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Manual Organization 

The Operation M anllal and Service M all 1101 are necessary for servicing the H P 4145B. Both 
manuals are supplied with the HP 4145B. These manuals are organized as follows: 

HP 4145B Operation Manllal 

Section 1 
Section 2 
Section 3 

General Information 
Installation 
Operation 

HP 4145B Service Manllal 

Section 4 
Section 5 
Section 6 
Section 7 
Section 8 

Performance Tests 
Adjustment 
Replaceable Parts 
Manual Changes 
Service 
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CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specifica
tions at the time of shipment from the factory. Hewlett-Packard further certifies 
that its calibration measurements are traceable to the United States National Bu
reau of Standards, to the extent allowed by the Bureau's calibration facility, and to 
the calibration facilities of other International Standards Organization members. 

WARRANTY 

This Hewlett-Packard instrument product is warranted against defects in material 
and workmanship for a period of one year from date of shipment, except that in 
the case of certain components listed in Section 1 of this manual, the warranty 
shall be for the specified period. During the warranty period, Hewlett-Packard 
Company will, at its option, either repair or replace products which prove to be 
defective. 

For warranty service or repair, this product must be returned to a service facility 
designa ted by HP. Buyer shall prepay shipping charges to HP and HP shall pay 
shipping charges to return the product to Buyer. However, Buyer shall pay all 
shipping charges, duties, and taxes for products returned to HP from another 
country. 

HP warrants that its software and firmware designated by HP for use with an in
strument will execute its programming instructions when properly installed on that 
instrument. HP does not warrant that the operation of the instrument, or soft
ware, or firm ware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inade
quate maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized 
modification or misuse, operation outside of the environment specifications for the 
product, or improper site preparation or maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DIS
CLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILTY AND FITNESS FOR 
A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE 
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, 
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON CON
TRACT, TORT, OR ANY OTHER LEGAL THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are 
available for Hewlett-Packard products. 

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

Hiermit wird bescheinigt, daB das Gerat HP 4145B (Semiconductor Parameter Analyzer) in 
Obereinstimmung mit den Bestimmungen von Postverfugung 1046/84 funkentstbrt ist. 

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerates angezeigt und die 
Berechtigung zur Oberprufung der Serie auf Einhaltung der Bestimmungen eingeraumt. 

Anm: Werden MeB- und Testgerate mit ungeschirmten Kabeln und/oder in offen en 
MeBaufbauten verwendet, so ist vom Betreiber sicherzustelien, daB die 
Funk-Entstbrbestimmungen unter Betriebsbedingungen an seiner GrundslUcksgrenze 
eingehalten werden. 

Manufacturer'S Declaration 

This is to certify that this product, the HP 4145B Semiconductor Parameter Analyzer, meets 
the radio frequency interference requirements of directive 1046/84. The German Bundes
post has been notified that this equipment was put into circulation and was granted the right 
to check the product type for compliance with these requirements. 

Note: If test and measurement equipment is operated with unshielded cables and/or used 
for measurements on open setups, the user must insure that under these operating condi
tions, the radio frequency interference limits are met at the border of his premises. 
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SAFETY SUMMARY 

The following general safety precautions must be observed during all phases of op
eration, service, and repair of this instrument. Failure to comply with these pre
cautions or with specific warnings given elsewhere in this manual violates safety 
standards of design, manufacture, and intended use of the instrument. Hewlett
Packard Company assumes no liability for the customer's failure to comply with 
these requirements. 

GROUND THE INSTRUMENT 

To minimize shock hazard, the instrument chassis and cabinet must be connected to 
an electrical ground. The instrument is equipped with a three-conductor ac power 
cable. The power cable must either be plugged into an approved three-contact 
electrical outlet or used with a three-contact to two-contact adapter with the 
grounding wire (green) firmly connected to an electrical ground (safety ground) at 
the power outlet. The power jack and the mating plug of the power cable meet 
International Electrotechnical Commission (lEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 

Do not operate the instrument in the presence of flammable gases or fumes. 
Operation of any electrical instrument in such an environment constitutes a definite 
safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS 

Operating personnel must not remove instrument covers. Component replacement 
and internal adjustments must be made by qualified maintenance personnel. Do not 
replace components with power cable connected. Under certain conditions, dan
gerous voltages may exist even with the power cable removed. To avoid injuries, 
always disconnect power and discharge circuits before touching them. 

DO NOT SERVICE OR ADJUST ALONE 

Do not attempt internal service or adjustment unless another person, capable of 
rendering first aid and resuscitation, is present. 

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT 

Breakage of the cathode-ray tube (CRT) causes a high velocity scattering of glass 
fragments (implosion). To prevent CRT implosion, avoid rough handling or jarring 
of the instrument. Handling of the CRT shall be done only by qualified main
tenance personnel using approved safety mask and gloves. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT 

Because of the danger of introducing additional hazards, do not install substitute 
parts or perform any unauthorized modification to the instrument. Return the in
strument to a Hewlett-Packard Sales and Service Office for service and repair to 
ensure that safety fea tures are maintained. 

DANGEROUS PROCEDURE WARNINGS 

Warnings, such as the example below, precede potentially dangerous procedures 
throughout this manual. Instructions contained in the warnings must be followed. 

WARNING 

Dangerous voltages, capable of causing death, are present in this instru
ment. Use extreme caution when handling, testing, and adjusting. 
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Mode14145B SECTION IV 

Table 4-1. Recommended Test Equipment 

Equipment Critical Specifications Recommended Model Use*l 

Voltage range 100mV to 200V 
f.s. 

Digital DC Voltmeter Sensitivity : 100)JV liP 3456A P, A, T 
Accuracy : 0.002% 
Input impedance: > 10M[2 

Band width : > 10MlIz 

Oscilloscope 
Vertical liP 1740A*2 P, A, T 

Sensitivity: 0.001 Volt/DIV 
Channel : dual 

Range : 102[2 - 1011i.( 
Accuracy: 0.190 - 1% 
Furnished accessories: 

(1) Triaxial (Male)-to-
Triaxial (Male) Cable 
(liP P/N: 16053-61002) 

RC Box (2) BNC (Male)-to-BNC (Male) liP 16340A P 
Cable 
(liP P/N: 16053-61003) 

(3) Triaxial (Male)-BNC 
(Female) Adapter 
(liP P/N: 1250-0595) 

(4) BNC T Type Adapter 
(liP P/N: 1250-0781) 

Personal Computer For lIP-IB controller liP 85 P 

liP-IB Interface HP 82937A P 

I/O ROM HP P/N 00085-15003 P 

ROM DRAWER HP 82936A P 

Test Fixture with 
Furnished HP l6058A A 
Accessories 

Alligator Clips-to-Dual Banana HP 11002A Plug Test Lead 

Probe and Alligator Cl liP 11003A 
Banana Test Lead 

Cables BNC (Male)-to-BNC (Male), 6lcm HP l1l70B P, A, T 

BNC (Male)-to-Dual Banana Plug HP 1100lA Test Lead 

BNC (Male)-to-BNC (Male) , 23cm HP 10502A 

* 1. P Performance Test, A = Adjustment, T Troubleshooting 

*2, The waveforms shown in Section V were obtained with the 1741A. 
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SECTION IV Model 41458 

Table 4-1. Recommended Test Equipment (Cont'd) 

Equipment Critical Specifications Recommended Model Use* 1 

Cable BNC(Male)-to-Alligator 
A, T Clips Test Lead 

10:1 Divider Probe 
HP 10004A 

Probes Input impedance: 10Mri A, T 

1:1 Probe HP 10007B 

SMU Test Adapter HP PIN: 04145-65001 P, A, T 

Shorting Terminator HP PIN: 04145-65002 P, A, T 

Extender Board HP PIN: 04145-66520 P, A, T 
(22-pin Single) 

Extender Board HP PIN: 04145-66521 P, A, T 
(22 -pin Dual) 

System Disc HP PIN: 04145-61501 P, A, T 

Shorting Connector HP PIN: 04145-61623 P, A, T 

Signature Analyzer HP 5005B T 

4-8 
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Model4145B SECTION IV 

SECTION IV 

PERFORMANCE TESTS 

4-1. INTRODUCTION 

4-2. This section describes the tests and 
procedures used to verify the instrument 
specifications listed in Table 1-1. All tests can 
be perfor med without access to the interior of 
the instrument. A simpler, automatic 
operational test is presented in Section III under 
Self Test (paragraph 3-9). The performance 
tests described here can also be used to perform 
incoming inspection of the instrument and to 
verify that the instrument meets specified 
perfor mance after troubleshooting and/or 
adjustment. If the performance tests indicate 
that the instrument is operating outside 
specified limits, check that the controls on the 
instruments used in the test and the test set-up 
itself are correct, then proceed with adjustments 
and/or troubleshooting. 

Note 

1. To ensure proper test results and 
instrument operation, Hewlett
Packard suggest a 40 minute 
warm-up and stabilization period 
before performing any of the 
performance tests. 

2. Initial control settings described in 
paragraph 3-13 must be used for 
each performance test. Exceptions 
to these settings will be noted as 
they occur. After completing a 
perfor mance test, return 4145B 
controls to the initial control 
settings. 

4-3. EQUIPMENT REQUIRED 

4-4. Equipment required for performance tests 
is listed in Table 4-1. Any equipment that 
satisfies the critical specifications given in the 
table may be substituted for the recommended 
model(s). 

Note 

should be calibrated by an 
traceable to NBS or an 
standards; or calibrated 
an authorized calibration 

Equipment 
instrument 
equivalent 
directly by 
organ iza tion such as NBS. The 

calibration cycle should be in 
accordance with stability specifications 
of each component. 

4-5. TEST RECORD 

4-6. Performance test results can be recorded 
on the Test Record at the completion of the 
test. The Test Record is at the end of this 
section. It lists all test specifications and 
acceptable limits. The results recorded at 
incoming inspection can be used for comparison 
in periodic maintenance, troubleshooting, and 
after repairs or adjustments. 

4-7. CALIBRATION CYCLE 

4-8. This instrument requires periodic 
verification of performance. Depending on the 
conditions under which the instrument is used, 
e.g., environmental conditions or frequency of 
use, the instrument should be checked with the 
performance tests described here, at least once 
::l year. To keep instrument down-time to a 
minimum and to insure optimum operation, 
preventive maintenance should be performed at 
least twice a year. 

4-1 
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SECTION IV Model 41458 

4-2 

PERFORMANCE TESTS 

4-9. GRAPHICS DISPLAY UNIT INTENSITY AND FOCUS CHECK 

PURPOSE: This check visually verifies that the writing beam of the Graphics Display 
Unit (GDU) has the correct intensity and is properly focused. 

PROCEDURE: 

1. Turn on the 41458, then display the DIAG NOSTICS page by pressing the 
DIAG softkey. 

2. Display the test pattern for the GDU as shown in Figure 4-1 by pressing the 
G.D. TEST softkey. 

3. Verify that the brightness of the writing beam for lines 1, 2, 3, and 4 is 
as described below: 

line 1 
line 2 
line 3 
line 4 

full brightness 
dim 
half brightness 
second brightness 

4. Verify that the writing beam is properly focused for sharp, well-defined trace 
at points A, 8, C, and D, and over the entire CRT display. 

\t:-:----=--:l!=l!l! l!iI-O-IA-GN-OSTI-CS-l! ****---,----------3 

I-~~I 
II III ollill 

2 

4~-===~~--= ---~~ 
® -- --~0 

Figure 4-1. Test Pattern for GDU. 
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Model 4145B 

PERFORMANCE TESTS 

Note 

If intensity and focus of the writing beam need adjustment, 
perform Graphic Display Unit Intensity and Focus Adjustment in 
Section V of this manual. If any trace distortion is observed, 
perform performance tests and adjustments in Section IV and V of 
the 1345A's Operating and Service Manual, located at the back ~f 
this binder. 

Note 

When the procedures in Section IV and V of the 1345A's manual are 
performed, the connector on the Al GDU Control Board must be 
disconnected. Refer to Figure 4-2 for its location. 

Figure 4-2. GDU Connector Location. 

SECTION IV 
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SECTION IV Model4145B 

4-4 

PERFORMANCE TESTS 

4-10. PAGE AND KEY FUNCTION CHECK 

PURPOSE: This check verifies that the thirteen pages, including MENU, CHANNEL 
DEFINITION, DIAGNOSTICS, and so on, can be displayed without error 
codes or error messages. Also, this check verifies that the sixty-six keys 
function properly. 

PROCEDURE: 

1. Insert the system disc (system disc furnished with the 4l45B) into the 
flexible-disc drive, then turn on the 4l45B. 

2. Verify that each of the thirteen pages is displayed without any error codes or 
error messages, by pressing the MEN U key, PREV key, NEXT key, and 
softkeys. Refer to Section III of this manual for details on page control. 

3. Display the MENU page, then display the DIAGNOSTICS page by pressing the 
DIAG softkey. 

4. Obtain the display shown Figure 4-3 by pressing the F.P. TEST softkey. 

5. Check that the LED indicator lamps and sixty-six keys function properly as 
described in Figure 3-34 in Section III of this manual. 

[hpj ***** DIAGNOSTICS ***** 

NEXT KEY # I 

LAST KEY # 3 

COUNT 0 

Figure 4-3. Display for Key Function Check. 

Scans by Artekmedia => 2010



Model 41458 SECTION IV 

PERFORMANCE TESTS 

4-11. SMU ACCURACY TEST 

DESCRIPTION: 

The SMU Accuracy Test consists of four tests: 

(1) Voltage Control Accuracy Test 

(2) Voltage Measurement Accuracy Test 

(3) Current Measurement Accuracy Test 

(4) Current Control Accuracy Test 

(1) VOLTAGE CONTROL ACCURACY TEST 

PURPOSE: This test verifies that the specified output voltage is correctly output from 
each SMU channel. 

4l4SB 

SMU Test Adapter 

0000000 
000000 «) 

o 000 0 0 D° 

BNC-to-Dual Banana Plug Lead 

Figure 4-4. Voltage Control Accuracy Test Setup. 

4-5 
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SECTION IV Mode14145B 

4-6 

PERFORMANCE TESTS 

EQUIPMENT: 

DVM ..•.••.••..•••.••......•••..•••••.•...••....•.....•..••••...•••...•..•••••..... HP MODEL 3456A * 
SMU Test Adapter .•..•••••..••••.•...••••...•••...•••••..••.•••.•...•••.•.. HP PIN 04145-65001 
BNC (Male)-to-Dual Banana Plug Test Lead ••••...••••.•.••.•••• HP MODEL 11001A 
Shorting Connector ....••••...•......••.....••.....•....•..•.••••.....••.•. HP PIN 04145-61623 

* The 3456A must be calibrated before testing. 

PROCEDURE: 

1. Connect the adapter (HP PIN 04145-65001) to the 4145B's SMU channell 
connector on the rear panel. 

2. Connect the shorting connector to the 24 pin connector (labeled "TO 16058A 
TEST FIXTURE") on the rear panel. 

3. Connect the 3456A to the adapter's BNC connector and set the adapter's 
selector switch to Vo. 

4. Set the 3456A's controls* as follows: 

FUNCTION ............................................. ==V 
RANGE .........•...•.•.••........••.................•... AUTO 
TRIGGER •....•..••......•.•.••...•....•...•..•••.•...... INTERNAL 
MATH ...•..•.•...••.•.......•••.....•.•......•.•••..•..•.. OFF 
AUTO ZERO .....•.•.•....••.•..•....•.•...•.....•.•.• OFF 
HIGH RESOLUTION ................................ ON 

* This setting is the same for all SMU accuracy tests. 

5. Set the 4145B's controls as follows: 

[hp]*** CHANNEL DEFINITION *** 
NAME SOURCE 

CHAN V I MODE FCTN 
SMUi Vi V VARi 
SMU2 
SMU3 
SMU4 
Vs 1 ----- V 
Vs 2 ----- V 
Vm 1 VM ----- ---- ----

Vm 2 ----- ---- - --

USER 
FCTN ~AME(UNIT)- EXPRESSION 

i 0 (V ) - Vi 

2 ___ I )-

Figure 4-5. Measurement Setup. 

i) On the CHAN NEL DEFINITION 
page: 

Set up the page as shown in 
Figure 4-5. To define SMUl, 
press the NOT USE softkey to 
delete the line, then assign V 
name, SOURCE MODE, and 
SOURCE FCTN. VM is used as a 
dummy to display VI's output 
after measurement. 
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Mode14l45B SECTION IV 

PERFORMANCE TESTS 

[hpl****** SOURCE SET UP ****** 
VARi VAR2 

NAME Vi 
SWEEP MODE LINEAR LINEAR 
START .OOOOV 
STOP 20.000V ------
STEP 20.000V 
NO. OF STEP 2 
COMPLIANCE i00.0mA 

CONSTANT SOURCE OMPLIANCE 

5.000 Delay Time (5s) 

[hpl** MEAS & DISP MODE SET UP ** 

MEASUREMENT MODE· SWEEP 

DISPLAY MODE: LIST 
VO 
VM 

NAMES 

Figure 4-5. Measurement Setup (Cont'd). 

ii) On the SOURCE SET UP page: 

Set the source channel pa
rameters as shown in Figure 
4-5. Set HOLD TIME and 
DELA Y TIME to 0 seconds and 5 
seconds, respectively. 

iii) On the MEAS & DlSP MODE SET 
UP page: 

Select LIST as the display mode 
for the measurement results. 

iv) INTEG TIME ••.•..••..••. LONG 

6. Perform measurement by pressing the REPEAT key. 

7. Record the readings on the 3456A for the start voltage (0 volts) and stop 
voltage (20 volts) when they are output, then verify that the recorded readings 
sa t isfy the test lim its 1 is ted in Table 4-3. 

8. Press the STOP key to end measurement. 

9. Repeat steps 5 through 8 for each Source Setup listed in Table 4-2. The source 
parameters-START, STOP, and STEP-on the SOURCE SET UP page in step 4 
must be changed as listed in the table. 

10. Repeat steps 5 through 9 for SM U channels 2, 3, and 4. 
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SECTION IV Model 41458 

PERFORMANCE TESTS 

Table 4-2. Source Parameter Changes 

Source Setup (xxx Volts to xxx volts) 

Source 20 to 20 o to 40 -40 to -40 0 to 100 100 to -100 
Parameters 

START -20.000V .OOOOV -40.000V .OOOOV 100.00V 

STOP -20.000V 40.000V -40.000V 100.00V -IOO.OOV 

STEP 20.000V 40.000V 40.000V 100.00V 100.00V 

DELAY TIME as r 5S as 5s as 

Table 4-3. Test Limits for Voltage Control Accuracy Test 

Range of St>ru Voltage Sweep Output Voltage Test Limit 
Channel Tested (xxx volts to xxx volts) from s~ru (Volt) 

.0000 a volts ± 0.01 volts 

20 volt a to 20 20.000 volts ± 0.03 volts 

-20 to -20 -20.000 20 volts ± 0.03 volts 

.0000 0 volts ± 0.02 volts 

40 volt 0 to 40 40.000 40 volts ± 0.06 volts 

-40 to -40 -40.000 -40 volts ± 0.06 volts 

.0000 a volts ± 0.05 volts 

100 volt 0 to 100 100.00 100 volts ± 0.15 volts 

-100 to 100 -100.00 -100 volts ± 0.15 volts 
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Model4145B SECTION IV 

PERFORMANCE TESTS 

(2) VOLTAGE MEASUREMENT ACCURACY TEST 

PURPOSE: This test verifies that the SMU accurately performs voltage measurements. 

4145B 
= - - ----- .. - ._._- SMU Test Adapter 

L I. _':,=,I __ ~I .• ___ hClD1~c- t' 

Triaxial(M)-to-Triaxial(M) Cable 

BNC-to-Dual Banana Plug Lead 

3456A 

0000000 
0 00000 
o D OD DOD° 

U~~~T~] Shorting Terminator 

16340A 
BNC(M)-to-BNC(M) Cable 

Figure 4-6. Voltage Measure ment Accuracy Test Setup. * 

* This setup is the same as for the Current Measurement Test and Current Control 
Accuracy Test. 

EQUIPMENT: 

DVM ..........................••.•••........•...•..•......•....••••••••••..•••••••• HP MODEL 3456A 
RC Box ...••..•••.••••.•••.•••....••••••••••••••••.••••••••.••.....••.•••••.•••. HP l\10DEL 16340A 
SMU Test Adapter •••.•.•.•..•••.••••••.•.•.....•••••.•........•.•.••••...•. HP PIN 04145-65001 
BNC (Male)-to-Dual Banana Plug Test Lead •...•.••.•••••••...••. HP MODEL 1i001A 
Triaxial (Male)-to-Triaxial (Male) Cable ••..•.......•.••.•.......•• HP PIN 16053-61002* 
BNC (Male)-to-BNC (Male) Cable .•••••••..••••.....•..•.•.•....... HP PIN 16053-61003* 
Shorting Connector •..•••.........•..........••.•......••..••.•.•.•.•.•.... HP PIN 04145-61623 
Shorting Terminator ••.....•.....•..•••••••••••••.•••.•.••.•...••••...•..•• HP PI N 04145-65002 

* furnished with the 16340A 
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PERFORMANCE TESTS 

PROCEDURE: 

4-10 

1. Connect the adapter (HP PIN: 04145-65001) to the 4145 B's SMU channell 
connector on the rear panel. 

2. Connect the 3456A and the 16340A's female triaxial connector (for the 102 n 
1010n range) to the female BNC connector (labeled "MONITOR") and the 
female triaxial connector (labeled "TO 16340A") of the adapter, respectively. 
Use BN C (maleHo-dual banana test lead and triaxial (maleHo-triaxial (male) 
cable. 

3. Connect the BNC-to-BNC cable (furnished with the 16340A) to the female 
BNC connector (for the 102 n-I0 10 n range), then terminate the cable with the 
short ing term ina tor. 

4. Connect the shorting connector to the 24 pin connector (labeled liTO 16058A 
TEST FIXTUREII) on the rear panel. 

5. Set the adapter's SELECTOR switch to V r;, then set the 16340A's range to 
10 8 n. 

6. Set the 3456A's controls as described in step 3 of the Voltage Control 
Accuracy Test. 

7. Set the 4145B's controls as follows: 

o On the CHANNEL DEFINITION 
[hp]*** CHANNEL DEFINITION *** page: 

NAME 
V I 

Vi I Il 

SOURCE 
MODE FCTN 

I VARl 

Set up the page as shown in 
Figure 4-7. 

ii) On the SOURCE SET UP page: 

V Set up the page as shown in 
V Figure 4-7. 

iii) On the MEAS & DISP MODE SET 
UP page: 

Select LIST as the display mode 
for measurement results. 

Figure 4-7. Measurement Setup. 
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PERFORMANCE TESTS 

[hpl****** SOURCE SET UP ****** [hp]** MEAS & DISP MODE SET UP ** 

• 

VAR1 
U--

MODE LINEAR 

CONSTANT 

150.0n 
150.0nA 
150.0nA 

1 
20.000V 

SOURCE 

VAR2 
MEASUREMENT MODE' SWEEP 

DISPLAY MODE' LIST 
Vi 

~OMPLIANCE NAMES 

-------

-------

Figure 4-7. Measurement Setup (Cont'd). 

8. Perform the first measurement for the SMUts 20 volt range by pressing the 
REPEAT key. 

9. Record the readings on the 4145B for the monitored voltage value VIa and on 
the 3456A for Va, then end measurement by pressing the STOP key. 

10. Change the source parameters-START and STOP-to -150.0nA on the 
SOURCE SET UP page for the second measurement. 

ll. Perform the second measurement by pressing the REPEAT key. 

12. Record the readings on the 4145B for the monitored voltage value Vlb and on 
the 3456A for Vb, then end measurement by pressing the STOP key. 

13. Verify that the error and offset defined by the following equations satisfy the 
test lim it listed in Table 4-5. 

error VIa - Vlb 
Va - Vb 

1 

offset VIa - (1 + error)*Va 

14. Repeat steps 7 through 13 for the 40 volt range and 100 volt range. The 
source parameters--START, STOP, STEP, and COMPLIANCE-on the SOURCE 
SET UP page must be changed as listed in Table 4-4. 

15. Repeat steps 7 through 14 for SMU channels 2, 3, and 4. 
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PERFORMANCE TESTS 

Table 4-4. Source Parameter Changes 

SMU Range Tested 40 volt 100 volt 

Measurement 1st 2nd 1st 2nd 

START 350.0nA -350.0nA 900.0nA -900.0nA 

Source STOP 350.0nA -350.OnA 900.0nA -900.0nA 

Parameter 
STEP 350.0nA 350.0nA 900.0nA 900.0nA 

COMPLIANCE 40.000V 40.000V 100.00V 100.00V 

Table 4-5. Test Limits for Voltage Measurement Accuracy Test 

SMU Range Tested 20 volt 40 volt 100 volt 

Error (%) ± 0.1 ±O.l ±O.l 

Offset ±lOmV ±20mV ±50mV 
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PERFORMANCE TESTS 

(3) CURRENT MEASURE:YIENT ACCURACY TEST 

PURPOSE: This test verifies that the SMU accurately performs current measurements. 

EQUIPMENT: 

The equipment required is the same as that for the Voltage Measurement Accuracy 
Test. 

PROCEDURE: 

I. Perform steps 1 through 6 of the Voltage Measurement Accuracy Test 
described on pages 4-9 to 4-12. 

2. Set the adapter's SELECTOR switch to Vo, and the 16340A's range to I02n. 

[hp]*** CHANNEL DEFINITION *** 
NAME SOURCE 

CHAN V I MODE FCTN 
SMUi Vi Ii V VARi 

iSMU3 
ISMU4 
Vs 1 V 
Vs 2 V 
Vm 1 
Vm 2 

! USER 
i FCTN ~AME (UNIT) - EXPRESSION 

1 __ ()-

)--

[hPJ ****** SOURCE SET UP ****** 
VARi VAR2 

NAME Vi 
SWEEP MODE LINEAR LINEAR 
START 9.1000V 
STOP 9.i000V ------
STEP 9.1000V 
NO. OF STEP 1 
COMPLIANCl:. 100.0mA 

CONSTANT SOURCE OMPLIANCE 

-- .---

Figure 4-8. Measurement Setup. 

3. Set the 3456A's controls as described 
in step 3 of the Voltage Control 
Accuracy Test. 

4. Set the 4145B's controls as follows: 

i) On the CHANNEL DEFINITION 
page: 

in 

Set up the page as shown in 
Figure 4-8. 

On the SOURCE SET UP page: 

Set up the page as shown in ~ 
Figure 4-8. 
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[hpl** MEAS & DISP MODE SET UP ** 

MEASUREM.ENLMQ~ SWEEP ___ _ 

DISPLAY MODE" LIST 
Ii 

NAMES 

Figure 4-8. Measurement Setup (Cont'd). 

iii) On the MEAS & DISP MODE SET 
UP page: 

Select LIST as the display mode 
for the measurement results. 

iv) INTEG TIME ••••••••••••• LONG 

5. Perform measurement by pressing the REPEAT key. 

6. Record the readings on the 4145B for monitored current value Ila and on the 
3456A for Va. 

7. End measurement by pressing the STOP key. 

8. Change the source parameters-START, STOP, and STEP-on the SOURCE 
SET UP page to -9.l000V, then perform measurement by pressing the REPEAT 
key. 

9. Record the readings on the 4l45B for monitored current value Ilb and on the 
3456A for Vb, then end measurement by pressing the STOP key. 

10. Verify that the error and offset defined by the following equations satisfy the 
test limits listed in Table 4-7. 

error 

offset 

Ila - Ilb -1 
Va - Vb 

R 

Va 
Iia - (I+error) * ff 

R: Calibrated value of 
the l6340A's resistor 

11. Repeat steps 2 through 8 for ranges 103 n through 109 n. The required source 
parameter and adaptor SELECTOR switch position must be changed as listed 
in Table 4-6. 

12. Repeat steps 2 through 9 for SMU channels 2, 3, and 4. 
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Model 41458 

Source 
Parameter. 

START 

STOP 

STEP 

ANCE 

Selector Switch 
Position 

16340A's Range 

Error (%) 

Offset 

SECTION IV 

PERFORMANCE TESTS 

Table 4-6. Source Parameter Changes 

16340A's Range 

lO4n lo5n I06 n 107n lO8n I09n 109 n 

.91 -.91 

.91 -.91 

.91 -.91 

IO.OOlJA 1.000lJA IOO.OnA IO.OOnA I.OOOnA 

Vo VG 

Table 4-7. Test Limits for Current Measurement Accuracy Test 

102Q 103Q 104Q 10 5Q 10 6Q 10 7Q 10 8Q 109Q 10 9Q 

±0.3 ±0.3 ±O.3 ±0.3 ±O.3 ±1 ±1 

±0.12mA ±12J1A ±0.12JJA ±l2nA ±17pA ±6.2pA 
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PERFORMANCE TESTS 

(4) CURRENT CONTROL ACCURACY TEST 

PURPOSE: This test verifies that the specified output current is correctly output from 
each SMU channel. 

EQUIPMENT: 

Same as that for the Voltage Measurement Accuracy Test. 

PROCEDURE: 

1. Perform steps 1 through 4 of the Voltage :Vleasurement Accuracy Test 
described on pages 4-9 to 4-12. 

2. Set the adapter's SELECTOR switch to Vo, and the 16340A's range to 10 2 12. 

[hp]*** CHANNEL DEFINITION *** 
NAME SOURCE 

CHAN V I MODE FCTN 
SMUl Vl Il I VARl 
SMU2 
SMU3 
SMU4 
Vs 1 i ----- V 
VS 2 V 
Vm 1 
Vm 2 

Figure 4-9. Measurement Setup. 

3. Set the 3456A's controls as 
described in step 3 of the 
Voltage Control Accuracy Test. 

4. Set the 41458's controls as 
follows: 

i) On the CHANNEL 
DEFINITION page: 

Set up the page as shown in 
Figure 4-9. 

ii) On the SOURCE SET UP 
page: 

Set up the page as shown in 
Figure 4-9. 

ii) On the SOURCE SET UP page: 

Set up the page as shown in 
Figure 4-9. 
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PERFORMANCE TESTS 

~* MEAS Q DrSp MODE SET UP ** 

MEASliREMENT MOO;:::' SWEEP 

DIS?LAY MODE: .. 1ST 
Vi 

NAMES 

Figure 4-9. Measurement Setup (Cont'd). 

iii) On the MEAS & DISP 'VIODE SET 
UP page: 

Select LIST as the display mode 
for the measurement results. 

iv) INTEG TIME ............ LONG 

5. Perform the first measurement by pressing the REPEAT key. 

6. Record the reading on the 3456A for Va. 

7. End the measurement by pressing the STOP key. 

8. Change the source parameters-START, STOP, and STEP-on the SOllRCE 
SET UP page to limA, then perform the second measurement by pressing the 
REPEAT key. 

9. Record the reading on the 3456A for Vb, then end measurement by pressing 
the STOP key. 

10. Verify that the error and offset defined by the following equations satisfy the 
test lim its listed in Table 4-9. 

error 1 

offset 
Va 

* Il 

R: Calibrated value of 
the l6340A's resistor 

11,12: START values set on 
the SOURCE SET UP 
page for the measure
ments of Va and Vb. 

11. Repeat steps 2 through 8 for ranges lOll and 10 'Il. The source parameters 
must be changed as described in Table 4-8. 

12. Repeat steps 2 through 9 for SMU channels 2, 3, and 4. 
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PERFORMANCE TESTS 

Table 4-8. Source Parameter Changes 

Source Parameter 

16340A's Range I Meas. 
(Measurement) 

STAAT I STOP STEP COMPLIANCE 

1st -91.000mA 91.000mA 

2nd -ll.OOOmA 11. OOOmA 

1st 9.1000mA 9.1000111A 
10.000V 

2nd 1.1000mA 1.1000mA 
103n 

1st -9.1000mA 9.1000mA 

2nd -l.lOOOmA L1000mA 

Table 4-9. Test Limits for Current Control Accuracy Test 

16340A's Range 10 2 st 10 

Error (%) ±0.3 0.3 

Offset ±0.12mA ±12tlA 

4-18 

Scans by Artekmedia => 2010
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PERFORMANCE TESTS 

4-12. VS ACCURACY TEST 

PURPOSE: This test verifies that the specified output voltage is correctly output from 
each VS (Voltage Source) channel. 

BNC(M)-to-BNC(M) Cable BNC(M)-to-Dua1 Banana Plug Lead 

Triaxial (M)
BNC(F) Adapter 

EQUIPMENT: 

4145B 

~D~'T":;":[l 
1!==~~J:~ ~~-=.~=-=cc::;;;;::::===c~ 3456A 

I~~I 

Shorting Terminator 

BNC(M)-to-BNC(M) Cable 
(HP PIN: 16053-61003) 

Figure 4-10. VS Accuracy Test Setup. 

0000000 
000000 
o ODD 0 0 D° 

DVM •.••••.•••••••••••••••.•...............•••......•..•.••••••..••..•.......... HP MODEL 3456A 
RC Box ..••...••..•••••.••..•.•••••••..••••...•..•••...•.......•.........•... HP MODEL 16340A 
BNC (Male)-to-Dual Banana Plug Test Lead .....••••.•.•.•••.. HP MODEL 11001A 
BNC (Male)-to-BNC (Male) Cable ..•.••.•.•••.•.•..•••••••.•••••.. HP PIN 16053-61003* 
Triaxial (Male)-B N C (Female) Adapter ..•.•...•....••••••••.•••. HP PIN 1250-0595 * 
BNC T Type Adapter •.••..••••..•.••.•.•••.....•............•.•.•... HP PIN 1250-0781 * 
BNC (Male)-to-BNC (Male) Cable ..•.•..........•....••••••••.•••• HP PIN 11170B 
Shorting Terminator .•.••...•••••••••.••••.••.••...••.....•••.••••...• HP PIN 04145-65002 

* furnished with the 16340A 

PROCEDURE: 

1. Connect the triaxial (male)-BNC (female) adapter and BNC (male)-to-BNC 
(male) cable (HP PIN: 16053-61003) to the 16340A's female triaxial connector 
and female BNC connector for ranges 102n to 1010n, respectively. 

2. Terminate the BNC cable with the shorting terminator. See Figure 4-10. 

3. Connect the BNC T type adapter to VS channell (Vs1), then connect the 
3456A and the 16340A to the VS channell (Vs 1) as shown in Figure 4-10. 

4-19 
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PERFORMANCE TESTS 

4. Set the 16340A's range to 10 4 )1. 

5. Set the 3456A's controls as follows: 

FUNCTION ............................................. =V 
RANGE .•..•......•..•....•............................... AUTO 
TRIGGER ................................................ INTERNAL 
MATH ......•............•..•...........•..........•....... OFF 
AUTO ZERO .......................................... OFF 
HIGH RESOLUTION ........•......•.......•.....•.. ON 

6. Set the 41458's controls as follows: 

[hpl~~~ CHANNEL DEFINITION ~~~ 

On the CHANNEL DEFINITION 
page: 

NAME SOURCE Set up the page as shown in 
CHAN V I MODE FCTN Figure 4-11. VMl is used as a 
SMU1 dummy to display Vsl's output 
SMU2 after measurement. 
SMU3 
SMU4 
Vs 1 VS1 V CONST 
Vs 2 V 
Vm 1 VM1 
Vm 2 

USER 
FCTN 'AME(UNIT)- EXPRESSION 

1 ( ) ~ 

2 ( )-

[hp]~~~*** SOURCE SET UP ****** 
VAR1 VAR2 ii) On the SOURCE SET UP page: 

NAME 
SWEEP MODE LINEAR Set up the page as shown in 
START Figure 4-11. 

STOP ------
STEP 
NO. OF STEP 
COMPLIANCE 

CONSTANT SOURCE OMPLIANCE 

VS1 V .OOOOV ---------

Figure 4-11. Measurement Setup. 
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PERFORMANCE TESTS 

[hp}** MEAS & DISP MODE SET UP ** 

DISPLAY MODE' LIST 
VM1 

NAMES 

Figure 4-11. Measurement Setup (Cont'd). 

iii) On the MEAS & DISP MODE SET 
UP page: 

Select LIST as the display mode 
for measurement results. 

7. Perform measurement by pressing the REPEAT key. 

8. Record the reading on the 3456A, then verify that the readi[tg satisfies the 
test limit listed in Table 4-10. 

9. End the measurement by pressing the STOP key. 

10. Repeat steps 6 through 9 for VS's outputs 20 volts and -20 volts. 

11. Repeat steps 6 through 10 for VS channel 2. 

Table 4-10. Test Limits for VS Accuracy Test 

VS Output (volt) 0 20 -20 

Test Limi t OV ± O.OIV 20V ± O.IIV -20V ± O.IIV 
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4-13. VM ACCURACY TEST 

PURPOSE: This test verifies that each of VM (Voltage Monitor) channels (Vm 1 and 
Vm2) accurately perform voltage monitoring. 

To 3456A 

EQUIPMENT: 

BNC(M)-to-Dual Banana Plug Lead 

BNC(M)-to-BNC(M) Cable 

~BNC T Type Adapter 

() ,-I 

Back View 

3456A 

Figure 4-12. M U Accuracy Test Setup. 

0000000 
o ODD 0 0 00 
o DOD 0 0 oOOC 

DVM··············· ..••••••....••••.••...•.••••••.•....••.••••••.••...•........•.... HP MODEL 3456A 
BNC (male)-to-Dual Banana Plug Test Lead ..••.•••.••••••••.••••. HP MODEL 11001A 
BNC (Male)-to-BNC (Male) Cable· .. ••••••••·•••·•••••••••·••··•···•··· HP MODEL 10502A 
BNC T Type Adapter··············································· •••••.. HP PIN 1250-0781 

PROCEDURE: 

1. Connect the B N C T type adapter to the 4145B's VS channel 1 (Vs1) 
connector on the rear panel. 

2. Connect VM channel 1 (Vm 1) and the 3456A to VS channel 1 (Vs 1) as shown 
in Figure 4-12. 
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PERFORMANCE TESTS 

3. Set the 3456A's controls as follows: 

FUNCTION ....................••••.••••••..••.••.••••••• =V 
RANGE •••••.•••••••••••••.•.........•...•..•.•.•••••••.•• AUTO 
TRIGGER ..•.••••..••••••.•..•.......•.••••....••••••••.•• INTERNAL 
MATH •••.•••••.•.•.........•..•.••••••••.••••••••••....•.. OFF 
A UTO ZERO •.....•.•.•..••.••••.•••••••••••.••••.•... OFF 
HIGH RESOLUTION ....•••..•••.•.•••.••••••.•..•.. ON 

4. Set the 4145A's controls as follows: 

iSMU3 
iSMU4 

----------- ------~ 

~~ =iITj-;-"2'!'~ES!!~"'L-------: 
2 -

-. ---- ---~,--.-.-.------ .. ---.------

[hp]****** SOURCE SET UP ****** 
VAR1'-VAR2 I 

~i~~~~~=-~-~~G~:~ 
ISTART I I 

ISTOp· ------
/STEP I 
INO. OF STEP 

~OMPL!~~~_~_J ______________ '-_______ _ 

L C~~~:C: _~~ll:rf~~f°Mf:>CrANCE 
I 

Figure 4-13. Measurement Setup. 

i) On the CHANNEL DEFINITION 
page: 

Set up the page as shown in 
Figure 4-13. 

ii) On the SOURCE SET UP page: 

Set up the page as shown in 
Figure 4-13. 
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[hpl** MEAS & DISP MODE SET UP ** 
iii) On the MEAS & DISP MODE SET 

UP page: 

MEASUREM.Etfl MOOE.: II~.MA.ItL _ .. 
..,-,-,,--=--,~------"-= 

Select LIST as the 'display mode 
for the measurement results. ,....----

WAIT TIME .00s 
INTERVAL .01s 
NO. OF RDNGS 1 

'----, .... '-" -_ .. _, --', 

NAMES 

Figure 4-13. Measurement Setup (Cont'd). 

5. Perform measurement by pressing the REPEAT key. 

6. Record the readings on the 4l45B for monitored voltage value VMla and on 
the 3456A for Va, then end measurement by pressing the STOP key. 

7. Repeat steps 4 through 6 for VS output -2 volts, then record the readings on 
the 41458 for monitored voltage value VMlb and on the 3456A for Vb. 

8. Verify that the error and offset defined by the following equations satisfy the 
test limits listed in Table 4-11. 

error =: 
VMla - VMlb 

Va - Vb - 1 

offset =: VMla (1 + error)*Va 

9. Repeat steps 4 through 7 for VS outputs 20 volts and -20 volts. 

Table 4-11. Test Limits for VM Accuracy Test 

VM Range 2 volt 20 volt 
Tested 

VS Output (volt) 2 I -2 20 I -20 

Error (%) ± 0.5 ± 0.2 

Offset ±lOmV ±lOmV 

Scans by Artekmedia => 2010



Mode14145B SECTION IV 
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4-14. EXTERNAL CRT X-Y-Z OUTPUT CHECK 

PURPOSE: This check verifies that the external CRT X - Y -Z-signal is properly output. 

4145B 
- ---- - ------ - -----., 

1740A 

y 

Figure 4-14. External CRT X-Y-Z Output Check Setup. 

EQUIPMENT: 

Oscilloscope .••........•.........•...•................•.•.......•.•............ HP MODEL 1740A 
BNC (Male)-BNC (Male) Cable •••.••••••.•.•....•••••.••.......••••. HP MODEL 11170B 

PROCEDURE: 

1. Turn off the 4145B. 

2. Connect channel A (or channel B) input to the EXTER N AL CRT X-output as 
shown in Figure 4-14. 

3. Set the 1740A's controls as follows: 

VOLT/DIV ••....•....••...............•...••••...•.•....••.•....•• 0.2 
COUPLING ••.••....•.•••••••••.•.••••••••..•.•.••.•........••••. DC 
TIME/DIV ..•...•.•..••...•.•.•••••..•••..........••••........•..•. 0.5msec 
TRIGGER .••••.....•.•.•••••••...••.••••••••.•••••••..•••.•.••.••• INT channel A 

4. Insert one of the discs (software discs furnished with the 4145B) into the 
flexible-disc drive, then turn on the 4145B and the oscilloscope. The ME N U 
page will be displayed on the CRT display. 

4-25 
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5. Verify that OV-l V signal is observed as shown in Figure 4-15. 

6. Perform steps 1 through 5 for EXTERNAL CRT Y-output and Z-output. 
Verify that the scope displays are observed as shown in Figure 4-15. 

X-output 

Y-output 

Z-output 

Figure 4-15. Scope Displays of X-Y-Z Output (Example). 
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4-15. HP-IB INTERFACE TEST 

PURPOSE: This test verifies the instrument's HP-IB capabilities (see Table 3-8). 

82937A 

4145B 

Figure 4-16. HP-IB Interface Test Setup. 

EQUIPMENT: 

Personal Computer············································ HP MODEL 85 
Interface Card with Cable .•.................••.••••.•.•..• HP MODEL 82937 A 
I/O ROM •••••.•••••..••••••••.••••••...••..........••.•••••••.. HP PIN 00085-15003 
ROM Drawer HP MODEL 82936A 

PROCEDURE: 

1. Turn off both the 4145B and the HP85. 

2. Using the 82937 A HP-IB Interface, interconnect the HP85 and the 4145B as 
shown in Figure 4-16. 

3. Install the 00085-15003 I/O ROM into the HP85. 

4. Set the HP-IB control switch, located on the rear panel, as follows: 

bits 1 - 5: 10101 (21 
bit 6: 0 
bit 7: 1 

5. Turn on the 4145B. 

6. After the MENU page has been displayed, verify that the HP-IB status 
message on the system message line is as follows: 

HP-IB (21 , COMMA, 
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PERFORMANCE TESTS 

7. Turn off the 4145B, then reset the lIP-IE control sw itch as follows: 

bits 1 5: 01010 (1010) 
bit 6: 1 
bit 7: 0 

Model 4145B 

8. Turn on the 4145B, then verify that the HP-IB status message on the system 
message line is as follows: 

HP-IB (l0, CR/LF, EOn 

9. Turn off the 4145B, then reset the HP-IB control switch as follows: 

bits 1 - 5: 10001 (l710) 
bit 6: 0 
bit 7: 0 

10. Turn on the HP85 and the 4145B. 

11. Load the HP-IE Interface Test Program into the personal computer 
(controller). The test program, listed in Figure 4-17, includes eight tests, 
listed in Table 4-12. 

12. Execute the program and follow the prompts and instructions output by the 
controller. Details on controller instructions and appropriate operator 
responses are given in Table 4-13. An error message is printed out if any step 
of the test fails, then the test is discontinued. See Table 4-14 for explanations 
of error messages. 

Note 

The 1605SA Test Fixture or shorting connector (PIN 04145-61623) must 
be connected to the 4145B and the fixture lid must be closed during the 
HP-IB interface Test. 
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Table 4-12. HP-IB Interface Test Program 

HP-IB Ir\TERFACE TEST PROGRA:>lS 

DESCRIPTION: 

The lIP-IB Interface Test Program tests the 4145B's lIP-IB interface capa-
bilities. With the test program, The tests listed below are performed 
in the order listed. 

TEST NO. 

1 

2 

3 

4 

5 

6 

7 

8 

Test (IIP-IB) Capabilities Tested 

PLOT FUNCTION TEST PLOT Function of the 4l45B 

Listener and Remote/Local Test l. Listener 
2. Remote/Local 

Talker Test * Talker 

EOr Test EOI (End or Identify) Output 

Response of the 4l45B to 
IFC Test Interface Clear Command from 

the Controller 

Device Clear Test Device Clear 

Test 
Response of the 4145B to Group 
Execute Trigger 

SRQ Line Test * 1. Service Request 
2. Serial Poll 

* The test for EOI output and the SRQ Line Test are 
performed automatically without operator response. 
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10 
20 HP-IB Performance Test 
30 REV. 2.1 01FEB86 
40 
50 
E,O 0111 As[500] .B$[500] .D:t[32J .E::'[32] .Gs[50] .Rs[ 1 J 
70 
80 GOSUB 210 ! 
90 GOSUB 360 ! 
100 GOSUB 680 
110 GOSUB 1310 
120 GOSUB 1540 
130 GOSUB 1750 
140 GOSUB 1930 
150 GOSUB 2130 
150 GOSUB 2330 
170 GOSUB 2640 
180 
190 END 
200 ! 
210 ! SETUP 
220 
230 CLEAR 
240 ! 

SETUP 
PLOT TEST 

! LISTENER REf10 T ElLOCAL 
TALKER TEST 
EOI TEST 
IFC TEST 
DeL TEST 
TRG TEST 
SRQ TEST 
PRINT RESULT 

250 DISP "Input 4145B HP-IB Address "; 
260 INPUT M1@ M1-Ml+700 
270 RESET 7 
280 CLEAR HI 
290 LOCAL 7 
300 U,V,E.F-O 
310 U-BINCMP(u> 

TEST 

320 PRINT "..... HP-IB PERFORMANCE TEST ..... " 
330 PRINT 
340 RETURN 
350 ! 
360 ! PLOT TEST 
370 ! 
380 CLEAR 
390 E$= T FUNCTION TEST" 
400 OISP @ DISP 
410 OISP "The PLOT FUf'lCTION TEST is" 
420 DISP "now in progress," 
430 REMOTE t11 
440 OUTPUT M 1 ; "PL 200,200,7400,4800" 
450 E=O 
460 STATUS 7.2 : R 
470 IF BIT(R.3) THEN PRINT "FAIL EOI LINE LOI,J" @ E=' 
480 FOR I 1 TO 50 
490 EtHER M1 USING "#.B" ; R 
500 U-BINAND(R,U) 
510 V-BINIOR<R,V) 
520 NEXT I 
530 U-BINEOR(U.V) 
5400$[1,15] "X X X X X X X X" 
550 FOR I 0 TO 7 
550 1<=15 2"'1 
570 IF BIT(U,I) THEN 600 
580 D$[I<,K] "H" 
590 IF BIT(R,!) THEN O$[K,K] "L" 
500 NEXT I 
610 IF D$( 1, 15]#"H X X X X X X X" THEN GOSUB 2530 PRTDIO 

Figure 4-17. Program Listing of HP-IB Interface Test (Sheet 1 of 5). 

Model 41458 
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520 IF E=O THEH PRINT "PASS "&E$ ELSE PRHlT "FAIL "b.ES i~ F~1 
530 REMOTE r11 
640 OUTPUT ~11 : "PF" 
650 S,.SPOLUMI) 
660 RETURN 
570 
680 ! LISTENER REMOTE/LOCAL TEST 
590 1 
700 CLEAR 
710 U,V,E~O 
720 U~8II~CMP(U) 
730 E$="LISTENER REMOTE/LOCAL TEST" 
740 DISP E$ @ DISP 
750 REMOTE Ml 
750 BEEP 
770 DISP "Are HP-IB Status Indicators" 
780 DISP "correct?" 
790 D ISP " SRQ: OFF UN: Ol~ TLI<: OFF RI'1T: ON" 
800 DISP 
810 DISP " 1<1 YES" 
820 DISP " K2 NO" 
830 ON KEY# 1 ,"YES" GOTO 880 
840 ON KEY# 2,"NO" GOTO 870 
850 KEY LABEL 
860 GOTO 860 
870 E=1 
880 OFF KEY# 1 @ OFF KEY# 2 
890 
900 REMOTE HI 
910 CLEAR 
920 BEEP 
930 DISP "Press the 41458's LOCAL key," 
940 DISP @ DISP "Are HP-IB StatLLs Indlcators" 
950 DISP "correct?" 
960 DISP " SRQ:OFF LTN:ON TLK:OFF RHT:OFF" 
970 DISP 
980 DISP .. Kl YES" 
990 DISP " K2 NO" 
1000 ON KEY# 1 ,"YES" GOTO 1050 
1010 ON KEY# 2,"NO" GOTO 1040 
1020 KEY LABEL 
1030 GOTO 1030 
1040 E=1 
1050 OFF KEY# 1 @ OFF KEY# 2 
1060 ! 
1070 REMOTE HI 
1080 LOCAL LOCKOUT 7 
1090 E$""LOCAL LOCKOUT TEST" 
1100 CLEAR 
1110 BEEP 
1120 DISP E$ @ DISP 
1130 DISP "Press the LOCAL key again." 
1140 DISP "Are HP-IB Status Indlcators" 
1150 DISP "correct?" 
1160 DISP .. SRQ: OFF L TI~: ON TLK: OFF RMT: ON" 
1170 DISP 
1180 DISP .. K 1 YES" 
1190 DISP " K2 NO" 
1200 ON KEY# 1 ,"YES" GOTO 1250 
1210 ON KEY# 2,"NO" GO TO 1240 
1220 KEY LABEL 

Figure 4-17. Program Listing of HP-IB Interface Test (Sheet 2 of 5). 

SECTION IV 
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1230 GOT] 1230 
1240 E i 
1250 OFF KEY# 1 @ OFF KEY# 2 
12E.0 IF E THEN PRIIH "FAIL "(xES ~) F= 1 ELSE F'RIIH "PASS "&Es 
1270 RETURr~ 
1280 ' 
1290 ! TALKER TEST 
1300 ' 
1310 LOCAL 7 
1320 REMOTE 7 
1330 SEI~D 7: TALK HI-70Cl 
1340 ES="TALKER TEST" 
1350 E=O 
1360 CLEAR 
1370 BEEP 
1380 DISP E$ @ DISP 
1390 DISP "Are HP IB Status Indicators" 
'400 DISP "correct?" 
1410 D ISP " SRQ: OFF LTI~: OFF TLI<: ON RI1T: OFF" 
1420 DISP 
1 LJ30 DISP .. Kl YES" 
1440 DISP .. 1<2 NO" 
1450 ON KEY# 1."YES" GOTO 1500 
1460 ON KEY# 2."NO" GOTO 1490 
1470 KEY LABEL 
1480 GOTD 1480 
lLJ90 E=1 
1500 OFF KEY# I @ OFF KEY# 2 
1510 IF E THEN PRINT "FAIL "&;E$ @ F=I ELSE PRINT "PASS "&E$ 
1520 RETURN 
1530 ! 
1540 ! EOI TEST 
1550 ! 
1560 [$","EOI TEST" 
1570 E=O 
1580 CLEAR 
1590 DISP E$ @ DISP 
1600 DISP "The EOI TEST is now" 
1510 DISP "In progress," 
1620 AB[IRTIO 7 
1530 REMOTE ~11 
:640 OUTPUT MI ;"US BC WI" 
1550 WAIT 100 
1660 E'HER MI USING "#1..#7.1<" ; As 
1670 L=LEN<AS) 
1680 IF AS[L I.L 1];;:'CHRS(13) THEN PRINT "FAIL EOI LOW FOR [CR]" '!) E=I 
1690 IF AS[L.Ll#CHRS(10) THEN PRINT "FAIL EOI HIGH FOR [LF]" @ E=1 
1700 IF E=O THEI~ PRINT "PASS "&E$ ELSE F= 1 
1710 RETURN 
1720 ! 
1730 ! IFC TEST 
1740 ! 
1750 LOCAL 7 
1760 ABORTIO 7 
1770 E$"''' IFC TEST" 
1780 CLEAR 
1790 BEEP 
1800 DISP E$ @ DISP 
1810 DISP "Are all HP IB Status Indicators off?" 
1820 DISP 
1830 DISF' .. .1<1 YES" 

Figure 4-17. Program Listing of HP-IB Interface Test (Sheet 3 of 5). 
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1 S40 DISP " 1<2 I~D" 
I]I~ KEY.,. 1, "YES" TO 1900 

o ON KEY", 2,"HO" GO 1890 
H:70 KEY LABEL 
1B80 
1890 
1900 
19'0 
1920 
i930 

GOTO 18S0 
~ 1 
t I 

OFF KEY# 1 ~ OFF KEY# 
If E THEi'~ PFntH "FAIL 
RE TURN 

1940 ! DEVICE CLEAR TEST 
1950 ! 
1%0 E$="DEVICE CLEAR TEST" 
1970 CLEAR 
1980 DISP E$ @ DISP 

"-, .:. 
HuES @ F= 1 ELSE PRINT "F'ASS "&Es 

1990 DISP "lhe DE\)ICE CLEAR TEST 1S" 

2000 DISP "now 1n progress, 
20 '10 CLEAR 7 
2020 OUTPUT M 1 : "PL" 
2030 ENTER M1 : AS; 
2040 OUTPUT Ml : "PF" 
2050 S=SPOLL<rI1) 
2060 E=1 
2070 FOR liTO 497 
2080 IF A$[I.I+3]="HENU" THEN E;O @ GOTD 2100 
2090 NEXT I 
2100 IF E THEN PRIIH "FAIL "&E$ @ F=1 ELSE,PRINT "PASS "&E5 
2110 RETURN 
2120 ! 
2130 ! -RIGGER TEST 
2140 ! 
2150 CLEAR 
2160 E$ "TRIGGER TEST" 
2170 OISP E$ @ OISP 
2~80 DISP "The TRIGGER TEST is now" 
2190 OISP "in progress," 
2200 OUTPUT HI: "DECH2: CH3; CH4: SlllN. 5: Dt12LI' 11' : 110" 
2210 TRIGGER Ml 
2220 WAIT 2000 
2230 OUTPUT I'll :"BC 00'11'" 
2240 ENTER HI ; AS 
2250 8$[1 ,6J="LVXCTN" 
2260 E=1 

70 FOR 1=1 TO 6 
o IF AS[1.1J=8S[I.IJ THEN E 0 

2290 NEXT I 
2300 IF E THEN PRINT "FAIL "&ES ® F=1 ELSE PRINT "PASS "&.ES 
2310 RETURN 
2320 • 
2330 ! SRQ TEST 
2340 ! 
2350 CLEAR 
2360 E'5="SRQ LII~E TEST" 
2370 DISP E$ @ DISP 
2380 DISP "The SRQ LII~E TEST is now" 
2390 DISP "In progress," 
2400 CLEAR Ml 
2410 E"I) 
2420 STATUS 7.2 \ R 
2430 IF BIT<R, 5) THEN PRINT "FAIL SRQ LINE LOW" ':gJ E= 1 
2440 OUTPUT M1 ; "Q" 

Figure 4-17. Program Listing of HP-IB Interface Test (Sheet 4 of 5). 

4-33 
Scans by ArtekMedia => 2010



SECTION IV 

2450 STATUS 7.2 ; R 
2460 IF BIHR .5) 0 THEI~ PRINT "FAIL SRQ LINE HIGH" .§J E 1 
2470 IF E=1 THEN F 1 S GOTO 2510 
2480 S=SPOLL(Ml) 
2490 IF S#66 THEI~ INT "SERIAL POLL ERROR". ":;TATUS BYTE 
2500 PRINT "PASS 
2510 RETURN 
2520 ' 
2530 ! PRTDIO 
2540 ! 
2550 PRINT "0 STUCK BUS ,.,." 
2560 PRINT " .... DID LINES n" 

2~)70 PRINT "8-7-6 4 3-2-'" 
2580 PRINT 0$[ 1,1 j 
2590 PRINT "DID8 must be HOI 
2600 PRIIH 
2610 E=' 
2620 RETURN 
2630 ! 
2640 ! PRINT RESULT 
2650 ! 
2560 PRINT 
2570 PRINT "HP-IB PERFORMANCE TEST "; 
2580 IF F THEN PRINT "FAIL" ELSE PRINT "PASS" 
2590 PRINT 
2700 PRINT "u HP-IB PERFORMANCE TEST END H" 

2710 PRINT i PRINT @ PRINT ® PRINT 
2720 CLEAR 
2730 DISP ...... HP-IB PERFORMANCE TEST END u" 

2740 RETURN 

p. 

Figure 4-17. Program Listing of HP-IB Interface Test (Sheet 5 of 5). 
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Table 4-13. Controller Instructions and Operator Responses for HP-IB Interface Test Program 

Controller Instructions Displayed Operator Response/Description 

Input 4l45B HP-IB Address Input the 4l45B's HP-IB address (17), then 
press the "END LINE" key. 

** IIP-IB PERFORI-fANCE TEST ** 

PLOT FUNCTION TEST 

PASS PLOT FUNCTION TEST If all steps of the PLOT Function Test are 
correct, this message is printed. 

LISTENER REMOTE/LOCAL TEST 

Are HP-IB Status Indicators Verify that the SRQ, LTN, and RMT lamps of the 
correct ? 4l45B are the instructions displayed, then 
SRQ;XX LTN;XX TLK;XX RMT;XX press kl YES softkey. If the wether of the 

lamps is not the instructions displayed. 
press the k2 NO softkey. 

Press the 4l45B's LOCAL key. 

Press the LOCAL key again. Press the 4l45B's LOCAL key. 

PASS LISTENER REMOTE/LOCAL TEST If all steps of the LISTENER REMOTE/LOCAL 
TEST are correct, this message is printed. 

TALKER TEST 

PASS TALKER TEST If all steps of the TALKER TEST are correct, 
this message is printed. 

EO! TEST The EO! TEST is performed automatically. 

PASS EO! TEST If all steps of the EO! TEST are correct, 
thi.s message is printed. 

IFC TEST 

Are all IIP-IB Status Indicators Verify that the all HP-IB Status Indicators 
off ? of the 4l45B are off, then press kl YES 

softkey. If the \<lether of the lamps is on, 
press k2 NO softkey. 

PASS IFC TEST If the all steps of the IFC TEST are correct, 
this message is printed. 

DEVICE CLEAR TEST The DEVICE CLEAR TEST is performed automati 
cally. 

PASS DEVICE CLEAR TEST If all steps of the DEVICE CLEAR TEST are 
correct, this message is printed. 

TRIGGER TEST The TRIGGER TEST is performed automatically. 

PASS TRIGGER TEST If all steps of the TRIGGER TEST are correct, 
this message is printed. 
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Table 4-13. Controller Instructions and Operator Responses for HP-IB Interface Test Program 
(Cont'd) 

Controller Instructions Displayed Operator Response/Description 

SRQ LINE TEST The SRQ LINE TEST is performed automatically. 

PASS SRQ LL\E TEST If all steps of the SRQ LINE TEST are correct, 
this message is printed. 

HP-IB PERFORMANCE TEST PASS The HP-IB PERFORMANCE TEST has been passed. 

** HP-IB PERFORMANCE TEST END ** The 4145B HP-IB PERFORMANCE TEST is completed. 
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Table 4-14. Error Messages for HP-IB Interface Test Program 

(1) STUCK BUS ERROR 

Any of the 010 lines (010 1 - 8) are shorted or disconnected. An example 
of the STUCK BUS ERROR message is described below. 

** STUCK BUS ** 
** DIO LINES ** 
8-7-6-5-4-3-2-1 
H X X X X L X X 
DI08 must be H 

The 0103 line is stuck at low 
level, but the 0108 line is 
at high level. 

Note 

This message is displayed 
only in the PLOT FUNCTION 
TEST. 

(2) FAIL LISTENER REMOTE/LOCAL (LRL) TEST 

This message is displayed if the 4l45B does not reapond to addressed 
command LRL. 

(3) FAIL TALKER TEST 

This message is displayed if the 4l45B does not respond to addressed 
TALKER command. 

(4) FAIL EOI TEST 

The EOI line is disconnected or shorted. Examples of the FAIL EOI TEST 
message are described below: 

~ 

FAIL EOI LINE LO 
W FOR [CR] 

~ 
FAIL EOI HIGH FO 
R [LF] 

The EOI line is at Low level when 
the CR (carriage return) signal 
is output. 

The EOI line is at I-IIGH level 
when the LF (line feed) signal is 
output. 

Note 

When the HP-IB control 
switch for the EOI is 
turned off, this 
message is displayed. 
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Table 4-14. Error Messages for HP-IB Interface Test Program (Cont'd) 

(5) FAIL DEVICE CLEAR (DCL) TEST 

This message is displayed if the 4145B does not respond to universal 
command DCL. 

(6) FAIL TRIGGER TEST 

This message is displayed if the 4145B does not respond properly to 
addressed command GET (Group Execute Trigger). 

(7) SERIAL POLL ERROR 

After the Service Request function of the 4145B has been verified, this 
message is displayed along with status byte information of the 4145B if 
Serial Poll is not performed properly. In the test program, the Serial 
Poll test has been passed when the status byte from the 4145B is 102 
(octal). An example of the SERIAL POLL ERROR message described below: 

------------SERIAL POLL ERRO 
R 
STATUS BYTE is 

0.00 
(octal) 

(8) FAIL SRQ LINE TEST 

The SRQ line is disconnected or shorted. There are two kinds of FAIL SRQ 
Line TEST messages as described below. 

/-~ 

FAIL SRQ LINE La 
w 

~ 

FAIL SRQ LINE HI 
GH 

The SRQ line stays LOW. 

The SRQ line stays HIGH. 
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PERFORMANCE TEST RECORD 

Hewlett-Packard 
Model 4l45B 
SEMICO:\DUCTOR PARAMETER ANALYZER Tested by 

Serial Number Date 

Paragraph Test and Result 

Graphic Display Unit Intensity and * 4-9 Focus Check Pass Fail 

4-10 Page and Key Function Check Pass Fail * 

4-11 SMU Accuracy Test 

4-11- (1) Voltage Coutrol Accuracy Test 

SMU Range OutP~~u I Test LinJit Actual Result 
Tested from srv SMUl SMU2 SMU3 SMU4 

OV OV±O.OlV --- --- --
20V 20V 20V±O.03V --- --- --

20V -20V±O.03V --- --- --
OV OV±O.02V 

! --- -- ---
40V 40V 40V±O.06V --- -- ---

-40V -40V±0.06V --- -- --
OV OV:t0.05V --- -- ---

100V lOOV lOOV:!:0.15V --- -- --

-lOOV -100V±0.15V --- ---

4-11-(2) Vo Measurement Accuracy Test 

SMU Range Test Limit Actual Result 
Tested Offset SMUl SMU2 SMU3 SMU4 

Error :!:0.1% -_% -_% 
20V 

Offset ±lOmV -- -- -- --

Error ±0.1% % y % Y -- --40V Offset ±20mV -- --
Error :!:O.l% 

100V Offset :!:50mV -- --

* check (I) either Pass or Fai 1. 
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Paragraph Test and Result 

4-11- (3) 
i 

Current Measurement Accuracy Test 

I 

16340A i Error/ Test Actual Result 
Range Offset Limit SMUl I SMU2 SMU3 SMU4 

! 
Error ±0.3% % % % % 

102S( 
i Offset ±0.12mA --- ---

Error ±0.3% go % % go 

10 Offset ±12VA 

Error ±0.3% _% go % % 

I 
104[l 

Offset ±l. 2VA 

! 

Error ±0.3% go go 96 9" 
lOSS( 

Offset ±O .12VA --- ---
Error ±0.3% % i % % --_% 

10 Offset +12nA 

Error ±O.S% _% 90 g" % 
107Q 

Offset ±l. 2nA --- ---

Error ±O. sg" % . % 96 % 
lOB[I 

Offset ±O .12lL'\ 
i 

Error ±l% % % % % 
109 [I 

Offset +17pA 

Error ± 190 % go 90 % ---

I 
[I 

Offset ±6.2pA ---

4-11-(4) Current Control Accuracy Test 

16340A Error/ Test Actual Result 
Range Offset Limit SMUl SMU2 SMU3 SMU4 

Error ±0.3% % % --_% % 
10 2 [1 

Offset ±0.12mA 

Error 2:0.3% ?o I % % % 
103Q 

Offset ± l2VA 
i 

---
.... 

4-12 VS Accuracy Test 

Output From Test Limit Actual Result 
i VS VSl VS2 

OV OV±O.OlV 

20V 20V±0.l1V 

-20V -20V+0.11V 
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Test and Result 

4-13 V.1<I Accuracy Test 

VM Range Error/ Test Actual Result 

Tested Offset Limit VMl VM2 

2V Error ±0.5% % % 

Offset ±lOmV 

20V Error ±0.2% % % 

Offset ±lOmV 

4-14 External CRT X-Y-Z Output Output Result* 
Check x-output Pass Fail 

Y-output Pass Fail 

Z-output Pass Fail 

4-15 HP-IB Interface Test Result* 

(1) HP-IB Control Switch 
Function 

"HP-IB (21, CotvlMA, )" and Pass Fail 
"HP-IB (21, CR/LF, EOI)" are 
displayed on the CRT. 

(2) PLOT FUNCTION TEST 

"PASS PLOT FUNCTION TEST" is Pass Fail 
displayed on the HP 85. 

(3) Listener and Remote/Local Test 
"PASS LOCAL LOCKOUT TEST" is Pass · Fail 
displayed on the HP 85. 

(4) Talker Test 
"PASS TALKER TEST" is displayed Pass · Fail 
on the HP 85. 

EOI Test 
"PASS EOI TEST" is displayed Pass · Fail 
on the HP 85. 

(6) IFC Test 
"PASS IFC TEST" is displayed Pass · Fail 
on the HP 85. 

* check (I) either Pass or Fail. 
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Paragraph Test and Result 

4-15 (7) Device Clear Test 
"PASS DEVICE CLEAR TESTII is Pass . Fail 
displayed on the HP 85. 

(8) Trigger Test 
"PASS TRIGGER TEST II is displayed Pass . Fail 
on the HP 85. 

(9) SRQ Line Test 
"PASS SRQ LINE TEST" is displayed Pass . Fail 
on the HP 85. 

* check (I) either Pass or Fail. 
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SECTION V 

ADJUSTMENT 

5-1. INTRODUCTION 

5-2. This section provides the information 
needed to adjust the 4145B to the specifications 
listed in Table 1-1. The prime purpose of 
adjustment is to return the instrument to its 
peak operating capabilities after repairs have 
been made. The instrument should be tested and 
adjusted whenever a part or component has been 
replaced. If the instrument falls out of 
adjustment, readjustment alone often returns the 
instrument to normal operating conditions 
without repairs. Adjustment procedures should 
also be performed periodically to maintain top 
operating performance. The recommended 
adjustment schedule for the 4145B is every six 
months. All adjustable components referred to 
in individual tests are listed in Table 5-1. If 
proper performance cannot be achieved after 
adjustment procedures have been performed, 
refer to the troubleshooting procedures 
described in Section VIII. 

Note 

To ensure proper adjustment and 
instrument operation, allow 40 minute 
warm-up time to stabilize operating 
conditions before performing any of the 
adjustment procedures described herein. 

5-3. SAFETY REQUIREMENTS 

5-4. Al though the instrument has been 
designed in accordance with international safety 
standards, this manual contains supplementary 
information, cautions, and warnings which must 
be followed to ensure safe operating conditions 
(see Section II and III). Adjustments described in 
this section should be performed only by 
qualified service personnel. 

WARNING 

ANY DISTURBANCE OF THE PRO
TECTIVE WROUNDED) CON
DUCTOR INffiDE OR OUTffiDE THE 
INSTRUMENT, OR DISCONNECTION 
OF THE PROTECTIVE GROUND 
TERMIN AL CA N MAKE THE 
INSTRUMENT UNSAFE. INTEN-
TIONAL INTERRUPTION FOR ANY 
REASON IS PROHIBITED. 

5-5. Opening covers in order to remove parts, 
except those which can be accessed by hand, 
exposes live components and terminals. Use 
appropriate caution. 

5-6. Capacitors in the instrument may still be 
charged after the instrument has been 
disconnected from the power source. 

WARNING 

ADJUSTMENTS DESCRIBED IN 
SECTION ARE PERFORMED 

THIS 
WITH 
THE POWER SUPPUED TO 

INSTRUMENT AND 
PROTECTIVE COVERS 

WITH 
REMOVED. 
EXISTING 

MAY, IF 
ELECTRICAL CURRENT 
AT MANY POINTS 
CONTACTED, RESULT 
PERSONAL INJURY. 

IN SERIOUS 

5-7. EQUIPMENT REQUIRED 

5-8. Equipment needed to adjust the 4145B is 
listed in Table 4-1. Each piece of equipment 
listed in Table 4-1 must be calibrated to satisfy 
its own specifications and required 
characteristics. If the recommended model is 
not available, any instrument whose 
specifications equal to or surpass the required 
specifications may be substituted. 

5-9. ADJUSTMENT RELATIONSHIPS 

5-10. The adjust ment procedures described in 
this section, beginning with paragraph 5-24, 
should be performed in the order described 
because each step is interactive. Neglecting or 
changing the order of the procedures may make 
it impossible to obtain optimum instrument 
performance. Table 5-2 lists necessary 
adjust ment procedures after the instrument has 
been repaired. 

5-11. ADJUSTMENT LOCATIONS 

5-12. To help locate the appropriate adjustment 
points, brief descriptions of their locations are 
given in each aqjustment section. Refer to 
Section VIII for overall component locations. 
The locations, connectors, and other components 
rela ted to the adjust ment are shown in the 
individual board assembly component 
illustrat ions (fold-out service sheets). 
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Table 5-1. Adjustable Components 

Reference Name of Des 
Disignator Control 

on 

5-23 INTENSITY INTENSITY Adjusts the beam intensity and focus, 
FOCUS FOCUS 

5-24 AllRl7 V ADJ Adjusts the power supp voltage by ad-
justing switching cycle. 

5-25 A3R30 C ADJ Eliminates AC offset generated in the sample 
hold switch, 

5-26 MCl 11 Eliminates AC offset generated in the demul ti 
MC2 VI plexer, 
MC3 12 
MC4 V2 
MC5 13 
MC6 V3 
MC7 14 
MC8 V4 
MC9 EI 
MCIO E2 

5-27 MRll GAIN Adjusts the of the O-A converter for 
analog output. 

5-28 A3Rl AD GAIN Adjusts the gain of the A-D converter. 

5-29 Al6R4 G ADJ Adjusts the of Voltage tvloni tor 1 (Vm 1) 

Al6RlO4 G ADJ and Voltage ~Ioni tor (Vm 2), 

5-30 A5R167 CMR AD] Adjusts the CMRR of the SMU, 

5-2 
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5-13. INITIAL OPERATING PROCEDURES 

5-14. Before making the adjustments described 
starting in paragraph 5-23, perform the 
procedures described in paragraph 5-15 through 
5-22 to locate and to gain access to adjustment 
controls. These procedures provide access to the 
various adjustment points and facilitate 
thoroughgoing adjust ment. The Initial Control 
Settings described in paragraph 3-13 must be 
used for each adjustment, and COM 
(COMMON)-GROUND terminals, located on the 
rear panel, must be shorted using the shorting 
bar. 

5-15. BASIC OPERATING CHECKS 

5-16. Check that the instrument's line voltage 
selector switches, located on the rear panel, are 
set for the local line voltage. This should be 
performed before making any adjustments. 

After the recommended 40 minute warm-up 
period, the instrument should pass the SELF 
TEST (no error messages appear), and the initial 
control settings should be automatically set in 
preparation for measurement. If the instrument 
displays an error message or does not have the 
correct initial control settings, refer to the 
troubleshooting procedures given in Section VIII. 

5-17. TOP COVER REMOVAL 

5-18. Remove the top cover in order to gain 
access to the adjustment controls as follows: 

(1) Fully loosen the retaining screw at the rear 
of the top cover. 

(2) Slide the top cover towards the rear and 
lift off. 

5-19. BOTTOM COVER REMOVAL 

5-20. Remove the bottom cover in order to gain 
access to the adjustment controls as follows: 

(l) Fully loosen the retaining screw at the rear 
of the bottom cover. 

(2) Slide the bottom cover towards the rear 
and lift off. 

SECTION V 

WARNING 

WHEN TOP COVER OR BOTTOM 
COVER IS REMOVED, LIVE 
COMPONENTS ARE EXPOSED. 

5-21. A3 BOARD ACCESS 

5-22. The following adjustments procedure and 
A3S1 switch settings are facilitated by extending 
the A3 SMU Control and A-D Converter Board 
with an extender board (HP PIN: 04145-66521). 
The seven bits of A3S1 are initially set to all 
zeros (0000000) and changed as necessary to set 
the 4145B in test mode. Refer to each 
adjustment procedure for the required setting. 

(1) Sample Hold Switch AC Offset Adjustment 

(2) D-A Converter Gain Adjustment 

(3) Demultiplexer Noise Rejection Adjustment 

(4) A-D Converter Gain Adjustment 

Note 

For the above adjustments, the 
following messages are displayed on the 
system message line in the order given 
after the 4145 B has been turned on. 

(1) Busy 

(2) Error AOI 
about 30 second interval 

(3)* HP-IB (XX, COMMA, EOI) 
FILTER (XX HZ) 
CHAN( DOWN 

* This message is displayed on 
the MENU page. 

These messages are shown only because the 
4145B is in the test mode, and indicate that 
the 4145B is functioning properly. 

WARNING 

TO GUARD AGAINST ELEC
TRICAL SHOCK, USE IN
SULATED TOOLS FOR ALL 
ADJUSTMENTS. 

5-3 
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Table 5-2. Adjustment Requirements 

Assembly Repaired or Replaced Required Checks/Adjustments 

Al Graphics Display Control Board None 
(P/N: 04145-66551) 

A2 Microprocessor Digital Control Board None 
(P/N: 04145-66562 ) 

A3 S~1U Control and A-D Converter Board Para. 5-25 and -28 
(P/N: 04145-66533) 

A4 D-A Converter Board Para. 5-26 and -27 
(P/N: 04145-66504) 

A5 SMU Board Para. 5-30 
(P/N: 04145-66525 ) 

A9 HP-IB and MSU Control Board None 
(P/N: 04145-66559) 

AI0 Keyboard and Display Control Board None 
(P/N: 04145-66510) 

All Switching Power Supply Board Para. 5-24 
(P/N: 04145-66511) 

A12 DC Power Supply Board None 
(P/N: 04145-66512) 

A13 SMU Power Source Board None 
(P/N: 04145-66513) 

A15 Floating Power Supply Board None 
(P/N: 04145-66515) 

A16 Vs/Vm Board Para. 5-29 
(P/N: 04145-66516) 

Graphics Display Unit Refer to the 1345A's manual. 
(HP 1345A) 

5-4 
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ADJUSTMENTS 

GRAPHICS DISPLA Y UNIT INTENSITY AND FOCUS CHECK AND ADJUSTMENT 

PURPOSE: This check and adjustment sets intensity and focus of the 4145B Graphic 
Display Unit (GDU) for clear display. 

PROCEDURE: 

Figure 5-1. Test Pattern for GDU. 

INTENSITY 

FOCUS--~~----~~-

1. Obtain the DIAGNOSTICS page 
by pressing the EXTN softkey and 
the DIAG softkey while viewing 
the ME N U page. 

2. Display the test pattern (F igure 
5-1) by pressing the G.D. TEST 
softkey. 

3. Adjust INTENSITY with an 
insulated screwdriver until line 1 
(see Figure 5-1) is just barely 
visible. Refer to Figure 5-2 for 
the INTENSITY adjustment 
location. 

4. Adjust FOCUS for sharp, 
well-defined trace at points A, 
B, C, and D first, then over 
the entire CRT. Refer to Figure 
5-2 for the FOCUS adjustment 
location. 

Figure 5-2. INTENSITY and FOCUS Locations. 
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5-6 

ADJUSTMENTS 

Note 1 

If the writing beam intensity and focus cannot be properly adjusted or if any 
distortion of trace is observed, refer to Section IV and V of the 1345A's 
Operating and Service Manual, located at the back of this binder. 

Note 2 

When the procedures in Section IV and V of the 1345A's Operating and Service 
manual are perfor med, the connector on the 4145B's Al G DU Control Board 
must be disconnected. See Figure 5-3 for the connector location. 

Connector on 
the Al Board 

Figure 5-3. Connector Location. 
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ADJUSTMENTS 

5-24. DC POWER SUPPLY ADJUSTMENT 

PURPOSE: This adjustment accurately sets the regulated power supply output voltage 
for all sections of the 4145B. 

EQUIPMENT: 

3456A 

0000000 
000000 
o 0 0 0 0 0 D° 

Alligator Clips to Dual Banana Test Lead 

Figure 5-4. DC Power Supply Adjustment Setup. 

DVM* •.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• HP MODEL 3456A 
Test Lead (alligator clips to dual banana plug) .. •••• •••••••••••• HP MODEL 11002A 
Test Lead (probe and alligator clip to dual······················· HP MODEL 11003A 

banana plug) 

*DVM must have at least 3 1/2 digit display capability. 

PROCEDURE: 

1. Connect the DVM HI input to A2TPIO (+5V) (see Figure 5-7 for the location), 
and the LOW input to the chassis using an alligator clip-to-dual banana plug 
test lead. 

2. Turn on the 3456A, then set the 3456A's controls as follows: 

FUNCTION •••••••••.••••••.•••••. -,- V 
RANGE ••••••••••••••••••........•• AUTO 
TRIGGER ••.•.••..•.••..•••••••.••• INTERN AL 

3. Disconnect the test fixture and cables from the 4145B, then turn on the 4145B. 

Note 

Perfor m adjustment and checks while viewing the ME N U page. 

5-7 Scans by ArtekMedia => 2010



SECTION V 

5-8 

Model 4145B 

ADJUSTMENTS 

4. Adjust All R 1 7 (see Figure 5-6 for location) until the reading on the DVM is 
between 5.040V and 5.065 V when 100 volt power line voltage is used. Use an 
insulated screwdriver. 

Note 

When 115 or 220 volt power line voltage is used, the lim it is 
between 5.050V and 5.075V. 

WARNING 

AIIRl7 IS LOCATED BENEATH THE SHIELD ON THE All 
BOARD. DO NOT REMOVE THE SHIELD FOR THIS 
ADJUSTMENT. DC VOLTAGES EXCEEDING 100V ARE 
PRESENT ON THE All BOARD. 

Figure 5-5. All Rl7 Adjustment. 

5. Connect the DVM to the points listed in Table 5-3, and verify that the DVM 
readout at each point is within the limits given in the table. Refer to Figure 
5-7 for the locations of the points listed in Table 5-3. 

WARNING 

WHEN A5JI PIN 1 AND A5JI PINIO ARE CHECKED, THE 
1l003A TEST LEAD (PROBE AND ALLIGATOR CLIP TO DUAL 
BANANA) SHOULD BE USED FOR THE CHECK. IF THE TEST 
LEAD IS NOT A V AILABLE, USE THE 1l002A TEST LEAD WITH A 
SHORT WIRE AS SHOWN IN FIGURE 5-6, BUT BE CAREFUL. DC 
VOLTAGE EXCEEDING IOOV IS PRESENT AT THE CHECK 
POINT. 
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ADJUSTMENTS 

A2TPl A4TPl2 

....-__ ~ii-- ASJ 1 

Figure 5-6. A5Jl Check. 
ASTP9 

Figure 5-7. Check Point Locations. 

Table 5-3. Check Points and Limits 

Grounded Section Floated Section 

Test Lead Connection Test Lead Connection 
Limit Limit 

HI input LOW input HI input LOW input 

A2TPlO GND SV±O.2SV A4TPl2 ASTP9 (CM*) lSV±O.SV (CHASSIS) 

l34SA GND -lSV±O.7SV A4TPl4 ASTP9 (CM*) -lSV±O.SV TPI (CHASSIS) 

134SA GND lSV±O.7SV ASTP9 (CM*) SV±O.2SV TP2 (CHASSIS) A4TP23 

ASJl pin 1 ASTP9 (CM*) 130V-l3V+26V 
• 

ASJl pinl0 ASTP9 (CM*) -130V+13V-26V 

* CM: COMMON 
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ADJUSTMENTS 

5-25. SAMPLE HOLD SWITCH AC OFFSET ADJUSTMENT 

PURPOSE: This adjustment eliminates AC offset generated by A3U26 (Sample Hold 
Switch). 

A3 Board 
To A3TP19 

4145B To A3TP20 

1740A 

Figure 5-8. Sample Hold Switch AC Offset Adjustment Setup. 

EQUIPMENT: 

Osc illoscope 
1 : 1 Probe (2 ea) 
Extender Board 

PROCEDURE: 

HP MODEL 1740A 
HP MODEL 10007B 
HP PIN 04145-66521 

1. Extend the A3 SMU Control and A-D Converter Board with the extender board 
(HP P/N: 04145-26521). 

2. Set A3S1 (SWl) to 1001011. See Figure 5-10 for the location of A3S1. 

3. Verify that A3W2 through A3W6 are set to N (Normal Mode). 

4. Connect the channel A or B input to A3TP19 and the EXT TRIGGER input to 
A3TP20 (see Figure 5-10 for the locations). Obtain channel A or B input GND 
(ground) from A3TP3. 

CAUTION 

BE CAREFUL NOT TO TOUCH THE GND CLIP TO A3TP2 and 
A3TP4. ±15 VOLTS IS PRESENT AT THE TEST POINTS. 

5. Set the 17 40A 's controls as follows: 

VOLT/DIV 
COUPLING 
TIME/DIV 
TRIGGER 
SWEEP MODE 
MAGx5 

0.005 
AC 
0.1 msec 
EXT 
NORM 
ON 
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~ ADJUSTMENTS 

A3TP19 

A3TP20 

• 

6. Disconnect the test fixture and cables from the 41458, then turn on the 41458 
and the 1740A. 

7. Adjust A3R30 (see Figure 5-10 for the location) until the height of the pulse at 
A3TPl9 is minimized (less than 0.5mV) as shown in Figure 5-9. 

o 

D 

Should 
be:~O.SmV 

Figure 5-9. AC Offset Adjustment. 

A3R30 (Adjust ment point) 

A3S1 

Figure 5-1 O. Check/Adjustment Point Locations. 

Well adjusted 

A3S1 

bits 1"-'7:1001011 
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5-12 

ADJUSTMENTS 

5-26. DEMULTIPLEXER NOISE REJECTION ADJUSTMENT 

PURPOSE: This adjustment eliminates AC offset generated by the demultiplexer 
(Sample Hold Switch) on the A4 board. 

To A4TP2 

To A4TPIS 

Figure 5-11. Demultiplexer Noise Rejection Adjustment Setup. 

EQUIPMENT: 

Oscilloscope 
1 : 1 Probe (2ea) 

PROCEDURE: 

HP MODEL 1740A 
HP MODEL 10007B 

1. Remove the A3 SMU Control and A-D Converter Board and the A4 D-A 
Converter Board, and set A3S1 (SWl) to 1001011. See Figure 5-13 for the 
location of A3S1. 

2. Verify that jumpers A3W2 through A3W6 and A4Wl (see Figure 5-13) are set to 
N (Normal Mode). 

3. Reinstall the A3 and A4 boards. 

4. Connect the channel A or B input to A4TP2 and the EXT TRIGGER input to 
A4TP15 (see Figure 5-13 for the locations). Obtain channel A or B input GND 
(ground) from A4TP13. 

CAUTION 

BE CAREFUL WHEN CONNECTING THE GND CLIP. t15 VOLTS 
IS PRESENT AT A4TP12 AND A4TP14. 
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~ ADJUSTMENTS 

5. Set the 17 40A IS controls as follows: 

VOLT/DIV·············································· .....•.... 0.005 
COUPLING •••••.•••.•.....••••.•••..••.•.....•••....••........ AC 
TIME/DIV ....•••..••.•..•...•••••••••..••..•.••••.••.•..••.•..••• 0.2msec 
TRIGGER .•.•••••••..•••••••••••.••••••..•••.••••••.•••.••••••••• EXT 
SWEEP MODE .•..•••••....•...•.............••........•...... NORM 
MAGx5 •.•... ~ ••••••••.•.•.••.......•.•••.•••••••...••••.•...•••••. ON 

6. Disconnect the test fixture and cables from the 4145B, then turn on the 4145B 
and 1740A. 

7. Adjust A4Cl until the height of the pulse at A4TP2 is minimized (less than 
0.5mV) as shown in Figure 5-14. 

8. Perform step 7 for each test point/trimmer capacitor combination listed in 
Table 5-4. 

Table 5-4. Test Point/Trimmer Capacitor Combinations 

Test Point/Trimmer Capacitor Combinations 

Test Point Trimmer Adjusted 

A4TP3 A4C2 

A4TP4 A4C3 

A4TPS A4C4 

A4TP6 A4CS 

A4TP7 A4C6 

A4TP8 A4C7 

A4TP9 A4C8 

A4TPIO A4C9 

A4TPII A4CIO 

Should 
be:~ O.SmV 

Well adjusted 

Figure 5-12. Scope Display for Adjustment. 
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A3W2 

A3W3 

A4C1 

A3W4 

A3W6 

ADJUSTMENTS 

o 
o 
D 

DOD D DOD DOD D D 

A3WS 
(A3J12) 

A3S1 

Figure 5-13. Test Point Locations. 

Model 41458 

A3S1 

bits 1rv7:1001011 
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ADJUSTMENTS 

5-27. D-A CONVERTER GAIN ADJUSTMENT 

PURPOSE: This adjustment accurately sets the gain of the D-A Converter for analog 
output. 

EQUIPMENT: 

DVM 

3456A 

1 1 Prob e 

0000000 
000000 @ 

o DOD 0 0 0° 

Alli gator Clips to Dua l Banana Test Lead. 

Figure 5-14. D-A Converter Gain Adjustment Setup. 

Test Lead (alligator clips to dual banana plug) 
1 : 1 Probe 

HP MODEL 3456A* 
HP MODEL 11002A 
HP MODEL 10007B 

* The 3456A must be calibrated before this adjustment. 

PROCEDURE: 

1. Remove the A3 SMU Control and A-D Converter Board and A4 D-A Converter 
Board, and set A3S1 (SWl) to 1001100. See Figure 5-15 for the location of 
A3Sl. 

2. Verify that jumpers A3W2 through A3W6 and A4Wl (see Figure 5-15 for the 
locations) are set to N (Normal Mode). 

3. Reinstall the A3 and A4 boards. 

4. Connect DVM HI input to A4TP2 (-lOV), LOW input to A4TP13 (AGND : 
analog ground), and EXT TRIGGER input to A4TP15 (see Figure 5-15 for the 
locations). 

CAUTION 

BE CAREFUL WHEN THE LOW INPUT IS CONNECTED TO 
A4TP13. ±15V IS PRESENT AT A4TP12 AND A4TP14. 
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A3W3 
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ADJUSTMENTS 

5. Turn on the 3456A, then set the 3456A's controls as follows: 

FU NCTION .................................................... V 
RANGE .......................................................... AUTO 
TRIGGER ........ ·• ........ ••• .. • ...... · .. · .... · ...... • .... ··.... EXT 

6. Disconnect the test fixture and cables from the 4145B, then turn on the 4145B. 

7. Adjust A4Rll (see Figure 5-15 for location) until the reading on the DVM is 
-lO.OOOV±O.5mV. Use an insulated screwdriver. The voltage at A4TP2 is a 
staircase signal. Adjust A4Rll only at the -lOY step. 

A4TP2 , 

A3W6 

A3W4 

A4Rll A4TP13 A4Wl A4TPlS 

. . . 

A3WS 
(A3J12) 

A3S1 

Figure 5-15. Check/Adjustment Point Locations. 

A3S1 

bits 1~7:1001100 
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5-28. A-D CONVERTER GAIN ADJUSTMENT 

PURPOSE: This adjustment accurately sets the gain of the A-D converter. 

1. Remove the A3 SMU Control and A-D Converter Board and the A4 D-A 
Converter Board, and set A3S1 (SWl) to 1001101. See Figure 5-17 for the 
location of A3Sl. 

2. Verify that jumpers A3W2 through A3W6 and A4Wl (see Figure 5-16 for the 
locations) are set to N (Normal Mode). 

3. Reinstall the A3 and A4 boards. 

4. Disconnect the test fixture and cables from the 4145B, then turn on the 4145B. 

5. Adjust A3Rl (see Figure 5-17 for the location) until the LED announciator 
(A3DSI '\,4) pattern indicates flpass" as shown in Figure 5-16. 

RESULT 
Announciators Des cri ption 

DSI DS2 bS3 DS4 

Pass 0 0 0 0 Adjustment is accurately set. 

Gain is under-adjusted. Adjust A3Rl 
Fail • • 0 0 clockwise. 

i 

. I· Gain is over-adjusted. Adjust A3Rl 
Fail 0 0 counterclockwise. 

0: O.K (blinking),. OFF 

Figure 5-16. Results from LED Announciators. 
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A3W2 
A3W3 

ADJUSTMENTS 

A3Rl A3W4 A3Wl A3DSYvA3DS4 

o D 

= 
A3W6 

MWI 

. . . . . . . . . . . . ..... ., .. D·· . 
o DO aOOOOD 
~ ~D ~ ~D ~D OD~D 0 0 0 

DDDDDD 
Cl 

DOD 0 DOD 0 0 DOD 

Figure 5-17. Check/ Adjustment Point Locations. 

.\IIode14145B 

A3S1 

bits 1~7:1001101 
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ADJUSTMENTS 

5-29. VM RANGE ADJUSTMENT 

PURPOSE: This adjustment accurately sets the gain of the Voltage Monitor 1 (Vml) and 
Voltage Monitor 2 (Vm2). 

VrnI 

V rn2 I------'---'----l 

I6058A 

3456A 

0000000 
000000 
0000000 

Alligator Clips to Dual Banana Test Lead 

Figure 5-1S. VM Range Adjustment Setup_ 

EQUIPMENT: 

DVM .........•.............•••.••.....•..••.•••••••••••.•.•......•................ HP MODEL 3456A 
Test Fixture (with cables and socket boards)······················ HP MODEL 1605SA 
TEST Lead (alligator clips to dual banana plug) ..•••.•••.•..•••• HP MODEL 10007B 

PROCEDURE: 

1. Connect the 1605SA and the 4145B 
with the triaxial cables and the 
system cable (furnished with the 
1605SA). 

2. Set the 4145B's controls as follows: 

i) On the CHAN NEL DEFINITION 
page: 

Set up the page as shown in the 
figure. 

[hp]*** CHANNEL DEFINITION *** 
NAME --'-SOURCE 

CHAN V 1--- MODE FCTN 
------ . 

SMU1 Vi Ii V CDNST 
SMU2 V2 12- V CDNST 
SMU3 V3 13 V VAR1 

~+---Vs 1 I 

~-. 

V 
Vs 2 ----- V 
Vm 1 VM1 ----- -- -
Vm 2 VM2._ .--=-=::-._ c::=::- ----

~--. FeTN IUNm - EXPRESSION 
1 _Ii;' 

2 ( )-

5-19 
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H) On the SOURCE SET UP page and MEAS & DlSP MODE SET UP 
page: 

Set up the pages as shown in the figure below: 

[hp]** ME AS & OISP MODE SET UP ** 
MEASUREMENT MOO~~_ 

iii) INTEG TIME LONG 

3. Connect the cables between the Personality Board and socket board as shown 
below. Use any of the socket boards and miniature banana-pin plug cables* 
(furnished with the 16058A). 

000 a a 000 
000 a 
000 

0 0 

0 

4. Perform measurement by pressing the REPEAT key. 

5. Record the readings on the 4145B for offset value V:VIlo (for VmI) and VM20 
(for Vm2). 

6. End measurement by pressing the STOP key. 
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7. Turn on the 3456A, then set the 3456A's controls as follows: 

FUN C TI 0 N .........•. .......•••••••. .•. ••• .. ...... ...•.. ... ... = V 
RANGE ..............•..•......•......•.....•................... AUTO 
TRIGGER .•......•..•.....•........•.............•....•........ INTERN AL 

8. Change the cable connection to monitor the voltage value between point A and 
the ground terminal with the 3456A as shown below. Then press the REPEAT 
key. 

3456A 

o 0 

9. Adjust A16R4 (see Figure 5-19 for the location) for Vml gain until VlVIl (value 
displayed on the 4145B) and Vdvm 1 (reading on the 3456A) satisfy the 
following inequality. Then press the STOP key. 

VMl-5/2VMlo-lO counts ~ Vdvml ~ VMl-5/2VMlo+lO counts 

10. Change the 3456A's connection to point B, then press the REPEAT key. 

11. Adjust A16RI04 (see Figure 5-19 for the location) for Vm2 gain until VM2 
(value displayed on the 41458) and Vdvm2 (reading on the 3456A) satisfy the 
following inequality. Then press the STOP key. 

VM2-5/2VM20-10 counts ~ Vdvm2 ~ VM2-5/2VM20+10 counts 

Figure 5-19. Adjustment Point Locations. 

5-21 
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5-30. SMU CMRR ADJUSTMENT 

PURPOSE: This adjustment accurately sets the Common Mode Rejection Ratio (CMRR) of 
the SMU. 

NOTE 

Perform this adjustment only when you replace A5R164, A5R165, A5R166, 
A5R 167, or A5R 168. In other cases, you do not need to perform this adjustment. 

To perform this adjustment, the Vm1 (or Vm2) in your 41458 must have passed 
the performance test. 

EQUIPMENT: 

Test Lead (BNC to alligator clips) 
Extender Board (HP PIN 04145-66521) 
Shorting Connector (HP PIN 04145-61623) 

PROCEDURE: 

1. Disconnect the test fixture and cables from the 4145B. 

2. Connect the Shorting Connector to the 24-pin connector (labeled "TO 16058A 
TEST FIXTURE") on the 4145B's rear panel. 

3. With the extender board, extend the SMU board on which you will perform the 
adjustment. 

4. Connect the Vm1 on the 4145B's rear panel and the test points of the extended 
SMU board using the Test Lead (BNC to alligator clips) as follows: 

Outer conductor of Vm1 terminal: 
Center conductor of Vm1 terminal: 

TP9 (COMMON) on the SMU board 
TP2 (1M) on the SMU board 

5. Set the measurement controls of the SMU on which you will perform the adjust
ment and Vm1 as shown Figure 5-20. (In Figure 5-20, the SMU being adjusted is 
SMU1.) 
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Model 41458 SECTION V 

ADJUSTMENT 

*** CHANNEL DEFINITION *** ****** SOURCE SET UP ****** 
VAR1 VAR2 

NAME VO 
SWEEP MODE LINEAR LINEAR 
START 100.00V 

100.00V 

CONSTANT SOURCE COMPLIANCEI 
I 

I 

------- , 
I 

** MEAS & DISP MODE SET UP ** 

MEASlffiEMENT MODE' SWEEP 

Y2axis 

Figure 5-20. Measurement Setup for SMU CMRR Adjustment 

6. Set the INTEG TIME to MED. 

7. Press the REPEAT key. 

8. Adjust A5R167 (labeled "CMR ADJ") until the maximum value and the minimum 
value of VIM (TP2's voltage) for VO -100V to VO = +100V satisfy the following 
expression: 

I (Maximum value of VIM) - (Minimum value of VIM) I ::; 2mV 

Figure 5-21 shows an output waveform for this adjustment. 
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5-24 

Model 4145B 

ADJUSTMENT 

NOTE 

If it is impossible to adjust within 2mV, or if VIM value at VO OV is not within OV 
± 7mV, the amplifier A5U4 may be defective. Replace A5U4 and readjust. 

VIM 
(mV) 

10.00 

2.000 
/dl\1 

****** GRAPHICS PLOT ****** 

o -----------+------7""'----1 o 
-1 ~ i gg'-o. 0;;-'---'----'--'-----,!0:----'----'-~'---'--:-::!100 .0 

VO 20.00/d1\1 (V) 

Before adjustment 

****** GRAPHICS PLOT ****** 
VIM 

(mV) 

10.00 

2.000 
/dl\1 

o 

-10.00 
-100.0 

------

less than 2rnV ~ 

1 
o 100.0 

VO 20.00/dl\1 (V) 

After adjustment 

Figure 5-21. SMU CMRR Adjustment 

Scans by Artekmedia => 2010



Mode14145B SECTION VI 

SECTION VI 

REPLACEABLE PARTS 

6-1. INTRODUCTION 

6-2. This section contains information for 
ordering parts. Table 6-1 lists abbreviations 
used in the parts list and throughout the manual. 
Table 6-3 lists all replaceable parts in reference 
designator order. Table 6-2 contains the names 
and addresses that correspond to the manu
facturer's code numbers. 

6-3. ABBREVIATIONS 

6-4. Table 6-1 lists abbreviations used in parts 
list, schematics and throughout the manual. In 
some cases, two forms of abbreviations are used, 
one in all capital letters, and one in partial 
capitals or no capitals. This occurs because the 
abbreviations in parts list are always all 
capitals. However, in the schematic and in other 
parts of the manual, other abbreviation forms 
with both lower case and upper case letters are 
used. 

6-5. REPLACEABLE PARTS LIST 

6-6. Table 6-3 is a list of replaceable parts and 
is organized as follows: 

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

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

c. Miscellaneous parts. 
d. Illustrated parts breakdowns, if appro

priate. 

The information for each part includes 

a. The Hewlett-Packard part number. 
b. The total quantity (Qty) in the instrument. 
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. 

Table 6-1. List of Reference Designators and Abbreviations 

REFERENCE DESIGNATORS 

A .;; assembly E -= mise electronic part p o plu~ U mtcl-:rat(>d Circuit 
B = motor F fuse Q = transistor V = vacuum, lube, neon 
BT = battery FL filter R = resistor bulb, ptwtocell, etc. 
C = capacitor J = jack RT = thermlstor VR = voltage ret!:uiator 
CP -= coupler K = relay S = switch W = cable 
CR = diode L = inductor T = transformer X = socket 
DL -= delay line M = meter TB -= terminal board Y = crystal 
DS = device sig-naling (lamp) MP ': mechamcal part TP = test point 

ABBREVIATIONS 

A -= ampcres H = qenries NPN = negative-positlve- RWV '" reverse working 
A. F.C. = automatic frequency control HEX = hexagonal negative voltage 
AMPL - amplifier HG = mercury NRFR = not recommended for 

B. F.O. = beat frequency 0scillator HR ::: hour{s) field replacement 
Hz ::: hertz NSR =- not separately S-B "" slow-blow 

BE CU :: beryllium copper replaceable SCR 
OH = binder head IF intermediate freq. SE = selenium 
BP = bandpass IMPC impregnated SECT = sectlon(s) 
ORS = brass INCD incandescent OBD :: order by description 

SEMICON :: senllconductor 
BWO = backward wave oscillator INCL include(s) OH '" oval head 

51 - sllicon 
CCW -'- counter-clo<:kwise 

INS :: insuiation(ed) OX = oxide 
SIL =- silver 

CER :: ceramic INT = internal SL =- slide 
CMO =- cabinet mount only = kilo = 1000 

P ::; peak SPG ;;; spring 
COEF ...; coefficient SPL = special 
COM '" COninlOn 

LH left hand PC - printed Circuit SST = stainless steel 
COMP LIN linear taper p = pico = 10- 12 

SR =- split rillg = compOSItLOn LK WASH = lock washer PH BRZ phosphor bronze 
COMPL = complete STL = steel 
CONN - connector 

LOG '" logarithmic taper PHL 0 Phillips 

CP = cadmium plate LPF low pass filter PIV ;;; peak inverse voltage TA = tantalum 
PNP ::: positive-neg-ative-CRT =- cathode-ray tube milli,:: 10- 3 TD = time delay 

CW = clockwise m positive TCL = tug-<,;le 
M meg = 10' p"O = part of THD = thread 

DE PC - deposIted carbon MET FLM ::: metal film POLY :::: polystyrene TI = titanium 
DR = drive MET OX = metallic oxide PORC -= porcelain TOL = tolerance 
ELECT '" elC'ctrolytic MFR = manufacturer POS = position(s) TRIM = trimmer 
ENCAP = encapsulated MINAT miniature POT = potentiometer TWT co traveling wave tulle 
EXT '" external 

MOM = momentary PP -= peak-to-peak 
MTG mounting: PT = point 10-6 

F ~ farads MY "mylar" PWV -= peak workin~ voltage 
f ...; femto = 10- 15 

10. 9 VAR = variable 
FII = flat h('ad = nano - VDCW de working: volts 
FIL H -= fiilister head N ·C - normally close-d 

FXD = fixed NE = neon RECT =- rectifier Wi = with 
NI PL 0:: nickel plate RF - radio frequency W '" watts 

G - gih'a '" 109 N"O normally open RH -= round head or WIV - workin~ inverse 
GE g-ermamum NPO = ne~ative positive zero ri~ht hand voltage 
GL = glass (zero temperature RMO '" rack mount only WW =- wlrewound 
GRD = groundl,ed) coefficient) RMS = root-mean square W 0 = Without 
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SECTION VI 

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

6-7. ORDERING INFORMATION 

6-8. To order a part listed in the replaceable 
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, and description and 
function of the part, and the number of parts 
required. Address your order to the nearest 
Hewlet t- Packard office. 

Mode14l45B 

6-10. DIRECT MAIL ORDER SYSTEM 

6-11. 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, California. 

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

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

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

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

Table 6-2. Manufacturers Code Lists 

6-2 

MFR 
NO, 

S0167 
S0545 
00000 
01 121 
01295 
O;'~114 

04713 
06383 
06665 
0'7263 
12969 
14099 
14936 
17856 
19701 
24355 
24546 
2'7014 
28480 
3L..585 
34649 
S;.?763 
56289 
7:'>'136 
75042 
75915 
8E175 
91637 
98291 

MANUFACTURER NAME 

FUJ ITSU LTD 
NIPPON ELECTRIC CO 
ANY SATISFACTORY SUPPLIER 
ALLEN-BRADLEY CO 
TEXAS INSTh INC SEMICOND CMPNT DIV 
FERROXCUBE CORP 
MOTOROLA SEMICONDUCTOR PRODUCTS 
PANDUIT CORP 
PRECISION MONOLITHICS INC 
FAIRCHILD SEMICONDUCTOR DIU 
UN ITR ODE COR P 
SEMTECH COI~P 

GENERAL INSTR CORP SEMI CON PROD GP 
SILlCONIX INC 
MEPCO/ELECTRA CORP 
ANALOG DEVICES INC 
CORNING GLASS WORKS (BRADFORD) 
NATIONAL SEMICONDUCTOR CORP 
HEWLETT-PACKARD CO CORPORATE HQ 
RCA CORP SOLID STATE DIV 
INTEL CORP 
STETTNER-TRUSH INC 
SPRAGUE ELECTRIC CO 
ELECTRO MOTIV~ CORP 
TRW INC PHILADELPHIA DIU 
LlTTEL.FUSE INC 
BURR BROWN CO 
DALE ELECTRONICS INC 
SEALECTRO CORP 

ADDRESS 

TOKYO JP 
TOKYO JP 

MILWAUKEE WI 
DAL.LAS TX 
SAUGERTIES NY 
PHOENIX AZ 
TINLEY PARK IL 
SANTA CLARA CA 
MOUNTAIN VIEW CA 
WATERTOWN MA 
NEWBURY PARK CA 
HICKSVILLE NY 
SANTA CLARA CA 
MINERAL WELLS TX 
NORWOOD MA 
BRADFORD PA 
SANTA CLARA CA 
PALO ALTO CA 
SOMERVILLE NJ 
MOUNTAIN VIEW CA 
CAZENOVIA NY 
NORTH ADAMS HA 
FLORENCE se 
PHILADELPHIA PA 
DES PLAINES IL 
TUCSON AZ 
COLUMBUS NE 
MAMARONECK NY 

ZIP 
COllE 

53204 
7522~~ 

12477 
85008 
60477 
95050 
94042 
021 7;~ 
91320 
111302 
95054 
76067 
02062 
16701 
95051 
94:304 

9:;051 
13035 
01:?47 
06226 
19108 
60016 
351:101 
68601 
1 O~j44 
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Model 4l45B 

Reference 
Designation 

AI 

AIel 
At C(.~ 
Al C3 
A1C4 
A"l C5 

Ale6 
AI C7 
Al.cn 
A1C9 
A1Cl0 

AICll 
At 1:1 ~~ 
AICt:\ 
A1C14 
tIl Cl ~, 

AIC16 
AIC17 
A1Clil 
At C19 
A1C20 

At C21 
A1C22 
A-1C23 
A1C24 

AIDSI 

A 1 J 1 
A lJ 2 
A 1 J 3 
A 1 J 4 
A 1 J 5 

A1Ll 
At L2 

AIRI 
At R~~ 
AIR3 
AIR4 
A1RS 

A1R6 
At R7 
AIRB 
AtR9 
A1RI0 

Al Rll 
A1R12 
A1Rl~~ 

A1R14 

AIUl 
A1U:? 
Al U3 
A1U4 
A1U5 

A1U6 
At U7 
A1U8 
A1U'7 
A1U11J 

Al Ull 
A llll (.~ 
A1 UB 
A1U14 
A1 U15 

A1lJ16 
A1U17 
A1lJ1B 
A1U19 
A1U2U 

HP Part 
Number 

c 
o 

04145-66551 2 

o laO·-·~~20~':j 
016 0 ··4[n;~ 
o 160--4ELI~j 
0160-6561 
0160-6561 

0160-6561 
0160··6561 
0160·· 6561 
0160···6561 
0160-6561 

0160-6561 
0140·-01'76 
0160·6561 
0160-6561 
0160-6561 

0160-6561 
0160···6561 
0160-6561 
1J160··6561 
11160-6561 

0160····6561 
0180-0228 
0160-6561 
0180-0197 

19911··04B6 

1 ;;~51"-4H2;~ 
12~) 1···4H~~~~ 

"I ::.~51····4H2~~ 
1 ~~~.:i 1 .,. 4n;:~(? 
"1 :.:!'51·· 4U~:~2 

S'l0 o·.:!!:!? 
9100··1 'lEl8 

0757-0442 
0757-0467 
0757-0444 
0757-0199 
0757-0417 

0698-3455 
0757-0442 
0757-0442 
0757-0402 
9698-3441 

0698-3441 
0757-0442 
0698-3444 
0757-0442 

lB;~6-U1BO 

182 0 "-142~~ 
1 B20····1197 
1820-0:::i11 
1020···1194 

1820-1194 
1820-1194 
182U-119" 
1820···1430 
1 B;::~O···1112 

1 B20····1 ~!'08 
1820·-1416 
lH20-·1470 
18?O-1470 
H120-1470 

1820-1470 
1820-1196 
1820-1997 
1820-1997 
1820-2024 

3 
4 
7 
7 
7 

7 
7 
'/ 
7 
7 

7 
7 
"t. 
7 

7 
6 
7 
7 

to 
to 
6 
to 
6 

5 
6 

9 
8 
1 
3 

4 
9 
9 
1 
8 

8 
9 

o 
4 
,~ 

,~ 

6 

6 
6 
6 
3 
8 

3 

7 
~\ 

Qty 

1 
17 

lBl 

10 

'I 
4 

1 
1 
7 
1 
fl 

4 
13 

., 
2 
4 

Table 6-3_ Replaceable Parts 

Description 

GRAPHICS DISPLAY CONTROL BOARD ASS'Y 

CAPACITOR-FXD .33UF+-l0% 35VllC TA 
CAPACITDR·--FXD .011W +-10Y. 100VDC eER 
CAPACITOR-FXD ,lUI' +-10Y. 50VDC CER 
CAPACIIOR-FXD .IUF +·'20% 50vnc crR 
CAPACITOR-FXD .IUI +-20% 50VllC CER 

CAPACITOR-FXD .IUF +-20% 50VDC CER 
CAPACITOR-FXD .lur +-20% 50VllC CER 
CAPACITOR-FXD ,IUF +-20% 50VDC CER 
CAPACITOR-FXll .IUF +-20% SOVDC CER 
CAPACITOR-FXD .IUF +-20% 50VDC eER 

CAPACITOR-FXll .1ur +-20% 50VllC C~R 
CAPACITOR-FXD ISOPF +-5% 300VDC MICA 
CAPACITOR··FXD .lUF +·20% SOVDC CER 
CAPACITOR-FXD .1UF +-20% 50VDC CER 
CAPACIfOR-FXD .1UF +-20% 50VDC CER 

CAPACITOR-FXD .1UF +-20% 50VDC CER 
CAPACITOR-FXD ,lur +-20% SOVDC eER 
CAPACITOR-FXD ,IUF +-20% SOVDC CER 
CAPACITOR-FXD .IUF +-20% SOVDC CER 
CAPACITOR-FXD .IUF +-20% 50VDC CER 

CAPACITOR··FXD ,IUF +···20% SOVDr: CER 
CAPACITOR-FXD 22UF+-l0% 15VDC TA 
CAPACITOR-FXD. lUF +- 20% 5UVDC CER 
CAPACITOR-FXD 2.2F+-l0% 20VDC TA 

LED···LAn LLlM···] NT= 1 Men J F =;'OMA-MAX BVR ;·,;v 

CONNFCTOR 3-PIN M POST TYPE 
CONNECTOR 3-PIN M POST IYPE 
CONNECTOR 3-PIN M POST TYPE 
CONNECTOR 3-PIN M POST TYPE 
CONNLCTOR 3'PIN M POST IYPE 

INDUCTOR 7~l1H 15% .5DX.875lG 
CHWCE-WIDE BAND ZMAX-b80 OHM~ 180 MHl 

RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 121K 1% .1~5W F TC=0+-100 
RESISTOR 12.1K .125W F TC=0+-100 
RESISTOR 21.5K .12,W F rC=O+-100 
RESISTOR 432 1% ,125W TF TC-0+-I00 

RESISTOR 261~ 12 .125W F TC=0+-100 
RESISTOR 10K 1~ .125W F TC=0+-100 
RESISTOR lUK 1" .125W F TC=0+-100 
RESISTOR 110 1~ .125W F T(=0+-100 
RESISTOR 215 1% .125W F TC=O+-100 

RESISTOR 215 1% .125W F TC=0+-100 
RESISTOR 10K 1% .125W F TC;0+-100 
RESISTOR 316 1% .125W F TC=0+-100 
RESISTOR 10K 11 .125W F 1C=+-100 

IC TIMER TTl. MONO/ASTBl 
IC MV TTL LS MONOSTBL REIRIG DUAL 
IC GATE TTl. l.S NAND QUAD 2·INP 
IC CATF TTL AND QUAD 2-INP 
IC CNTR III. LS BIN UP/DOWN SYNCHRO 

IC CNTR TTL. LS BIN liP/DOWN SYNCHRO 
IC CNTR TTL LS BIN UP/DOWN SYNCHRO 
re CNTR TTL LS BIN UP/DOH~ SYNCHRO 
Ie eNfR TTL l.S BIN SYNCHRO POS-EDGE-TRIG 
IC FF TIL LS D-TYPE POS-EDGE~fRIG 

IC GATE TTl. lS OR QUAD 2···INP 
IC SCHMITT-TRIG TTL LS INV HEX 1-INP 
IC MUXR/DATA-SFL TTL LS 2-TO-l-LINE QUAD 
IC MUXR/DATA-SEL TTL LS 2·-TO-l-LINE QUAil 
IC MUXR/DATA··SEL TTL lS 2··TO-l-LINE QUAD 

IC MUXR/DATA-SEL TTL LS 2-TO-l-LINE QUAD 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC FF TTL LS ll-TYPE POS-EIlGE-TRIG PRL-IN 
IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 
IC llRVR TTL LS LINE DRVR oeTl 

Mfr 
Code 

2H4no 

56;:~8('t 

:·!8400 
20480 
:'11480 
,'84BO 

28480 
20400 
;'!H480 
2H480 
20480 

;~fl480 

72136 
20481l 
28480 
28480 

28480 
,'0480 
:~11481l 

21':480 
28480 

~:~B480 

56289 
28480 
:.~8400 

:'?84BO 

20480 
;:'0480 
20480 
2[1480 
2H480 

;'B480 
0:'114 

24546 
24546 
24546 
24546 
~~454b 

24546 
24,46 
24545 
24546 
24546 

24546 
24546 
24546 
24546 

0"1 ~)(?5 
01295 
o 129::i 
() 129::j 
o '1 ~~95 

01295 
01295 
01295 
Ol295 
O"j ;:~95 

01295 
.,1295 
01295 
0'1295 
01295 

01295 
01295 
() 129~5 
01295 
0129~; 

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

SECTION VI 

Mfr Part Number 

04145-66551 

1,;OIl:134X90:ISA2 
1l1b0··4B~~2 

o 160-4S:SS 
0160-6561 
0160-6561 

0160-6561 
0160··6561 
0160-6561 
0160-6561 
011>0-6561 

0160-·6561 
DM15FISIJ0300WV1CR 
0160··6561 
016U-6561 
0160-6561 

0160-6561 
0160·-6561 
1l160-6561 
0160-6561 
1l160-6561 

0160-6561 
1500226X901582 
0160-6561 
0160··4835 

5082--4684 

1 ;:!~il-482~~ 
1 ~:.~~i 1-4822 
1 ~:.).51-4822 
'1 2~; t -4B2~~ 
12~.1-482~~ 

'>11l0··3139 
V\(2.00 20/48 

C4-1/8-TO-l002-F 
C4-1/8-TO-1213-F 
C4-1/8-TO-215R-F 
C4-1/8-10-2152-F 
C4-1/8-TO-432R-F 

C4-1/8-TO-2613-F 
C4-1/8-TO-l002-F 
C4-1/B-TO-l002-F 
C4-1/8-TO-lll-F 

C4-1/8-TO-215R-F 

C4-1/8-TO-215R-F 
C4-1/8-TO-l002-F 
C4-1/8-TO-316R-F 
C4-1/8-TO-l002-F 

N£~:'~i5P 
SN74LSI :~;3N 
SN74l.S0IlN 
SN'l408N 
SN74LS193N 

SN74LS193N 
SN74LS193N 
SN74L S193N 
SN'74LSI61AN 
SN'74L.S74AN 

SN74LS32N 
SN74LS14N 
SN74LS1S7N 
SN'74LSI ~;7N 
SN74LS1S7N 

SN74LS157N 
SN74LS174N 
SN74LS374N 
SN74LS374N 
SN74LS244N 

6-3 
Scans by ArtekMedia => 2010



SECTION VI 

Reference HP Part c 
Designation Number 0 

A1U21 1820-2024 3 
A"lU22 lB20'''1433 6 
A11J23 1820-1112 B 
AIU24 lB20"1411 0 
A1U25 1820-1194 I> 

A1U26 lB20"1194 6 
A1U27 1820-1194 (, 

A1U28 1820-1194 6 
A11J29 1820-1730 6 

AIU30 1818-3198 9 

A11J31 1818-3198 9 

AlU33 1820-1216 3 
A11J34 1820-1216 3 
A1U35 1820-0174 0 
AIU3(, 1820-2024 3 
A1U37 1820-2024 3 

AIU38 1 B20-2024 3 
A1U39 1820-2024 3 
AlU40 lB20-2024 3 
A1U41 1820-2024 7 
A1U42 1 B20-199'1 7 

A1U43 1820-1997 7 
Al U44 11320-·1 -'97 7 
A1U45 1820-1997 
A1Wl 12:::;8-0141 8 
Al W2 1258-0141 8 
A1W3 1258-0141 8 
A1W4 1 ;~58···0141 8 
A1W5 1258-0141 8 

A"lYl 1813-0463 5 

A2 04145-66562 3 

A,~Cl 0160-6561 7 
A2C2 0160-6561 7 
A,~C3 0160-6561 7 

A2C4 0160-6561 7 
A:."C5 0160-6561 7 

A;~Cb 0160-6561 7 
A;~C7 11160···6561 7 

A2Cl0 0160-6561 7 
A2 C 11 0160-6561 1 
A2C12 0160-6561 7 
A2C13 0160-6561 ! 

7 

A2C15 0160-6561 7 
A2C16 0160-6561 7 
A2C17 0160-6561 7 
A2C18 0160-6561 7 
A2C19 0160 ··2200 6 

A2C20 0140-0196 7 
A2C21 0160-6561 7 
A2C22 0160-6561 7 
A2C23 0160-6561 1 
A2C24 0160-6561 7 

A2C25 0160-6561 7 
A2C26 0160-6561 7 
A2 C2 7 0180-0229 1 
A2C28 0160-6561 7 
A2 C2 9 0160-2203 9 

A2C30 0160-6561 7 
A2C31 0160-6561 7 
A2C32 0160-6561 7 
A2C33 0160-6561 7 
A2C34 0180-0197 8 

A2C35 0180-0197 8 
A2C36 0180-0229 1 
A2C37 0160-6561 7 
A2C38 0180-0229 7 
A2C39 0160-6561 7 

6-4 

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

Oty Description Mfr 
Code 

IC DRVR TTL LS LI NE DRVR OCTL 01295 
1 IC SHF·-RGIR ITL LS R-S SERIAL-IN PRL -OUT o 1 ~?'95 

IC FF TTL lS D-TYPE POS-EDGE-TRIG II 1 ;~95 
1 IC lCH IlL LS D-IYPE 4-BIT 111295 

IC CNTR TTL L.S BIN UP/DOWN SYNCHRO 111 ;~95 

Ie CNTR TTL LS BIN UP/DOWN SYNCHRO o '1 ~~.95 
IC CNTR TTL lB BIN UP/DOWN SYNCHRll 01295 
I C CNTR TTL LS BIN UP/DOWN SYNCHRO 01295 
I C FF TTL LA D-TYPE PUS-EDGE-GRIG CUM 01295 

IC CMO S 65536 (64K) STAT RAM 120-NS 3-S 

IC CMO S 65536 (6 4K) STAT RAM 120-NS 3-S 

5 IC DCDR TTL LS 3-TO-8-LINE 3-INP 
5 IC De DR ITL LS 3-TO-8-LINE 3-INP 
1 IC I N V TTL HEX 01295 

IC DRVR TTL l.S LJ.NE DRVR (leTL 01295 
IC DRVR TTL LS LINE DRVR DelL 111295 

Ie DRVR TTL LS LINE DRVR OCIL 01?95 
IC DRVR TTL L.B LINE DRVR oeTl 111295 
IC DRVR TTL L5 LINE DRVR Dell 01?95 
IC FF TTL l8 D-IYPE POS-EDGE-·TRIG PRL-IN () 1 ~~95 
IC FE TTL LS D·-TYPE PflS·-U)(;E-IR IG PRL.-IN 0"1 ~~95 

IC FF TTL LS D···TYf'E POS-[DG[··TRIG PRL.-IN o 1 ~?'95 
IC FF TTL l.S D·-TYPE PDS···El)[;[-lRIG PRI.-IN o 1:!95 

24 JUHPER-flEM ~>B48U 

JUMPER-REM 2El4BU 
JUHPER-REM ~>848U 

JUMPER-REM 2041]0 
,JUHPER-REM ;~B48U 

KXO-01 20.0MHZ 28480 

1 MICROPROCESSOR DIGITAL CONTROL BOARD ASS'Y 2B4fl0 

CAPACITOR-FXO ,IUF+-20% 50VDC CER 28480 
CAPACITOR-FXD ,1UF+-20% 50 V DC CER 28480 
CAPAC!TOR-FXD ,1UF+_20% 50 V DC CER 28480 
CAPACITOR-FXD .IUF+-20% 50 V DC CER 28480 
CAPACITOR-FXD ,IUF+- 20% 50 VDC CER 28480 

CAPACITOR-·FXD , tuF +. 20% ~;UVJ)C CER ;:.>0480 

CAPAC lTOR-FXD ,lIJF +··20% 511VDC CER 20400 

CAPACI-'-OR-FXD ,1 UF + - 20 % 50VDC CER 28480 
CAPACITOR-FXD .1 U F + - 20% 50 VDC CER 28480 
CAPACITOR-FXD ,1 U F +-20% 50 VDC CER 28480 
CAPACITOR-FXD ,1 UF + - 20% 50VDC CER 28A80 

CAPACITOR-FXD ,1 U F + - 20% 50 VDC CER 28480 
CAPACITOR-FXD ,1 UF + _ 20% 50 VDC CER 28480 
CAPACITOR-FXD ,1 UF + - 20% 50VDC CER 28480 
CAPACITOR-FXD .1 UF +- 20% 50VDC CER 28480 
CAPACITOR-FXD 43PF +-5% 300VDC MICA 28480 

CAPACITOR-FXD 150PF +-5% 300VOC MICA 72136 
CAPACITOR-FXD .1 U F + _ 20% 50VDC CER 2R480 
CAPACITOR-FXD .1 U F + _ 20% 50 VDC CER 28480 
CAPACITOR-FXD , 1 U F + _ 20% 50VDC CER 28480 
CAPACITOR-FXD ,1 U F +_ 20% 50VDC CER 28480 

CAPACITOR-FXD .1 UF + - 20% 50 V DC CER 28480 
CAPAC ITOR-FXD .1UF +-20% 50VDC CER 28480 
£APAC !TOR -FX D 33UF+-l0% 10VDC TA 56239 
CAPACITOR-FXD ,1 U F +- 20% 50VDC CER 28480 
CAPACITOR-FXD 91PF +-5% 300VDC MICA 0+70 28480 

CAPACITOR-FXD ,1 UF + - 20% 50 VDC CER 28480 
CAPACITOR-FXD ,1 U F + _ 20% 50VDC CER 28480 
CAPAC ITOR-FXD ,1 UF + _ 20% 50VDC CER ,28480 
CAPAC ITOR-FXD ,1 UF + _ 20% 50VDC CER 28480 
CAPACITOR-FXD 2,2UF+-l0% 20VDC TA 56289 

CAPACITOR-FXD 2.2UF+-l0% 20VDC TA 56289 
CAPACITOR-FXD 33UF+-l0% 10 VDC TA 56289 
CAPACITOR-FXD .IUF +- 20% 50VDC CER 28480 
CAPACITRO-FXD 33UF.-l0% 10VDC TA 56289 
CAPACITOR-FXD .1 UF +-20% 50VDC CER 28480 

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

Model 41458 

Mfr Part Number 

SN74L S244N 
SN74LS11>4N 
SN?4I..S74AN 
SN'/4LS75N 
SN74LS1'rlN 

SN'74LSI93N 
SN'14LSl 'I3N 
SN 74S193N 
SN74LS273N 

SN7404N 
SN"14LS244N 
SN'74LS244N 

SN74LS244N 
SN74LS244N 
SN'14LS244N 
SN?4LS3?4N 
SN74L.S374N 

SN'J4L S374N 
SN'74LS3?4N 

"I2~;8-0"l41 

"l :~5B·M·O 141 
1 ;:~58-0141 
125U--0141 
1 ::.~:::j8-0 141 

1813-0463 

04145- 66562 

0160-6561 
0160-6561 
0160-6561 
0160-6561 
0160-6561 

11160-6561 
OI6()-·6561 

0160-6561 
0160-6561 
0160-6561 
0160-6561 

0160-6561 
0160-6561 
0160-6561 
0160-6561 
0160- 2200 

DM15F151J0300WV1CR 
0160-6561 
0160-6561 
0160-6561 
0160-6561 

0160-6561 
0160-6561 
150D336X9010B2 
0160- 2200 
0160-2203 

0160- 6561 
0160- 6561 
0160- 6561 
0160- 6561 
150D225X9020A2 

150D225X9020A2 
150D336X9010B2 
0160-6561 
150D336X9010B2 

I 
0160-6561 
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Model 41458 

Reference HP Part c 
Desigllation Number D 

A2C40 0160-[;C,Gl 7 
A;.:.~C41 0160--- 6S61 7 
A2C42 01100-6561 7 
A;'!C43 0180-0229 3 

A2C44 0'160--6561 7 

A 2 0 S I 1990-0685 7 
A20S2 1990-0685 7 
A2DS3 199D-06l!5 7 

A2J3 1200-056/' I 

A2J5 1200-0607 I 

A2J6 12'JO-0607 I 

A2J7 1251-4822 
I 
I 

A2J8 1251-4822 1 

A2LI 9100-1788 6 
A2L 2 91UO-3139 5 

A2RI 0757-0442 9 
~2RZ 0757-0442 9 
A2R3 0757-0442 9 
A2R4 0757-0442 9 
A2R5 0757-0442 9 

A2R6 0757-0442 9 
A2R7 0757-0442 9 
A2R8 0698-3438 3 
A2R9 0757-0442 9 
A2RIO 0757-0442 9 A2 R II 0757-(144L 9 

A2RI2 0757-0442 9 
A2RI3 0757-0442 9 
A2R14 0757-0442 9 
A2R15 0757-0465 6 

A2RAI (RI6) 1810-0269 3 
A2RAZ(R1 7 1 1810-0269 3 
A2RA3 (RIB) 1810-0269 3 

A231 3101-1973 7 

A2Ul 1818-3198 9 
A2U2 1818-3198 9 
A2U3 1818-3198 9 
A2U4 1818-3198 9 
A2U5 1818-3198 9 

A2U6 04145- 201 3 9 
A2U7 1818-3198 9 
A2U8 1818-3198 9 
A2U9 1818-3198 9 

AZU10 1818-3198 9 
A2 U II 1818-3198 9 

A2U 14 1820-1196 8 
A2U15 1820-1196 8 

Table 6-3_ Replaceable Parts (Cant'd). 

Qty Description Mfr 
Code 

CAPAC !TOR· FXO . I U F +. 50VOC CER 28480 
CAF'AClTOR-FXD ,11W + ~iOVDr. C[R ?H4FlO 
CAPACIHIRFXD ,1 UF + .... LO% ~iOVI)C erR ... II 48 0 
CAPACITOR-FXD l~OPF +-5% 300VDC Mrr:A 7;:.)1 ~16 

CAPACI TOR-FXI) ,-lUF +--20%!"jOVDr: Ct.-R <'8488 

LED-LAMP LUM-INT=200UCD 
LED-LAMP LUM-INT=2DOUCD 
LED-LAMP LUM-INT-200UCD 

SOCKET-IC 28-CONT DIP DIP-SLDR 28480 

SOCKET-Ie 16-CONT DIP DIP-SLDH 28480 

SOCK.t'l'-IC 16 -CON'T DIP DIP-SLDR 24840 

CONNECTOR 3-PIN M POST TYPE 28480 
CONNECTOR 3-PIN M POST TYPE 28480 

CHO KE WIDE BAND ZMAX-600 OH I~@ 100 MH Z 02114 
IIWUCOTR 75UH 15': .50X.875LG 28480 

RESISTOR 10K 1% · I 25W F TC =0+-100 24546 
RESISTOR 10K 1% .125 W F TC=O+-IOO 24546 
RESISTOR 10K I'; .125W F TC~O+-IOO 24546 
RESISTOR 10K Pc .125W F TC=O+-IOO 24546 
RESISTOR 10K I .125W F TC~O+-IOO 24546 

RESISTOR 10K 1 v~ .125W F TC~O+-IOO 24546 
RESISTOR 10K I'; .125W F TC~O+-IOO 24546 
RESISTOR 147 1% · I? 5W F TC~0+-100 24546 
RESISTOR 10K 1% · I 25 W F TC~O+-IOO 24546 
RESISTOR 10K 1% · I Z 5 W F TC=O+-IOO 24546 
RESISTOR 10K 1% ,125W F TC~O+-IOO 24546 

RESISTOR 10K 1% .125W F TC=O+-IOO 24546 
RESISTOR 10 L 1'( .125W F TC~O+-IOO 24546 
RESISTOR 10K I" .125W F TC=O+-IOO 24546 

I RESISTOR 100 K I'; .125W F TC=O+-IOO 24546 

NETWORK-RES 9-SIPIO.OK OHM X 8 7R4RO NETWORK-RES 9-SIPIO .OK OHM X 8 28480 
NETWORK-RES 9-SIPIO.OK OHM X 8 28480 

3 SW ITCH -SL 7 -I A DIP-SLlDE-ASSY .1 A 50VDC 28480 

IC CMOS 65536 (64K) STAT RAM 120-NS 3-5 
IC eMO S 65536 ( 64K) STAT RAM 120-NS 3 -5 
IC cr·lo S 65536 (64K) STAT RAM 120-NS 3-5 
IC CMOS 65536 t 64 K) STAT RAM 120-NS 3-5 
IC CMO S 65536 (64K) ST A T RAM 120-NS 3-5 

E P RO M 
Ie CMOS 65536 (64K) STAT RAM 120-NS 3-5 
I C CMO S 65536 (64K) STAT RAM 120-NS 3 - 5 
IC CMOS 65536 (64K) STAT RA:1 120-NS 3-5 

I C CMOS 65536 (64 K) STAT RAM 120-NS 3 -5 
IC CMOS 65536 (64K) STAT RAM 120-NS 3-5 

I C FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 
IC FF TTL LS O-TYPE POS-EDGE-TRIG COM 01295 

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

SECTION VI 

Mfr Part Number 

0160-i.iS61 
0160""6561 
1111.0-6561 
DM15F151J0300WV1CR 

0160-6561 

1200-0567 

1200-0607 

1200-0607 

1251-4822 
1251-4822 

VK200 20/40 
9100-3139 

C4-1/8-TO-l002-F 
C4-1/8-TO-IOO2-F 
C4-1/8-TO-I002-F 
C4-1/B.-TO-I002-F 
C4-1/8-TO-I002-F 

C4-1/8-TO-I002-F 
C4-1/8-TO-I002-F 
C4-1/B-TO-147-F 
C4-1/8-TO-I002-F 
C4-1/8-TO-I002-F 
C4-1/8-TO-·,OO2-F 

C4-1/8-TO-l002-F 
C4-1/8-TO-l002-F 
C4-1/8-TO-I002-F 
C4-1/8-TO-I003-F 

1810-0269 
1818-0269 
1818-0269 

3101-1973 

SN74LS174N 
SN74LS174N 

6-5 
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SECTION VI 

Reference HP Part c 
Designation Number D 

A2U17 1820-1730 6 
A2U18 1820-1216 3 
A2U19 1820-2075 3 
A2U20 1820-1425 6 

A2U21 1820-1112 8 
A2UU 1820-1991 I 
A2U23 1820-1991 1 
A2U24 1820-1199 1 
A2U25 1820-1197 9 

A2U26 1820-1208 3 
A2U27 1820-1470 I 
A2U28 1820-1208 3 
A2U29 1820-1112 8 
A2U30 1820-2024 3 

A2U31 1820·-2293 8 
A2U32 1820-2746 7 
A2U33 1828-1491 6 
A2U34 1820 1197 9 
A2U35 1820-1989 7 

A2U36 1820-1201 6 
A2U37 1820-1216 3 
A2U38 1820-3210 1 
A2U39 1820-1216 3 
A2U40 1820-1144 6 

A2U41 1820-1197 9 
~2U4Z 1820-1201 6 
A2U43 1820-1199 I 
A2U44 1820-1197 g 
A2U45 1820-2024 3 

A2U46 1820-1199 1 
A2U47 1820-1491 6 
A2U48 1820-1201 6 
A2U49 1820-1491 6 
A2USO 1820-1491 6 

5 I 1c20-2075 4 
A2U52 1820-2024 3 
A2U53 1820-1216 3 

A2Wl 1251-4787 2 
A2W2 1258-0141 8 
112",,' 3 12S8-C141 8 
A2Xl CHC-1377 7 

81S9-COO5 0 

A3 04145-'·66:'; 33 4 

A3CI 111611,-0301 4 
A::5C2 11160-4032 4 
1·\3C:l (J"lioO-6561 7 
A3C4 0160·-6561 7 
Alr~3 n tl) a -- a 1 ;_~'1 ., 

~ \C6 () J bU- 0127 2 
A3C7 () 1 (,0 - 0 I ;~7 ;? 

f\~'')C8 11160 41332 4 
{.1~~,C9 (I !f) 0 -OL~7 -, 
A.;C1 0 0160--'22.04 0 

AJr: 11 n 1 (,0--4822 2 
A:';';Cl ~) () 160--6561 7 
A3Cll 01/.0" 6361 7 
A -'.C14 () l60-6561 7 
A,.IiC1 ~.'I 01(,(J··6561 7 

A:',CI6 0'1.60"'6561 'I 
1111CI7 0160-6561 7 

A:IC 18 0160-.. ·6S61 7 
A3C19 0160-2306 3 

()160-2306 3 
(l160 f) 561 "7 

A~~C?;,~ 01(-,() -G561 7 
('I3C23 II )801746 5 
(1 ~(,?4 (J I UO"-1746 .. , 
(I ,")C('.~-I () 1 60- 0 127 2 

(Hi 

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

Oty Description Mfr 
Code 

IC FF TTL L S O-TYPE POS-EOGe-TRIG COM 01295 
5 IC DC DR TTL LS 3-TO-8-LlNE 3 - I NP 01295 

IC DCDR TTL LS 3-TO-8-LINE 3-INP 
2 IC SCHMITT-TRIG TTL LS NAND QUAD 2-INP 01295 

Ie FF TTL LS D-TYPE POS-EDGE-TRIG 01295 
3 I C CNTR TTL LS DECO DUAL 4-BIT 01295 
3 IC CNTR TTL LS DE CD DUAL 4-BIT 01295 

Ie I N V TTL LS HEX I - T N P 01295 
Ie GATE TTL LS NA~O o UA 0 2 - I N P 01295 

Ie GATE TTL LS OR WUAD 2 I\P 01295 
IC MUXR/DATA SEL TTL LS 2-TO-l-LINE QUAD 01295 
Ie GATE TTL LS OR QUAD 2 IN P 01295 
IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 
IC DRVR TTL LS LINE DRVR OCTL 01295 

I IC-HPU; CLK FHE(J= 2r-mz 04713 
Ie CNTR TTL LS BIN DU AL 4 - BIT 07263 

4 Ie BFR TTL LS NON-IIIV HEX 1 - IN P 01295 
I C GATE TTL LS 11AN D QUAD 2-INP 01295 
Ie CNTR TTL LS BIN DUAL 4 -B IT 07263 

3 I C GATE TTL LS AND QUAD 2 - I NP 01295 
5 IC DeDR TTL LS 3-TO-B-LINE 3-INP 01295 
1 IC-ASYNCH. COMMN IlJTERFACE ADAPTER 04713 
5 I C DC DR TTL LS 3-TO-B-LiNE 3-INP 01295 

Ie GATE TTL LS NO R ~UAD 2-INP 01295 

Ie GATE TTL LS NMD QUAD 2-INP 81295 
3 IC GATE TTL LS AN 0 QUAD 2-INP 81295 

Ie INV TTL LS HEX 1 - IN P 01295 
IC GATE TTL LS NAND QUAD 2-INP 01295 
IC DRVR TTL LS LINE DRVR oeTL 01295 

IC 111 V TTL LS HEX 1 - IN P 01295 
IC BFR TTL LS NON-INV HEX 1 - IN P 01295 

3 IC CATE TTL LS AND QUAD 2-INP 01295 
Ie B FR TTL LS NON-INV HEX 1 - IN P 01295 
Ie B FR TTL LS NON-INV HEX 1 - I N P 01295 

Ie MIse TTL L5 81295 
Ie DRVR TTL LS LIN E DRVR OCTL 01295 

5 Ie DC DR III LS 3-TO-8-L:NE 3-INP 01295 

2 SHUN I-DIP B-POSITION 28480 
JUMPER-REM 28480 
JUMPER-REM 28480 
CHYSTAL B MHZ 28480 

RESISTOR-ZERO ',)I[;-'lS 22 f,VJG LEAD DIA 28480 

1 SMU corn.~CIL lIND A-D CONVERTE); BOARD ASS'Y 2D4U 0 

1 CAPAC I fORE XD ,Ol?UF +--10% ?OOVVC PDLYE ;'114811 
CAPAC [HJR-f XD .11 J UE +"-l(JZ lOOVDC CFR ?Fl4DO 
CAPACTHIR·FXD .1UF +-··20'6 ~jOVDC eEl< ?84El[j 
CAPAcnOR-FXD .IUF +- 201, '::iOVDC C[R ?H4ElO 

17 CAPACI rUR-·EXIl IlW +- _;,, 0 i.:. ?5VDC CFR :'f)4811 

CAPACITOR-FXD 1 t I ~ + ;:)fl'% 2~jVDC CFR ?O480 
CAPAC I TnR-'-FXD 1 UF + -20% ~~5VDC r.rR ?8480 
CAPACITOR-FXD · 01 UF +--10% 10llVDC Clll ~Jn480 

1·.APAClTOR-FXD 1 Ul + -;~O% ~~_:iVDC erR ;:1:8480 
CAPACITOR··FXD 100i·J F +-5% 31lllVDC MICA ?fl480 

.J CAPAcnORFXD IOOOPF +- 100V[)C CER ;:_)0480 

CAPAC ITOR-FXD · lUE +. 50VDC CER ?H 4f.l 0 
CAPACITIlR+XD .11n- , 20 % ~-iOVDC CER ;:_)0480 

CAPAClTOR-FXD .1UF +- 20% 50VDC CFR ?_fl4nO 
CAPACT 1IlllFXD · 1Ilf + 20% ~}OVDC CER ;:,)13481) 

CAPAC lTOR-FX D · '11.11' +- 20'1 50VDC CF.R ?n480 
CAPACITDR-- FXD .IUF +---- 20 'I) ~C:' OVl>C CER ;:)8480 

CAPAC)fIlR-FXD .11.11' +····20 '*, 5ilVDC CER ?H4HO 
CAPACITOR-FXD 27PF +-5~ 300 V[)(' MICA 2l14DO 
CAPACITOR-FXD :~ 7 PF +-'-, 300 VDC MICA :>8480 
CAPAC lTOR -FXD .1lIF +-- L (J t; 50vnc CER ?1_1480 
CAPACITOR· FXD · 'II Jr +-- 2G% ~}OVDC U:.R ;:~H480 

7 CAPACITOR-FXD 1:-'IUI"+-10% 20VDC TA <:i6;~n9 

CAPACITOR-FXD l<jllF • - 1 0% 20vnc fA ~:i628ty 

CAPAClTOR-FXD 1! )F +--2 ()% 2~~;VDC erR 20480 

See introduction to this sedion for ordpring lIlformation 
*Indicates factory Sldpded value 

Model 41458 

Mfr Part Number 

SN74LS273N 
SN74LS138N 

SN74LS132N 

SN74LS74AN 
SN74LS390~1 
SN74LS390N 
SN74LS04N 
SN74LSOON 

SN74LS32N 
S 117 4 LSI 57 N 
SN74LS32N 
SN74LS74AN 
SN74LS244N 

IvlC68Bocr 

74LS393PC 
SN74LS367AN 
SN74LSOON 
74LS393PC 

SN74LS08N 
SN74S138N 
MC68B50P 
SN74LS138~1 
SN74LSOZ~1 

SN74LSOO~: 
SN74LS08N 
SN74LS04N 
SN74LSOON 
SN74LS244N 

SN74LS04N 
SN74LS367AN 
SN74LS08N 
SN74LS367AN 
SN74LS367AN 

SN74LS245N 
SN74LS244N 
SN74LSI38N 

1251-4787 
1258-0141 
12"8-0141 
041 ()-l 

8159-00CS 

0414''',-66533 

0160··0301 
0"1. 60-04032 
011-)0-6561 
111611-6561 
UlI.0-01?7 

016il-Ol~~'! 

()160-0-1?'! 
() 1 ('(1-483~~ 
o lid) - () 127 
0160,-2204 

01f->O-4~i;');_' 

OUdl--(: I 
01()O-6,)61 
O"J. f_,O 0561 
0'1 (d)-6561 

0160··6561 
11160-6561 

01(11) .. -6561 
01('0,,-2306 
Q16()-" 
0"1 f.,f) b 1 
n '1 /, () - 6 1 
1 ~:j 11Ti 156X?I)? II fl? 
1 <.'i I) D I ::-ibX902() p~~ 
() t I-.O---() 1 27 
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Model4145B SECTION VI 

Reference 
Designation 

A3C26 
A:::tiC27 
A:~C2D 

{'dC29 
A3C30 

A3C31 
A3C~\2 

AICB 
AIC34 
I-Y,>C3::-, 

A"ll!. 
A::5C3'J 
A3C31l 
A3C3'1 
(L'~r:4() 

tdC41 
A ~C42 
AIC4\ 
I\\C44 
A::'>C4~,:j 

A31:46 
A3C47 
A,\C4fl 
A:\C49 
1\:1 [~.; n 

~~~C51 

A3C~5? 

A-~C53 

A,~V:;4 

A3CS5 

A3C56 
A3C57 

(:dC;Pl 
~-::<;CP;' 

A '~CP ~ 

A\CRI 
(.-) -~(:k ;:,) 

A\CR3 
(:dCR4 
{Y?CR":! 

('dDSt 
t'dD!3,~ 

A3DS3 
rnnS4 

A'~ J I 
{,dJ2 

A:.I.16 
AIJ? 
A"~J!3 

A.\.19 
{dJ 1 () 

A',"l;Jl1 
A:~J.\ ;.:! 
A ')J 13 
(1,',.1 1 4 
(cl :") J 1 ~5 

A.lJ1G 

A 
{i3t. ;:: 
A',l3 
A:l[ 4 
A-,1L5 

A3L6 

{1,ilQl 
A.·I,,;> 
A.IQ3 
('13(~4 

n~':)Q5 

HP Part 
Number 

01()O-6.561 
() 160 1)561 
() -\ {,(J- 6561 
[) I 60 5432 
01hO-47?1 

11160· 6561 
11160-6561 
() 1 60 .. ··6361 

J fJU,O-6561 
0160-6561 

rllbO-6561 
[)'[60 6561 
OIHO l746 
:~ '180 "1,/46 
DIDO ,o~;')n 

0160-5';Y3 
0160-5';93 
0160-0493 
0160-5493 
0160-5493 

016C<J493 
01 (J1-5493 
0100-)493 
11160-')493 
0160-5493 

0160-5493 
ll310 ~()5B5 
lHl0 O'_~iq5 

(J 160 4[,;";,' 
IIlaO .. 01'1'7 

ul00 ()228 
" I. 110 -] II 83 

lil(}O 0494 
l'''91~1 0444 
1'1'''0-0444 

1 'I 02-· () () 64 
'1902~-O(jh4 

1901"'0C;lIJ 
19111-·05111 
J?Ol--U040 

1 '1111- II II 4[) 

1 '/'/0--- 0 4U6 
19'!()---0406 
1 '}90-'0486 
19'/0 04D6 

t ;:,) 0 0 0 ~ i '11 
'1 ~):c;l ,. 4U~-_l~' 

1?1J II [1567 
J ;'~Jl 4U22 

1- 4U2;.~ 

I;':d 4H?2 
L.:!.nO--()6~4 

1;)UO-"0607 
"j ,?l) O--()607 
"[ ;:l51~' 4l!;:~;_~ 
1 ;-l~) 1 ~48;:;;' 
1;_~51-'-44\l4 

1;:~l)O-0541 

9140-1)114 
'1141111] 14 
'1140-0114 
?140"-1I 114 
,'140 .. 0[14 

'J"I () 0-- )1J9 

I 1"!3 O?81 
.lW:14 0477 
1 1353 '04~jtl 
l[)~-.'!J '()45 cJ 
1 H ~:;3-' 0 45', 

C 
D 

? 
7 

7 
7 
7 
./ 

? 

7 
'7 

-; 
-i 
'1 
7 

l 

7 
I 
"l 

b 
b 

3 

8 
II 

/' 
i, 
7 

(, 

6 

4 
4 

4 

Qty 

,j 

4 

1? 

4 
4 

1'>' 

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

Description 

CAPACJTOR--FXD ,11)t .• -2t..: ~',()V1)C eER 

CAPACIfOR·FXD ,lUI • ·20, 511VDC C[R 
CAPAClTlJR TXD IIIF ... 20% ~';OVIlC crR 
CAPACITOR·FXD a,UIUF 
CAFlAI~'rT'lR ·FXD l!)pr t·~% 100vnc eFR !)t-~O 

CAPACITOR-FXD ,1ue • 201 
rAPAr.[T(lR FXD ,11.JF i 20~ 

CAPM.;nOR ·FXO 1111". ·20) 
CAPAClTnl~ ·Fxn ,'111[- t· 20 
CAPAClfOR-FXD ,1111 .-·20. 

5flVDC CFR 
:,(lVl)C CER 

"lI'JDC "FR 
C;OV1)C erR 
50VDC CLR 

CAPAl:lllm FXD ,1 [IF t 20' ~",lIVDC [FR 
CAPACIfOR-FXl) ,W[ ... ·2U' 51lVDC UR 
CM)AClrOR Fxn '1:"JiWt- 10% ;'ovnc T(! 
CAPACI Tnr~'--FXD 1 "-iIIF "-1 O/. ~lOVDC '1 A 
C{iPnC [frlR FXD ?;'II~ + 1 fl/.. 1 ~",vnc 1 A 

CAPACITOR-,~D .IUF 
CAPACITO~-fXO .IUF 
CAPilCITOR-FXD .IUF 
Ci1Pi1CITOR-fXD .IUF 

ITOR-rXD .1 UF 

CAPACITOR-FX') . I ur 
CAPACITOR-FX!) . I Ur 
CAPACITOR-FX" .IU r 

CAPACITOR-FX0 ,lUI 
ITOR-FXD .IUF 

CAPACITOR-FXD .IUF 
CAPACITOR· FXD 4'10PF X 8 
I:APAClTnR -f Xl) 4/0PI X 8 
r;APA(':rll)R f-XD 1000F'F +--"~i% ,IOOVDC CEI~ 

CAPACr-frW FXD 2,?I..H t 10% ?()VDC fA 

CAPAC I: rnR FXD ,);-)Ill .--"101. J ~)V()C TA 
CAP ACT rcW-·FXD 3 ~UI 2~:;VI)I" AI 

DP10 r~)(JL.ATl.ll~ II,n PDTO/X~:;-Ij< U--~-::;->OMA MAX 
OrTO-ISOLA'rOR lFD PDIn/X'~'rR IF=~l~~MA MAX 
OPHJ 1~;01 (~H)I\ I I,j) rlj)II)/X!:l'll~ [F':=;.?:"JMA MAX 

DIODl -lNR "/,sv ::i'X, DU<~~:i prj ,4W TC:=::+,O~~-,7. 
DT!)()!" !NR '7,~'JV ~-"% DD-:35 Flj)::.,4W rc::::-. ,o~):.::: 

JllOD[ SM SIC; SCHOTTKY 
D'll)!)1 ~;M ~';lG nCHOT1KY 
DIODI' "SWITCHlrH; ,~(]V :iOMA ?N!"; D(]-:3~'! 

LEI) tAMP U.lM-lN1""1MCD JI··?DMA--··MAX I1Vl-'·c::5V 
L,rD I,AMP LlJM IN-r':;,lMCD rr "';~OMA"'MAX: };\')I~--::~,V 

LTD -l AMP LIlM "INI::::1MCD It ?OHA-MAX wn'-.:::-;v 
LED··LAMP l..lJM TNf=lMCD If<JIJMA-·,MAX l-.tUn;;;:~'_:Jl.j 

~;()CI<f- T---li~ ~l4 'CDNT DH' DIP----Sl DR 

<:;I)CI(I 1·1(" 28-CUN'T DJP D"I"I:) Dr< 

SUC;IO:. -I:C 28 U1NT D(P DTP SI,.l}R 
CONNECTOR 3--prN M PUST lYPE 
CIJNNFClrlR 3--PIN M f'QS'f TYPE 
CONNECTOR 3"PIN M POST TYPE 
r;i")r:lo"T--TC 40 CDNT DiP Djp ':;1 nr\ 

SOCKFT'-'I~ 16-C!JNI DIP DLI-l·-SI.DR 
~;OI:KE:l'-lC 1t)--(~(lN-T nIP DIP- ~~L_I)R 

CONN!' CHW j PIN M PI)~:;T TYPE 
CflNNII':HJI-< :'~ PIN M Pu~;l TYPt:: 
C(JNNL'T'I()[~ 4 PTN M PO~,l TYPI 

INDULrrw RI -CH MI]) tOlj11 1'-)~:, ,166Dx,·:~n;~II.G 

INDtJCHIR Ri·[I[ H[ 0 IO[IH 1 Ill. ,16bOX,385LG 
lNDIJ\:l()l< RF-CH-MI...D lOUH 10".%. ,1hbDX.:?iG':jl,.G 
INDIJI,'JfJR I~F-C:H'·Ml..D l()IIH 1()% ,'l1->6DX, '.i)W';LG 
r. NDUC I r.lf~ R f- CH·-MI. D 1 () LJH 11.1 'l" 1 (dlDX , 30:' __ d._G 

TRAN~:I1STnR tl~~p ~'N;)9()'i'A S.I TD -18 PD':::4!)f1MW 
l'RAN~-rSTI1R NPN ?N2~?2A !31 18 PI)=5()OMW 
rRAN~';lSTf)R PNP 51 PD=f,25MW Fl~200Ht~/ 
lRAN~:lJ~nnR PNP :-;[ Pl)::::6~)~'iMI'" F-r::::?flOMIII 

TI~AW:;:r.~_)T(iI~ PNP ~:; r PD=6?~,MW FT"~Z~O()MI-tl 

Mfr 
Code 

;:~D480 

ZJ.04UO 
?0480 
2B4UO 
;'l0480 

?H4HO 
;'114[J0 
;?H4HO 
;-.~n4RO 

;:)B4HO 

;':,J4811 

?U4UO 
~.:;62nrl 

~j6;.:~H9 

~-';(,~W) 

;:}H4nfJ 
~)H4no 

;-:U4flfi 
'!/,;)O'l 

:':i 62F.l 't 
?H480 

;:)H48() 

;?fl4HO 
?8480 

~~H48lJ 

;_lB4110 

;'134110 
;_l.D4D 0 
?n400 

204f:lO 
:"B48 II 
~:)n480 

?0480 

;.JH4HO 
;)H400 

?~14B() 

?B4flO 
~ln480 

;?f3480 
~')U480 

;-~B4D 0 

;>U4IJO 
?0480 
;-)\'l480 
;:)U4f)\l 

;'H4530 

?fl480 

;-l ~ 141i () 

;lH480 
2H41]0 
;l!l4UD 
?U400 

04'/13 
04713 
?U4BO 
:.'1l4fJO 
;:>n400 

Set' Introduction to this sl'ction for ordt'ring illfurrnation 
*Indicates fat:tory se\t'('lc'd ,ulue 

Mfr Part Number 

011->0-6')61 
016(),· .. 6S61 
01/'0-6561 
01b()~543? 

() 1Il 0-4791 

0-) {,O -·6561 
1111,0-6561 
01/,0-6561 
()16(J-6'J61 
01tlO--656J 

II 11, 0- fi 5 61 
0'/61) 6:)61 
l~jOD'I ~)6X90;·'>OH2 

1 ~i () n 1. 56 X_ 9 ();l 0 DZJ 
1~OD?;·.~6X901 ~',O;? 

1111 [)-05U~.' 
18"1. 0····0'5135 
() 1 h 0-4B;:'~:? 
150D225X(?O;,lOA;." 

1 ~j OD?; ){)X 90 1 ~')J:{2 
rnuo ·10H~ 

~", 0~S;_~-4J7 0 
(lN1~H, 

,SNJ;'~6 

1'102-0064 
"1!I02-00b4 
191J 1·-051B 
1'10 1-0~,'j18 
1 'II) 1-'0 040 

1 '10 1-0 040 

SOU? 4604 
::'jOO;?-4(:,Fl4 
50D?--46B4 
50n;;':-4bU4 

1 ;:l{) 0--0541 
1 ;_:l:'.'-j 1--4B;~2 

!~~OO- ~1567 
1 (l~_~il--4R,12 
12:::il-4ni);.~ 

1 ;.:?~;1-48?;.~ 
"1 ~)r-I 0- Oh::j4 

1:?O(] 'Ob07 
! ?O 0- or, ()'j 

1 ?~'i1, -48;~;.::': 
1 ;~'~I t -4n;:.~? 
1 ;)~:i1 ~4484 

9140,-0114 
'/140-0'114 
9'1400114 
9'-l40-0"114 
9'[ 400114 

9100-3139 

2N:.:H)07A 
2N2~~;.:?;_:~A 

lf~C,,~--0459 

1 B:;:~- 04:=.'i9 
Hl~:,~3 0459 
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SECTION VI 

Reference HP Part c 
Designation Number D 

A3Rl ;,~1 0 0-33~.:;4 9 
A~5R2 0(,98·-3156 2 
A;IR3 0698-3159 5 
A;IR4 0757-0442 9 
A3R5 0698-8824 

A;IRb 0699-0752 0 
A3R7 0757-0278 9 
A3R8 0757-0401 0 
A3R9 0698-0085 0 
A;IRIO 0757-0442 1 

A3Rll 0698-0083 8 
A:IRI2 0757-0346 2 
A:\RI3 0698-3455 4 
A;IRI4 0757-0442 9 
A~-5R 15 0757-0419 0 

A~iI)R16 0757-0419 0 
A:'R 17 0757-0419 0 
A;IRHI 0757-0419 0 
A3R19 0757-0317 7 
A3R20 0699-0597 1 

A:'R21 0757-0280 3 
A;IR2;> 0757-0442 9 
A;IR23 0757-0442 9 
A;3R24 0757-0442 9 
A3R25 0699-0918 0 

A:lR26 0699-0919 1 
A3R27 0757-0442 9 
A3R28 0757-0442 9 
A3R29 0757-0442 9 
A;IR30 2100-3210 5 

A3R31 0757-0442 9 
A3R32 0757-0442 9 
A3R33 0757-0346 2 
A:lR34 0757-0442 9 
A3R35 0698-3444 1 

A3R:17 0698-3444 1 

A:IR38 0698-3160 8 
A3R39 0698-3430 5 
A:IR40 ()757-0442 9 

A3R41 0757-0465 6 
A:IR4,~ 0757-0401 0 
A3R43 0698-3153 9 
A:IR44 0698-3439 4 
A3R45 0698-3459 8 

A:IR46 0757-0200 7 
A3R47 1810-0269 3 
A;IR48 0757-0280 3 
A3R49 0757-0280 3 
A;3R~O 0757-0280 3 

A3R51 0757-0280 3 
A3R52 0757-0280 3 
A3R53 0757-0280 3 
A3R54 0757-0280 3 
A:)RS5 0757-0280 3 

A:IR~6 0757-0280 3 
A3R~7 0757-0280 3 
A;IR58 0757-0280 3 
A3R59 0757-0280 3 
A;-IR60 0757-0280 3 

A3R61 0698-3444 1 
A;W6,' 0757-0442 9 
A3R63 0757-0442 9 
A:IR64 0757-1094 9 
A.lR65 0698-3459 8 

A;IRb6 0757-0200 7 
A3R67 0698-3439 4 
A:IR68 0757-0442 9 

A3S1 3101-1973 7 
A:5TI 9100-,4212 7 

A3IJI 1826-0013 8 
A:IU2 1826-1846 7 
A3U:! IB20-273B 6 
A:IU4 11320-1794 2 
A3U5 1820-1112 8 

6-8 

Table 6-3_ Replaceable Parts (Con t 'd) . 

Qty Description Mfr 
Code 

,> RESISTI1R-l-RMR 50K 10, e SIDE--ADJ I -IRN ;'0480 
1 RESISTOR 14_7K 17- , 1 ;.~:,"jW F TI.:=O+-IOO ,~4~;46 

I R[~H!3TnR ;~6, 1 K 1Z ,12"SW F TI:=O+-IOO 24~~j46 

RESISTOR 10K 1% .125W F TC=0+-100 24546 
RESISTOR 5b<'K 1% .125 W F TC=0+-100 28480 

1 RESISTOR :_.78K .1% TF TC=O+-25 24546 
3 RESISTOR 1.78K 1 % .12511 F TC=0+-100 24546 

RESISTOR 100 1% .125W F TC=0+-100 24546 
RESISTOR 2.61K 1% .125W F TC=0+-100 24546 
RESISTOR 10K 5% .25W FC TC=-400/+700 01121 

1 RESISTOR 1 .96 K 1 % .125 W F TC=0+-100 24546 
RESISTOR 10 1% .125W F TC=0+-100 24546 
RESISTOR 261K 1 % .125W F TC=0+-100 24546 
RESISTOR 10K 1% .125W F TC=0+-100 24546 
RESISTOR 681 1% .125 W F TC=0+-100 24546 

RESISTOR 681 1 % .125W F TC=0+-100 24546 
RESISTOR 681 1 % .125W F TC=0+-100 24546 
RESISTOR 681 1 % .125W F TC=0+-100 24546 

1 RESISTOR 1 .33K 1% .125W F TC=0+-100 24546 
2 RESISTOR 2.26K .1% .125W F TC=0+-25 28480 

RESISTOR 1 K 1% .125W F TC=0+-100 24546 
RESISTOR 10K 1% .125W F TC=0+-100 24546 
RESISTOR 10K 1 % .125W F-TC=0+-100 24546 
RESISTOR 10K 1% .125W F-TC=0+-100 24546 

2 RESISTOR-22.65K OHM o . 1 % 28480 

1 RESISTOR-4.096K OH M 0.1% 28480 
RESISTOR 10K 1% .125W F-T =0+-100 24546 
REISITOR 10K 1% .125W F-T =0+-100 24546 
RESISTOR 10K 1 % .125W F-T =0+-100 24546 
RESISTOR-TRMR 10K 10% TKF TOP-ADJ l-TR~~ 

RESISTOR 10K 1 % .125W F TC=0+-100 24546 
RESISTOR 10K 1% .125W F TC=0+-100 24546 
RESISTOR 10 1 % .125W F TC=0+-100 24546 
RESISTOR 10K 1% .125W F TC=0+-100 24546 
RESISTOR 316 1 % .125W F TC=0+-100 24546 

RESISTOR 316 1 % .125W F TC=0+-100 24546 
RESISTOR 31 .6K 1 % .125W F TC=0+-100 24546 
RESISTOR 21.5 1% .125 W F TC=O+-,OO 03888 
RESISTOR 10K 1% .125W F TC=0+-100 24546 -
RESISTOR lOOK 1 % .125W F TC=0+-100 24546 
RESOSTPR 100 1 % .125W F TC=0+-100 24546 
RESISTOR 3,83K 1 % .125W F TC=0+-100 24546 
RESISTOR 178 1% .125W F TC=0+-100 24546 
RESISTOR 383K 1% .125W F TC=0+-10D 28480 

RESISTOR 5.62 K 1% .125W F TC=0+-100 24546 
NETWOR-RES 9-SIP10.0K OHM X 8 28480 
RESISTOR 1 K 1% .125W F TC=0+-100 24546 
RESISTOR 1 K 1 % .125W F TC=0+-100 24546 
RESISTOR 1 K 1% .125W F TC=0+-100 24546 

RESISTOR 1 K 1 % .125W F TC=0+-100 24546 
RESISTOR 1 K 1% .125W F TC=0+-100 24546 
RESISTOR 1 K 1% .125W F TC=0+-100 24546 
RESISTOR 1 K 1% .125W F TC=0+-100 24546 
RESISTOR lK 1% .125W F TC=0+-100 24546 

RESISTOR lK 1 % .125W F TC=0+-100 24546 
RESISTOR 1 K 1 % .125W F TC=0+-100 24546 
RESISTOR 1 K 1 % .125W F TC=0+-100 24546 
RESISTOR 1 K 1% .125W F TC=0+-100 24546 
RESISTOR 1 K 1% .125W F TC=0+-100 24546 

RESISTOR 316 1% .125W F TC=O+-100 24546 
RESISTOR 10K 1 % .125W F TC=U+-l00 24546 
RESISTOR 10K 1% .125W F TC=0+-100 24546 
RESISTOR 1 .4 7K 1 % .1250 F TC=0+-100 24546 

3 RESISTOR 383K 1 % .125W F TC=0+-100 24546 

RESIST()R 5.62K 1% .125W F TC=+-100 24546 
RESISTOR 178 1% .125W F TC= 0+ -1 0 0 24546 
RESISTOR 10K 1 % .125W F TC=0+-100 24546 

SW-DIP 7-1A SL 
1 TRANSFORMER-PULSE 132F1 2841'10 

:3 [C OP AMP UJW···NDIHE TO-'1'? PKG o 666~.:; 
D/A 16-BIT 24-CERDIP BPLR. BE17S 

2 Ie-DEC AM2503PC 27014 
IC BFll TTL LS NON-INV DeTl 27014 
IC rF TTL LS D-TYPE POS-EDGE-TRIG 01295 

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

Mode14145B 

Mfr Part Number 

;.:) 1 () 0--3:·.~54 
C4- I/B-TO-1472~ 
C4-1JB--TO-2612-F 
C4-1/8-TO-l002-F 
U698-8824 

C4-1/8-TO-1781-F 
C4- -TO-l01-F 
C4- -TO-2611-F 
CB1035 

C4-1/8-TO-1961-F 
C4 - -TO-l0RO-F 
C4-1/8-TO-2613-F 
C4-1/8-TO-l002-F 
C4-1 8-TO-681R-F 

C4-1 8-TO-681R-F 
C4-1 8-TO-681R-F 
C4-1 8-TO-681R-F 
C4-1/8-TO-1331-F 
0699-0597 

C4-1 8-TO-C001-F 
C4-1/8-TO-l002-F 
C4-1/8-TO-l002-F 
C4-1/8-TO-l002-F 
0699-0918 

0699-0919 
C4-1/8-TO-l002-F 
C4-1/8-TO-l002-F 
C4-1/8-TO-l002-F 

C4-1/8-TO-l002-F 
C4-1/8-TO-l002-F 
C4-1/8-T010RO-F 
C4-1/8-TO-l002-F 
C4 - 1 /8 - TO -1 002 - F 

C4-1/8-TO-316R-F 
C4-1/8-TO-3162-F 
RME55-1/8-TO-21R5-F 
C4-1/8-TO-l002-F 

C4-1/8-TO-l003-F 
C4-1/8-TO-l0l-F 
C4-1/8-TO-3831-F 
C4-1/8-TO-178R-F 
0698-3459 

C4-1/8-TO-5621-F 
1810-0269 
C4-1/8-TO-l001-F 
C4-1/8-TO-l001-F 
C4-1/8-TO-l001-F 

C4-1/8-TO-l001-F 
C4-1/8-TO-l00l-F 
C4-1/8-TO-1D01-F 
C4-1/8-TO-l00l-F 
C4-1/8-TO-l00l-F 

C4-1/8-TO-l00l-F 
C4-1/8-TO-l001-F 
C4-1/8-TO-l001-F 
C4-1/8-TO-l001-F 
C4-1/8-TO-l00l-F 

C4-1/8-T()-316R-F 
C4-1/8-TO-l002-F 
C4-1/8-TO-l002-F 
C4-1/8-TO-1471-F 

C4-1/8-TO-5621-F 
C4-1/8-TO-178R-F 
C4-1/8-TP+l002-F 

9100···4212 

SSS741 C,T 
DAC71-CSB-IS (SELECTED) 
DM,'SO:ICN 
DMHILS95N 
SN'74LS74AN 
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Model 41458 

Reference 
Designation 

A3LJ6 
A:IU7 
A3U8 
A:IU9 

A3U12 
A lULl 
A,l1J14 

A::llJI6 
A:IUI7 
A:\U!fJ 
A3UI9 
A3l.J20 

A::<;U21 
AJU22 
A3U23 
A3U24 

A3U26 
A3U27 
A31J28 
A~'~U29 

A3U30 

A:11J31 
A3tL~2 

A3l133 
A3U34 
A3U35 

A3U36 
A:IU37 
A3U31l 
A:3U39 
A3l140 

A:lU41 
A3U42 
A::IU43 
A3l144 

A3Wl 
A3W2 
A:lW3 
A3W4 
A3W5 

A3W6 
A3W7 
A:IWIl 
A3W9 

A4 

A4Cl 
A4C2 
A4C3 
A4C4 
A4C5 

A4C6 
A4C7 
A4C8 
A4C9 
A4Cl0 

A4Cll 
A4C12 
A4C13 
A4CI4 
A4C15 

A4C16 
A4C17 
A4CHI 
MC19 
A4C20 

A4C21 
A4C2(.~ 

A4C23 
A4C24 
A4C?5 

HP Part c 
Number D 

1820-1858 9 
HI20-1~'.16 3 
1820-1197 4 
04145-85058 4 

18;'6,,0013 Il 
1 U26-'0497 2 
lB~:~6-0550 B 

"1 !l;-~()*-273D 

1 U20-1794 
1fI~'O-1991 
H120-1430 
1820-1202 

ln20-'~~()~~4 
lfi;-)()-'~~O'f9 

1 U20'1416 
1818-3193 

llj;:.~6-05()3 

1026-,,0319 
1820-14311 
1U20--1460 
1820-1428 

tB2U···1Fl58 
lB~lO-121 b 
1020····2075 
1 B;:~ O-'14?5 
1 n20--20(.~4 

I> 

1 
3 
7 

3 

1 
7 
3 

9 

9 
3 
4 
6 
3 

lFi?O-1794 2 
lfl26"' 0602 1 
1820,,1112 8 
1 {'120-1430 3 
18;~O-'1794 2 

HIZO'I,'16 3 
1320-1216 3 
1 [120--1645 
1 n;~O-~~470 :5 

1 ;~58-0 '141 B 
12f.jB-0141 B 
1;'!58"0141 B 
1258-0141 8 
1 ?_51-47B'7 

12~;8-0141 fJ 
1 ;'!58-'0141 B 
125B-0141 B 
1258-0141 B 

1J4'10-1378 8 
8159-0005 

04145-66~'j04 ::0, 

01~:~1·-01 05 
0"121-0105 
o 1 ;:'~1··-0 1 ()5 
0IZI"0'l05 
0121-0105 

01.21--·0105 
0121-0105 
0121-0105 
01~~1-01 05 
0121-0105 

011,0-6561 
0160- 6561 
0160-6561 
0160,6561 
1111>0- 6561 

0160- 6561 
011>0-'6561 
0160-· 6561 
0160- 6561 
0160- 6561 

11160- 6561 
11160- 6561 
011>0-2204 
0"160-2204 
0160-2204 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
o 
o 
o 

Qty 

111 

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

Description 

Ie FF TTL LSD ·.'TYPF: DCll 
IC DCDA TTL LS 3-TO"8-LINE 3-INP 
Ie GATE TTL LS NAND QUAD 2-INP 
Ie NMOS 131072 (128K) EPROM 200-NS 3-S 

Ie or AMP I.DW-NOISE TO-99 PKG 
Ie COMPARATOR PRCN TD-99 PKG 
Ie CONU O'B-D/A 16-D1P~P PKG 

r C- DLG AM2~.'.i031; r; 
IC 8lR TTL LS NUN,INV OCTI 
Ie I:NTR TTL LS DECO DUAL 4 BIT 
IC CNTR TTl LS BIN SYNCHRO POS-EDGE-TRIG 
IC GAlE ITL lS NAND TPL 3~INP 

IC DRVR TTL LS LINE DRVR D~TL 

Ie Mll:PR[IC NMll!3 8-BIT 
Ie SCHMITT-TRIG T-rL LS INV HE:X 1-INP 
65536 (64K)STAT RAM 

IC SMPL/HOLD TO-99 PKG 
IC OP AMP LOW-BIAS"H"IMPD TO"99 PKG 
Ie r,NTI~ TTL LS BTN Sl'NCHfHI POS· ·EDGE ·TIHG 
Ie MI:,C TTL QUAD 
IC MUXR/DATA'c>LL I'lL lS ;''10-1 ·LINE IlUAD 

Ie FE TTL I.S D-TrPf Den 
Ie nCDR TTL U. :;-TO ll'l INE 3-INP 
IC MISC TTl, LS 
Ie SC~~MITT-1RIG '·'-L L.S NAND QUAD 2 [NP 
Ie DRVR TTL LS lINt:. DRVR orll 

r C HI" l{ TTL LS NON·_· INV (JeTI 
II: MIIL.TlPL.XR II.-CHAN-ANLG ZH'DTP'-C f'1(1~ 

IC FE III LS D-1YPE POS'EDGE-IRIG 
IC CNTR TTL LS BIN SYN~HRO POS-EDGE-TRIG 
IC BFR TTL LS NON-INV OCTl 

Ie DC DR TTL LS 3-TO-8-LINF 3-INP 
Ie DeDR T1l IS ,1TD'D'1 IHE 3'JNP 
Ie BFR TTL LS BUS QUAD 
IC-DIGITAL MC6U50P 

JUMPER-REM 
JUMPER-REM 
JUMPER-REM 
JlIMPFR- REM 
SHUNT-DIP 8-POST·frON 

JUMP t: R-REM 
JUMPEI~-R[M 
JUMPER-REM 
JUMPER·,REM 

CRYSTAL '3,84 "HZ 
RESISTOR-zeRO OHIIS 22AWG LEAD DIA 

O-A CONVERTER BAORD ASS'Y 

CAPACITUR-V TRMR-CFR 9-3~PF 200V PC-NTG 
CAPACITOR-U TRMR-CER 9-35PF ZOOV PC-NTC 
CAPA~ITOR-U TRMR-C~R ?-35PF 200V PC-NTG 
CAPACITOR-V TRMR-CER 9-3~PF 200V PC"MIG 
CAPACITOR ,V lRMR-CFR 9-~~pr 2110V PC-MTG 

CAPACITOR-V TRMR-CER 9-35Pt: ZOOV PC-MTG 
CAPACITOR-V IRMR-CFR 9-3~PF eoou PC-MTG 
CAPACITOR-V TRMR-CER 9-35PF ZOOV PC-MTG 
CAPACITOR-V TRMR~~FR 9-35PF 200V PC"MTG 
CAPACJTOR-V TRMR-CER 9-35PF 200U PC-MTC 

CAPACITOR-TXD ,IIIF ... 20% SOVOC CE.R 
CAPACITOR-FXD .IUF +-20% SOVDC CER 
CAPACITOR~FXD ,ILJF +-20% SOVOC CER 
CAPACITOR-FXD ,lur +-20% 5DVDC CER 
CAPAClTOR-FXD ,ILJF +'-20% o,OVDC CER 

CAPACITOR-FXD ,IUF +-20% SDVDC CER 
CAPACITOR-FXD ,IUF +-20% 50VDC CER 
CAPACITOR-FXD ,IUF +-20% SOVDC CER 
CAPACITOR-EXD .IUF +-20% 50VDC CER 
CAPAClTOR-FXD .IUF +- 201, SOVDC CER 

CAPAC[TOR"FXD ,IUF +-20% ~OVDC CER 
CAPACITOR-FXD ,IUF +-20% 5DVDC CER 
CAPACITOR-FXD 1110PF +-5% 300VDC MICA 
CAPACITOR-FXD 10DPF +-5% 300VDC MICA 
CAPACITOR'FXD 100PF +-51 300VDC MICA 

Mfr 
Code 

()"1 ~~95 
0·1 ?95 

0666::'i 
;?7(114 
0'726:.3 

;'7014 
270 '14 
01;::95 
0"1 ;:!95 
n 1 :~~95 

01295 
0471:3 
01295 

;.~70 14 
04'713 
o t 295 
01 ?(?5 
o 129~; 

012(?5 
I) 1 ~~9~) 
01295 
n 129~:j 
o 129:=j 

fJ1295 
() 1 ~)(l~j 
27014 

01 ;;:95 
01 ;195 
012']5 
;"1l480 

2841'10 
;'.'0480 
284UO 
,'11480 
28400 

,~fJ48 0 
284UO 
;'!J481l 
Z134U 0 

20480 

28400 

~.:;27h3 

~j?763 

:;2763 
5;:~'763 

5;.:.~763 

~j?763 

~.';?763 

~i~~763 
~_:;2763 

~';.:!'763 

28400 
204[10 
;'U481l 
2U480 
;,!3481l 

213480 
;'B480 
21"480 
28480 
2{'1480 

2fJ480 
2£1480 
28480 
2H480 
;'8480 

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

SECTION VI 

Mfr Part Number 

SN74LS377N 
SN'74LSI38N 
SN74LSOO 
MBM27 128 

SBS741CJ 
LF311H 
IJA0801EPC 

DM2!~03CN 

DM01L.S95N 
SN74LS:I'70N 
SN'74LSI61AN 
SN'74lS10N 

SN74LS244N 
MCb802P 
SN'74lS14N 
HM6264 

LF3'7nH 
Lf~:~56G 

SN'74LSI61 AN 
SN'14265N 
SN74LS15BN 

SN741 S377N 
SN74LSI :'IElN 
SN'74LS245N 
SN74LS132N 
SN'74LS244N 

1)MHll.S95N 
An'J~i06KD 

SN74LS74AN 
SN'741 S161AN 
DMI'!IL S9~;N 

SN74LS138N 
SN'14LSl :18N 
SN'741. S12.6AN 
18:.'0·-2471l 

12!'itl-0141 
'1 ~~:::j8-0 141 
1250,,0141 
1;!58-0141 
1251·-4787 

1~~58-0141 

12~;0'-0141 
12':,8--0141 
1250 .. 0141 

0410-1:178 

04145,-66504 

3043(.'4 9/:i5PF N-650 
304324 9/35PF N650 
:304324 'J/35PF N·650 
31)4324 9/3spr Nb50 
304324 9/35PF N650 

304324 9/35F'F Nb50 
304324 9/35PF N650 
304324 9/35PF N650 
304324 (J/35PF N6!:;O 

304324 9/35PF N650 

01606561 
0160-6561 
0160-6561 
0160·'6561 
Ill&0-6561 

0160-6561 
0160- 6561 
0160-6561 
OH)O-6561 
0160-6561 

0160- 6561 
0160- 6561 
0160-2204 
0160·_·'2204 
0160-2204 

6-9 
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SECTION VI 

Reference 
Designation 

A4C2~) 

A4C27 
A4G'Il 
A4C29 
MC30 

A4C31 
A-lr:,-~~~ 

A4C33 
MC34 
A4C3~:; 

,~4[36 

A4C37 
MC;lfl 
A4C39 
A4C40 

A4C41 
A4C4;~ 

A4C4.' 
A4C44 
A4C45 

Me46 
A4C47 
A4C41l 
A4C49 
A4C~,:,() 

A4e51 
A4C52 
A4C53 
A4Ccj4 
t14C5~J 

A4C:"j6 
A4C5? 
A4C~)B 

A4C59 
A4C6() 

A4C61 
A4C62 
A4C63 
A4C64 
A4C65 

MC66 
A4C6? 
MC68 
A4C69 
MC70 

A4C71 
A4C7,' 
A4cn 
Me74 
A4C7~, 

MC76 
A4C77 
A4C71J 
A4C79 
Mceo 

A4C81 
A4CB2 
A4C83 
A4C84 
A4C8~., 

A 4Lf16 
A4C87 
A4C811 
A4C8? 
A4C(_~() 

A4C91 
A 4C9;~ 
(14C93 

MLRl 
A4CR? 

P,4DSl 
A4DS2 

A4Jl 
A4J2 

6-10 

HP Part 
Number 

0160-'?::~04 

0160-'2:.:04 
o 160'-~?204 
0160--~':?04 

0160--;??04 

() t 60~2?_04 
0160-2204 
0160 ·41132 
()160-6561 
0160-· 6S61 

() 1 (,0-·54;'\3 
11160 .. ·5433 
0160-5433 
0160,-5433 
0160-"54:~3 

() J 60--5433 
0'1()O--5433 
0160··,5433 
()160-~J4:1:~ 

0160-54.13 

ClbO-4830 
0160-4830 
0160-4830 
0160-4B30 
0160-4830 

01(;0-4830 
0160-4830 
0160-4830 
0160-4830 
0160-4830 

01hO-"012'1 
()'I60"4D3~, 

11160-01:'7 
o 160-··4B32 
111(,0-6561 

0)60-,,6561 
0160-6561 
0160- 6S61 
0160"6561 
0160-6561 

() '1 () 0-- 656 1 
0'160- 6561 
0160 .. 6561 
0160· 6561 
1111·0,,6561 

11160-6561 
IJlhO-6S61 
0160-6561 
()160 6561 
0160' 6561 

1111]0 -'lOIn 
0160- 6561 
111100-6561 
II 1 1l0"1 OEl3 
II WO-'1746 

01.00-1746 
0160-4B?? 
01606561 
{'llhO-·6561 
11160··6561 

11160 -40:',? 
0'160-4[132 
()16()--4B3~?' 

11160-41132 
0160- 6561 

() J 80- 0 ;.:,).29 
111 {l 0- 0 1 ;.~") 
11160"6561 

19010040 
1901-()()40 

lY1>0"0486 
1')90""0486 

1200-0541 
1 ?Sl-·4B22 

c 
o 

o 
o 
4 
7 
7 

3 
:1 
3 
.:I 

3 
3 
3 
:I 
3 

Il 
1'1 
13 
8 
H 

8 
D 
EI 
Il 
EI 

2 

4 
'7 

'I 
'7 

7 
7 
7 

7 
/' 
7 
7 
7 

7 
7 
7 
'7 

5 

7 
'I 
7 

4 
4 
4 
4 
7 

7 

7 

6 
I> 

1 
6 

Oty 

111 

111 

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

Description 

CAPA( ]·lOR-··FXD "1 O(JPF +-.. ~:/1. 300vnc Mh'A 
CAPAr:TTOR-FXI) lO(lPF +'-5% 300VDC Ml[;A 
[APA[IIOR .. FXD 10llPF +·51 300VDC MICA 
CAPACITOR-FXO 1110PF +-52 300VDC MICA 
CAPAf:ITnR-Fxn 100PF +-5% 300VDC: MICA 

CAPACITOR-FXD 1110PF +-5% JIIOVDC MICA 
CAPAI:lll)R··FXD 101lPF +-.~% ~OOVDC MI(~A 

CAPACITOR~XD .Olue +~10Z 10()VDC CER 
CAPAClTDRFXD ,lUF ,- 20% ~iIlVDC [LR 
CAPACITOR-FXD ,1ue +-20% 511VDC CFR 

CAPAI:11DR-FXI) Q,II1F 
CAPACITOR-FXD 0,1111 
CAPACITDR FYD 0.11if' 
CAPACITOR-FXD 0, Hlf 
CAPACITORFXD O,lUF 

CAPAr:JTOll--FXD 0,1 UI' 
CAPM:r1I1R .. FXD 1I,11JF 
CAF'ACITOR·-FXD O.lUI 
CAPAC[TOR~FXO O.lUE 
CAPACITOR-FXO O.lUf 

CAPAr ITOR-FX~ 2200PF +
CAPACITOR-FXD 22COPF +-5 

PACITOR- CID 2200Pf +-5% 
CAPACITOR-FlO 2200PF +-5% 
CAPACITOR-IX~ 2200PF +-5' 

CAPACITOR-FXO 2200PF +-5 
CAPACI~OR_cXD 2200PF +-5~ 

CAPACITOR-FXO 2200PI +-5% 
CAPACITOR-FXD 2200PF +-51 
CAP~CITOR-FXD 2200PF +_~0 

IOOVDC 
100VDC 
100'lJC 
lOOVDC 
lOOVOC 

C [R 
CER 
CER 
CER 
erp 

lOOVDC CIR 
lOOVDC ltR 
lOOVDC CER 
lOOV[C CER 
IOOVUC C[R 

CAPACJlnR··"f'xn 11JF ,.,20% ;~)~wnc eFR 

CAPACI10Il-FXD ,OlUI '10" 100vnc CI.R 
CAllAr:IT[)R ·rXD 1UF + 20% 25VDe cr:R 
CAPACITDR .. FXD ,OlUI +-10Z 100VDC CER 
CAPACfTnR···Fxn .11.11=- + ... 20~', ":!OVoC C[P 

CAP(;CUClR--FXD .ll)F +--2cl 
rAPACITDR-FXD ,1UF , 20' 
CAPACITOR .. FXD ,1U, +-20% 
CAPACIHIR-FXD .1llF ,- 20% 
CAPA':IlOIl·-FXD ,1111" +-20 

cdlVDC CER 
::iOVDI: I:ER 
~iOVDC CFR 
::iOVDC eER 
~~()VDC CI ',R 

CAP rd: I 1 nr~· -FXI> . HJF +-, 2 0 ~'d) VDC CF R 
CAPACITOR-FXD ,llW + 20% 50VDC CER 
CAPM:UllR-FXO ,WI' '-20% ::iIlVDC CFR 
CAPACIH)R-FXO .lut +"20~ "nVDC CER 
CAPAr:'[TI1R-'FXI> .1IJI~ i-20% '511vnc CFR 

CAPfiCTTOR···Fxn .11.W +- 20',", ~IUVDC CER 
CAPACTTOR Fxn ,1ur -i 20% !:'iOVDC CER 
CAPACIT(H~ +XD ,lur + .. 20% 5()VDC CER 
CAPACTTfJR· FXO .1LJF "-"20% 5IlVT)C r:ER 
CAPACITOR-FXD lUI' +-20~ snVDC CER 

CAPt.)!; r. TI')I< TXD ?:iVnC' l':>tl 
CAPACITCIR-f'XD ,lUI' +-20% 51lVDC CER 
CAPACITOR~fXD ,1UF .- 20% 511VDC CER 
CAI'ACnOR-FXD 3:lill- 2~.N])C AI 
CAPAI:rTDR FXD 1~I,Jri-'10% ?11VDC TA 

CAPACI lClR-FXD 1:':>1.11+-10% 21lVDC TA 
CAI~ACITrIR V'XD 1000PF +-5% 100vnC r:ER 
CAPACITOA~FXD ,lUI' +-20% 5()VDC eFR 
CAPACnIIR··FXD ,1lIF +,20% :',')VDC ern 
CAPAI':ll()R-FXD 1\.!1~ +-20 511VDI: CER 

CAf'ACnnR FXI! ,011)F '-li)); Illllvnr; cu, 
CAF'ACITOR·-FXD .OlL!r +-10% 100VDC CER 
CAPAC1.TfJR-FXD ,DIIW '-l!IZ 11l0VOC cnl 
CAPACI10R-FXD ,DIUI' +-10Z 100VDC CLR 
(~APt.ICITnR F XI) ,HW t-- .. 20% ~.:jOVDC CER 

CAPACIHlll-FXIl :"'IIF'"+-IIl% ll1VnC TA 
C~IP?'Ir:llr)R"'FXO 11JI::- .····20% ;';'JV1)C CFH 
CAPAcrTDR-Fxn ,1IW' +"-20'" '"'!llVDC Cf R 

D.IOI)F-·SWITC~IING 30V SOMA 2NS DO-35 
DIUDE-SWI1'C~iING 30V 5()MA ~NS DO-35 

I...F.J) 1_ AMP I"LJM·-1Nl==lMCI) ff --,;:IOMA .. ·MAx j,lvIH:::~;JV 

L.ED .. 1. AMP UJM "IN'ic-'tMCD If <)()MA·-MAX BVI~:::;5V 

~3Df:KFT-"lr ?4"CDNT l).lP DIP--!:lI,DR 
CUNNECTOR 3-PIN M PUST TYPE 

Mfr 
Code 

;')0480 
?H480 
:':)H48 0 
204no 
f!.fl480 

2\-)4130 
;>11480 
2~:14HO 

;?:FJ480 
;30480 

;.10480 
2H4U 0 
~?n40 () 
284HO 
;:0480 

284UO 
?fl400 
284110 
(.~n48() 

284110 

;)0480 

211480 
:?n480 
2,0400 
?f\48 Q 

:'>14f~O 

,'11480 
2H480 
?H48(l 
::fl48() 

"1)480 
?04BO 
21:1480 
;?U480 
;'li480 

?11/lBO 
?B4nO 
2f14HO 
2B400 
;~l'l4HO 

"11400 
:'~fl4no 

?U4E10 
20400 
:'ll480 

2~14no 

;:~n480 

2B4HO 
?!34[) 0 
?H4HO 

"1]480 
2H4no 
'.'I] 4E1II 
;:>H480 
~.;I)~Fl9 

5();::fI9 
;:)841]0 
2H4f-lO 
;'048 () 
?fl4E10 

;,'U480 
2H4f:10 
;.:.~n4El 0 
?04nO 
2B480 

,;(,,'119 
,'[j4UII 
;lfl4no 

204BO 
;.:.~n4tl(\ 

;lFl4RO 
;''14110 

;"[1480 
;:B4RO 

Sl'l' introducti(lll to this Sf'('tion for (il'uerillg illf(Jrnu1tlon 
*InciJ('att's factory spl'Ttl,d value 

Model 41458 

Mfr Part Number 

[) i/)O-??04 
01(,0,-2.204 
o 1I:lO-~1;:~04 
0160-,2204 
0160-2~~04 

01 (-,()--2204 
o 160-2;,~04 
01(;,0-.. 4832 
0160-6561 
016116561 

IlJf,O-5433 
016(l· .. ·54~53 
o 160-::'i433 
01605433 
0160-,,433 

() 1 f:-, () ·-54;33 
OlhO-5433 
01605433 
0160-5433 
0161154:3:3 

0160-41110 
016()-4810 
0160-4f110 
0160-4810 
1111,0-41310 

01(.0-4810 
1I160-4UIO 
1I11,0-41l111 
01(.,0-4010 
011> 0-4Bl 0 

(j 1 f, 0--0 1 i.).7 
0160··-48:3:? 
01bO-()"J.~?:7 

01 t) [) ·-4fn;:!. 
f) 'J f:dl- 6561 

0') ()il,-6561 
0160-6561 
0160 -6561 
0160-6561 
OH,()-6561 

O"lfJ(]- 6561 
01611-6561 
0160-6561 
01611 .. 6561 
1111.0- 6561 

111 id) - 6 561 
011>0-6561 
0160 6561 
11160- 6561 
0) (01) -656] 

IJ) II 0-11l8:1 
01606561 
0160~6S61 

IIHIO -lOin 
1 C, IlD1. ~,:,6X90? 0 U? 

1 ~)() P15hX? O;:2011? 
o 160 48~:~2 

01611-6561 
11160-6561 
111 (.1)6561 

(j 1 r) 0-4n3~~ 
o 160 ·Ar-\3;'.~ 
[) 160-40:);.:' 
Illl>O -483:". 
0160- 6561 

1~;(ln336X9(j1 on;:) 
fJ'l 60 .. () 12'1 
Ol/,I) -6561 

1 C701-(J040 
1901-0040 

::,: .. [)n~~-4684 
~,nn;')--46B4 

1200-0~:;41 

1 ;?~.:jl-48;?,;·~ 

I 
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Mode14145B 

Reference 
Designation 

A4L1 
A4L2 
A4L3 
cAL4 

A41~1 
(14Q2 

(.l-'+l~ I 
tl4R2 
PAR3 
(14k4 
A4R5 

A4R6 
MR7 
A4R8 
A 411', 
A'W10 

A-lI"{1 'J. 

('1-11'.'1 ? 
114F< 13 
H.'·~R 14 
f~.(tR j :.'; 

A4R16 
A4R17 
A4R18 
~1.4R 19 
A4R20 

MR;'l 
{'141~2~l_ 

A-4H?3 
A 4R24 

A4R26 
A4R27 
A4R28 
MR2', 
A4R30 

{i41~31 

1~/~R3;;) 

A4R33 
A41n4 
A4R3~"j 

A4R36 
A4R37 
A4R38 
A4R:l9 
A4R40 

A4R41 
A4R42 
A41143 
!~4R4'l 

A4R4~5 

A4R46 
A4R47 
A4R48 
A4R4'? 
A4R50 

A411c't 
A41~5~~ 
(\AP~)3 

(:IAR54 
(~lA F: ~)~_:; 

(~4R5h 

A4R~.'j7 

A4f(.5B 
(.14R:::;9 
A4R60 

A4lJl 
A4U2 
A41.13 
A4U4 
A4\J5 

rAUb 
M U 7 
M U8 
MU9 I MU10 

HP Part 
Number 

'1140-0114 
'1140···0114 
',1 () 0···1 "JIlB 
9100-3139 

1 n~,';3"~0201 
1(:)54""0477 

0757-0442 
0757-0442 
0757-0442 
0757-0442 
0757-0442 

0757-0442 
0757-0442 
0757-0442 
0757-0442 
0757-0442 

o 
0757-0442 
0757-0442 
0698-0084 

0698-0084 
0698-3455 
0757-0180 
0757-0180 
069B-3160 

0698-3160 
0698-3160 
0698-3160 
0698-3160 
0698-3160 

0698-3160 
0698-3160 
0698-3160 
0698-3160 
0699-·0'118 

'In"1 O-()~~b9 
lD10··0;.~69 

0757-0280 
0757-0280 
0757-0280 

0757-0280 
0757-0280 
0757-0280 
0757-0280 
0757-02BO 

0757-0280 
0757-0280 
0698-3438 
0698-343B 
0698-3438 

0698-3438 
0698-3438 
0698-3438 
0698-3438 
0698-3438 

0698-3438 

0(-)99""0'752 
o 7~.:)7"" (JL'7H 

0757-0442 
0757-0442 
0757-0442 
0757-0442 
0757-0346 

1I:l<'0··1374 
1 H20···1 :174 
1 O?O-l :374 
Hl20-·1374 
1 B:~0-B74 

1 U26---0668 
1820-1199 
1820-1199 
1820-0495 
1 U20-·14?9 

C 
D 

4 
4 
(, 

5 

" 
'7 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

? 
9 
9 
9 
9 

9 
4 
2 
;> 

8 

8 
8 
8 
8 
e 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
1 
o 
'7 

4 
4 
4 
4 
4 

9 
1 
1 
8 
o 

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

Qty Description 

INDUCTUR I~F·CH·MLD 10Wl 107. ,166DX, 38~;LG 
INDUCTOR RF·'CHMI..D 10UH lOr. ,166DX, 3n~;I.,G 
CHDKE~WIDE BAND lMAX-6BO OHM' lBO ~lZ 
INDUCTOR 75UH 15% .5DX.875LG 

TRANSISTf,)R PNP ?N2907A 51 rO'-18 PD=400MW 
TRANSISTOR NPN 2N?22?A 8T TO-1S PD=500MW 

RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 10K 1 .125W F TC=0+-100 

RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 10K 1 .125W F TC=0+-100 
RESISTOR 10K 1 .125W F TC=0+-100 
RESISTOR 10K 1 ,125W F TC=0+-100 
RESISTOR 10K 1 ,125W F TC=0+-100 

RE!~ISTOR-'lRMR SOK 10% C r;ID[-ADJ l··TRN 
RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 2,15K 1% .lZ5W F TC=0+-100 

RESISTOR 2.15K 1% .125W F TC=O+-lOO 
RISISTOR 261K 1% .125W F TC=0+-100 
RESISTOR 31.6 1 .125W F TC=0+-100 
RESISTOR 31.6 1% .125W F TC=0+-100 
RESISTOR 31.6K 1% .125W F TC=0+-100 

RESISTOR 31.6K a 
RESISTOR 31.6K 1 
RESISTOR 31.6K U 
RESISTOR 31.6K H 
RESISTOR 31.6K 1 

.125W F TC=0+-100 

.lZ5W F TC=0+-100 

.125W F TC=0+-100 

.125W F TC=0+-100 
,125W F TC=0+-100 

RESISTOR 31 .6K 1% .125W F TC=O+-lOO 
RESISTOR 31.6K 1% .125W F TC=0+-100 
RESISTOR 31 .6K 1% .125W F TC=0+-100 
RESISTOR 31 .6K 1% .125W F TC=0+-100 
RESISTOR-22.65K OHM 0.1% 

NEIW[)f~K···RES 9··BIPI 0, 11K OHM X a 
NErWORK-RES 9-SIP10,OK OHM X 8 
RESISTOR lK 1% .125W F TC=0+-100 
RESISTOR lK 1% .125W F TC=0+-100 
RESISTOR lK 1% .125W F TC=0+-100 

RESISTOR lK 1 .125W F TC=0+-100 
RESISTOR lK 1 .125W F TC=0+-100 
RESISTOR lK 1% .125W F TC=0+-100 
RESISTOR lK 1% ,125W F TC=0+-100 
RESISTOR lK 1% .125W F TC=0+-100 

RESISTOR lK 1% .125W F TC=0+-100 
RESISTOR lK 1% .12SW F TC=0+-100 
RESISTOR 147 1% .125W F TC=0+-100 
R~SISTOR 141 1% .125W F TC=0+-100 
RESISTOR 147 1% .125W F TC=0+-100 

RESISTOR 147 15: 
RESISTOR 147 1 
RESISTOR 147 1 
RESISTOR 147 lj; 
RESISTOR 147 1 

.125W F TC=0+-100 

.125W F TC=0+-100 

.125W F TC=0+-100 

.125W F TC=O+- 100 

.125W F TC=0+-100 

RESISTOR 147 1% .125W I TC=0+-100 
RESISTOR 147 1% .125W I TC=0+-100 
RESlrlTOR 2,2bK ,1% .1~':::-:!1,.,l F TC=(H·-i.~5 

RESIS1'OR t.78K .1% .125W F TC=O+-25 
RI:~;J'i[llR 1, 71lK lr. ,1;'~.W F TC"II+-100 

RESISTOR 10K 1% . 125W F TC=0+-100 
RESISTOR 10K 1% .125W F TC=0+-100 
RtSI~TOM 10K 1% .125W I TC=0+-100 
RESISTOR 10K 1% .125W I TC=0+-100 
RESISTOR 10 1% .125W F TC=0+-100 

IC SWITCH ANLG QUAD 16-D]P-P PKG 
Ie SWITCH ANLG QUAD 16-DIP-P PKG 
IC SWITCH AN!..G qUAD 16··DIp····P PKG 
Ie SWITCH ANLG QUAD 16-DIP-P PKG 
IC SWITCH ANLG QUAD 16-DIP-P PKG 

Ie or AMP LOW-DIAS-H-IMPD TO-99 PKG 
IC INV TTL LS HEX l-INP 
IC INV TTL LS HEX l-INP 
IC DCDR TTL 4-TO-16-LINE 4-INP 
Ie CNTR TTL LS D~CD SYNCHAO 

Mfr 
Code 

:'.!134tlO 
204BO 
O~~tt4 

;~!l480 

047"];1 
04713 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

;'D480 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
28400 

l"D480 
;>1:I4UO 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
,4546 
24546 

24546 
24546 
20480 
?f:l4BO 
;'_~4546 

24546 
24546 
24546 
24546 
24546 

24355 
24355 
2435~; 

243~,5 
~!4355 

04713 
01295 
01295 
01295 
01;,95 

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

SECTION VI 

Mfr Part Number 

')1411-0"114 
9140·0114 
VK;.'.'OO 20/48 
91110-3139 

CT4-1/8-TO-l002-F 
C14-1/8-TO-l002-F 
C14-1 /8-TO-l 002-F 
CT4-1/8-TO-I002-F 
CT4-1/8-TO-l002-F 

CT4-1/B-TO-l002-F 
CT4-1/8-TO-l002-F 
CT4-1/8-TO-l002-F 
CT4-1/8-TO-l002-F 
CT4-1/8-TO-l00Z-F 

;.:.~1 0 0-3354 
CT4-1/8-TO-l002-F 
CT4-1/8-TO-l002-F 
CT4-1/8-TO-l002-F 
C4-1/8-TO-2151-F 

C4-1/8-TO-2151-F 
CT4-1/8-TO-2613-F 

C4-1/B-TO-3162-F 

C4-1/8-TO-3162-F 
C4-1/8-TO-3162-F 
C4-1/8-TO-3162-F 
C4-1/8-TO-31b2-F 
C4-1/8-TO-3162-F 

C4-1/8-TO-3162-F 
C4-1/B-TO-3162-F 
C4-1/8-TO-3162-F 
C4-1/8-TO-3162-F 
069? .. -0918 

1 III 0-0 :."69 
H11 0·-0269 
C4-1/8-TO-l00l-F 
C4-1/S-TO-l00l-F 
C4-1/8-TO-l001-F 

C4-1/8-TO-l00l-F 
C4-1/B-TO-l00l-F 
C4-1/8-TO-l00l-F 
C4-1/B-TO-l00l-F 
C4-1/B-TO-l00l-F 

C4-1/8-TO-l00l-F 
C4-1/8-TO-l00l-F 
C4-1/8-TO-1470-F 
C4-1/8-TO-1470-F 
C4-1/8-TO-1470-F 

C4-1/8-TO-1470-F 
C4-1/8-TO-1470-F 
C4-1/B-TO-1470-F 
C4-1/B-TO-1470-F 
C4-1/B-TO-1470-F 

C4-1/8-TO-1470-F 
C4-1/8-TO-1470-F 
0699-ilc;9'l 
069<"1"-075(,), 
C4~1/8-TO-1781~F 

C4-1/8-TO-l002-F 
C4-1/8-TO-l002-F 
C4-1/8-TO-l002-F 
C4-1/8-TO-l002-F 

AD7~j 1 OD I .TN 
AD'7~, 1 ODI IN 
ADn.)1 ODIJN 
A!)ndODIJN 
ADndODIJN 

LF~":'i~i6AG 
SN74LS04N 
SN74LS04N 
SN74154N 
SN'74LS160AN 
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SECTION VI Model 4145B 

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

Qty Description Designation Number D Code Mfr Part Number I Reference HP Part c Mfr 

-~--+-+--t-----+----+-------l 

A4UII 
A4Ut2 
A4UI3 
A4U14 
A4U15 

A4U16 
MU17 
A4U1B 
A4U19 
A4U20 

A4U21 
A4U22 

A4U24 
A-4U25 

A4U26 
A41.J27 
A4U2EI 
A-4U29 
A4U30 

A4U31 
A4U3;! 
MLJ33 
A4U34 
A4U:15 

A4U36 
Ml137 
A4U38 
A4U39 
A4U40 

A41141 

A4Wl 

AS 

ASC1 
A:';C2 
A5C3 
A5C4 
A5C5 

A~:,Cb 

A5C7 
A~:jC8 

A~~C9 

A~:;Cl 0 

A5Cll 
A~:iC12 
ASC13 
A~';CI4 

A5C15 

A~iCHI 

A5C17 
A~.5C18 

A5C19 
A~jC20 

A5C21 
A5C22 
A5C23 
A~:;C24 

A5C25 

A~'jC26 

A5C27 
A5C28 
A5C29 
A5C30 

A5C31 
A5C32 
A5C33 
A~jC34 

A5C35 

6-12. 

1820-11'"14 
1826-1127 
1826-1127 
1826-1127 
1826-1127 

1826-1127 
18?6-0013 
1826-1846 
1fl? 0 - 0 62B 
lf120-'062B 

lR?O--t 112 
lH20-'lt12 

1 B~~6-0~.:i50 
18?'O-'Ob::?8 

tH20--062.8 
1 n~?O-'-19B9 
1U20-·1112 
18?O---1112 
11:126-··0416 

1826-0416 
11'126-0416 
lR20-1962 
11320-1858 
18?0-1873 

1 U20-··1794 
lB20-"17(/4 
1 U20-'1 -194 
1820-113513 
1 H20"'1 '194 

1 ;.'~58-0 141 

0340-00?~:! 

O~340-0060 

8150-4681 

b 

7 
7 
7 
7 

fJ 
7 
9 
9 

8 
8 

8 
9 

9 
7 
8 
8 
5 

5 
5 
6 
9 
8 

2 
2 

9 
2 

b 

8 

04145'-G6~)2S 6 

0160-6561 
0160-4795 
0160-6561 
0140-0196 
0160-2261 

0160-·0127 
1)161)-4834 
0160-6561 
0160-0127 
0160-··41l34 

0160-2254 
0160-6561 
UI60-21'n 
0160,-4832 
0160-01?7 

0160-·6561 
0160-6561 
0160--0363 
OlhO-2199 
0160-4B32 

0160-2199 
0160-6561 
0160-4832 
0160-·0161 
0160-0161 

0170-0040 
0170-0040 
0160-·6561 
0160-4795 
0160-6561 

0140-0196 
0160-2261 
0160-480:; 
0160-4832 
0160-4832 

7 
8 
7 
3 
'f 

2 
6 
7 
2 
6 

7 
2 
4 
2 

7 
7 
8 
2 

2 
7 
4 
4 
4 

9 
9 
7 
8 
7 

3 
9 
I 
4 
4 

7 

3;~ 

20 
36 

3 

6 

2 

"[C CNTR TTl .. Lf:) BIN lJP/DOWN ~:;YNl HRO 
IC OP AMP PRCN DUAL 8-TO-99 PKG 
IC OP AMP PRCN DIIAL 8-TO 99 PKG 
IC OP AMP PRCN DUAL 8-TO-99 PKG 
IC OP AMP PRCN DUAL 8-TO-99 PKG 

IC OP AMP PRCN DUAL 8-TO-99-PKG 
Ie [lP AMP I .. OW··NOI~;E TO-99 PKG 
D/A 16-BIT 24-CERDIP BPLR 
IC 11L 64-BIT f;T'AT RAM bOoNS (: 
Ie TTL 64-BIT STAT RAM 60 NS -c 

II: r'r 111.. I:; nTYPE pns fDI:['lRI:G 
Ie FF 111_ LS D"-TYPE pon Fl)CF-TRIG 

IC CUNU 8-9-D/A 16 DTP-P PKG 
Ie 11L t)4-'BIT ~;'l'AT RAM bO··NS (1 C 

Ie TlL 64-BIT STAT RAM 60-NS -r 
u: eN'lR 111 IS BIN DUAl 41.<1T 
Ie F'F TTL L~:; D ·TYPE Prl'3 r'Df~F·-TR.JG 

1.1': rF TTL IS D TYPE" PU!:;·FDf-;[-·lR1G 
Ie SWITCH ANLC QIIAD 1 b -DJ.[' .r: Pl<G 

[C ~:;WlTr:H ANI .. G qlJAD 16--DT.P··( PKG 
IC SWITCH ANLG QUAD 16-DIP-C PKG 
IC DCDR CMOS Br~ TO-DCC 
II: FF TTL IS DTYPF OUI 
lC BrR lTt I. \~ INV nCll. ~) 1 NP 

Ie BFR TTL LS NON-INV OCTl 
IC ErR ITL LS NON-1NV neTL 
IC BFR TTL LS NON-INV OCTl 
IC FF TTL LS D-TYPE nCTl 
Ie BFR TTL LS NON-INV OCTI_ 

[(; '-;A1E TlL LS AND qUAD ;'.)--INP 

JUMPER-REM 

TER Ml NAl., -"STUD SP CL -or D"' HRIJ PH F(;,!3""MTG 
TERM I NAI .-STUD SP Cl. -FDnmu PRr~~\:;'-MTG 

WIRe-ELECTRICAL 24 eLK 

SMU BOARD ASS' Y 
(SHIELD COVERS ARE NOT INCLUDED) 
CAPACITIlR··FXO ,IIIF + 20% ~dlVDC CEf~ 

CAPACITOR-FXD 4.7PF +-.5PF 100VPC CER 
CAPAcnOR-··EXD .IIIF +-20% ~iOVDC CfR 
CAPACITOR-FXD 150PF +-5% 31l0VDC MICA 
CAPACtTOR--FXD 15f)F ~·-,S% ~~OI)VOC CF.R Ot-30 

CAPACITOR-FXD llJF +-20% 2~'iVDC CER 
CAPACITOR-FXD .047UF +-101 loovnc erR 
CAPACITOR-FXD .IUF +-·20% 50VDC CCR 
CArACITOR-·FXD 11,IF ~"'20X 25VDC CER 
CAPACITOR-FXD .04'7l1f +,-111% 10llVDC CEl~ 

~APAC'[T[lR--FXD 7,5PF +-.?~F)F SOOVDC r'ER 
CAPACITOR-FXD .ll1E +- 2UI, ~'>lIVDC CFR 
CAPACITnR~FXD JOPF +-5% 300vnc MICA 
CAPACITOR-FXD .0IUF +-10% 100VDC CER 
CAPACIT!JR-FXD 11,IF +-2U% 25V1)C CfR 

CAPACITOR-FXD .llIF + .. 20% SOVDC CER 
CAPACITOR-FXD ,IUF +- 50VOC crR 
CAPACITOR-FXD 6?OPF +-5% 300VDC MICA 
CAPACITURFXD 31lPF +-5% 30DVDC MICA 
CAPACITOR-FXD ,0IUF +-10% 100VDC eFR 

CAPAC1TOR-FXD 30PF +-51 300VDC MICA 
CAPACITOR-FXD .IUI +- 20% StlVDC CER 
CAPACITUR-FXD .1l1UF '-10X 100VDC CER 
CAPACITOR-FXD ,OIUF +-10% 200VDC PULYF 
CAPACITOR- FXD .01l.JF +-10% ;'1l0VDC pm y[ 

CAPACITOR-FXD .04711F +-10% 200VDC POLYE 
CAPACITOR-Fxn ,047UF + 10% 200VDC pnlY[ 
CAPACITOR-FXD ,111i +- 5DVDC CER 
CAPACITOR-FXD 4.7PF + _,~,pc 100VDC l.erR 
CAPACITOR-FXD .IW" +- SOVDC CFR 

CAPACITOR-FXD 150PF +-51 300UDC MICA 
CAPACITOR-FXD 15PF +-5% 500UDC CER 0+-30 
CAPACITnR-FXD 47PF +-5X 100UDC ~ER 0+-30 
CAPACITOR-FXD .0IUF +-10% looum: CFR 
CAPACITUR-FXD .0IUF +-10% 100VDC eEA 

[) 1 ?9~j 
27014 
27014 
27014 
27014 

27014 
n6b6~.:; 

8E175 
() 129~; 
o t ?9~ 

o 1 ;.:,)9~; 
o 1 ;:l(r~J 

II '726:.1 
0129::, 

01?95 
07263 
OI?'1~ 

o t:2'95 
;~'7 0 14 

2'7014 
;0'71114 
3L!"iB5 
01 :??5 
;'~7 014 

27014 
,,7014 
271114 
o 1 ~~95 
2.71114 

284UIl 

?1:I4BII 
90291 

284HO 

,.'8480 
?1J41l0 
?fl4BO 
7;:)13(1 
;,:~84UO 

204UO 
,'1l480 
2U480 
;>13480 
?U4BO 

i!El480 
2B4nO 
?fl48() 
,'041l0 
2n4~j() 

2H48U 
2[1480 
::!H4Ull 
;-?04BO 
2H4nO 

,'11480 
2H4BO 
?U481l 
2lJ41l0 
,,0480 

~ih:?:H9 

5628 fl 
~~n4RO 
?D480 
204BO 

721:36 
?1l4ElO 
~f:)480 

204tlU 
?8480 

See introduction to this section for ordering information 
*Indicatl's factory selected value 

SN'J4LS'J 93N 
LF412CH 
LF412CH 
LF412CH 
LF412CH 

LF412CH 
!:;f)~~74 t CJ 
DAC71-CSB-ISISELECTED) 
HN?4B<?N 
SN/41l9N 

SN'74LS74AN 
SN'l4I..S74AN 

IJAOUOIEPC 
~:)N7489N 

SN'7489N 
7-4LS39'3!3C 
SN'741.S74AN 
SN'74LS?4AN 
LFI,"I331D 

I F13331D 
LFLI.3.1ID 
CD40?O'f.<E 
SN74LS37'7N 
DM01LsrrON 

DMrJ 1 LS95N 
DM81LS95N 
DM!::)1 LS9::;N 
SN'74LS377N 
DMH1LS95N 

f:)N74LSOHN 

12,;n-0 141 

0:140-0092 
011-6809 000 211'/ 

()414~i--66,)2S 

0160-6561 
01ldl-4795 
011>0-6561 
DM15F151JOJOOWV1CR 
0160",;':)261 

01(.0'-0127 
11160-4U34 
01b() 6561 
01bO-Ot?7 
011,048:14 

0160-2?54 
0160---6SGl 
0160-2199 
016 0 --A8~~2 
()1~)O-'0127 

0160 6561 
0160-6561 
016n"-036~~ 
()'160-;:~1(irl 

0160 "AB',';,? 

11 11.0-2199 
0160-6561 
() 160-4B32 
0160--0161 
0160-0161 

2?~)P4739?_ 

;:,::9;':Jp47 39 ;_~ 
01(:,0 --6561 
01bO-47'}~) 

0160'-6:)6] 

DM1~F-151J0300WV1CR 

0160",2261 
o l/IO-4!30!:,j 
016(1---483? 
11160-483,' 
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Model 41458 

Reference HP Part c 
Designation Number D 

A5C;56 0160-6561 7 
A~:jC37 0160-01bO 3 
A5C38 0160-4822 2 
A~=:;C39 0180-1066 2 
A5C40 U1BO-·l066 2 

A::;C41 0180-·11166 2 
A5C42 0160-4822 2 
A:';C43 0160-4822 2 
A5C44 ,0IBO-·l0B5 ., 
A~:iC45 5080-3080 2 

A5C46 11160-0155 6 
A:';C47 0160--0155 6 
A5C4B IllBO-Ol'n B 
A~';C49 0180-11166 2 
A5G511 0IBO-·l0b6 ., 

A~;;C51 11160-4fl30 2 
A5C52 0160-4830 2 
A:';C53 0160-41'130 2 
A5C54 0160-4802 B 
A~.:iC55 0160-·4792 5 

A~jC56 0160-4805 1 
A~;;C57 0160-5064 6 
A5C58 11160-6561 7 
A~,C59 0160-0127 2 
A5C60 1l160-A833 ~3 

A~:;Cbl o 160-A033 5 
A5C62 1l1bO-4833 5 
A~';C63 II 160-4fJ33 5 
A5C64 1l160- 6561 '1 

A~)CP 1 1'~90-0444 6 
A5CP2 1990·-0444 6 
A~jCP3 1 'NO-·0444 6 
A5CR1 1901-0040 
A5CR2 1901-0040 
A5CR3 1901-0376 1 
A5CR4 1'/01-0~176 6 
A~jCR5 1'/01-0;!76 6 
A~jCR6 1'~02-3122 B 

A~:;CR7 1'~01-·0033 2 

A~;CR8 1 '~01-0:'76 6 
A5CR9 1901-·0376 6 
A5CR 10 1902-310~) '7 

A5CRll 19111-0040 
A~;CRI2 1901·-0040 1 
A5CR1:! 1902-3114 B 
A5CR14 190~~·-31 05 7 
A5CR15 1901-0376 6 

A~;CRI6 1901·-0040 1 
A5CR17 1902-3114 B 
A~';CR 1 8 1901-0376 6 
A5CR19 1901-0376 I> 
A~:jCR20 1901-1201 8 

A5r;R21 1901-0025 2 
A~:jCR22 1901-0025 2 
A5CR23 1901-1201 8 
A5CR24 1901·-0040 1 
A5CR25 1901-0040 1 

A~:jCR2b 1901-1201 8 
A5CR27 19111-00.13 2 
A~;CR28 1901-0040 1 
A5CR29 1'~01-0040 1 
A5CR30 1901-1201 8 

A5CR31 1901--0040 1 
A:';CR32 1901·-0040 1 
A5CR33 1901-0040 1 
A~:jCR34 1901-0376 6 
A5CR35 1'/01-0376 /, 

A~5CR36 1901--0376 6 
A5CR37 1902-3122 B 
A~;CR3B 1901-003:3 2 
A5CR39 1901-0376 6 
A~jCR40 1901-0376 6 

A5CR41 1901-0376 6 
A~;CR42 1901-0376 6 
A5CR43 1'/01-0025 2 
A~iCR44 1901-0025 2 
A5CR45 1901-0040 

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

Qty Description Mfr 
Code 

CAPAU·IDR····FXD .IIJF + ··20% '.)fIVDC eFR :'101480 
1 CAPACITCIR-FXD 8;:.~O OPF +··-1071: 200VIIC PI)LYE ;>1141)0 
4 CAPAC ITOR-FXD 1000PF +-5% 100VDC CER :"8480 
5 CAPACITOR, FX}) 47 MF AI.. 21141'10 

CAPACITOR, FXD 47 MF AL ;,'0480 

CAPACITOR, FXD 47 MF AI.. 2<14BO 
CA PAC ITOR - FX 0 1000PF +-5% 100VDC CER 21l4BII 
CAPACITOR-FXD 1000PF +-5% 100VDC CER 2<1480 
CAPAC1TDR-··FXD 4.7UF lbVDC TA ,~1l480 

CAPACITOR-FXD 2pF +-lpF 125VWDC 

2 r:APACI TIJR····FXD :\300PF +-10% 200VDC PDLYE 2B480 
CAPAC I TOR--FXD 3.'00PF +-111% 200VDC p~ YE 21]4fJO 
CAPACLTI)R--FXD ;?'. :.~UF+·-·l ox 20VDC TA 5 l.,2f.1 9 
CAPACITOR, FXD 47 MF AI.. 2.B41'10 
CAPACll'lR, FXD 47 MF AL t.~B4BO 

3 CAPAITTOR-FXD 2200PF +-10% 10llVDC CER 2B480 
r:APACITllR-·FXD 22UOPF +··-10% 100VDC CER ;:~84eo 

CAPACITOR-FXD 2;.~nOPF +-10% 100VDC CER 2.13480 
CAPACIHIR····FXD f:12PF "'--5% 100VDC CER 0+-:10 ,'B480 
CAPACITOR-FXD 8.2PF +-. ~jPF 100VDC CFR 28480 

CP,PACITDR ···FXD 4·'f'F +w··:':",l 100VDC CER 0+-30 20480 
CAPACITOR-FXD 2041'10 
CAf'AClTDR···FXD .IUF +·_·20% SIIVDC CER ;:~B48() 

CAPACITOR-FXD IIlF +-20% 2~:iVDC cn 2B480 
4 CAPAClTfJR ···FXD ,U22UF +-10:': 100VOC CE:R i.~B480 

CAPACITOR-FXD .0221lF +-10% 100VDC crR cB4(J0 
CAPACITDR···FXI) .022UF +·_·10:': 100VDC CER 20480 
CAPACITOR·-FXD .022UF +·_·10;': 100VDC CFR 284BO 
CAPACITDR···FXD .IIIF + ··20% 'lOVIJC CER 211480 

OPTlI·- ISllLATOf! LED·-PDIO/XSTR IF~25MA··-MAX cll400 
DPTO···I!10L.AHIR LLD-·PDID/XSTR TF~25MA··MAX ;"8480 
OPTI:l-ISOLATIJR LED·-PDIO/X8TR IF~25MA·-MAX 20400 
DIODE-SWITCH ING 30V 50MA 2NS 00-35 28480 
DIODE-SWITCHING 30V 50MA 2NS 00- 35 28480 
DIODE-GEN P RP 35V 50MA 00- 35 28480 

16 DIOOE-·r.EN PRP ~'~,V 50MA DD--15 :~A 480 
DIODE-GEN PRP 3~:'V 511MA D()"-35 28480 

2 DlOO[C--ZNR b. 6~JV 2X DD-'~'5 PD~.4W ;>'1;)480 

27 DIODE-GFN PRP 100V 211 OM Illl·_·7 20480 

DIODE-GEN PRP 3~-:jV SOMA DO·-35 ~~B480 . 
DIODE-··CEN PRP 3!"jV 50MA DO<~5 :~IH80 

3 DIODE-ZNR 5.b2V 2<: 00-3::i PD".4W 21'l480 

DIOD!>SWITCHING 30V SOMA 2NS DO-35 "EJ4BO 
DIOI)E-SWITCHING 311V SOMA 2NS DO-35 211480 ., DIonE ·-lNR 6.19V (.~x 1)1)-35 PD~.4W 28480 
DIODE-ZNR S . b~~V 271: DfJ-35 PII=.4W 21'l480 
OIOOE-GEN PRP 35V 50MA 00-35 

DIODF>SWITCHING 30V SOMA 2Nfi DO·-3~j 2fJ4BO 
DIIJDf.···ZNR 6.19V ::~'X DO-:'5 PD~.4W 28480 
DIODr-:'-GEN pr~p 3~;V 50MA' DO··-35 2.~1480 
1)1 OlH> r;EN PRP 35V ~:iOMA DD"·:'~5 ?B4BO 
DIODE-VRTS 100V 150MA 

HI DIODE···r,EN PRP til OV 200MA 00-··7 21'l48 0 
DIODF·-GFN PRP 100V 200MA DO··-7 28480 
DIODE-VRTS 100V 150MA 21;)4811 
DIODE-SWITCHING 30V 50MA 2Nf.; DD··-:15 204110 
DIODE-SWITCHING OlOV SOMA '.~NS I>OM~:~5 2(1480 

DIODE-VRTS 100V 150MA 
DIODlC·_·GEN PRP HIIlV 20llMA ])0··-7 ::'1]4811 
DIODE-SWITCHING 30V SOMA 2.NS DO·-3~; ~~04nO 
DIODE _··!"WI TCHIN!; ::\OV 50MA ;:!NS DOw··35 ;~LI4BO 

DIODE-VRTS 100V 150MA 

I>IDDE·-·SWnCHINr; ;IOV SOMA ,?NS 01)-35 2B480 
DIODE-SWITCHING 30V SOMA 2N8 DD-35 ,'n4BO 
I>IODE-··SWITCHING 30V SOMA 2NS Df)_w35 ;~B48 0 
DIODc~-GEN PRP 35V 50MA DO -3:::, ,'8480 
DIODE···GEN PRP 3~:)V SOMA Dll·-:35 ;'EJ48 0 

DIODE-GEN PRP 3~iV SOMA DD·-3:, 213480 
DIODE-·ZNR 6, 6~,1J ,,% DO-:35 PO~.4W 2[H811 
DIODE--GEN PRP lfJOV 200MA DO··-7 ,'B480 
DIODE-··GEN PRP 3~jV SOMA !)[1-··35 '.'El480 
DIOD[-GEN PRP 35V SOMA DO-~35 ;~B4BO 

DIODE-·GEN PRP :i~jV 50MA IJO·-·35 :'1)480 
DIOI)E-GEN PRP 3::jV 50MA DO··-35 :,!f]480 
DIODE-·Ce:N PRP 100V 200MA DO·_·7 ;'8480 
DIODE-GEN PRP 100V 200MA DO·-7 2B480 
DIODE-SWITCHING 30V 50MA 2NS 00--35 ~!1l480 

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

SECTION VI 

Mfr Part Number 

0160-6561 
0160··-0160 
0160-4822 
01110·-1066 
0180-1066 

0180·-1066 
0160-4822 
0160-4822 
1I1BO-10B5 

0160-0155 
0160-0155 
150D~~25X90~.~ OA2 
01 BII--l 066 
01BO-l066 

0160--4830 
0160-48:30 
01611--4830 
0160-4802 
o 160-··479:~ 

()160-4H05 
0160·-5064 
0160-6561 
0160--0127 
1l160-4B33 

OH.II-4B3:1 
1l160-4833 
0160·-4833 
0160-6561 

bNL16 
6N136 
bNL16 
1901-0040 
1!101-0040 
1901-0376 
1 '~01-0376 
19111·-0376 
1902-3122 

1'/01-0033 
1'101-0376 
1901·-0376 
1901-0:576 
1902··-3105 

1901-0040 
1901·-0040 
1'~02-31l4 

1 '~02-31 05 

1901·-0040 
1902-3114 
1'1111·-0376 
1 '~O 1-0:576 

"1 rIO 1-() ()25 
1901·-0025 
1901-0460 
1'/01·-0040 
1901-0040 

19111-0 1)33 
1901·-0040 
1'101-0040 

1 '/0 1-0 040 
191:1·-0040 
1 '~01-0040 
1901-03'76 
1 '10 1-0:176 

1901-0376 
1902-3122 
lS'01·-00;33 
1 '10 1-0:~76 
1901·-0376 

1'~01-0:576 

1901·-0376 
1("/01-DU25 
1901·-0025 
1901-0040 
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SECTION VI 

Reference HP Part c 
Designation Number D 

A5CR46 1901···0040 
A!.:iCR47 '190 '1-·0040 
A:5CR40 19111--0040 
A5CR49 190~~'-3059 

A5CR50 1902-:3059 

A~jCR51 1901-·0510 8 
A5CR52 1901-0518 0 
A!:,CR53 190~~'-3205 8 
A5CR54 1902-3205 8 
ASCR55 1901-'0371> I> 

A5CR56 1901-0376 I> 
A~.'jCR57 1902 .. 318;,' 0 
A5CR~58 1902--3182 0 
A~jCR~)9 1901-0041l 1 
A~iCR60 1 r1Ol-0025 c~ 

A''';CR61 '1'101--00411 I 
A~SCR6~~ 19111-0040 1 
A~';CR63 'I902"'318,! 0 
A5CR64 'I'llll-0040 'I 
A~::jCR65 1902-0184 6 

A5CRb6 19()~~-<H O~j 7 

A~:jJl 1;:.~51--7406 13 
A5J2 1250-1810 4 
A~jJ3 1 ;:!51-4822 6 
A5J4 12~j 1-48;:~2 6 

A5KI 0490-1137 5 
A~jJ(2 0490-11~~7 5 
A5K3 0490-1137 5 
Ai5K4 0490-1137 :; 
A~)K5 0490-1325 3 

A5K6 0490-1325 3 
A5K7 0490-1325 3 
A5K8 0490-1326 4 

A~';L1 9'140-0114 4 
A~.R.2 9140-0114 4 
A~:.:iL3 9140-0114 4 
A~iL.4 9140,-0114 4 
A~jL5 9140-,0114 4 

A51~1 1953-04:,9 3 
AEiGl2 lB54-01310 2 
Af.iIH 1f.155-0414 4 
A5[l4 lB53-'0459 3 
A5Q5 1854--01310 2 

A~5Q6 11')54-01310 2 
A5Q7 1854-0810 ~~ 
A~;Q8 IB54-'0474 4 
A~iQ9 1 Be;3-04~39 :3 
A~';QIO H153-0336 5 

A5Qll 1854-0637 1 
A~jQI2 lB53-0314 9 
A5Q13 1855-0386 9 
A~iQ14 1f:153-0459 3 
A5Q15 1854-0575 6 

A~;Q16 tB54-0575 6 
A5QI7 1854-0810 2 
A5Q18 11353--0459 3 
A5Q19 1855-0414 4 
A~:jQ20 H155-0414 4 

A51l21 1l~~,3-0459 3 
A~:.'iQ2~~ lB53-·0459 3 
A~;Q23 11l~;5-0414 4 
A~:;Q24 lf355-0414 4 
A~.)Q25 lB~}5-04'i4 4 

A~:j{~26 1 B~)5'M'O~:!80 2 
A5Q27 11355--04'14 4 
A~';Q28 1855 .. ·0280 2 
A~)Q2c~ '113~)~5-0414 4 
A~:;r.130 11355--0386 9 

A:lQ31 18:':.5-0386 'I 
A~;;Q32 11355-0386 9 
A5Q33 1853-0459 3 

A5Rl 0683--3355 " 
A5R2 0757-0279 0 
A5R3 0757-0401 0 
A5R4 0698-3153 9 
A~5RS 0698-3260 9 

6-14 

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

Qty Description Mfr 
Code 

JHQDF.··flWITCHING 30V ~.)OMA i?NS ])1)·":1:3 213480 
DIOII[-SWITCHrNG 30V SOMA 2.NB Do·-;m 204fJO 
DIClDI':·-SWITCHINC 3flV ~)oMA 2NG DD-·35 ;'El480 

2 Dll1lIE"ZNR 3.S;IV ~5% D()'-3~; PII·'.4W 1!.D480 
I) I Ol>F""'ZNR 3.8:IV ~J% DO-35 PD=,4W ;"1'1480 

DIODE-SM SIG SCHOTTKY 204BO 
I>IOI)E"'SM SIG i,CHOTTKY ;ClH80 

::.~ DIODE-ZNR 15V 5X, DO"35 Pll=,4W TC= ... ·, O~.'i'7X ;,~El4ElO 
DIODE·-ZNR l~,V 5;( 00-35 PD=,4W TC::::+.057% ;"11480 
DIODE·-GEN PRP 3~;V 50MA DO-3~j ;'~1l4IHl 

DIOl)F. .... r;EN PRP 3:::jV ~;OMA J)I)'''35 213480 
3 DIOllF.-ZNR 12. tV 5:t DIJ .. 35 PD·~, 4101 20400 

DIODF.· .. 1.NR t;:l:.lV ~,X 1)0--35 I'D=,4W 21H91l 
DIOllE-SWITCHING 30V 50MA 2NS DO-35 2B480 
D1IlDI':-·GEN PRP 100V 200MA DO-7 2B480 

DIOI)E-SWITCIHNG 30V 50MA 2NS D(\'-35 ;'.IHElO 
DI[)DE--fJW1TGfHNG 30 .... 1 50MA 2NS DO-35 ;"B480 
DIODE--ZNR 12, IV 5;( DO-3ci PD=,4W 211480 
I)IODE· .. 5WITCIlING 30V 50MA 2NS 1)1)-35 ;'.8480 
D1ODE-ZN[~ 16.2V 5% DO-35 Pl)=,4W 28480 

DHlJ)[ .... ZNR 5.b2V 2;': 1)1)-35 PD=,4W 2B480 

a CONNECTDR--l0-PIN MALE 2B4BO 
CONNECTOR-RF 5MB M PC 50-OHM 
CONNI',CTOR 3·-1' IN M POST TYPE 2B480 
CONNeCTOR 3'''PIN M P[)ST TYPE ~~8480 

6 RELAY-·REED 1A 2.1'14BO 
RELAY-REEl) lA ?13490 
RELAY-REED IA 2H4BO 
RELAY-REED lA ;'f.1480 

3 RELAY-REED 284BO 

REL.AY-REED 213480 
RELAY-REED 21341')0 
RELAY-REOED ;'f.1480 

INDLlCTOR RF-CIl'-MLD 10LlH 10;( , 166DX , 385LG 20480 
INDLJCTOR RF-GH"MLD 10LJH 10;( , 166DX, 385l..G 284BO 
INDUCTOR RF-CH--MLD 10UH 10;( , 166DX ,385LG 2fl4HO 
INDIJCTOR RF--CH"ML.D 10LJH 10;( , 166DX, ;5B5l..G 21')480 
INDIJCTOR RF-CH--MLD 10UH 10% , 166DX ,385LG 28480 

TRANSISTDR PNP 81 I'D=62SMW FT=200MIIZ 28480 
II TRANr.nSTOR NPN 51 PD=b25MW FT=200MHZ ~~f.l480 

13 TRANSISTOR J--FET 2N4393 N-CIIAN D-MOI)E 04713 
TRANSISTOR PN!' Sl PD=625MW FT=200MIIZ 28480 
lRANSISTOR Nf'N 81 PD=b2.5MW FT=200MHZ 213480 

TRANSISTOR NPN 51 PD=625MW FT=200MHZ 28480 
TRANSISTIlR Nf'N !H PD==625MW FT=200MHZ 28480 

3 TRANSISTOR NPN 51 PD=310MW FT=100MHZ 04713 
TRANilISTI)R PlOP 81 PD=625MW FT=200MHZ 28400 
TRANSISTor~ PNP SI PD=625MW FT=5IlMI·il 04713 

1 lRANsrSWR NI'N (~N2~~19A 81 TD .... 5 PD=800MW 01 ;:'~fl~5 
1 TRANSISTOR PNP 2N290SA 81 TO'-39 PD=bIlOMW 04'713 
4 TRANSISTOR J'-FE:T 2N4~i92 N-eHAN D--MODE 04713 

TRANSISTOR PNP S1 PD=625MW FT=200MHZ (!F.l480 
2 1 RANSISTtIR NPN 81 PD=625MW FT=50MHZ 04713 

TRANSISTor~ NPN SI Pll=625MW FT=50MHl 04713 
lRANSISTOR NPN 61 PD=b25MW FT=200MHZ ,!1348 0 
TRANSISTOR PNP S1: PD=625MW FT=20 OMH'Z 284(;10 
TRANSISTOR J"-FET 2N4393 N'''CHAN D-MODE 04713 
TRANSISTOR J-FET 2N4393 N"CHAN D--MODE 04713 

TRANSISTOR PNP Bl PD=625MW FT=200MHZ 213480 
TRANSISTOR PNP Sl PD=625MW FT=200MHl 28480 
TRANSISTOR J-'FET 2N4393 N'''CHAN D-MOl)E 04713 
TRANSISTOR J-FET 2N4393 N-'CHAN D--MODE 04713 
TRANSISTOR J-FET 2N4393 N--CHAN D· .. MODfC 04713 

2 TRANSISTOR J"·FET N-'CHAN D'-MODE TO'-9~'! 51 178~,6 
'1 RANSISHIR J'''FF.T 2N4393 N--CHAN D-MDDE 04713 
TRANSISTOIl J"-FET N·-CHAN \) .. ·MllDE TO-9~~ SI 17056 
lRANSISTClR J--FET' 2N4393 N'''CHAN D-MDDE 04713 
TRANSISTOR J'-FET 2N4392 N"'CHAN D· .. MOI)[, 04713 

TRANSISTOR ,T"-FET 2N4:392 N·-CHAN D--MCllH: 04713 
TllANSISTor~ J"-FET 2N4;5'72 N"'CHAN D-MODE 04713 
TRANSISTOR PNP 81 PD=62~,MW FT=200MHZ 28480 

c. RESISTOR 3,3M 5% ,25W Fe TC=-900/+1.IIlO 0'11.21 
4 RESISTOR 3.16K 1% ,125W F TC=O+-100 24546 

RESISTOR 100 1 % ,125W F TC=0+-100 25546 
RESISTOR 3,83K 1 % ,125W F TC=0+-100 24546 

3 RESISTOR 464K 1% .125W F TC=0+-100 24546 

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

Mode14145B 

Mfr Part Number 

'1 '10 1-0 040 
l'IO 1 .. 0040 
1901-0040 
190?-·3059 
'j'102-3059 

1901-'0~;Hl 

1'101-0518 
19();~""320~) 

1902-3;'!0~; 

1901-0376 

1'101-1l376 
190;~"'3182 
1 (~O2-:3182 
1901-0040 
1901-0025 

1901-0040 
1901-0040 
1911;~-3182 

1901-0040 
190;'-0184 

1 '102-31 05 

12~jt-7406 

12~H-4a22 
1 ~:.!51-4B~~2 

04'10-1137 
1l490-1137 
04'10-1137 
0490-1137 
049()'-1325 

0490--132:5 
0490-1325 
0490-1 :326 

9140-0114 
9140-0114 
9140-0114 
9140-0114 
9140-0114 

1053-0459 
1854-0810 
2N439~~ 

11353-0459 
1854-0810 

1854-0810 
1 B54-081 0 
2N5551 
t8~53-0459 

MPBA92 

cN2219A 
2N291l5A 
2N4:'~("12 

18:'53-'0459 
MPS-A4~~ 

MPB--A42 
11354-01310 
1135,1-0459 
'.~N439~:'i 
2N4393 

1953-0459 
la5~3-0459 

2N4393 
2N4393 
2N43'I3 

El07 
2N4:593 
El07 
2N4393 
2N4392 

2N4392 
2N4392 
1B53-0459 

CB3355 
C4-1/8-TO-3161-F 
C4-1/8-TO-I0I-F 
C4-1/8-TO-3831-F 
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Mode14145B 

Reference HP Part c 
Designation Number D 

A~'.R6 iJh'l?"'1l91 ? 4 
A~:iR7 (1f.,,99-,,()912 4 
A~!R8 0698-3446 3 
A'.';iR9 7-0280 3 
Ao·R Iii OilS 7 

A'_:;iRl1 0698-3444 I 
A~'_:,;R 12 0757-0280 3 
A~::;R13 0698-0085 0 
A,.tlI4 0757-0439 4 
A'_'_'jR 1 ~_) 0757-04,20 3 

A~)R 16 0698-0085 0 
A~:jR17 0757-0439 4 
A~·.R III 0757-0420 3 
A~::i\n 9 0757-0346 2 
A~:"R 2 0 0698-3444 1 

~Y'iR21 0699·· .. 0909 '1 
A~-IR 22 1)6 1/(,-0(,1 n ., 
A~_:jR23 0699-·0 r;10 2 
A5R;~4 06';9-·0911 3 
A·.;:jR2~j 0757-0401 0 

A~:!R;~6 0757-0279 0 
A'''jR27 0698-0082 7 
A::'-,R28 n7~~.7--·046~'j 6 
A~::jR29 ()(.83--2;_~55 9 
AO',.R 3 0 0698-3260 9 

A~_:il~ 31 0757-0274 5 
A~"FC~2 0698- 3444 I 
A~;:;R33 0698-4037 0 
A~,R34 0698-4037 0 
ti~:_:jR3~:j [) (183-", () ~535 2 

A~JR36 0757-0395 I 
A~,"jR37 0683-01\35 " 

A~\R:18 0757-0395 I 
(~~:!R39 0698"'A444 3 
A~,~R4() 0698-8824 1 

A ~ j I .. 41 0698-4037 0 
A5R 4;_~ 0698-4037 0 
(~~)R43 0683--1065 7 
A~}R 4 4 0698-8827 4 
A~_::jR45 0757-0419 0 

A',·R46 0698-3446 3 
A~::iR 4"l 0757-0280 3 
A~:,R48 0757-0280 3 
A~;:;R49 () 683 <"L'\55 2 
A51~:, 0 0757-0279 0 

A~:jR51 0757-0401 0 
A~:jR52 0698-3153 9 
A~:,:jR 53 0757-0467 8 
A~}R54 IJh<;'9-0912 4 
A~::;R5~_'i 01.99-0'/12 4 

A~·!R56 0698-3446 3 
A~jR57 0757-0280 3 
A~.:,;I~ ~_!n ObU3- 1 06~j 7 
A~.~jR59 0698-3444 I 

{1"·JR61 0'757- 0465 6 
A~_-,R6;~ 0757 .. 02138 1 
A~'R&3 0699-0 1;09 9 
f1~'!I~ 64 061J9-0910 " 

A L::;R65 0699-0910 2 

A~·R66 06 1J9-0911 3 
t{C:jR6'/ 0698-3136 8 
Ac,R 61J ()f)?8- ~-\1 ~j7 3 
A'5R69 0757-0459 8 
tl~!R70 0698-3459 8 

A'::iR7-1 0698-3162 0 
A~.:;R7;~ 0757-0459 8 
A'::iI03 0698-3459 8 
A:'01~'/'l 0698-3162 0 
A~-·d=i 7;:; 0699-,,0913 5 

A'·R?6 1)(,'~9·-0913 ~:, 

A~:iR7'l 0698--4444 3 
A'·R7B 1I?~,)7-11194 '/ 
1~'·,:;R79 0698-4497 6 
A~IR H 0 0698-3260 9 

Table 6-3. Replaceable Parts (Con t' d). 

Oty Description Mfr 
Code 

4 Rl ~;J ~;Tnr~ , I () () K !JliM ().01<: ;'11480 
RF_~:;r~!Tnr~ ·10 OK (l1-lM () . 011. 2fl4un 

3 RESISTOR 383 I · I 25 W F TCoO+-IOO 24546 
RESISTOR I K I , I 25 W F TCoO+-IOO 24546 

11 RFf)F~T(JR "tOM ~!% · ;'':''IW cc TC-;::---900/+11 no L 11 21 

RESISTOR 316 1 'Y , I 25 W F TCoO+-IOO 24546 
RESISTOR I K I . I 25W F TCoO+-l00 24546 
RESISTOR 2.61 K I · 125W F TCoO+-l00 24546 

n RESISTOR 6.81 K 1 % .125W F TCoO+-l00 24546 
;:~ RESISTOR 750 1 % .125W F TCoO+-IOO 24546 

RESISTOR 2.61 K 1 % .125W F TCoO+-IOO 24546 
RESISTOR 6.81 K 1 % .125 W F TC oO+-l00 24546 
RESISTOR 750 1 % · 125W F TCoO+-IOO 24546 
RESISTOR 10 1% .125W F TCoO+-l00 24546 
RESISTOR 316 1 % · I 25W F TCoO+-IOO 24546 

., RESISTllR-1 0 OK OIiM 0.011. 2D400 
4 RESISTOR-50K IJHM 0.01'- 28480 

RESIST()R-5I1K OI~M o . 0 'IY. 2B4BO 
;::. RESISTOR-16,6666K DHM ;:'04BO 

RESISTOR 100 1 % .125W F T(oO+-IOO 24546 

RESISTOR 3. 16 K I' · 12 5W F TCoO+-l00 24546 
RESISTOR 464 I , 1 2 5W F TCoO+-l00 24546 

2 R[~;I~;TOR lOOK 1% 1 ?~!W F TC=II+-100 24546 
1 Rr::SI~)T{)R 2.2M :I/., .25W Fe 11>"9110/+11011 o 11 ;.~ 1 

RESISTOR 464 I · I 25W F TCoO+-l00 24546 

5 RESISTOR I ,21 K IX. · 12 5W F TCoO+-IOO 24546 
RESISTOR 316 I · I 25 W F TCoO+-IOO 24546 

4 RESISTOR 46.4 I · 125 W F TCoO+-l00 24546 
RESISTOR 46.4 I · 125 W F TCoO+-l00 24546 

n RESHiTOR 3.3 5X, .25W Fe TI:=-4110/+51111 011?1 

., RESISTOR 56.2 1;, .125 W F TCoO+-l00 24546 
RESISTOll 3.3 5% ,25W Fe TC::;:""400/+500 01121 
RESISTOR 56.2 1% · 125W F TCoO+-IOO 24546 

3 RESISTOR 4.B'7K lI. .125W F TI>O+-1 0 0 24546 
RESISTOR 562K 1 % .125W F TC=0+-100 24546 

RESISTOR 46.4 1 % .125 W F TCoO+-IOO 24546 
RESISTOR 46.4 1 % .125W F TCoO+-IOO 24546 
RESISTOR 10M 57.. .25W CC H>-900/+11110 01121 

3 RESISTOR 1M 1 % .125W F TCoO+-IOO 24546 
RESISTOR 681 1 % .125W F TCoO+-l00 24546 

RESISTOR 383 1% .125W F TCoO+-l00 24546 
RESISTOR I K 1 % .125W F TCoO+-l00 24546 
RESISTOR I K I 125W F TCoO+-l00 24546 
RESISTOR 3. 3~, ,25W Fe TC=-900/+1100 01121 
RESISTOR 3.16 K I · I 25W F TC=0+-100 24546 

RESISTOI< 100 5f" · 2~!W FC TC=-400/+~jll 0 24546 
RESISTOR 3.83K Po .125W F TCoO+-l00 24546 

1 RESISTOR 121 K IX · I 25W F TCoO+-l00 24546 
RESl!'TI1R-l11IlK DHH o . 01'- 211480 
RESU3TUR·-100K [lHM o . 01 X 20400 

RESISTOR 383 I · I 25W F TC oO+-l00 24546 
RLSl~\TllR 1[( 5"%. . 2~cJW FC n,:= .. 400/+600 24546 
RFSr{)TIJ1~ 111M ~:I% · ;.~~}w cc Tf>"901l/+1100 01121 
RESISTOR 316 n .125W F TCoO+-l00 24546 

RESISTOR 1 0 OK 1% , 125W F T[=0+-100 ~~4~'54b 

I RESI~~TOR 9.091< 17. ,125W F f'C=O+-100 I97111 
Rf,SJSHIR-l00K OHM 0,01% 28400 
R ESI !:>TOR--50 K tI~M 0.01% ;'~B480 

RI~SISTor~-50K OHM 0.01Y. 2H4BO 

WESI[irOR-16.6666K DHM 2[1480 
1 RESISTOR 17.8 K 1 % .125W F TC oO+-l00 24546 
I REST ~)TnR 19. (,1< 1% . 12:".iW F IC=II+"'100 ~~454h 
7 RESISTOR 56.2 K I .125W F TC oO+-l00 24546 

RESISTOR 383K I". · I 25 W F TC oO+-l00 24546 

RESISTOR 46.4 K 1 % .125W F TCoO+-IOO 24546 
RESISTOR 56.9 K 1% .125W F TC~O+-IOO 24546 
RESISTOR 383K 1% .125 W F TC oO+-l00 24546 
RESISTOR 46.4K 1 % .125W F TCoO+-100 24546 

Xl RESISTOR-10K OHM O,O\;( 2841:10 

RESISTOR-10K IlHM 11,01 'r. £.:8480 
RESISTOR 4,87K lI. ,125W F TC~0"-100 ~~4546 

1 RESISTOR 1.4"lK 1;( ,125W F rC~Il+'1 00 24546 
1 RESISTOR 48.7K IX .125W F TC=O+-IIl11 24546 

RESISTOR 464K 1 % .125W F TC oO+-l00 24546 

See introduction to thiS sl'dion for ordering information 
*Indicates factory selt'cted value 

SECTION VI 

Mfr Part Number 

() 699- ()!, 12 
Of,99 -0912 
C4-1/8-TO-383R-F 
C4-1/8-TO-l001-F 
CBla65 

C4-1/8-TO-316R-F 
C4-1/8-TO-1001-F 
C4-1/8-TO-2611-F 
C4-1/B-TO-6811-F 
C4-1/8-TO-751-F 

C4-1/8-TO-2611-F 
C4-1/8-TO-6811-F 
C4-1/8-TO-751-F 
C4-1/8-TO-l01-F 
C4-1/8-TO-316R-F 

0/>'19-0909 
1l699-0910 
06(~9""091 0 
0699-0'111 

C4-1/8-TO-l01-F 

C4-1/8-TO-3161-F 
C4-1/8-TO-4640-F 
[:41/8· TO-l0()03"F 
CFt;:)255 

C4-1/8-TO-1211-F 
C4-1/8-TO-316R-F 

cn33('.:5 

C4-1/8-TO-56R2-F 
CB33G5 
C4-1/8-TO-56R2-F 
C4-1/B-TO-4871-F 

CB1065 

C4-1/8-TO-68IR-F 

C4-1/8-TO-422R-F 
C4-1/8-TO-l00l-F 
C4-1/8-TO-l001-F 
CB3.355 

C4-1/8-TO-3161-F 

C4-I/B-TO-l0l-F 
C4-1/8-TO-3831-F 
C4-1/8-TO-1231-F 
0699-0912 
0699-0912 

C4-1/8-TO-422R-F 
C4-1/8-TO-l00l-F 
CBI065 
C4-1/B-TO-316R-F 

C4-1/B-TO-l003"F 
MF4Cl/B-TIl-9091-F 
06CjH~-09(}9 

0699-0910 
0699"0910 

0699-0911 
C4-1/8-TO-1782-F 
C4"1/8-TO-1962-F 
C4-1/8-TO-5622-F 

C4-1/8-TO-4642-F 
C4-1/8-TO-5622-F 
C[t3945 
C4-1/8-TO-4642-F 
0699--0913 

11699-0913 
C4-1/B-TO-48'lI"F 
C4-1/B-TO-1471'F 
C4-1/8-TO-4872-F 
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SECTION VI 

Reference HP Part c 
Designation Number 0 

ASRBI 0757-0280 3 
A~.iR82 0698-3155 1 
A~,R83 0698-3155 1 
A~';RB4 0757-0442 9 
ASRBS 0757-0442 9 

A~jRB6 0757-0442 9 
A5R8? 0698-8825 2 
A5RBB 0757-0401 0 
ASR89 0757-0199 3 
A~;R90 0698-3160 8 

A~jR9t 0698-3160 8 
A5R92 0698-3160 8 
ASR93 0698-3160 8 
A5R94 0757-0442 9 
ASR9S 0698-8825 2 

A5R9& 0698-3454 3 
ASR97 ObB3-IObS 7 
A5R98 0683--1065 7 
ASR99 0698-3454 3 
A5RIOO 0698-3160 8 

ASRIOI 0757-0465 6 
A5RI02 0698-3160 8 
A~iR I 03 0757-0465 6 
A5RI04 0757-0442 9 
A~RIOS 0757-0442 9 

A~;RI 010 0757-0419 0 
AciR I 07 0757-0419 0 
A~;RI DB 0757-0419 0 
A~iR I 09 0698-3454 3 
A5RII0 0757-0465 6 

ASRIII 0757-0465 6 
A5RI12 0698-3160 8 
ASRI13 0757-0465 6 
A5RI14 0757-0401 0 
ASRIIS 0757-0279 0 

A5Rtt6 0757-0280 3 
ASRII7 0757-0280 3 
A5RIIB 0698-8827 4 
ASRII9 06"-0913 5 
A5Rt20 0699-0915 7 

A5RI21 01099-0907 7 
A5RI22 0'757-0280 3 
A~,RI23 0757-0465 6 
A5RI24 0757-0465 6 
A~,RI2S 01098-10369 S 

A5RI2b 0757-0199 3 
A~,RI27 0757-0199 3 
A~jR12a 0757-0199 3 
ASRI29 0698-3162 0 
A5Rt30 0698-3162 0 

A5Rt31 0698-3162 0 
A5Rt32 0698-3162 0 
ASRI33 0699-09110 8 
A5RI34 0699-0908 8 
ASRI3S 01.>99-0914 10 

A5RI36 0699-0906 6 
ASRI37 0698-8827 4 
A5RI38 Ob83·-106S 7 
ASRI39 Ob83-IObS 7 
A5RI40 ObB3-106S 7 

A5RI41 0757-1094 9 
A5R142 0698-3452 1 
A~iR 143 0698-3452 1 
ASRI44 0698-3452 1 
ASRI45 0698-3452 1 

A5RI46 0757-0441 8 
A5RI47 0757-1094 9 
ASRI48 0698-3156 2 
A5RI49 0698-3156 2 
A5RI50 0698-3156 2 

A5RI51 0698-3156 2 
A5RI52 0698-3155 1 
A5RI53 0698-3155 1 
ASRI54 0698-3155 1 
A5R155 0698-3155 1 
A5R156 0698-3162 0 
A5R157 0698-3162 0 
A5R158 0698-3162 0 
A5R159 0698-3162 0 
A5R160 0698-0085 0 
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Table 6-3. Replaceable Parts (Cont' d). 

Qty Description Mfr 
Code 

RESISTOR 1 K 1 % .125W F TC=0+-100 24546 
6 RESISTOR 4.64K 1 % .125W F TC=0+-100 24546 

RESISTOR 4.64K 1 % .125W F TC=0+-100 24546 
RESISTOR 10K 1% .125W F TC=0+-100 24546 
RESISTOR 10K 1% .125W F TC=0+-100 24546 

RESISTOR 10K 1 % .125W F TC=0+-100 24546 
;> RESISTOR 681K 1 % .125W F TC=0+-100 24546 

RESISTOR 100 1% .125W F TC=0+-100 24546 
RESISTOR 21 .5 K 1% .125W F TC=0+-100 24546 
RESISTOR 31.6 K 1% .125W F TC=0+-100 24546 

RESISTOR 31.6 K 1% .125W r TC=0+-100 24546 
RESISTOR 31 .6 K 1% .125W F TC=0+-100 24546 
RESISTOR 31 .6 K 1% .125W F TC=0+-100 24546 
RESISTOR 10K 1% .125W F TC=0+-100 24546 
RESISTOR 681K 1 % .125W F TC=0+-100 24546 

3 RESISTOR 215 K 1 % .125W F TC=0+-100 24546 
RESISTOR 10M 5'% .2SW CC TC e""900/Ql0n 01121 
RESISTOR 10M 5~. .2SW CC TC=-'OO/+IIOO 011,'1 
RESISTOR 215K 1 % .125W F TC=0+-100 24546 
RESISTOR 31 .6 K 1 % .125W F TC=0+-100 24546 

RESISTOR lOOK 1 % .125W F TC=0+-100 24546 
RESISTOR 31 .6 K 1% .125W F TC=0+-100 24546 
RESISTOR lOOK 1 % .125W F TC=0+-100 24546 
RESISTOR 10K 1% .125W F TC=0+-100 24546 
RESISTOR 10K 1% .125W F TC=0+-100 24546 

RESISTOR 681 1% .125W F TC=0+-100 24546 
RESISTOR 681 1 % .125W F TC=0+-100 24546 
RESISTOR 681 1% .125W F TC=0+-100 24546 
RESISTOR 215K 1% .125W F TC=0+-100 24546 
RESISTOR lOOK 1% .125W F TC=0+-100 24546 

RESISTOR lOOK 1% . 125W F TC=0+-100 24546 
RESISTOR 31.6K 1% .125W F TC=0+-100 24546 
RESISTOR lOOK 1% . 125W F TC=0+-100 24546 

I RESISTOR 100 1'% .125W F Te-O+-IOO ;?4~;4b 

RESISTOR 31.6K 1% .125W F TC=0+-100 24546 

RESISTOR 1 K 1 % .125W F TC=0+-100 24546 
RESISTOR 1 K 1 % .125W F TC=0+-100 24546 
RESISTOR 1M 1 % .124W F TC=0+-100 24546 
RESISTDR·-IOK OHM 0.0 I '% 28480 

I RESISTOR-I.lllllK OHM 2041'10 

I RESISTOR-I C; 2B480 
I RESISTOR IK 1'X .125W F TC,.O+-IOO 24546 

RESISTOR lOOK 1% .125W F TC=0+-100 24546 
RESISTOR lOOK 1 % .125W F TC=0+-100 24546 

I RESISTOR 1M .1'% .;?SW F TC=O+-25 2B480 

RESISTOR 21 .5 K 1% .125W F TC=0+-100 24546 
RESISTOR 21.5K 1% .125W F TC=0+-100 24546 
RESISTOR 21. 5K 1% .125W F TC=0+-100 24546 
RESISTOR 46.4K 1% .125W F TC=0+-100 24546 
RESISTOR 46.4K 1% .125W F TC=0+-100 24546 

RESISTOR 46.4K 1% .125W F TC=0+-100 24546 
RESISTOR 46.4K 1% .125W F TC=0+-100 24546 

I RESISTOR-I.00045K OHM 2B480 
I RESISTOR-IO.0013 2841'10 
I RESISTOR-I00.975K OHM i.!1l4BO 

I RESISTOR-IO.I MFGOI·IM 2841:10 
RESISTOR 1M 1 % .125W F TC=0+-100 24546 
RESISTOR 10M '5l .2SW CC TC=-900/+1100 01121 
RESISTOR 10M !'JX .2SW CC TC=-900/+1100 01121 
RESISTOR 10M 5'% .25W CC TC=-900/+ll00 01121 

RESISTOR 1 .47 K 1 % .125W F TC=0+-100 24546 
4 RESISTOR 147K 1% .125W F TC=0+-100 24546 

RESISTOR 147K 1 % .125W F TC=0+-100 24546 
RESISTOR 147K 1 % .125W F TC=0+-100 24546 
RESISTOR 147K 1% .125W F TC=0+-100 24546 

I RESISTOR 8.25K 1 % .125W F TC=0+-100 24546 
RESISTOR 1.47K 1% .125W F Te=0+-100 24546 

4 RESISTOR 14.7 K 1% .125W F TC=0+-100 24546 
RESISTOR 14.7K 1% .125W F TC=0+-100 24546 
RESISTOR 14.7K 1% .125W F TC=0+-100 24546 

RESISTOR 14.7K 1% .125W F TC=+-lOO 24546 
RESISTOR 4.64K 1 % .125W F TC=0+-100 24546 
RESISTOR 4.64K 1% .125W F TC=0+-100 24546 
RESISTOR 4.64K 1% .125W F TC=0+-100 24546 
RESOSTPR 4.64K 1% .125W F TC=0+-100 24546 
RESISTOR 46.4K 1% .125W F TC=0+-100 24546 
RESISTOR 46.4K 1% .125W F TC=0+-100 24546 
RESISTOR 46.4K 1% .125W F TC=0+-100 24546 
RESISTOR 46.4K 1% .125W F TC=0+-100 24546 
RESISTOR 2.61K 1% .125W F TC=0+-100 24546 

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

Mode141458 

Mfr Part Number 

C4-1/8-TO-IOOI-F 
C4-1 /8- TO-4641- F 
C4-1/8-TO-4641-F 
C4-1/8-TO-I002-F 
C4-1/8-TO-I002-F 

C4-1/8-TO-I002-F 

C4-1/8-TO-IOI-F 
C4-1/8-TO-2152-F 
C4-1/8-TO-3162-F 

C4-1/8-TO-3162-F 
C4-1/8-TO-3162-F 
C4-1/8-TO-3162-F 
C4-1/8-TO-I002-F 

C4-1/8-TO-2153-F 
CElt {)65 
CIlI065 
C4-1/8-TO-2153-F 
C4-1/8-TO-3162-F 

C4-1/8-TO-I003-F 
C4-1/8-TO-3162-F 
C4-1/8-TO-I003-F 
C4-1/8-TO-I002-F 
C4-1/8-TO-I002-F 

C4-1/8-TO-6MIR-F 
C4-1/8-TO-681R-F 
C4-1/8-TO-681R-F 
C4-1/8-TO-2153-F 
C4-1/8-TO-I003-F 

C4-1/8-TO-I003-F 
C4-1/8-TO-3162-F 
C4-1/8-TO-I003-F 
C4"'!lB-TO-IOI-F 
C4-1/8-TO-3161-F 

C4-1/8-TO-IOOI-F 
C4-1/8-TO-IOOI-F 
C4-1/8-TO-IOOI-F 
0699-0913 
0699-091S 

0699-0'07 
C4-1/8-TO-IOOI-F 
C4-1/8-TO-I003-F 
C4-1/8-TO-I003-F 
Ob9B-63b9 

C4-1/8-TO-2152-F 
C4-1/8-TO-2152-F 
C4-1/8-TO-2152-F 
C4-1/8-TO-4642-F 
C4-1/8-TO-4642-F 

C4-1/8-TO-4642-F 
C4-1/8-TO-4642-F 
0699-09110 
0699,-0908 
0699-0914 

0699-0906 

CB106S 
C910b5 
CIlI065 

C4-1/8-TO-1471-F 
C4-1/8-TO-1473-F 
C4-1/8-TO-1473-F 
C4-1/8-TO-1473-F 
C4-1/8-TO-1473-F 

C4-1/8-TO-751-F 
C4-1/8-TO-1471-F 
C4-1/8-TO-1472-F 
C4-1/8-l0-1472-F 
C4-1/8-TO-1472-F 

C4-1/8-TO-1472-F 
C4-1/8-TO-4641-F 
C4-1/8-TO-4641-F 
C4-1/8-TO-4641-F 
C4-1/8-TO-4641-F 
C4-1/8-TO-4642-F 
C4-1/8-TO-4642-F 
C4-1(8-TO-4642-F 
C4-1/8-TO-4642-F 
C4-1/8-TO-2611-F 
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Mode14l45B 

Reference 
Designation 

A5R161 
A5R164 
A5R165 
A5R166 
A5R167 
A5R168 

A5Ul 
A~,U2 

A5U3 

A5U4 

A~/U5 

A5U6 
A~jU7 

A5U8 
A~';U9 

A~iLJl 0 
A~jUl1 

A5U12 
A'IUI3 
A5U14 
A5U15 
A~:iU16 

ASII17 
A~';UIB 

A5U19 

A~:jWl 

A5W2 

A9 

A9Cl 
A9C2 
A9C3 
A9C4 
A9C5 

A9C6 
A9C7 
A9C8 
A9C9 

A9Cl0 
A9C 11 
A9C12 
A9C13 
A9C14 

A9C15 

A9J3 
A9J4 
A9J5 
A9J6 
A9J7 

A9Ll 

A9Rl 
A9R2 
A9R3 
A9R4 
A9R5 

A9R6 
A9RAI-3 
A9Ul 
A9U2 
A9U3 
A9U4 
A9U5 

A9U6 
A9U 7 
A9U8 
A9U9 
A9Ul0 

HP Part 
Number 

0698-3160 
0699-2662 
1B10-111.7 
0699-2G~iB 
2100-()sr,g 
0757-04l6 

1826-1071 
1826-1071 
1826-1071 

1826-1148 

1826-1127 
1826-1127 
1 B58··-0 049 
1B26-0065 
1 B20~··1 1358 

18;·'0-1641 
1 B20-·1112 
1826-1148 
1826-1148 
1826-1650 
1858-0049 
lB20-1662 
11120-1662 
H158-00n 
lB5B-0076 

1 ;'~58-··0 141 
1258-0141 

C 
D 

2 

7 
II 
9 

13 
8 
2 
2 
1 
7 
3 
3 
1 
o 

B 
8 

0:~40-0060 4 
0340-0092 2 
13159-·0005 0 
04145-0061.3 9 
04145-00614 0 

04145-66559 0 

0180-0229 
0160- 6561 
0160- 6561 
0160- 6561 
0180-0229 

0160-6561 
0160-6561 
0160-6561 
0160-6561 

0160-6561 
0160-6561 
0160-6561 
0160-4801 
0160-4830 

0160-4832 

0360-1901 
1251-4617 
1251-8601 
1251-4822 
1251-4822 

9100-3139 

0757-0200 
0757-0441 
0698-0084 
0698-3160 
0757-0280 

0757-0280 
1810-0280 
1820-1197 
1820-1730 
1820-2075 
1820-1199 
1820-1197 

1820-2058 
1820-0621 
1820-3006 
1820-1144 
1820-1208 

'7 
7 

7 
3 

7 
7 
7 
7 

7 
7 
7 
7 
8 

5 

7 
8 
9 
8 
3 

3 
8 
9 
6 
4 
1 
9 

3 
2 
3 
6 
3 

Qty 

2 
I 

7 
1 
1 
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Table 6-3_ Replaceable Parts (Cont'd). 

Description 

RESISTOR 31.GK II .125W P Tc~n+-IOO 
RESISTOR-PAIR lOOK +-0.01~ .3W 
NETWORK-HES 3-SIP MULTI-Vfd,U~ 
RESISTOR lOOK +-0.011 .3W 
RESISTOR-TRMR 100 10% C TOP-ADJ I-TRN 
RESISTOR 511 II .125W F TC=O+-IOO 

IC OP AMP PRCN 8-TO-99 PKG 
IC OP AMP PRCN 8-TO-99 PKG 
IC OP AMP PRCN 8-TO-99 PKG 

IC OP AMP PRCN 8-TO-99-PKG 

IC OP AMP PRCN DUAL 8-TO-99-PKG 
IC OP AMP PRCN DUAL 8-TO-99-PKG 
TRANSISTOR ARPAY 16-PIN PLST!: DIP 
Ie COMPARATOR PRCN B-DIP-P PKG 
IC FF TTL LS D-TYPE OCTL 

[C [)RVR TTL I::; ,!IIS [)RVR HEX I-'H,P 
IC FF TTL LR ~·TYPE POS-EDGF-TRIG 
IC OP AMP PRCN 8-TO-99 PKG 
IC OP AMP PRCN 8-TO-99 PKG 
IC OP AMP LOW-NOISE 8-TO-99 PKG 
TRANSISTOR ARRAY 16-PIN PLSTC DIP 
Ie SHF-RGTR CMOS SERIAL-IN PRL-o~r e·-BIT 
IC SHF-·llGTR CMIi!! !'iI'.RIAL-IN PRL-·OI.lT 8-·[IIr 
TRANSISTOR ARRAY 14-PIN PISIC TO-lIb 
TRANSISTOR ARRAY 14·-PIN PlSIC TO-116 

JUMPER-REM 
,TlJMPER- REM 

TERMINAL-snID SPCL-FrHHRU PRESS-MIG 
TERMINAL-·S1IJD SPI;L·I'[)THlllJ PRFSS···MTG 
RESISTor!-ZERU OllM:; 2~~ Awe LEA[) DIA 
BHI8~-COVER (PATTERN SIDE) 
SHIELD-COVER (COMPONENT SIDE) 

HP-IB AND MSU CONTROL BOARD ASS'y 

CAPACITOR-FXO .1UF .- 20% 50VDC CER 
CAPACITOR-FXD .1UF +- 20% 50VDC CER 
CAPACITOR-FXD .1UF +- 20% 50VDC CER 
CAPACITOR-FXD 33UF+-5% 100VDC CER 

CAPACITOR-FXD .IUF +- 20% 50VDC CER 
CAPACITOR-FXD .1UF +- 20% 50VOC CER 
CAPACITOR-FXO .1UF +- 20% 50VDC CER 
CAPACITOR-FXO .1UF +- 20% 50VDC CER 

CAPACITOR-FXD .1UF +- 20% 50VDC CER 
CAPACITOR-FXD .1UF +- 20% 50VDC CER 
CAPACITOR-FXO .1UF +- 20% 50VDC CER 
CAPACITOR-FXD 100PF +-5% 100VDC CER 
CAPACITOR-FXO 2200PF +-5% 100VDC CER 

CAPACITOR-FXD .01UF +-10% 100VDC CER 

CABLE TRANSITION 
CONNECTOR 4-PIN M UTILITY 
CONN-POST-TP-HDR 
CONNECTOR 3 PIN M POST TYPE 
CONNECTOR 3 PIN M POST TYPE 

INDUCTOR 75UH 15% .5DX.875LG 

RESISTOR 5.62K 1% .125W F TC=0+-100 
RESISTOR 8.25K 1% .125W F TC=0+-100 
REISOTOR 2.15K 1% .125W F TC=0+-100 
RESISTOR 31.6K 1% .125W F TC=0+-100 
RESISTOR lK 1% .125W F TC=0+-100 

RESISTOR lK 1% .125W F TC=0+-100 
NETWARK-RES 10-SIP 10.0K OHMx9 
IC GATE TTL LS QUAD 2-INP 
IC FF TTL LS D-TYPE POS-EDGE-TRIG-COM 
IC MISC TTL LS 
IC INV TTL LS HEX 1-INP 
IC GATE TTL LS NAND QUAD 2-INP 

IC MIse TTL SQUAD 
IC BFR TTL NAND QUAD 2-INP 
IC-MPU MB8876A 
IC GATE TTL LS NOR QUAD 2-INP 
IC GATE TTL LS OR QUAD 2-INP 

Mfr 
Code 

24546 
28480 
28480 
28480 
28480 
12482 

27014 
270"14 
~71l14 

27014 

27014 
27014 
20400 
B0545 
01 ~~(j)5 

01295 
01295 
;:~7014 

c.7014 
8E175 

3L~i85 
;·5L~;85 

04713 
04713 

284BO 
;'8480 

9B2 Cll 
2B480 
~~B480 
28480 
284BO 

;!0480 

56239 
28480 
28480 
28480 
52389 

28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 

28480 
28480 

28480 
28480 

28480 

24546 
24546 
24546 
24546 
24546 

24546 

01295 
01295 
01295 
01295 
01295 

01295 

S0167 
01295 
01295 

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

SECTION VI 

Mfr Part Number 

C4-1/8-TO-3162-F 
0699-2662 
1810-1117 
0699-2658 
2100-0568 
CT4-1/8-TO-51IR-F 

LF411CH 
LF411CH 
LF411CH 

LF411ACH 

LF412CH 
LF412CH 
1t1~\O-0049 

UPCJIIC 
SN74LS3'7'7N 

SN"1~LS3b5AN 

SN'741 .. S74AN 
LF411ACH 
LF411ACH 
OPA111AM 
1858-0049 
C[)4094I1E 
CD4094I1E 
HPQ2~~22P 
MPQ2907P 

1258--0141 
1;:.~5a-0141 

011-6809 000 209 
lI:l40-00'~2 

Ell~i9-0005 
04145-00613 
04145-00(")14 

04145-66559 

150D336X9010B2 
0160- 6561 
0160- 6561 
0160- 6561 
150D336X9010B2 

0160-6561 
0160- 6561 
0160-6561 
0160- 6561 

0160-6561 
0160-6561 
0160-6561 
0160-4835 
0160-4810 

0160-4832 

0360-1901 
1251-4617 

1251-4822 
1251-4822 

9100-3139 

C4-1/8-TO-5621-F 
C4-1/8-TO-8251-F 
C4-1/8-TO-1251-F 
C4-1/8-TO-3162-F 
C4-1/8-TO-l001-F 

C4-1/8-TO-l00l-F 

SN74LSOON 
SN74LS273N 
SN74LS245N 
S~74LS04N 
SN74LDOON 

SN74LS32N 

MB8876A 
SN74LS02N 
SN74LS32N 
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SECTION VI 

Reference 
Designation 

A9Ull 
A9U12 
A9l113 
A'IU14 
A9Ul~, 

A9U16 
A9U17 
A(IU10 
A9l119 

r.,7Wl 
A9W2 

A10 

Al UCI 
AI0C2 
td OC3 
AI0C4 
A I OC;". 

til () L/) 
A I OC"/ 
1~1 OCD 
Pil OCt( 

l'il OD!.::; I 
,) I ODl.<' 
Al0DS3 
A ) OD~;4 
Al0DS5 

Al OD~>6 
AI00S7 
A J OD~;8 
1"10DS(1 
AtODS10 

l'i 1 0 1)~11 "1 
A I OD~j12 
{-'it ODS1 ~3 
A10D~)14 

At OD!:; 1:1 
AIOJ:i 
Al OR 1 
(410R2 
AIOR:I 
AI0R4 

AIOSI-566 

AI0Ul 
AI0U2 
AI01l3 
AIOU4 
At ous 

A10U6 
{<10ll7 
('11 OU8 
At (JUII 
n 1 OUI 0 

AI0lll1 

6-18 

HP Part 
Number 

1 2058 
1 1 197 
1 1'-2058 
lb?~-1416 
Hi -140B 

J-Z549 
]-20'i8 

-1416 
1 H~:)()-' 20?4 

1 ;:,~58·-- () 141 
1 ;'.)~_:"f:l~ () 14 I 

C 
D 

u 

nl~:.;9--()()n~! {l 

()414~~! -t,1640 b 

II I 6fl 6561 
111 c, 0- 6 56 1 

(1 J 8() -'()??8 
111/,0-·6561 
0160-·6561 

111 hO-' 6561 
II .1.60 "6561 
(11/,0-6561 
OJf)0-·6561 

t'?IJ[l--()4I:P 
.: 99l) -04[17 
1 '/90,· 04U7 
199()·,04B7 
(',(}()-067D 

"1990 -067() 
1990-·(1670 
1990 ·-Ob'7l) 
lr;I'O'-()670 
1990-0670 

19(,0 04117 
19'/0-0670 
1990-0bh::! 
1990',-0670 
1I/f"O-·0517 
0360-1901 
l H 1 O'""'O;.~79 
I H I O"'()~~(\3 
lHl0"0;:~n3 

llli ()-O?'/9 

",060-'"9436 

1!);"{j-120'7 
IH20 ··1 199 
1 n~"lJ-' 11 "12 
"1 H20·· .. 2.096 
lB?O-1461 

1D20"14('1 
18?O- 12()U 
1 U20 1197 
111,'0 '1473 
18;00-1443 

114145-bI61E' 

:"j041-tlO~)'? 

~:j ()41··· 0 () (-'3 
,',041-0277 
~:j(}41"-O?06 

~S041-··n34~~ 

,';(141-03'/6 
:5041- 04~)1 

~:j()41-"04'/5 

~;j041-0~,OH 

~'[J41'Of\1I1l 

c;(J41 0011 
~:j041'- 0812 
~j041"-0n13 

~~041-0El14 

<",OAt-08t !"j 

7 
7 

6 
7 
7 

., 
7 
7 
7 

7 
7 
'7 
7 

7 
o 
:\ 
II 
4 
6 
5 

1 
II 
9 

o 
,l 
9 
4 
8 

n 

8 
6 

7 

6 
13 
6 

~, 

7 
11 

Oty 

13 

~) 

Table 6-3. Replaceable Parts ([ont' d) . 

Description 

r,1, -I 

I I I - - I 111\ I, 0 Q II A D 2 - PiI' 
l, I'. ( "I L fHI A I' 
I' .11',; 'I-T"II: L Lo INV HEX I-INP 
L '1' 

-o291A P HP:l; 
I i ~ 

'" II n I :: - I, 

,HIMI') [I~ R F:M 
."JUMPt I~-' RF M 

l~r'!:)J!';TnR··'·7.[I~f) I)HM~:; ;.,; __ ) t,!.,r. l rAn J)JA 
CAF!LF~ A'3m: MI.!!. Y 

KEYBOARD AND DISPLAY L IllJARD ASS' Y 

iJ1r)ACITUI~ r xo [III + 20'6 
[,::':'(,,1' "Hn"'> \ x,o I t 20% 
CA\'AClT(lp-f-Xn ~';'\Ii t--1WX. 
C(:\f'f'.r:' J II:R I '.(1) I11I 

CAI:'ACIIIII, -r Xl) .1\11 

~)UI..)DC CI·j:( 
~·:.ol,)rc I:I::):~ 

[1\ 
''-j()~.n)l"; U:H 

+ 20'1, !~jCVI)(: eLR 

CAI:'!"'J:T'll)P I-·'Xl) ,11H 

CAPA ~'i flW Fi.li 1 III 
[f':1l) fie: I 1 f)l~ [- X n . '11Ji 

CAI){i'-:ll0r~. FX.D ,1UI 

t 20% ~'iovnc C:ER 
.. 20% ~j(lVDf' CF.R 
t 20% ~.',() I.,'DC u: I~ 

of 20% ~jn'v'Dt: CLR 

l r D I t,nl] LI!M II'H""\Mf"~D 1"1 "::'?()MA"M(~X D'v')~=-~·.+v 

ll."l) l.AMI' lliM -TNl'''·lMCD J.r::<'(lM('~·-MAX B\)I~··o'.',v 

LLO LAMP l..UM I.Nl='lMLl) JF'''<)()MI;' MAX T{(v'I"(.:.~)V 

LED LAMP LUM···TNT";:-::lM(:D IF-=;:l(]M(-i·-MAX. H\)I~":::~W 

U:D- L.AMP l..I.!M·"lN·I::1MI~n T.I-;:;~)D~A- MAX nlv'I~=:.~:;V 

LED ·LAMP UJM··-INT=lMCD II ,,:-?OMA·-MAX }"l'·}I·,)·-=5V 
LEO I.AMP LUM"J.NT"~"1M!:O rr <?OMA~MAX In"I~=..~;.;jV 

LFD -L.AMP l.UM·-lNr~-:lMr.:l) 11 "";"()MA MAX f!\.,.'h'==-5V 
Ul)' LAMP LliM -TNT"lMCl) II ?OMA MAX bVHo~','J 

l.ED-l.AMP ll.IM·-IN·f=1MCD Ir~~\lMA M~X BViJ=5V 

LED-l.AMP L.UM·-"J.N'T:::1MU) IF:-·::~;IMA- M{]X f((vR·-=~:'jV 

lED··l_AMP LUM·-IN·f=lMCD Ir:::2(IMA-M~X BVR=5V 
L.ED· LAMP L..UM·· -un:::"1 MI:D r f'·,,·? ;iMA MAX "(-,(Jf<-=-:':"V 
LED-LAMP LUH·-INT"=lMCD 11'-~;)()MA-MAX l.Ily'I,'·:·!,"':;V 
l [D· I (.1'11' l.lIM JNT-..::,~MCD f.F·::;?nMA MAX r'(v'I~;;:;~:.I\..1 

C',\SLE 'l'FANSITIOK 3·i-TERM GL-FLD POLYE 
N[,TWfWI{-RF'';:; 10 ~;I['4,71<. (lI'IM X 9 
NF TwrWI< RF'::; If, nJP;.::'70.0 LJHM x U 
NFrW\Wl( -RF"S 1(, IP,!7Q,(l 011M X B 
NI'TWIll(K IH'~:; 1() ~';H'4.71< nHM X rJ 

PLJ~JHHl.ITT[)N ~;W'I I LII P, C, M(ll.IN·I 

JC L(;[F 'Il .. I.~; N~ND H [NP 

IC IN'J rH .. LS HI.X l-INP 
I I~ f [ ,J Lib 0 '1 Y P F P n~;· -[DCI: 1 R I: C 
Ie CNI~ lfL l,"; [liN D'.lAI 4 niT 
Ie FF 'Ill J)·····Ty?[ P!:J!;,;"'LtLL- TH'IL; Cl rr.:'( 

IC FF TTL D··-TYPF P(1~:-l-LO(;~ TI~ IG CI E AP 
[C CA'lE Tll.. LS f.lR qUAT) ?···JNP 
Ie CATE l'rL lS NAND Ql.IAl! 2··INf) 
IC ENCDR T1l .. 8-INP 
Ie CNTl' TTL LS BIN A;:YNI:HIOI] 

l<f-::Y i'('[) f--'AL M 1-.i],<N pr-n 
KEY CAP-PALM ·BRN··PRI._ 
KEY CAP-·PRL 
KEY CAP-HAI .. F, l_-PRL 
KEY CI',P-HAL F 

KEY CAP-HALF 
K [Y CI',P- HAl. F 
I<£Y CAP-·HAI F 
KEY CAI"-HALF 
KEY CAP-fiALF',F;MOKE-SM~;l 

KEY CAf'·-tiAI_F,SM(1KF-SMSl 
K~Y CAP-'HALF,SMDKE-SMST 
KEY CAP-HAlF,SMn~E-SMST 
KEY CPtl.l--HAL f' ,;:;MI)l([-SM~n 
KEY Cf"lP-HAI f: )~",MI;j(L-SMf-;-l 

Mfr 
Code 

I 
II 

'Jl 

I) 1 ;:?9~:.; 

2U4UO 
l'H48 I) 

?B4ElO 
:?fl4BO 

?H4UO 

~'H 4~IO 

;':'H4D(l 

l'll.)rj n 
;:'\1411[1 

~ U II 

1l41l1J 
; , ~ : 4 ~ I f) 

,"'H ·l811 
;.) H q. ~ ~ lJ 

:'11481) 
:.:>n-4un 
~·.~n480 

2U4lJIl 
::'U480 
2n4HO 
:'B481) 
"1141'\0 

::'0480 
~~n4HO 

?B480 
2B4HU 
;'1"1 ~3 t) 

011 ;'1 
;'1 !4f:l 0 
;'\l4HO 
11 '1 1 ~'.) I 

;'U480 

n 1 ~':9 ~'.'J 

1\ j 

[1'\ ;.:.'9~, 

0129:::, 
[)"1 ?9~i 

01;:)95 
n 129~i 
0" i.'95 
f) 129~5 

(11 ?95 

: '1l480 

2H4HO 
I'U4fiO 
284UO 
:'~n4BO 

28400 
;·.~n4BO 

2B4D 0 
20400 
:.'0480 

;:H4BO 
:'U480 
2fl4HO 
;:~n '1-130 
;'U480 

See introducti(Jt1 to this sl'l"tion for ordpring illforlllatio!: 
*Indicatl's factory sel('iJt~d lalu(' 

Model 4145B 

Mfr Part Number 

IlL h; SAL 
L SOO I; 

j ,14 SAL 
',Ilill 
I'W'11 C 

- 2549 
bAL 

,', ' ,! S 14 N 
SN'?4LS~)44t-J 

12:':I~J ·0141. 
"1 ;:"'j8-- 0 1 4 j 

D'l ~.19-0 n O~j 
0414::.:'·-td 640 

I: 1 6561 
il'l fdl-6561 
1~. II r); '26 X9 ()'J ~:'In;l 

U16() 6561 
O'I(,1j 6561 

\l'1 ,I, [1- 6561 
Q I 6561 
IIf,tJ-6561 

[) 1 (,1) 6561 

~,I!F:';~)-4~':jH4 

~iOH,') ·45U4 
~.:,fln2-4~:jn4 

~~j n 0;:1 ... - 4~',! \ 4 
1 '.,f)O-·(1b70 

199(1····06'/0 
1'1'90-0670 
199(l"'1)670 
1 '??()-O 6'7() 
199{\··· 067() 

~:in82-4~':,H4 

l fy(lO'-O[,70 
1 './90-0f->6~."I 
199(l'-Ob70 
~:.; 1Ji:l2-46~J~5 

ill ("rACi72 
1010"-:);JB3 
1 f) 1 rr ··0203 
;)jiJA47~~ 

~·.1'i74L~)3()N 

SNJ4lS04N 
~.N'74LS74AN 

"N'I4IS393N 
~;N'J4273 

BN'/4:.:J73 
~:)N74L.~3.'.Ij?N 

SN'?4I,SnIlN 
~:)N7414nN 

~3N7.q1.. ~:;~~(t3N 

04'j 4~j-·61t.,t8 

'j(j '~'I'-'OO~ __ .;9 

5{l4"1'-0063 
~.;j()41-0~;:'7"l 

~)U41"~O?B6 

~i04'1-0343 

:':i041 ··-0376 
~.:jfl41·-O·1":j1 

;'i041··-0475 
5041'-0:'[l8 
~'1l41-0UOfl 

51141'-0>111 
::OJ 04t '-0 tl"j;::) 
5041'-OB" 3 
5Q'11-0fl14 
~")lJ41-0H"j5 
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Model 41458 

Reference 
Designation 

A 11 

AII!:1 
AIIC:' 
Alle3 
il11C4 
AllL5 

tl11 [6 
AI1C7 
Al1e8 
Alle9 
AlICIO 

All ell 
A l1C12 
AI1C13 
AIICI4 
AIICI" 

AIICI6 
AIIC17 
AIICI8 
AIICI9 
Al1C20 

AIIC21 

AllePI 
AIICP2 
A II CP 3 

AlleRI 
AlleR 2 
AlleR3 
A IICR4 
AIICR5 

AIICR6 
AIICR7 

AIIFI 

All F2 
AIIF3 

AIIJI 
AI1J2 
AII13 
AIIJ4 
AI1J5 

AIIJ6 

A 11K I 

All L1 
AI1L2 
AIIL3 

AIIQI 
AIIIl2 
AI1Q3 
AIIQ4 
AI1Q5 

AIIQb 
AI1Q7 

AIIRI 
A1IR2 
AIIR3 
A IIR4 
All R5 
All R6 
AIIR7 
AIIR8 
AI1R9 
AIIRIIJ 
AllRl1 

HP Part c 
Number 0 

';1141 un 16 
~:;()4 '1-0817 
',OQl-()8lfJ 
~:J041 --OB19 'J 

,,041- 1 IJH 1 
2950-00dj 
0960-0683 
04191--41101l? 
5040-3328 

_ ~i() 4 ()-33~~? 6 
2190-0016 
04145-66511 

l)lhO-6S61 7 
0180-11150 4 
01ll1l--31iI4 9 
0"160--'-0'127 2 
1)1hO-Ol;?7 2 

O'l60-"Ol;~7 2 
I) l(, 0 n 127 '"j 

111'30-3168 9 
0InO-,,11113 9 
0160 -396'1' 6 

III f)ll -J1(69 6 
0180--3179 ':) 
11180-31'79 ;, 
0160---4824 4 
{)160-4K~2 4 

01811-1704 
01100-6561 
II 1611-3456 
111100-6561 
0160-6228 

0160-4822 

1990 -U444 
1990--0663 
19911-0663 

1'11)1-0025 
1906",,0051 
1?06-DOBO 
1906-0051 
19()1--00;~5 

1901-1065 
1'101-1065 

2110-0063 

;!110-0304 
2110-0381 

1~:51-'4~:~46 

12~il-4246 

1 ::~51-7406 
1?~!1-7463 

1~-~51-';406 

1 ?~!l -38,37 

9140-0401 
9140--0401 
9140-0674 

1054-0477 
18~,3-0281 

1054-0477 
lR~)3-02Hl 

1 H'54·-0232 

1854-0624 
1U54····0624 

06(;H-·34~2 

0698-0084 
2100-3210 
0698-0085 
0698-0080 
0757-0346 
07~7 -0442 
0757-0317 
o 698-4~)39 
0698-4539 
0761-0083 

5 
7 
6 
7 

6 

2 
4 
9 
4 
2 

2 
2 

4 
·1 

8 
B 
8 

8 

2 

7 
9 
7 
9 

6 
6 

/, 

o 
o 
2 
9 
9 
7 
7 
3 

Qty 

2 

1 
;1 

2 

:I 
1 

2 

2 

4 

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

Description 

KI~Y CAP-HALF,SM()K[-SMST 
KEY CAP-HALFJSM(l~f·-SMST 

KF:Y CAP-·fiALF·/!~M[JK~-SMSl 

KEY CAP 
KEY r.AP - HAU
NUT-HEX-DBL-CHAM 
ROTARY PULSE GENERATOR INPUT POWER: 5VOC 
IN!:;Ul. ATOR 
INStil ATOR 
IN~:;lJLATor~ 
WSHR-LK INTL 

SWITCHING POWER SUPPLY BOARD ASS'Y 
(COMPONENT SIDE SH1ELD COVER IS NOT 
INCLUDED) 

CAPAC[T(")R-FXD .1UF ... 2n r·'IOVl)C r:r.R 
LAPAC!TCl[!--FXD 11l0UF 25VD~ 

CAPACJT()R-·FXD 220nlJF 35VDC AL 
CAPACITUR-FXD lUF +~2IlZ 25VDC CFR 
CAr)Ar:JTUR···FXD lUF +-··20% ~::~::',V1)C CER 

CAPAC lTor~-F XD 1 III- +-211 Z ?'W!)C crR 
CAP~ICITOR FXD ·lIJF j···?OZ ~::~·/VDC ['fR 
CAPACITQ[i-f xn 111111' 2',lIVDC AI 
CAPfICll(lR f :X:O 1 OIJF ?~.)OVDC r'll 
CAPACITOR-FXD ,01~\J\ +·-20PF 2SIIVAI:(RMS) 

CAP~ICJ:l(JR-·F:x.D ,IJ1::'dJF •.. ?OPF ?~.~tJVAC(RMS) 

CAPAt:JTfJR-FXD 330UF 200VJ)C 
CAPAC1TOR~FXD 330UF 200vue 
~APACITOR-FXD bRIlPF +-5% IIlIlVDC eFR 
CAPAJ:ITIlR··· F XD . D llJF +·-~1 0% ·10 Dvnc Cf I~ 

CAPACITOR-Fxn 47UF+-I0X 6VDC TA 
r.APf:ICJTOR·-fxn .1UF ·t 2() ~.'Iovnc r:Er~ 

CAPACITClR-FXD ll1l1urF +-IU% IKVDC C~R 

CAPf:ICIT("".IR-·FXD ,lor j 20~ ~HIVT)C LER 
CAPAr:ITOR-rXD 1, 5tlr· +·-2n% 400vnc 

CAPACITOR~FXD 1000PF 5% 100 VDC CER 

OPTO-I~OL.ATOR l.FD··PD·lO/XSTR IF~25MA MAX 
OPTO-ISI)LATIJR L[.D-PXSfR IF=40MA-MAX 
OPTO-ISOLATOR LFD-PXATR IF=40MA-HAX 

DI0DE~GfN PRP 100V 200HA DO-7 
DIODE-FW BRDG 100V IA 
DTODE-FW BRUG bOUV lOA 
DIODE-FW BNDG 100V IA 
DIODE-GrN PRP 100V 200MA 00-7 

DIODE-PWR RECT IN4936 4UOV IA 200NB 
DIODC-PWR REEl IN49~6 400V lA 200NS 

FUSE-THERMAL 

FUSF 1 .5A 250V TD l,25X,2~ UL 
FUSE 3A 250V TD 1.2~X.25 

CONNECTOR 3-PIN H POST TYPE 
CONNEETOR 3-PIN M POST TYPE 
CONNECTOR-1n PIN HALE 
CONNECTOR-12 PTN MALE 
CONNECTOR-IO PIN HALE 

CONNECTOR 4P IN H UTII ITY 

RELAY 

COTL_-EXD 64 UH 
COlL--F XD 64 UH 
CO·[l .. ·FXD 3.3HH X 2 

TRANSISTOR NPN 2N~~222A 51 Tfl-ll! pn=~OOMW 
lRANSISTOR PNP 2N2907A ~;I TO-··18 rD:4JI11MW 
TRANSISTOR NPN 2N2222A 51 TO-18 PD=5UOMW 
l·RANS[STOR PNP 2N2907A 51 TO-18 PD~400MW 
TRANSISTOR NPN 51 TO-39 PD-IW FT=15MHI 

lRANSlS·T[)R NFIN ~)Nt~308 r;I TO-3 f)D~125W 
TRANSISTOR NIJN 2N630B 51 TO-3 PD=125W 

RFSISTUR 147K 1~ .12SW F TC~O+-100 
RESISTOR 2.15K n .125W" TC=0+-100 
RESJGTOR-TRMR 10K 10Z C TOP-ADJ 1-1RN 
RESISTOR 2.61K 1% .125W F TC=0+-100 
RESISTOR 2.61K 1% .125W F TC=0+-100 
RES";TOR 10 1% .125W TF 1'C=0+--100 
RFSISTOR 10K 1% .12.5W F T(";''''0+·-100 
RESISTOR 1 _33K 1% .125W F Te=0+-100 
RESISTOR 402K 1% _125W F T~=O+-IOO 
RESISTOR 402K 1% .125W F TC~{)+-·100 

RESISTOR 68K 5% IW MO TC-U+-200 

Mfr 
Code 

~~n4-no 

?U4HO 
; .. H480 

2B4U 0 
;'0400 

;?04BO 
284f.ln 
284110 

28480 

;:)U480 

284U 0 
;~048 0 
2U4Bll 
?fl480 

?n4BO 
;'04811 
~·~D48() 

~'n48 0 
2B-4Hll 

;>8480 
2B4BO 
20480 
2f.i4f10 
21:14BO 

5(.;.~89 

~':>84BO 

~~n4no 

,'8480 
2fl48() 

55680 

2f"14flD 
(10480 
20400 

~'8 48 0 
2114130 
;·)H480 

284flD 
2U480 

28480 
284811 

2f1480 
;'84BO 
2841:10 
;:"1480 
284HlI 

;:;8480 

2B4f10 

2f14BO 
2fl480 
2B480 

04-713 
04713 
0471:> 
0471:3 
;>[141l0 

:1471 :\ 
04-713 

?4546 
24546 
2B480 
24546 
24546 

?n4BO 
~~iH80 

2B480 

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

SECTION VI 

Mfr Part Number 

5041-0816 
5041-0817 
,_';041-0818 
5041--0819 
,;041-18131 

04191~40()02 

04145-66511 

01(,0--6561 
018(:-10,;0 
0180-3184 
011,0-01~'7 

01(-,,0-0127 

01100--0127 
:1160-0127 
OHI0--3168 
:J180-3168 
01100---3969 

I! 160-3969 
0IHIl--3179 
11180-3179 
01. 60 ·-48~~4 
0"160-·4B32 

150D476X911llf.l(? 
OlbO- 6561 
o 160····34:i6 
0160-6561 
0160-6228 

6NI36 
1990-0663 
1990--0663 

1901-002;; 
19(J6-0051 
1906-0080 
1906-0051 
1901-0025 

IN4936 
I N4'l36 

2110-0304 
2110-0301 

1 ?~j 1-4246 
1 ;~51-4246 
12~':jl-740t) 

1251-7463 
1 ;~51~-7406 

1251-31]37 

'1140-0401 
9140-040 I 
9140-0674 

2N2;.~;~2A 

2N2907A 
2N?222A 
2N2907A 
18~,) 4-·0232 

?N6308 
2N6~308 

C4--I/B-TO-1473-F 
C4-1/8-TO-2151-F 
2100<1210 
C4-1 18- TO-2611-F 
C4-1/8-TO-2611-F 

C4-I/B-TU-IU02-F 

0698-4539 
0698-4539 
0761-0083 

6-19 
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SECTION VI 

Reference 
Designation 

AllR12 
Al1R13 

AllR15 
AllR16 

AI1R17 
AllRH! 
AllR 19 
AI1R2fl 
A 11R21 

AI1R2;:: 
AIIR23 
AIIR24 
A1IR25 
AtlR26 
All R27 
All R28 
All R 2 9 
AIIRVI 
AI1RV2 

AIITI 
All T~~ 
AIIT3 

AIIUI 
AllU2 
Al1U3 
AIIU4 

A12 

A12Cl 
A12C2 
A12C3 
A12C4 
A 12C5 

A12C6 
A12C7 
A12CB 
A12C9 
AI2Cl0 

A12Cll 
AI2CI2 
A12CI3 
A12CI4 
A"1 2C 15 

At ;~CR 1 
A 1 2CR 2 
Al?CR3 
A 1 2CR 4 
A12CR5 

A 12CR 6 
A12CR7 

A 1 2J1 
AI2J2 
AI2J3 
AI2J4 
A12J5 

Al;~J6 

A12J7 

A12Ll 
A'12L? 
ALoL3 
A12L4 
A12L5 

6-20 

HP Part 
Number 

0161~UUIl:I 

OSII-3621 

0757-0444 
0757-0294 

2100-3211 
0812-0021 
0764 _. () 0 1 :::, 
06U3-0335 

')7-0\46 

06H]-(j335 
0757-0346 
0698-4444 
0757-0401 
0757-0280 
0757-0379 
0757-0465 
0757~().f65 
1J1I,17~~01 06 
083'7-0106 

9140-0710 
9].10-0711 
9140-0711 

HI26'~' 0138 
I B;~6-091 0 
1026--0099 
1813-02~J5 

0:140-00:19 
0340-0092 
0-540"-0?_~:_)0 

1:'05-0310 
1;'~05""0373 

2110-0269 
14()O~-0249 

~!3bO'-'Ol15 

(.~~-:S60- U 119 
23bO-·~01;?1 

;?4?O---OOIl6 

3050---0010 

c 
o 

:I 

7 
Il 
7 

;1 
o 
3 
I 
6 
6 

2 

9 
o 

8 
4 
o 

" 

? 

2 

4 
8 

[)414~j~~01l611 "I 
tl419?_-0120f:\ 7 
il4145--006L;.) B 

()414~.i--6b',~i'l2 5 

{} 180 ,-298(1 
01l10-29BO 
0180-3184 
11180-3H14 
o 'J 80--2980 

1118U-2980 
OJ 80-,2980 
0180-2980 
0180~1746 

0160-6561 

0160~'6561 

11160-6561 
0180'-0116 
01l:JO-0291 
018(1-0291 

1902'-0041 
1 90 ; __ ~. '-123? 

1906-0053 
1901 -'076~:; 
19111-0765 

1901 -0988 
1901 -098S 

1;:)51---7463 
1251-4617 
1 ;:?51-7406 
1200-0405 
0360-1901 

1 {.~~)1-7463 
1~~51-740b 

9100-3139 
9'lO0'3139 
91 OO-~3139 
9100-3139 
'TI40-~Ob72 

9 
9 

5 
"I 

7 
7 
1 
3 
3 

4 
7 
/, 

7 
7 

7 
7 
8 

'I 

8 

5 

5 

9 

Qty 

5 

11 
II 

1 
4 

9 

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

Description 

Ri .. :JI!:nnl~ 6HK ~:J';;: 11.0,1 MU leo-'D-" ;)(10 
RESISTOR 8 2W PW TC=0+-400 

RESISTOR 12.IK 1'% .125W , TC=O+-IOO 
RESISTOR 17.S I .IZ5W F TC'O+-IOO 

RFSJI;TI1I~-TI!MR II( 11l':( C 'IUI' ADJ l~lIlN 

Rr!JI!:;1UI~ ,47 ~:"'!'%: 'l,W PW lL::..:fl-, 90 
r~Fs:rST()\~ 5/,,0 ':".'1., ~'W M(l 11:::.0' --200 
Rl:-~1r::lTOR 3,3 ~,';~ ;~'~,w F'C TC'::;---4110/j,~j)n 

R~~]_STOR 10 l¥ ,12~w 1'f TC~O+-lOO 

RF:_:3I!;rllR 3,:'~ ~.!,J. :':':!W j C l(,:::'''-4tlll/+~:!no 

RESISTOR 10 1, .125W F 1(=0+-100 
RESI!:;TIIR 4.871( 1'1.; ,l;:~~,',W I 1'1>-::1)-1 lill) 
RESISTOR 100 1% .125W F 1C-O+-I00 
RESISTOR lK I: .125W F TC=O+-IOO 
RESISTOR 12,IK I .12SW F 1C-0+-IOO 
RESIS10R lOOK 11 .125W F TC=OI-IOO 
RESISTOR lOOK I .12 P TC=OI-IQO 
\,!t',R l~nm~ 
VAR ISH.lIOi 

lRAN::iF'r)HMER POWE~ 

l'RANSFORM[R-DRlUI~ 

lRAW'fIJRM[R DRI'" 

Ie cnMI1ARA1'OR Gil QI.IAD 14-Dlf)-P ~)I(G 

IC-LJNEAR 
Ie U RCI TR Tn -;~?(1 
Ie :~W"-M I.:KT 22 PKG 

TER_MlNA! BlJSHlNC n-FLnN: MOUNfS 11'-1 
l[RMJI'Jf"H_-"bTIID '_,PCI r OlHFdJ P:~E~;!:) MTI; 
Bt~AII~J 
IlrAT !:llNK 
HEA-l SINK 
FUSEYOLOER-CLIP T\PE,~~U-FLS~ 
CABtr- TlE ,()f,;'_1_,6?5 I)'lA .n91-,wn NYl 
SCR~W'-MACH 6,-32 ,312-IN"-LC PAN '~jD flllll 
SCRFW"M~.I·'H 6-,3::.': ,43B-IN-LG :'-lAN--j-lD---j:lDl.l 
SCREW,MAC.l 6,,-32 ,S-IN-LG PAN-I-ID-POZI 
NUT, tlrX-'W/l,)(I..,if( 6··32 .. ··1HD ,109 IN ··lfll< 

WASHFR~FL MfLF NH 6 ,147~IN 10 
;Cf!IEI.O·COVLR(PATII PI, SIDE) 
tH~AT SINI( 
SHJFLO-COvrR((DM'UNE~T SIDE) 

DC POWER SUPPLY BOARD ASS'Y 

CAPACITOR-FXD IOOOUF+-2IlZ 1~VDC AI 
CAPA(:ITI1R---FXD lnIIOIJF+-2{)% 3~VD(: Al 
CAPACITOR-FXD 2200 OF 35VDC 
CAf'A[:ITOR-"FXD 2200 tJF 35Vt)C 
CAPACITOR-FXD 111110UF+-20Z 35UDC AL 

CAPAC[TOR .... FXD 1 OI)()11F+ -?O/.: 35VDC Al. 
CAPACITOR-FXD 1000UF+-20Z 3~VDC AL 
CAPACITIlR-FXll 10DOIIF+20Z 3:WDC AI_ 
CAPACITOR-FID 15Uf+ .. IOZ 20UDC TA 
CAPACITOR·FXO ,IUF +-. 20% ~ .. IlVDC eER 

CAPACITOR-FXD ,lUI" +.- 20% 50VDC CleR 
CAPACITDR ~ Fxn ,lIlF +_. 20% ,YOUDe CE R 
CAPACITOR-FXD 6,8UF+-l0Z 35VDC TA 
CAPACI'l-tJR-'F'XD lUF+ .... l0X 3~Vl)l: rA 
CAPACITOR-FXD lUF+~10Z 35vnc TA 

OrrlI)F--lNR 5,11V ~x 1)(J"1~ PO=,4W 
DIODE-ZNR IN3997AA 5,6V 5% 00-4 PD:lI1W 
OIUDE-FW DRDG 100V ~A 
DIODF-PWR RFCT 1 N~:i812 snv 20A 3~~;NS D~.1-4 

DIODl~WR RECT lN5BI2 ~ov 20A 35NS Dn~4 

CIODE-STEP RCV! 20CV 150NS 
DIODE-STEP ReVY 2DOV 3A 150NS 

CONNECTOR-12 PIN MALf 
CONNECTOR 4PIN M UTILITY 
CONNECTOR-l0 PIN MALE 
BOCKET-Ie 14-CONT DIP DJP SLDR 
CAB1,E TRANSITION 

CONNCCTOR-12 PIN MALE 
CIlNNECHm-IO PIN HAl E 

1 NDllCTOR 'i'~j\JH 1 ~~!1. ,:i1)X. E:I7~!I..G 
INDUCTor~ 7~jUH 1 ~"I% ,snx, 8 '7 !:'iLG 
INDU(;TOR 75U~i 1~% .~OX,87SI",G 

INDUCTOR 75UH 1 ~)'%. ,5DX. 8'7:;1 G 
COIl.-· 2,;?MH 

Mfr 
Code 

; 'n4R 0 

24546 
24546 

?1'14fl() 
9-1 h3'7 
;-:H4Ufl 
: I 11 ~-) 'J 

~_I 1_ 1 21 
24546 
;::'A~4f:, 

24546 
24546 
24546 
24)46 
24546 
: 0480 
284>10 

:~'1I480 

28400 
;:?n48(l 

o t ?9~, 
;~n4RO 

07~~(,,:~ 

2D4H(J 

2H4U() 
;-'U400 

2H4HO 
:11480 
204HO 
28480 
Ob3B3 
OOCOO 
0111100 
OOCOO 
00000 

2f1480 
~-) n4BO 

284f:ln 
:"'13480 

2H4UO 

2.0400 
:~n48 0 
;:~0480 

211480 
~~n4no 

:'8480 
2B4fiO 
;:)1]480 

:,6289 
,?D400 

~~H4B() 

2114RIl 
5t--:?89 
~':;f)2B9 

5b?89 

::'84 II Il 
04'713 
~'1]48() 

'1 ;:!'i'69 
1 ;'169 

20400 
2D4BO 
2n4UO 
<'8480 

i,::n4BO 
2.U4130 

;' H480 
;'1l4110 
;'[148 () 
;:~H4fltl 

i!D4flll 

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

Mode14145B 

Mfr Part Number 

1l7f,1-IIOB,l 

C4-1/8-TO-1212 

O'!f.1 nll1~1 

[:4"I/Ei-T048'11 r~ 

C4-1/8-TO-IOI-F 
C4-I/S-TO-I001-F 

C4-1/S-TO-I003-F 
C4-1 "-TO-I DC3-F 
OH3'l-(1-10h 
0837 010h 

PI-)NI~7~)<)43 

F) PN!~ '12944 
r) 1-) I'-JI~ 7~;_11} 44 

LMlWN 

'/01 ?UC 
J ~l t 3-" O;?5~; 

0.34 () 0 (j ',1)(i' 

(l:-~40-01l1?;_) 

034() O;,-~;')() 

1 ;:, 0 5 - 0.31 (l 

1205--'0-3'1,~ 

2110-0269 
PI TIM .. 13 
ORpr~ BY DE:SCRIP1'ION 
nRDER BY DESCRIPTION 
OI~J)CR BY DESCj~IPTI()N 

rll~DER BY DESCRIPT rnN 

30~':dl -001 () 
04145--00hl1 
I) 419;,) '-01 ?OD 
04145-00612 

04145'-66512 

Il 101l-29[l1l 
0100-29'80 
OHIIl-3184 
1l180-3184 
OHIIl ~29111l 

OIE< 0-2'9r10 
o 1[11l-2981l 
01E\O-i.Hf'nO 
1 ~jO D156X9(); __ ·~() B:? 

11160 '6561 

OI611~-6561 

0160-6561 
1 ~)OD685X9(L'~jn;'l 
15 lIDI 05X903~_A·';_? 
l~d)D1. 05X9(1~",,{\? 

1(,02 ·0041 
1 N?i997RA 
1906-00!:'j3 
1 N~::jH 12 
I N5I1'L' 

12:~J1 "7463 
1:'51-4617 
12:";t'-7406 
1 ;~o 0-04135 

1 :':51-7463 
12~::;1 -740h 

1/100-3'139 
91()(]"-31;~9 

9100- '31 ~~? 
9100-'31~~q 

9140-(J672 
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Mode14l45B 

Reference 
Designation 

A1;'L6 
AI2l7 
Ali'Ul 

A 12R 1 
Al?R2 
A12R3 
A12R4 
At 2R5 

Al?R6 
A 12R7 
Al?R8 

Al2S1 

Al ,'.111 
A'12U2 
At ;~U3 
A 12U4 

AI?Wl 

A13 

A13Cl 
AI3C2 
At::IC:1 
A 13C4 
A13C5 

AJ3Cl 0 1 
A13Cl02 
A13Cl03 
A13CI04 
A"13Cl05 

A13CR I 
A -13CR2 
A13CR3 
Al3CR 4 
AI3eR,; 

A J3CR I 0 1 
A13CRI02 
A j 3eR1 03 
A13CRI04 
A 13CR I 05 

A13JI 
A 13J2 

AL~Ll 

A13l1 01 

A13Q1 
Al3Q2 
A13Q3 
AI3Q4 
A13QS 

A J 3Q6 
Al :l1l7 
AJ3Qa 
Al,:wr; 
AI 3QI 0 
AI3Ql1 
Al 3QI 2 
Al 3Q 101 

ALlQI02 
A13Q103 
ALlQl04 

1l13QI05 
A13fH06 
A13QI07 
AI31l108 
A13Ql0'1 

HP Part 
Number 

9140-0702 
fl140-0()75 
(1140- 067] 

O{)98 ,1404 
()7~.'17-- (J01 () 

O'l57''''(JB16 
06 f)B""OO';O 
0698--0090 

C 7-1459 
0698-31b2 
0698-3162 

3101-1973 

C 
D 

"1 
7 

1 n?O-- 1994 4 
1 H20-'-1 ;_~Ol 6 
'1 !~?O-"14,rl (I 

lU;.~6--0'!)04 6 

(U60 .. 1'1i11 6 
()~~(,"j {') u"/r) 9 
fl 150 .. , 0 () 38 
0414~_j -6160') 
U 419~L-O 120'/ 

1251-3283 

Ill00-0;:91 
OtBO-O::!91 
01()0-1I291 
0180-3185 
01F.~O-31B5 

01811-0291 
0180-0291 
0180-0,'91 
0180'-3H15 
OIl10-3IS:) 

1901-0033 
1901-0In,\ 
1901-0033 
1901-003,~ 
1 ';'/)6- 0 076 

1901-0033 
190 1-0 O~~,~ 
1',01-01133 
1901--00;1:1 
1'106-0076 

1251·"74()6 
1;.;~51-·7406 

9140-0704 
9140-0704 

18::'j4-0918 
1 U53-"0::114 
In,>4--0BI0 
1053····0459 
lH!':i4-DHlO 

lU53····04~')9 

1 [V-i4--0523 
1 U53·,· 0 ;,-!.32 
l[Jc,4-'OBIO 
1853--()457 
1854-0523 
1853-0232 
1854-0918 
1853-11514 
lW~J4-0810 
1 H~_-!3'-- ()4~.'j9 

11l:,4-0H10 
1 B53-04~'j9 
18~j4-052,~ 

1 O:-j3-'()23,~ 
IB54·-0810 

3 
:1 
3 
o 

2 

;:> 
;~ 

2 
2 
3 

JJ 
8 

6 

2 
3 
2 

3 
4 
o 
2 
3 

4 
o 
I 
2 
3 

2 
3 
4 
o 
2 

Qty 

2 ., 

4 

6 
6 

Table 6-3. Replaceable Parts (Can t' d) . 

Description 

co fl ?MH X;.') 
CUll. - 1 ";()IIH 
C[)rI lMH 

RE~n~:;Tnl',1 ]H~ 1 i' 
1~I-r;I'~,TOI{ (-,!it 1% 

RI'S\C;H1F' 6Hl 17.. 
I"{ I'~) [~-: rUI{ 4f.) 4 'I % 
rn~;\Sf(W 4f)4 lX, 

',W 1- 11-;·0·.··100 
,::'JIoJ I~ ff',· it I I il () 
,,,,iW F fl"= I) I 1 () n 
,~.'IW f- -r r;- 0; I () i1 
,~iW IT·:::(\ 1-11)(1 

RESISTOR 56.2K 
RfS;STOR 46.4K 
RESISTOR 4G .4K 

· 12 5W 
• 1 25'h 
· 1 2') 1,,1 

TC=O+-IOO 
TC=O,-IOO 
T[=O+-IOO 

rc DR\"'H 1TI I b I II;J[ T)l~\,"\i nC'II 
lC (·;A n 1 fl L. !.".; AND C)lIAT) ;:! r.NI.! 
I: r: f-1V '1 1 L I !; Mrll'-lOrn "DUAl 

L fNr:AI.,I 

[()fq r: TIU\N<~TTlnN. 

k 1. 1')1:'. r . ';r MIIIJf-{ill i"P 
WIRI~·-·- 2? Y 
WIR"fI\P-·; Anm:Mt'l Y 
HCAI 51 NI' 

CONfIECTOR-24 PIli 

S~U POWE SOURCE BOARD ASS'Y 

CAPAClfDR"-T"XD IUF+--10X, ~~t,VlJC TA 
CAPACIIOR-FXD IUF+-IliX 3~VDC fA 
CAPAr::[TOR·· rxn lln- t'-"lll'7- ,_~~'JIV<])C TA 

CAPACITOR·-FXD Il101lF 30; vnc AI.. 
CAPACT rOR --F XI> \ :') GIW :35 I.,JDC At. 

CAPArTrol~-"FXD lilf +-1117. T:rVDt: T~ 
CAPM:JTnl~ FX1) 11.!f"+·-lD/.: :r.~."i'v'l~C TA 
(:AI~Af:I-rOR--FXD llIF+--l()% 35VD(~ TA 
CAPAr:: fTIJR--FXn 1 ()IlUF :~5 l.,JDr: Al 

CAPAC1TOR-FXO Il10lW 3~ VDe AL 

DJlll)F-Gr:N PRP lEIDV 2110MA n[)-·7 
DIODr:-GI~N PkP 1UOV 2(IIIMA Drl-7 
DHIDF--"I:FN Pf~P 1HilV ?OOMA Dn-7 
DIODF-GEN PAP IHOV 20DMA DO 7 
P[JJDFI W I'RDG 4110V IA 

DIODE-GIN PRP IHOV 200MA 00-7 
nrODf:_ fFN PRP 180V ?OOMA DO 7 
DJODE-Gf'N PRP 1HOV 2110MA nrl-7 
Dl!IDF-'-Cl::N PRP 1HnV ;;'O()MA 00 7 
DJOnr-FW BRDG 400V lA 

CllNNFLTDR-l0 PlN MALE 
CONNLCTOR-IO PIN MALE 

C[)IL-'~':I MH X 2 
COIL-5 MH x 2 

lRANf;rSTrJR NPN TO-220AB ~'l)=:l .~W 

TRANSISTOR PNP T11-220AB PD:=1,5W 
TRANSl~nOR NPN ~-;I PD=b;~::!MW FT:;::.;!O~)MI·I/ 

TRANSISTOR PNP SI PD=f,25MW FT;200MHZ 
lRANS1!3TIJR NI:)N ~H PD"--::62~JMW FT=-?OOMHZ 

TRANGIST[)R PNP 81 PD=625MW FT:;::.200M.~1 
1RANSISTOR NPN 51 TO-39 [>D=lW FT=lSI1MHZ 
TRAN~3J.STnR PNP SI TO-39 PJ):=1W FT=20IlMI-)Z 
1RANSJS1DR NPN f;I PD=6~.~~!MW F T=;~'OOMHZ 
TRANSlf;TOR PNP 51 PD=l,25MW FT='200MHZ 
TRANSISTOR NPN SI TO-39 POcl~ fT=150MHZ 
TRANSISTOR PNP SI TO-39 PO·IW FT=200MHZ 
TRANSISTOR NPN TO-220AB PD-I.5W 
1RANSlST(')R PNP rO--220AB PD=1.5W 
TRANSISTOR NPN 51 PD=b25MW FT=200MI~1 
lRANSISTOR PNP S1 f'D=625MW FT=20JMt'IZ 

TRANSISTOR NPN 51 PD=625MW FT=200MHZ 
lRANSISTrlR PNP S1 PD=625MW Fl=200M11Z 
TRANSISTOR MPM ST TO-39 PD=IW FI=15IJMHZ 
lRANHlSTOR PNP (;1 TO--39 PD=lW F"T=20DMH7 
TRANSISTOR NPN 51 PD=625MW Fr=200MHI 

Mfr 
Code 

;-:'0 4El 0 
2n4UO 
;:OH4no 

?!l ",uo 
;'1 J ~ 110 
;?H <'tHO 
:'11411 II 
~).-: <'In 0 

24546 
24:,4b 
24546 

?fl4Hn 

']-\ ;:)9~; 

r; I ;'9',1 
'. I I '9 ~:; 
?H<1!: fl 

?U4~IO 

;:'D4flO 
2U4nO 
: 1<480 

284U () 

o D 000 

28480 

284P Il 

~,:j62Bry 

~j6?_B9 

~:j6?n9' 

~.ln4fJO 

?D4BO 

~,(,?n9 

~.~t.,2E19 

5{,;-I09 
:'84B 0 
2H4fJO 

;··'f-(480 

::114[111 
:'1l4fJO 
~~O-4nO 
?B4E10 

?i"J4U() 
:'1l481l 
~~n4U1.J 

;'0481l 
2fl4HO 

2D480 
2C4aO 

~H4no 

204UO 

:'Jl48() 
2D480 
211480 
?B1nO 
;:'H4ElO 

~~n 4r1 () 
;'-.~U480 

2f\4flO 
:n4811 
?H4ll(l 
28480 
;'_'13480 
2D<'!-HO 
;:'fl-480 

2U480 
?H480 

~:~H4UO 

;-'U48() 
2B4DIl 
2B4811 
~~H4nO 

SC-P Introduction to this section for ordering Inf()rlnatlOn 
*Indicates factory self'ctf'd value 

SECTIO N VI 

Mfr Part Number 

I)PNI~7;:''i.~() 

9140 Ol-)'l:') 
<) -14 O--f! (,7:5 

0(-1')\ \- -34 n 4 
n ')~) '7- (I fi'\ t.-, 

O"j"-I"l-"OHlh 
f)r·Y!}-O ()90 
O(-,<}H-'-OO?fl 

C4-1/8-TO-5622-F 
C4-1/8-TO-464?-F 
(4-1/8-TO-4642-F 

311l 1-19'13 

SN'/ 4LJ~-.~ :UN 
;-;N'/4LSORN 
~_;f'-l'"l4LS2;_:.~ 1 N 
\ U?f,) '0r;04 

OM,1i 1901 
rr':,/d-() 1179 
n1~i() ··0030 
Q41-45--61607 
n41?;·I,-O-] ?O'7 

ORDER BY D(Sl.RIPT10N 

1251-3283 

l:jOD'1 n<-!Xciil3~:.'IA2 

15(1J'ilU~,X?():~~.')A2 

151lD1 O~ __ )X'f03~_:.:A2 

n1DU --318~j 
1l180-3185 

1::i()1l1 05X9()3~iA2 
1!='()D1 n5X903~.-.'A2 
15()f)105X903"'.iA2 
0'1..80'<5185 
011111,-3185 

1'10 \-1l1l3:1 
19111'-003;, 
1'101-0 n33 
1'101-00:'-1 
1906-0076 

19111.--0033 
19i11-0033 
1901,-0033 
1 '1J1-0033 
191J6-0076 

1 ;)~_~1-7406 
l?;-:d --741l6 

PPNR7?'1,3;.~ 

PPNI"7293;.~ 

1 H~!'l-O 918 
11.1:.03-0514 
lU~j4-1I(l10 

1H~J,3-04~19 
11]54-0010 

1 W':J-3'-045(jI 
"1 B~4-0~.'i?3 
1 nJ::;. __ ~---023;~ 
1 U54-0BI 0 
1 n;:J3"-04~i9 
1854-0523 
Ig53-0232 
1254-0918 
'lU53-:)~:;14 

18~_"j4~-081 0 
1 B53-0 4!59 

18~:)4- ORl 0 
1 nS3-04~j9 
10:::,4'-0523 
".[ B53-()2J~~ 
11l:',4 -0(1111 

6-21 
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SECTION VI 

Reference 
Designation 

A13QIIO 
A13Ql11 
AI3QI12 

A13R 1 
A1 :":',R2 
A13R3 
Al :.IR4 
A'! 3R5 

~1:W6 

A 13R7 
~13R8 

A! 3R9 
AI3RIO 

AI JR II 
Al ?I~ 12 
AI3R 13 
ALWl4 
A J. 3R 15 

A13R16 
Al 3R 1 7 
Al.'R 1 II 1 
AI. 3R 10;> 
ADRI1I3 

AI3RI04 
A13Rln5 
A13RI06 
AURI07 
A13Rl 0 8 

Al:_~Rl09 

A 13R II II 
ABRIl! 
~'!t 13R 112 
.~ 131<11:1 

A 13R 114 
A13R115 
A 13R 116 
Al:'.RI17 

A13T I 
A13T1111 

A13UI 
A1JU2 
At3Ul0! 
A13\.J i o;.~ 

A1S 

A15Cl 
Al ~'iC~' 
AI5C3 
A15C4 
A15C5 

A1 ~:;C6 
A I. 5C7 
Al~;Ul 

A15C9 
At ~_;iCl n 

A 1 5CII 
Al~;C1? 

At 5C13 
Al!':ir14 
A "}5Cl ~J 

A!~,CI6 

AI.5C17 
Al:SClll 
A15C19 
A1:';C20 

A) 5C:::'~1 
f:11 ~_'jCi:"'2 

At 5CR 1 
A 1 ~:-j c ~ ;.:.~ 

A I. ~,CR3 
At ~jC-R4 
A -ISert ~I 

6-22 

HP Part 
Number 

"1 H~,3-"04~_',9 

1 W:J4-05~~3 
1 F~:-d·-();.7:!:3? 

0683-0475 
1l'l~;J7- tJ4~:.~4 

1\·/57····0;_:~73 

O'.l~.-..7·-()?:'l,3 

0'/57"'-0424 

0683-0475 
0698-3162 
06B3-01l:'~, 

0683-- 0025 
0698-3162 

0698-3159 
0698-3430 
0698-3430 
0698-3159 
0757-0439 

0698--44;:'5 
()757--"040J 
11(,\:3- 0475 
0'7~:i7-0424 

OT-:',7-02'13 

O'l~;J7 -027~3 

Il'/~:'J7'- 0424 
0683-0475 
0698-3162 
0683-0825 

II {,I l3·" {) B?5 
0698-3162 
0698-3159 
0698-3430 
0698-3430 

0698-3159 
0757-0439 
0698-44,-~~:; 

0'757-0411:1 

9140-0708 
9140-0708 

1826-0353 
1826-0558 
1 0353 
1 0558 

04145-01210 

;;) . .-360····0115 

0180-3186 
IIIHO-:IIBb 
o l80-.. 3187 
IIIIlO-31Hb 
0180- 3186 

1118031117 
o 180 ·<~980 
0180-29110 
o 180--~~(i'80 
()161l-48::'i2 

()180'-O?91 
n1DO-0291 
11180-0291 
(J1HO-3169 
{) 180 ,-31 b9 

01130--3169 
() 180 ",:116') 
01811,-3169 
11180-·316'1 
016 0- 0 I ;:''1 

U 18()-0291 
0180-0,'91 

1906-0273 
1906-0273 
1906-0273 
1906-0273 
1906-0076 

c 
o 

:1 
4 
o 

? 

4 
4 
7 

2 

7 
4 

4 
7 

5 

'7 
7 

1 
4 

3 
.3 
3 
II 
o 

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

Qty 

4 
4 

;, 

3 

4 

6 

Description 

lRANS1!~rl')R PNP ~il f)D~625MW FT=2{)OMfi7 
lRAN~_;r:::;rOI~ NPN El TO--39 rJ)""lW Fr=l~~,OMlll 

TI~AN~)ISTnR PNP :',1 llJ-'~~9 PD::-~"lW FT=?O!)MH! 

RISISTOR 4.7 5 .Z5W FC TCo-400/+500 
R~S[~1TnR 1 .1K lZ .125W r 'rC=Oi--l00 
RES1STfiR 3,Ol~ 1% .12SW F l'C=O+'-100 
RrSJ~;TnR 3.1)'.I1( 1'% . 12~:!W F TC==O+"'100 
REsrsrOR 1 ,1K 1% .1?5W F TC=Oi·-100 

RESISTOR 4.7 5% .25W FC TC"-400/+500 
RESISTOR 46.4K 1% .125W TF TCO+-l00 
RESIS1'OR 8,2 5% .2~W Fe 11';;"'-400/t500 
RESTSTOR 13.2 57. .. 2~;W Fe Tr>""--4()O/+~)()fl 

RESISTOR 46.4K 1% _125W TF TCO+-l00 

RESISTOR 26.1K 1% .125W F TC oO+-l00 
RESISTOR 21.5 1% .125W F TCoO+-l00 
RESISTOR 21.5 1% .125W F TCoO+-l00 
RESISTOR 26.1K 1% .125W F TCoO+-l00 
RESISTOR 6.81K 1% .125W F TC oO+-l00 

RESIST[)R 1,54K 1% .125W F 'rC~()+--10() 

RFSIsrOR 121 1% .125W r T[:=0+-100 
RESISTOR 4.7 5t .Z5W FC TCo-400/+500 
RES]~n(H~ 1,1K 1/~ .1::~~:jW F -rC=0+'-100 
RU-d~\l(:R 3.011{ 1% ,1~?~!W F "1"(;=0+,,-100 

RESJSUlR 3.1)11< 1% . 12:"iW F TC=0+--100 
RF-:3I~;1(~R -1. '11{ 1'1. ,1.i.~~:'jW F Tr:::.~()+-100 

RESISTOR 4.7 5% .25W FC TCo-400/+500 
RESISTOR 46 1 .125W TF TCO+-l00 
RESISTOR 8. _25% FC TC=-400/+500 

R~ST!~l'f'lR 8,2 ~% ,25W Fe l'C=-4DO/+5()O 
RESISTOR 46.4K 11 .125W F TCoO+-l00 
RESISTOR 26.1K 110 .125W F TCoO+-l00 
RESISTOR 21.5 1% .125W F TCoO+-l00 
RESISTOR 21.5 1% .125W F TCoO+-l00 

RESISTOR 26.1K 1% .125W F TCoO+-l00 
RESISTOR 6.81K 1% .125W F TC oO+-l00 
RESIst'OR 1.54K 11 ,125W f: TC;O-~""10(\ 

RESI!:;Tr;R 121 1% .12SW rC"()f-·-100 

TRAN9FOFMFR-FLOATINC 
lRANSFORMER-FLOATING 

Ie 7815 V RGLTR TO'-2;~O 

IC V RGLTR-ADJ -NEG 1. 2/17V TO- 3 9 PKC; 
IC 7,.,1 ~i V ReI.. H< TCI-2;"O 
IC v RGLTR-ADJ-NEG 1.2/37V TO-39 PKG 

ANGLE 

::;CRF-:W MACH 6--3;:' .312-·IN·-LC PAN····Hl)·PU1I 

FLOATING POWER SUPPLY BOARD ASS'Y 

CAPACIlOll-FXD 100llF lOOVIle: AL 
CAPAI:TH1R fXD \UOUF 100'JDC At.. 
CAPACITUr~'-F'XD ;,:';:!IlUf 1(lOVDe AL 
CAPP,CITDR·FXI) I [) OIIF 1 [) O~'])C AI 
CAPACITOR-FXD 10llUF 10llvnr ru 

CAPA~JTOR-'F'XD 22DlJF 100Vl>C AL. 
CAPACITOR-FXD 10nOUF 3~VDCV 
CAPAcnnR .. ·FXD 1000lT 3~,Vj)CV 

CAPACITOR-FXD IOOUUF 3~VDCV 
CAPACITOR-FXD .IIIUF +-111% 100VDC erR 

CAPACITOR-FXD IUF+-IO% 35VDC TA 
Cf\P(,d~:TTnR----Fxn 1IJr-i'"·10'%. ~'~JVDC lA 
CAPAr:ITOI!-FXD 1111'+-111% 35VDC TA 
CAP~.r:)TnR·FXD 4.70UF ?~;nvJ)c AL 
CAPACITOR-FXD 4.7UUF 25DVDC ru 

CAPACl TOR-··FXD 4. 70tJF ;:.)~50VJ)C AL 
CAPACITOR-FXD 4.7UUF 2511VDC AI.. 
CAPACITOR-FXD 4.70UF 250VDC AL 
CAPACITOR-FXU 4.70UF 250VDC AI 
CAPAClTOR-·FXD I UF +-2n% ?'>'''DC CE R 

CAPACITOR-FXD IUF+-IIiZ 35VDC TA 
CAPACITOR-FXD lUF+-IO% 3~VDC IA 

DIODE-HV RECT 1 .2KV SOOMA 
DIODE-HV RECT 1.2KV SOOMA 
DIODE-HV RECT 1.2KV SOOMA 
DIODE-HV REeT 1.2KV 800MA 
DTODF-FW BRDC 400V IA 

Mfr 
Code 

;)11480 

?H4HIl 
?04Ril 

Ol1.;:l 1 
;:?4~4t-J 

~!4~;46 

?4~';46 

?4~.46 

n 1 '121 
24546 
n 1121 
011 ;'1 
24546 

24546 
24546 
24546 
24546 
24546 

?4546 
?4~, 46 
D 1121 
~~4:':'146 

24~, 1"16 

~~4~CJ-"6 

24:346 
01l?1 
24546 
01121 

01121 
24546 
24546 
24546 
24546 

24546 
24546 
24~::J46 

24~_:i46 

2041:111 
2f1480 

04713 
27014 
04'713 
;'7014 

0(1 I' 0 0 

?U4BO 

;_~H480 

;:!H480 
?U40n 
t..:D4B 0 
,'B4BO 

,-13480 
,'0480 
2B480 
~)B 480 
20480 

~j6;:~.Fl9 

5f,;:?OfJ 
~j.',;)n9 

;'84>1 0 
,'H4BO 

;'0480 
;'04811 
~.'048 0 
21l4BO 
Z'[)4BO 

56i_'H9 
56289 

2Fl4flO 

See introduction to this spction for ordering informatlOll 
*Indicates factory selpckd value ' 

Model 41458 

Mfr Part Number 

-1053-0459 
1 W~,-4'--O~j?3 
1 U':",3-0::.~32 

C}n_~G5 

r~-I/B--TO-Ill1l'F 

C4 1/8-TO-3DII-F 
(4118-TO-;1011 F 
C4-1/8-TO-l101-F 

CB33G5 
CT4-1/8-TO-4642-F 
CB82r~5 

CHU?C5 
CT4-1/8-TO-4642-j' 

C4-1/8-TO-2612-F 

C4-1/8-TO-2612-F 
C4-1/8-TO-6811-F 

C4-1/8-TO-1541-F 
C4 1/8-TII-I?lll--F 
CH33G5 
C4 1/8-TII-1101-F 
(4- 1/8--TO-:1011 F 

r4 1/8-TO-3011··F 
(4118-TO-II01'F 
CFI~~,liG5 

CT4-1/8-TO-4642-F 
CB1l2G5 

CEtRi'G5 
C4-1/8-TO-4642-F 
C4-1/8-TO-2612-F 

C4-1/8-TO-2612-F 
C4-1/8-TO-6811-F 
C4-1/8-TII-1541-F 
.C4-1/8-TO-12IR F 

PPNI~72941 

PPNR7;'-_~('141 

MC ,![11 :,c p 
LM337H 
t-W7015CP 
LM 117H 

ORJ)FR BY DE!3CRIPTION 

01flO'-3186 
0180-31116 
IilOI:-3187 
n 180-31 fl6 
01.00-3186 

0180-318'1 
OH10-2'lfiO 
1l1BO<'980 
011111-2980 
n 16 0-40~~;= 

15()D1 05X("ln]~jA2 
1S0D1 O~jX903~.;iA;~ 
1 ;':'jODl 05X90:5~SA2 
0180<3169 
OHlO'-3169 

01BO-31b9 
01011-3169 
11180-3169 
0180-3169 
0160-01;:-~7 

1~j(1)1 05X9()3~;A? 

150D1 n5X903~:jA~ 
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Model 41458 

Reference 
Designation 

A15CR7 
A 15CR8 
A15CR9 
A15CR10 
AI5CR 11 
A ',1 ;~JCR 1 ~,_, 

Al~~(,R14 

A 15L 1 
At :':JL2 
A'l :iL3 
At ~:JL4 

Al =,l'.' 

At ".'JL.6 
A15L7 
Al "l 11 
{~15L 9 
Al~il .. l0 

A'J. 5L 11 

AI ~ .. ,R 1 
A1SR2 
Al"R3 
At 5R4 
At ~:IR~! 

f'd 5R6 
A 1 ~.R'7 
A loRn 
A 1 ~-)l? (, 

A 1 5R 1 0 

1\1~,fn I 
A15R12 
1\ 1 "R 1., 

At ~:ILJl 
A"1 ~,U;~ 

A1 '.'ll:l 

A15\o11 

A16 

Allorl 
AI6C3 
A '.I 6(:4 
Al 6C~, 
A16Ci> 

A J. 6e7 
A110cn 
At be'l 
A16Cl() 
A j 6C'I1 

('\1 be I ;:~ 
1~16C13 

A16C14 
~I I. be) ;:; 
I)ll.·Cl (J 'I 

(,)"1 tIC 1 Ll3 
A16Cln4 
IYJ 6tl 0':':, 
(.)"(6(;1 Ph 

f'd6Cl0? 

A'l6CRl 
(~J.6CR2 

A It,r fU 
{~-JbCR4 

Al f:-,CI~"j 

(116CH6 
Ii 1 hLW? 
tH 6CH n 
1~1 be R 9 
A I I,CR 1 0 

HP Part 
Number 

1906-0076 
1901-0685 
1901-0685 
i9Dl-0025 
1902-::H 97 
~l 9 I) ;.~-.- ,31 99 

9140-0705 
914Q-1J706 
9140-0707 
9140-0743 
9140-0748 

9140-0748 
9140-0748 
9140-'J748 
9140-0748 
9100-4707 

'11411'''06'11 

[I P; 'I 1-"16'/ () 
[1 t)98' 3423 
II (-"jU- ~;t;4?3 

0'/57 (){33f} 
D'j~J'/ ()B',-~(i 

1I'/57-"Oil:l4 
{)'i~:,7'- (lIn 4 
o (,9>J .. 34,l9 
flh'/H -J43? 

OS7S-D346 

(J/)'IU- 3446 
0'757····0440 
()7~:j7,,·,041J.-~ 

9140-0709 

I il;I() 0539 
1 H?6 0558 
1 H?6"07,'4 

c 
o 

9 
'J 

7 
n 

u 

h 
II 
II 

,I 
" 

0414~j'-b16()~-,! '1 

1205-0310 
;")"?,f)() - () 115 
120c -0475 

0160-4709 
o 160 Allil 
1I1hU-6561 
1I'l60 6561 
IJ 1 /, (J - 6561 

(1)60 6561 
011>0-,6561 
Ii 160"ADOI 
01flO-l01M 
01611 - 6561 

IllDu- 10n3 
IJ lbO 6561 
!J tUO" lOU3 

1.<160"-6561 
()If>l)- 4'7W~ 

0160-4Bl1 
i)lf)O-6561 
U1t>U-6561 
1116() 6561 
01611· 41101 

('/(ll--nO?~j 

1901 003.1 
IC)Ol-0(U.~ 

1.(/Ot···O()3-~ 

19:11·003,) 

19111,,0113 I 
1 j; ill - [) 0 33 
l?O 1 (I 1l3?; 
1'/11] illL<5 
1?O 1 - f) () 2~:; 

I 

o 
9 
'! 
7 

/ 
'! 
'I 
;1 
'! 

II 

9 
7 

'I 

Oty 

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

Description 

Dlnor-fW BAnG 400V 1A 

DIOl'I-FW BRDt; 4(]OV 1A 
DIODl-PWR RECT 250V 5A 2UUM' 
~:cor-pWR RECT 210V 5A 200N' 
DieDE-GEN PRP lDDV 200MA UU-7 
DJODE-'ZNR 14V 2% D()-35 PD=.4W Tr:=+,()~bX 
DInD~ ·lNR 14V 2% DI) 35 PI)~.4W TC~+.()~b% 

DIOOl ~IN pnp 100U 200MA DO·' 

CDll ,·<iOMI-I x ? 
Lori ;)nMH x ;:, 
ernl 10MH X ;:> 
INDUCTOR 250UH 25% .25DX .5LG Q~3 

INDUCTOK 250UH 25% .250X .5LG Oc3 

INDUCTOR 25aUH 251 .250X .5LG 
IN[: 250,:H .250X .,[[; 
[ 250_11 .250X .. 51,; 
r~IDUCTOR 250LH 25 .250X .51_~ 

TRANSFORMER-BALUN L=2x4mIl ,~ 

con --4'/UMH 

RfT;l!:nUR ,? ~:,'y' ;)W PW TC-":{l+--400 
R~ ~;r~)lor~ 46,41< 1';';: ,:il,oJ F Tr.:·:O-1 --100 
IH';J::lnl~ 46,41( l'i;, ,~:!W F '11",-_0o, "Jon 
PfSJSHII\> 10K lX .~,w r 1 (>"f.1 '-"lOf) 
I.:r.!;j.:::. -) nR lOll. l'i.: . ~_-.,w F- 1 C~;) 1 1!) n 

RF~:;T~3 T nl~ 

r~FbT!::,'l I;I~ 

RF~n (:;1 em 
Rf~) lOR 
PI~~;I~-;rnp 

5 . b?.I( 1 'X. ,:iW 
~!, 6?K 1 % . ~!W 
1 'In 1'Y, . 1 ?~~jW 
j'/H 1:J. .. j ?~",w f 

10 I .U5W TF 

rc::::{}·+ '-1 (\ 0 

TC::~O+""l 00 
1'1;"" (I" '-10 0 
1 rccr,. 100 
'J'C=U+-IOO 

Rf ~,I.~;f(ll~ :~H~-~ 11. .1;:'~::·JW F lC,c-OI 100 
I~ESJST(H~ 7.~,)< 1'1., ,1?;--IW F ,.1.;=0+---1(10 
RF~)l!:;Tfjl~ 1~'1 1% ,1;<'_'-,W r rC""()+--.. 100 

'C L '111 7 H TO- 2 2 0 
Ie v RGLTR-ADJ-PO!; 1.2/37V TO-39 PKG 
lC .. l. M35DI( 

CAB!. F A·:.;~3LMF.!I.Y 

HEAT SINK SGL TO-3-36 
!:}n~rl,oJ MACH (, <~;'.~ ,11?---TN l r~ rl",N .. llD PIr1.T 
lilA' ',INK 

V5; V~ BOARD ASS' Y 

CAPAr:IT,'lR--FxD l~,pr 1- ~% 100VDC (~ER (1.-30 
CAPACITOI~-FXD 270PI 
CAPACITnR--I=xD ,"lIJF t 20'-;' ~~)nvoc CI~I~ 

r~APACTf(W--F-"XD ,1ll1 + -20% ~~nl)n(" CUJ 
('{',:"{',f~'l H1R-.. F:xn .ll:t 1- 20% ~-,ovrlc ["ER 

C(iPAf.JTO'~--FXIl ,lUI + 20% ":1 ()')jH: CF:R 
CAPt,C!. HH< r:xo ,1U[-= /0% ~_:;OVl)C n:l~ 

CAPACJHW '-FXD l(10F'F- +- .. 5% l()OVDC CT_R 
C-tIF)ACI rnr-{· ·FXO :~~~ljF ?~.:Ivnc Al.. 
CAPAr;T.rC\I~·-Fxn ,1ur: +--20~ ~iovnc C[R 

("f~d'lr,1 1-IOR .... r:;(j) ~~I:F- ;:'~'Ivnc {"I 

CAllAI .\ 1 Oll·-t:: XII .1\li +-- 20% ?,(,Vll( CLR 
CAP{'d: I TnT-< .... F XI) Y~IJF ?~·.:ivnr. r"d 

CAj1Ar;IT(](~--r-:-XD ,1UF' + 20% 50VDC L:LR 
rAPACJ.1IJR FXD 15PF , ~% lUOVDC f[_R O~-30 

CAPACI1-[IR ·r-:XD ?/nPF 
('{)I'(d:I"1"I)R FXn .1111 + :iI1IJDC CrR 
CAI)Af:TTrW--FXI> .1111 +.. ;-,0\,1))( erR 
C{.d:)f.,CT·lIH~-r-Xt) ,lin:-. 20'; ~_;inVl)C r:f:R 

CAPA(:II(IR·-r·XD 1UOPF- + '5% 100VDC r:r_R 

l)Jflnr U:.N PRP ln~v ,,~f)OMA nl) 7 
D rUJlI CFN PI~f' lflO\'} 2()OMA Dr) 7 
ilTI")]>: erN PI~P lriDV ?DOMA no '7 
DIOD[-Gr-N PRP 100V 200MA DO 7 
DIODE ~EN PNr lHOU ~OOMA 00-7 

DIODF-G~:N PI~P lS0V 20flMA DO"-7 
]) LIn:: C["-N P\~P I flUI,) 2(10i'1A Oil 7 
D"[(lJ)! -crN PRP lfl()l.) 200MA Drl 
OlUDI- Gl-:'N rHI' HlflV ,,'O()i'1A "Of) 

D)U1.)[" --CFN PRF' l\lOV 2()OM?~ pOl 7 

Mfr 
Code 

~~048 0 

28480 
?H40n 
;'fl4RO 

?f:l4no 
?1l4fl 0 
"l_fl4HO 

28480 

204no 

'l~d) 42 
?H4flll 
?04HO 
2H4BO 
;'11480 

:.-'U 4!"lO 
;'fj4f] 0 
;'4~) 46 
24::';46 

;:i 4"';46 
;:~4~-14h 

?4"';46 

28480 

;:>7:1 14 
27()14 
?1l4HO 

~!fl480 

OI!OOO 

284UO 

;'1l480 
204HO 
: '11480 
:_:.lH4BO 

?B480 

i~n4nn 

:.'13480 
?1.14HO 
;1:,480 
;:'j·l4UO 

;'1]480 
2H4nn 
;'H480 
;:lH4H(1 
;-'H400 

28400 
:'1.1400 
;~n4nn 

:E1480 
:.:~U4f11l 

;'1)480 
2D48(J 
?E!4BO 
?H4Hll 
;:;H48 (1 

2D4HO 
:'El4flO 
;:~f:l4i3 (} 
::fl480 
?n4BIl 

Setl introduction to thlS sv(."tion for ()rdering informat!un 
*lndi(~tps factor\' sO'iectl'd valli!' 

SECTION VI 

Mfr Part Number 

1906-00'76 

1901-0025 
190;-'-3199 
1 1/0 ;_~-31 99 

19'Ol-0n?~j 

PPNR'72933 
I"'I"'NR7;:'934 
prNW729~~~; 

914(\ -0671 

(lW!'12 2R ;_:~.-- J 
()/,?U -34?3 
i)(,r)j3-3423 

fl'1~"'7 --08~~9 

j)'l~!'7-0n:~9 

0'7~'j'7'-'DH?i4 

0'75'7-()H.--;4 
1:4· liB-TO "17IJ[1-F 
[4 118-'fO 17r1l' F 

C4 l/R-TO~3B3R F 
C4~1/8-TU~75Ul~F 

C4 1/8· 111--1211< F 

[ f131 7 H 
LMJ37H 
18;:.~6- 0724 

04t 4:1 -6160~j 

nRDCR BY Dr~rRIP1IUN 

{l4l4~:i -66!Sl h 

0160-.. 47D9 
016U·4811 
(j·.lf,O-6561 
011>11-6561 
[111',0-6561 

1:11>06561 
016U-6561 
016 0-4flO 1 
OHIO-l 0113 
0160 6561 

II )fl0-11l8:'1 
011,)16561 
UHI0-IO[l3 
016116561 
11160-471)9 

OH.()-4811 
011>0-6561 
01(,0-6561 
0160-6561 
0160 .. 4001 

190 1-002~:; 
19q1'-003~3 

11JU1-0033 
19111-U03~ 

1901-0iU3 

19111"00,)3 
11")81-0n3:~ 

19i1l·-00,B 
1901-0033 
1 '1(l1--0025 

6-23 
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SECTION VI 

Reference 
Designation 

A16CR11 
AlbCR101 
At6CR10;':) 

A'l6CRl!U 
A16CR11J-4 

A'l 6CR 11)~, 
A16LR1(J6 
A'l.beRt 0'7 
AlbCR10B 
AlbCR10'? 

A16CR110 
Al6CR111 

A161('J 
A16Kl0l 

A16Ll 
(416L2 
()1 6L:~ 
A16L4 
')161.~.i 

Al6Ql 
A161~::') 

AI.6Q:1 
A16Q4 
A16Q5 

A16(~1 (11 

A16Ql0:' 
A16Q103 
A16Q104 
A16Q105 

A16R 1 
A16R2 
A16R3 
A 16 R4 
A16R5 
A16R6 

(,H.R 7 
A16R8 
A16R9 
A 16R 10 
A16Rll 

A16rU2 
A16R L~ 
A16R 14 
A16R 15 
Al 6R 16 

A1AR17 
A16R 18 
AlflR19 
A 1 6R 2 0 

A 16R 1 01 
AlI,R 1 02 
A16R 103 
A16R104 
A16Rl05 
A16Rl06 
A16Rl11? 
A16Rl08 
Ali.Rl09 
A 16R 11 0 
A16Rlll 

A 16R 11? 
A16Rlt:l 
A16Rl14 
A 16 R 1 15 
A 16R 1 16 

A1AR1l? 
Al 6R 118 
A16R120 

A161J1 
A16U2 
A16113 
AlbU4 

6-24 

HP Part 
Number 

19 rl -1 ... 0 [J:~)::';j 

1901-0()2~:i 

l?fJ l-"OO'::B 
1 '/111 .... 11 03, 
19(11 o()::n 

19111-11(133 
\(,'01····0033 
1901-1103:, 
19111"III1.B 
1901-00:1.3 

1 tlO 1,-,- 0 O~)~-'I 
lC'/tll--00?5 

0490 .... 11.17 
0490-11.:1'7 

9140 '013'7 
9140 .. 0137 
9140· OLl7 
'!l.40· 0137 
'.1140 01J'? 

1 H53 0459 
1 (l~'-,3"-O?64 
lH54--.. 0474 
1854-0523 
1853-0232 

1 H~t3'-' 0 4~.'j(1 
1 H53-"0264 
1854-0474 
1 U:~14"·05~.)_.3 
1853-0232 

0699 .. 0 '738 
f)698-n'Y~:!4 

0699 ... ·0'117 
(.~lnO-327,'5 

0698-3152 
0698 .... 3495 

06r;8'---~54~)O 

0698····6:558 
0757-02S0 
0757-0442 
0757-0442 

0757-0274 
0757-0274 
0757-0439 
0757-0439 
0698-3438 

1I'1~,7"'IIB21 

075'1-on~_ll 

0757-0280 
116913 .. ·883:1 

0699-0738 
fl698---89!;'i4 
0699-0917 
21 0 0-327~3 
11698 .... 3152 
0698-3495 
11698·"54~)1I 

06(jlB-6358 
0757-0280 
0757-0442 
0757·0442 

0757-0274 
0757-0274 
0757-0439 
0757-0439 
0698-3438 

on:'17-0H~~1 

07~j7-0821 
1169El .... 883:1 

11l26-119119 
11'126· .. 0909 
1826-,0909 
IB2b-0909 

C 
D 

2 

? 
2 

5 

3 
B 
4 
o 
4 

:5 
Il 
4 
4 
o 

Il 
9 
1 

3 

9 
9 

8 
8 
3 
2 

B 
9 
1 
8 
2 
3 

3 

9 
9 

5 
5 
4 
4 
3 

B 
8 
2 

Qty 

4 

2 

4 

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

Description 

I)'I'(l~)r:, L;['N r)RP 1nov 2!)OMA 1)0 7 
DJUn~-CVN PRP 100U 200MA 00 .. 7 
nInJW eFN PI~P 'lnnv ;.:.~OOMA l>D 7 
DIOD[-CrN PRP l!lOV 200MA Ofl'·7 
DlnDF FFN PRP 10llU 21111MA 00 .. 7 

DIODE --CF:.N PIH) 1110V 2()OMA DO",' 
l)liiN LEN Pf<f' lHIlU 2110MA DO" "1 
D (ODI --(;FN P!~P U]OV 200MA on '-7 
DIDDF'''~EN PRP lHOU 200MA 00 ... 7 
DIODE-GEN PRP 180U 200MA 00-7 

DlI1DF""CEN PRP lOOV ~nOMA 1)1) 7 
DIODE-GEN PRP 1110U 200MA DO 7 

REl.AY .... REED 'j A 
REI...AY"'REED lA 

INDUCTOR RF ... CH .. MLD lMH 5% .2DX.4~LG Q-60 
INDUCTOR RF-CH"'MLD lMH 5% .2DX.4SI..C Q-60 
INDUCTOR RF ... CH ... MLD lMH 5% .?DX.4~.G Q-60 
INDUCTOR RF-CH-MLD lMH 5% .2DX.45LG Q-60 
INDUCTOR RF .. CfI"~LD lMH 0,7. . ;'DX. 4,,1.1; 1,-1>0 

TI~ANS]STOR PNP 51 PO=625MW FT=200MI~1 

PNP 1 RAN~:; I'SlUR 
TRANS1~:;Tnr~ 

TRANSISTOR 
TRANSISTOR 

~ .. ;[ PJ)-=311)1"!W FT::::I00MH7 
PD-310MW FT-l00MHI 
TO·39 PD=lW FT=150MHZ 
TO-39 PD=lW FT=200MHZ 

NPN SOl 
NPN SI 
PNP SI 

lRr,r~!)[(~ll-IR PNP !:;I PO-~:62~JMW FT=:?OOMHl 

'-RANf;TsrOR PNP SJ PD:310MW Fr=ll)OHI'~l 

TRANSISTOR NPN SI PD=310MW FT=100MH 
TRANSISTOR NPN SI TO-39 PD=lW FT=150MHZ 
TRANSISTOR PNP SI TO-39 PD=lW FT=200MHZ 

RESlS"\(lR 9YOK .IX .25W F' TC=O.'--2~ 
RESISTOR SOOK .1% .1?5W F "['=0',,·,10 
RESISTOR-FXD 4.5 MLGOHM 
RFSISTOR-1RMR 2K lOX C SIOE--AD.r I-TRN 
RESISTOR 3.48K 1% .125W F TC-O+-IOO 
RESISTOR 866 1% .125W F TC-O+-l00 

RESISTOR SDK .1% .125W F lC~Oi-'50 
RESISTOR tOOK ,1X ,t;?5W r TC::O+-~~~:; 

RESISTOR IK 1% .125W TF TC-O+-l00 
RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 10K 1% .125W F TC=0+-100 

RESISTOR 1.21K 
RESISTOR 1.21K 
RESISTOR 6.81K 
RESISTOR 6 .. 81K 
RESISTOR 147 I 

1% .125W F TC=0+-100 
1.125WFTC=0+-100 
If .125W F TC=0+-100 
1% .. 125W F TC=0+-100 

.125W F TC=0+-100 

R[Bl~~H)R 1.211< 1% .!':jW F TC:=:O+-"100 
RESISTOR 1.21K 1%. .5W F T(:;0+-1110 
RESISTOR lK 1% .12SW TF TC=O+-lOO 
RESlSTOR 10K .1% .125W F TC=O+'-10 

RrSTSTOR 9Y(IK .IX .2~W F TC=O+-25 
RF'S:U;lf"lR ~iOf}I< ,t7(. ,12~:JW F "tC::::f)+--'10 
RESISTOR-FXD 4.5 MEGOHM 
RESISTOR-TRMR 2k 1111 C SIDE-ADJ 1-TRN 
RESISTOR 3.48K 1% .125W F TC-O+-l00 
RESISTOR 866 1% .125W F TC-O+-l00 
RESISTOR 50K .IX ,125W F -TC=O+-'50 
RESISTOR tOOK .17.. .125W F TC=0'''--25 
RESISTOR lK 1% .125W TF TC-O+-l00 
RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 10K 1% .125W F TC=0+-100 

RESISTOR 1.21K 1% .125W F TC=0+-100 
RESISTOR 1.21K 1% .125W F TC=O+-IOO 
RESISTeR 6 .. 81K 11 .125W F TC=0+-100 
RESISTOR 6.81K 1% .125W F TC=0+-100 
RESISTOR 147 1% .. 125W F TC=0+-100 

RESIGTDR 1.21K 1~ ,~.:jW F TC='O-f--']OO 
RESISTOR 1.211 1% .5W r TC-0+-l00 
RESISTOR 10K .1% ,125W F TC=O+-10 

IC"UNEAR L.MllCH 
IC-l.INEAR L.M'l 1 CH 
IC'''l.lNEAR LMll eH 
Ie-LINEAR LMll CH 

Mfr 
Code 

;·)U48 (1 

?!:J4HO 
;,)0480 

?f1'1AO 
?tl4El 0 

?H480 
?H48[) 
?D4HO 
;;0480 
;.~.H48tl 

?1l4811 
;0(1480 

:"B480 
20400 

:0'8480 
~~FI4HIl 

;;134811 
2041]11 
:::[1480 

;?1l480 
04713 
114713 
;'~84H 0 
~)n4HO 

: .... 04811 

04'/13 
0471 3 
28480 
28480 

:,'84UO 
?fl4BO 
2[1400 
:':84811 
,?4546 
24~j46 

197111 
2!HllO 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

?0480 
28480 
24546 
204[10 

2fJ4HO 
:'8480 
204UO 
20480 
24~4b 

24546 
19701 
;~f14BO 

24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

28480 
2H4BIl 
2E1480 

27014 
27014 
;'7014 
27014 

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

Model 4145B 

Mfr Part Number 

1901-'002~j 

190 1 '--OO~~~j 
1901-003:1 
19111-003:1 
1'101-003:1 

19111-003:~ 

1 'Ill 1-1) 033 
19111-0033 
1901-00.B 
1901-0033 

1'/01-0025 
1901 ~OO?~j 

0490-113'1 
04'10 -113'7 

9140-0137 
9140-013'7 
9140-01J7 
9140 .. 0137 
'1140-0137 

lU~':;3-·-04S9 

?N~J401 

1854-0523 
1853-0232 

"I B53-0459 
2W~i401 

1 B~B-' 0232 
18~':j4·-0e;;~3 

?r~:j551 

069'1"'0738 
0f.,98-B'154 
069'1-091 '7 
2100-3273 
C4-I/B-TO-3481-F 
C4-I/S-TO-866R-F 

HF4C1/8--T2-5002-B 
0698"'-63~j8 
CT4-1/8-TO-l00l-F 
C4-1/8-TO-I002-F 
C4-1/8-TO-I002-F 

C4-1/8-TO-1211-F 
C4-1/8-TO-1211-F 
C4-1 /8-TO-681 I-F 
C4-1/8-TO-681 I-F 
C4-1/8-TO-147R-F 

0757-0B21 
O'l:"i'7-0821 
CT4-1/8-TO-I001-F 
06'18-883., 

Oh'l9'-073B 
06911-8954 
0699"091 'I 
2100-3273 
C4-I/B-TO-3481-F 
C4-I/B-TO-B66R-F 
MF4Cl/8-T2-5002-B 
0698'-63~j8 

CT4-1/8-TO-l00l-F 
C4-1/8-TO-I002-F 
C4-1 (8-TO-I002-F 

C4-1 /8-TO-l 211-F 
C4-1 /8-TO-l 21 I-F 
C4-1/8-TO-6811-F 
C4-1/8-TO-6811-F 
C4-1/8-TO-147R-F 

0757-~B~!1 

07~j7-0821 

0698-8833 

L MllCH 
LM11CH 
LHllCH 
LMI1CH 
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Model 41458 SECTIO N VI 

Reference 
Designation 

Af7 

A'17JI 

AI7Wl 
A17W2 
A1"7W3 

A17XAli 
A17XAIR 
A17XA2l. 
Al "7XA2R 
A I 7XA3l. 
AI7XA~·R 

A17XA4L 
AI7XA4R 
A 17XA5L 
AI7XA"R 
Al7XAbL 
A17XA6R 

A17XA71 
A17XA7R 
A17XA8l 
A17XAIlR 

Ala 

A18C1 

A18Jl 
AI8J? 

AH1Wl 
A18W2 

A18XA13 
A1BXA14 
A18XA15 
AI8XAI/, 

A19 

A19Cl 
AJ 9C2 
A 19c:J 
Al9C4 
Al fi'C5 

Al9C6 
A19C7 
A19CB 
Al '7C9 
A19Cl0 

A 19W1 
A19W2 

A19W5 
A19W6 
A19W7 
A19W8 

HP Part 
Number 

0414::';--'66567 

1;.:,).51-7463 

nl~O ·3470 
n 120-3470 
8120--3470 

1 ;:!~Jl-5564 
, "1 ?~'11 --:':-;564 

L:?51-5564 
I ?:-:-; 1-~_'!564 
1 ~)51-~!:)b4 
'1 ?~:i 1-::-;5t.4 

1;~51-5564 

1 ?~i 1--~;564 
1 ~~51-~i564 
1?"'J 1 '~~J564 
1~:=;1-5:i64 

I ?~-i1--5564 

1;.~~il-~j564 

12:::;1-··5~j64 

1251-5564 
'I ?~:j 1--<';~i64 

()414:::!'-66~=:;18 

1810--0sn5 

1;'~51"-740b 

1251--0292 

B12()-3526 
Hl ;)O·-,~527 

1251-5564 
1251---::',564 
1 :?51-5564 
'1 ?:>1-~,564 

()414~i--b6~i19 

0150-0075 
0150-0075 
11160-01hl 
0160-41307 
\/l(dl-Olbl 

0160-41:107 
0160-4807 
()160--0161 
1111,0-48117 
0Ib()-0161 

0340-0078 
1400-0249 
04145--0062.1 

04145-61631 
04145-61632 

04145-61601 
04145-61602 
04145-61603 
04145-61604 

C 
D 

8 
8 
13 

" 
5 

" ., 
5 
.. I 

5 
::" 
5 
:C:i 

5 
., 

5 

" 5 
5 

6 

B 
6 

:, 

:; 
5 
:; 

" 

-, 

8 
8 
4 
:I 
4 

3 
;3 

4 
:1 
4 

Qty 

:3 

2 

Table 6·3. Replaceable Parts (Cant 1 d) . 

Description 

MOTHER BOARD ASS'Y (FRONT) 

CIlNNF'CHm"-I? p IN MAL, 

CAfjl r i MUL 1"1-- CflNDurTDR 
CABLF, Mill [[-ClINIIIICTOR 
CA[<LF, MliL T J ... CDNDUCT flR 

CONNEC TlW-P C -, X 22 CONTACTS 
cnNNFI:TIIR PC ? X ';1':) [nNTt)I~T!3 

CUNNI- (:TOI" -PC :, x 0" cnNrAI';'T(~ 

CONr'W_1 :TOI~ --fJ C :, x »'-) cnNT~,r: l!_) 

CDNNICT(W-PC -, X 2?: CUNTAC' \:; 
CIlNNr-CTOR-PC 2 X '.l':' CONTAC1S 

CONNFCTIJI!""Pr: x 0" CIlNfACTS 
CONNECTliR-PC " X (,~2. CDNTACTS 
CIlNNFC1[if,--PC ? X ':)':) CDNTAf:TS 
CONN.~.~;HIR· -PC X ? ;:~ CONTAI"T~_; 

CONNeCTOR-PC x ,:)") CDNTA': 1 s 
CONNFC TOR-'PC 2 X "j';> CONT/\CI r; 

CIlNNECTClf!-PC " X ,)':l CON fACTS 
CONNFCT(IR .. PC " X ~i~? CUNTr,CTS 
CONNfCTIW-PC " X 0" CUNTACTS 
CONN[TTflR-PC X '-I'") CUN-l ~,CT~'; 

MOTHER BOARD ASS'Y (REAR) 

CAf'ACITl.IRFXll 4711f'F X 1.1 

CONNECTOR--l11 PIN MAI.r 
cnNNrl~Tr)R 24 F'TN F MICRI) R'rn,.nN 

CAfil E) MULTI CnNO\ICTClR 
CABl.E} MUl.Tl r;llNDI.lCTUR 

CL1NNFCTOR -PC EDCF 2;:> .. ·CIJNT II~OW 
CONNECTOR-PC U)(C,[ ':)'] Cf')Nl /r~I)W 
CONNECTOR-PC EDcr 2;:) .. -CUN f Ir~nw 
CONN!r: TflR - P C I DI--.[ ; __ '?""CONT I R I')W 

SMU FILTER BOARD ASS'Y 

2 
~:~ 

2 ., 

"ROW'.; 
Rm,J~:) 

.p r:.1W~.:; 
ROI.",n 

u,pp,cnUR' FX]) 4700PF +100-0% 500VDC CER 
CAPACITOR-FXD 4700PF +100-0% 500VDC CER 
CAP~,C"[lDR-F~,(D ,1l11JF ,'",,10% ;:~f)O\_J])C POLYE 
CAPAr:JTOR-FXD 3~r)I'- +-5% l(I()VO\~ CER 0,',-30 
cr,p(lr~JTnR--.-Fxn . ()1IJF "''''"111y. ;-)OOI,)[)C POl .. 'f'E" 

CAPACITOR-FXD 33PF +-5% 100VDC CER 0+-30 
CAPACITOR-FXD 33PF +-5% 100VDC CER 0+-30 
CAPACITOR-FXD ,OIUF +-10% 200VDC prn_YE 
CAPACITOR-FXD 33PF +-~z lDIIVDC CLR 11+-30 
CAPACITOR-FXD ,01l1F +-1 liZ. 200VDC POUE' 

TEPMTNAL.-STUD SllCI -FDTHRI.I PRESS-MTG 
CABl.F TIE .O()2-.b?5·-DIA .091-·WD NYL 
SHIEl.D--PI.ATE 

CABLE ASS'Y 
CABLE ASS' Y 

CABLE ASS' Y 
CABLE ASS'Y 
CABLE ASS'Y 
CABLE ASS'Y 

Mfr 
Code 

?lltl80 

;'04811 
;:0400 
;-'--0480 

;.-)n4~1() 

?04RII 
;"B4flO 
,'1\480 
,'8480 
?B4HO 

?84BO 
;'[)4(10 
;'1:1400 
?B480 
;:~!l4BO 

,'1]400 

:?f348() 
;-)O .. 'lRO 
;_:.)Fl4BO 
;:11480 

2_04130 

2rl4HO 

?U,4BO 
;:~14BO 

2!J4IJO 
?D41111 

?!J4HO 
; .. ' f! 48 0 
?B4nO 
?D4BII 

~~n4no 

;1)480 
?fl4BO 
,''1480 
;:~n4BU 
21)4811 

?04HO 
:_'B480 
:?U4flO 
;}I)480 
;~1l480 

91J;'91 
06383 
2134130 

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

Mfr Part Number 

04145- 66567 

H I?O<1j4"lO 
8L:'.0 -34'711 
Bl£~f)-34,/() 

1 ;:~'.':jl -'5~i64 
"l ;';~1-~_'I::'j64 
1 ;~~-I J. '-5~~j,f:14 
1 ~;~J 1-,~ .. ~j64 
1 ;:)"!1--·5':':lh4 
1;_:;51-~j~)64 

1;,:!~11-5:j,l14 

1 ;·.::~i·J --~'I~_'Jf,4 
1;:!~~il·-5~j64 

1 ~:_,-=; 1-~_'J~.:ih4 
1 ?~;:i 1 -5564 
I ?':'J 1-'~)~',:i64 

12~.) 1 -5::164 
1;'::51-~:;:=:i64 

1 ::~~:;1 -5:i64 
1 ::i~1-~!~.'.i64 

04') 4:':i--66!:; 1 n 

1;;?~'~1 -7406 
1 ;'i~:!1_- () ~:~92 

81 ;.~ O .... 3:':i;:1.6 
D'I? 0-3~,:j?7 

1 ;:!~:,1 '-5:i64 
".I. (_~51-~: .. ::,)A4 

1;:!~:,1"-5~j64 

I ; '~'! 1-'~!::_)64 

016[J-007S 
0160--0075 
0'160-0161 
0160'''4BII7 
[1160-0161 

0160-4807 
0160-4807 
0160-0161 
0'1/'0-4807 
0160-0161 

011--6809 000 209 
prTIM-B 
04145-00621 
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SECTION VI 

Reference HP Part c 
Designation Number D 

1 * 04145-04001 
2* 04145-002C4 
3* 3160-0465 
4* 2110-0569 
5 * 2110-0564 

6* 04145-00101 
7* 04145-00102 
8 1250-0118 
8 2190-0016 
8 2950-0001 

9 5040-4503 
10 04145-00205 
11 04145-00610 
12 1251-0292 
13 1250-1906 

14 3101-0010 
1 5 0515-0064 
16 5021-5808 
17 04145-00617 
18 2420-0001 

19 04145-00602 
20 04145-00605 
21 04145-00105 
22 04145-00604 
23 04145-00607 

24 04145-00603 
25 5062-37:16 
26 04145-00616 
27 C515-0889 
28 5021-5838 

29 04145-00103 
30 5062-1848 
31 5021-8407 
32 04145-00109 
33 04145-00609 

34 C4145-00663 
35 04145-24009 
36 2200-0165 
37 04145-00231 
37 04145-00232 

38 04145-(1211 
39 1345A 
40 0950-1752 
41 04145-01212 
42 2360-0115 

43 0515-0924 
44 2190-0584 
45 7120-1254 
45 7120-0478 
46 04145-24002 

47 2100-3972 
48 2100-3971 
49 04145-00131 
50 5041-0564 
51 04145-25003 

I 
52 

I 
04145-00629 

53 04145-01213 
54 '0062-3748 
55 5041-8801 
56 1460-1345 

57 2360-0333 
50 0515-1331 
59 04145-00606 
60 04145-40001 
61 04145-40001 

62 
I 

04145-00104 
63 1510-0130 
63 3050-0014 
63 2190-0084 
63 2950-0006 

i 64 S041-8819 
65 0515-1132 
66 04145-00608 
67 5062-3705 
68 5041-8820 

i 

6-26 

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

Qty Description Mfr 
Code 

1 FAN COVER 
1 REAR PANEL 
1 FAN 
1 NUT-FUSEHOLDER 
1 FUSE HOLDER 

1 CHASSIS 
1 CHASSIS 
4 CONNECTOR-RF BNC 
4 WASHER 
4 NUT 

5 FASTNER INSULATOR 
1 REAR PANEL 
1 PLA TE 
1 CONNECTOR 24-PIN FE MA L E 

CONNECTOR-RF TRIAXIAL 

1 SWITCH (s LID E) 
1 SCREW 
1 REAR FRAME 
1 PLA TE 
2 N LIT 

1 PLATE 
1 SHIELD PLATE 
1 CHASSIS 
1 SHIELD PLATE 
1 SIDE PLATE 

3 SHIELD PLATE 
1 TOP COVER 
1 PLA TE 

20 SCREW 
4 STRUT 

1 CHASSIS 
2 S I DE COVER 
1 FRONT FRAME 
1 CHASSIS 
1 SHIELD PLATE 

1 P LA T E 
4 WASHER 
4 SCREW 
1 FRONT PANEL (H P) 
1 FRONT PANEL (YHP) 

1 ANGLE 
1 DIGITAL DISPLAY 
1 FLEXIBLE-DISC DRIVE 
1 ANGLE 
4 SCREW 

4 SCREW 
4 WASHER 
1 TRADE MARK (HP) 
1 TRADE MARK ( Y H P) 
2 NUT 

1 RESISTOR-VARIABLE 1 K 
1 RESISTOR-VARIABLE 20K 
1 CHASSIS 
1 KEY CAf' 
1 RO D 

2 PLATE 
1 ANGLE 
1 BOTTOM COVER 
2 FOOT 
2 WIREFORM 

4 SCREW 
16 SCREW 

1 CENTER PLATE 
3 PLATE 
1 PLA TE 

1 SHASSIS 
BINDING POST 

5 WASHER 
2 WASHER 
2 NUT 

2 STRAP-HANDLE-CAP (FRONT) 
4 SCREW 
1 SIDE PLATE 
2 STRAP-HANDLE 
2 STRAP-HANDLE-CAP ( REA R) 

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

Model 4145B 

Mfr Part Number 

I 
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Model4145B SECTION VI 

Reference HP Part c 
Designation Number 0 

69 * 04145-61626 
70* 2360-0115 
71 * 04145-61627 
72 04192-40002 
73* 04145-00601 

74* 0515-0150 
75* 3101-2216 
76* 04145-01202 
77* -04145-01201 
78* 2950-0001 

79 * 1251-8695 
80* 3101-2298 
81 * 1250-Gl18 
82* 2110-0015 

2110-0305 
83* 2110-0565 
84 04145-01230 
85* 04145-00630 

Oty 

1 
4 
1 
1 
1 

2 
1 
1 
1 
3 

9 
2 
3 
1 
1 
1 
2 
1 

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

Description 

C2 (PIN 0180-3178) ASSEMBLY 
SCREW 
C3 (PIN 01803178) ASSEMBLY 
COUPLER 
SHIELD COVER 

S CREW 
SWITCH 
ANGLE 
ANGLE 
NUT 

CONNECTOR-AC PWR CEE22 MALE CA-MTG 
SLIDE SWITCH 
CONNECTOR-RF BNC 
FUSE 2.5AT 250V 
FUSE 1.25AT 250V 
FUSE HOLDER CAP 
ANGLE 
PLA TE 

Mfr 
Code Mfr Part Number 

* The parts reference-numbered with * are components of the Power Supply Assembly (HP PIN: 04145-69003). The Power Supply Assembly also 
includes a filter (HP PIN: 9135-0084) and a transformer (HP PIN: 9100-4518). not shown in Figure 6-1. 

Note 1: The part numbers of the cables that connect the X, Y, and Z output terminals on the Al (PN:D1345-66501) of 
the 1345A to the X, Y, and Z external output terminals on the rear panel of the 4145A are as follows: 

X-axis output 
Y axis output 
Z-axis output 

04145-61613 
04145-61614 
04145 - 6161 5 

r~ote 2: The part numbers of the screw and washer that retain the HP-[e, connector (PN.:1251-0292) are as follows: 

Note 3: 

SCREW 

WASH ER 

0380 0644 

2190-0577 

The part number of the cable assembly that is betwee" the 1345A and the A12 Board is as follows: 

CACLE ASSEMBLY 04145-61610 

See introduction to this section for ordering information 
*Indicates factory selected value 
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SECTION VI Mode14145B 

m 4145B SEMICONDUCTOR PARAMETER ANALYZER 
HOOlE" p~c~~~o 

,--
SOFTKEVS PAGE CONTROl MEASUREMENT ~~TO seQ INTEG TIME SflalHlTLKRMT 

MENU .S.NGlEIlIlEPEAT STAR'fST 

.~ 
00 Q 0 

-OJ rn ~~ (A] [[J 
1-[2] pREY NEn .APPEND.STOP·" i' CONT'" II MED " .PLOT~ 

[£] [£] J~OJ." J~ [1J ,[£] 
-[£] 

CURSOR MARI<.EII~ -[jJ OIiPRINT 

I-[£] [lQ] 
L[£] 

-[£] ~~~ RPG KNOB 
."IIlDCAl 

I-[£] [!QJ [1J [§J 
-[2] 
I-[£] 

EDIT ENTRY 
BACK fORWARD .. , ., 

II' . , a. m [£]~ OJOJCDOJ[£] 
/·",",,,.0/ rnrn oEi'E II * .. ~ 

LINE OJ[£] 
OFf ON n. 

0 ffirTI bob 
•• lin III -~I 

INTENSITY OJ[£] lID 0 

oob [Om FOCUS 
USER FILE 

0 SAve .. _ GEl • ISPAce ••• (EX 

ELi IT] IT] OOIJOJ[2] 

I 

/ 
Ten Key 

Item Part Number Q'ty Description 

1 5041-0343 13 BROWN 
2 5041-0277 21 PARL 
3 5041-0475 1 GOLD 
4 5041-0286 8 PARL 
5 5041-1881 1 "LOCAL" 
6 5041-0451 1 BLUE 
7 5041-0376 4 BROWN 
8 5041-0508 1 GREEN 
9 5041-0063 1 "FAST" 

10 5041-0059 4 "ARROW" 

-- 5041-0808 1 11 11 

5041-0811 1 "1" 
5041-0812 1 "2" 
5041-0813 1 "3" 

Ten Key 5041-0814 1 "4" 
5041-0815 1 "5" 
5041-0816 2 "6", "9" 
5041-0817 1 "7" 
5041-0818 1 "8" 

L..... 5041-0819 1 "0" 
RPG KNOB 0370-3033 1 RPG KNOB 

Figure 6-2. Part Numbers for the Front Panel Key Caps. 
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Figure 6-1. Major Mechanical Parts (Exploded View). 
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SECTION VII 

MANUAL CHANGES 

7-1. INTRODUCTION 

7 -2. HP 41458s may vary slightly depending on the serial number. This section contains 
information for customizing the Operation M all Ito/ and this manual, so that all the informa
tion pertains to the HP 41458 that you are using. 

7-3. MANUAL CHANGES 

7-4. To customize the Operatio/1 Monllo/ and this manual (Service Mal1l1a/) for your HP 
41458, refer to Table 7-1 and 7-2. respectively. and make all of the manual changes listed 
opposite your HP 41458's serial number. 

Table 7-1. Manual Changes in the Operation M (JIl/Ial 

Serial Number Make Manual Changes 

2608J00311 and below 1 • 6 
2608J01429 and below 6 

Table 7 -2. Manual Changes in the Service Ai anlta/ 

Serial Number Make Manual Changes 

2608J00498 and below 2,3,5,6 
2608J00817 and below 3,4,5,6 
2608J00822 and below to 2608JOO499 4. 5, 6 
2608J00915 and below 5, 6 
2608J01429 and below 6 
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• CHANGE 1 

Change the OLD text to NEW text as shown below: 

Page 1-4, paragraph 1-28: 

OLD: (PIN: 16058-60004 through 16058-60005, 16058-60007 through 16058-60011, 
and 1 6147 -60002) 

NEW: (PIN: 16058-60004 through 16058-60011) 

Page 1-15, Table 1-2, Reference Data (Sheet 3 of 3): 

OLD: 16147-60002 (28-pin 01 P) 
NEW: 16058-60006 (24-pin DIP) 

Page 1-17, Table 1-3, Accessories Supplied (Sheet 2 of 5): 

OLD: 16147-60002, 28 pin 
NEW: 16058-60006,24 pin 

• CHANGE 2 

Change the OLD text to NEW text as shown below: 

Page 8-44, Figure 8-16. A3 Board Troubleshooting Flow Diagram (Sheet 2 of 9): 

OLD: NEW: 

Test Point Signature Test Point Signature 

A3U9-pin 11 6460 A3U9-pin 11 272P 
A3U9-pin 12 5501 A3U9-pin 12 2444 
A3U9-pin 13 888P A3U9-pin 13 292P 
A3U9-pin 15 A5AP A3U9-pin 15 1C46 
A3U9-pin 16 OF61 A3U9-pin 16 PU2P 
A3U9-pin 17 5648 A3U9-pin 17 FFF9 
A3U9-pin 18 C02C A3U9-pin 18 F461 
A3U9-pin 19 CCFU A3U9-pin 19 C27A 

Part number of A3U9 Part number of A3U9 

A3U9 A3U9 

04145-85058 04145-85038 

7-2 
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• CHANGE 3 

Page 4-B, Table 4-1, Recommended Test Equipment: 

Delete "BNC (Male) to Alligattor Clips Test Lead A, T" 

Change the OLD text to NEW text as shown below: 

OLD: Shorting Connector P, A, T 
NEW: Shorting Connector P 

Page 5-2, Table 5-1, Adjustable Componesnt: 

Delete "5-30 A5R167 CMR ADJ Adjusts the CMRR of the SMU." 

Page 5-4, Table 5-2, Adjustment Requirements: 

Change the OLD text to NEW text as shown below: 

OLD: A5 SMU Board (PIN: 04145-66525) Para. 5-30 
NEW: A5 SMU Board (PIN: 04145-66505) None 

Page 5-22 through 5-24, paragraph 5-30: 

Delete paragraph 5-30. 

Page 6-17, Table 6-3, Replaceable Parts: 

Change the OLD text to NEW text as shown below: 

OLD: A5R164 0699-2662 RESISTOR-PAIR 100K +-0.01 % 
A5R165 2 1810-1117 NETWORK-RES 3-SIP 
A5R166 0699-2658 RESISTOR 100K +-0.01 % 
A5R167 1 2100-0568 RESISTOR-TRMR 100 10% 
A5R168 7 0757-0416 RESISTOR 511 1 % 

NEW: A5R60 5 1810-0604 RESISTIVE NETWORK 

Page 8-96, Figure 8-35, A5 Board Troubleshooting Flow Diagram (Sheet 2 of 9): 

Change the OLD text to NEW text as shown below: 

OLD: Check U13, R164 to R168, and C46. 
NEW: Check U13, R60 and C46. 

OLD: Replace R164 through R168. 
NEW: Replace R60. 

Delete "*A: If you replace one or more of R164 through R168, adjust Ri67." 
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Page 8-97, Figure 8-35, A5 Board Troubleshooting Flow Diagram (Sheet 3 of 9): 

Change the OLD text to NEW text as shown below: 

OLD: Check U4, R 164 to R 168, 023, and 024. 
NEW: Check U4, R60, 023, and 024. 

Delete "*A: If you replace one or more of R164through R168, adjust R167." 

Page 8-112, Figure 8-47, A5 SMU Board Assembly Component Locations. 
Page 8-114, Figure 8-47, A5 SMU Board Assembly Component Locations: 

Change the figure as shown on page 7-6. 

Page 8-113. Figure 8-48, A5 SM U Board Assembly Schematic Diagram (Sheet 1 of 2): 

Change the OLD text to NEW text as shown below: 

OLD: (PIN: 04145-66525) 
NEW: (PIN: 04145-66505) 

Page 8-115, Figure 8-48, A5 SMU Board Assembly Schematic Diagram (Sheet 2 of 2): 

Change the figure as shown on page 7-7. 
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• 

Figure 8-47. A5 SMU Board Assembly Component Locations. 
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Figure 8-48. A5 SMU Board Assembly Schematic Diagram (Sheet 2 of 2). 
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• CHANGE 5 

Change the OLD text to NEW text as shown below: 

Page 5-4, Table 5-2, Adjustment Requirements, 
Page 8-83, Figure 8-26, A2 Microprocessor Digital Control Board Assembly Schematic Dia
gram (Sheet 2 or 2): 

OLD: (PIN: 04145-66562) 
NEW: (PIN: 04145-66552) 

Page 6-5, Table 6-3, Replaceable Parts: 

OLD: A2U6 04145-85203 EPROM 
NEW: A2U6 04145-85201 EPROM 

A2U16 04145-85202 EPROM 

Page 8-25, Figure 8-14, A 1 Board Troubleshooting Flow Diagram (Sheet 1 of 5), 
Page 8-31, Figure 8-15, A2 Board Troubleshooting Flow Diagram (Sheet 1 of 11), 
Page 8-37, Figure 8-15, A2 Board Troubleshooting Flow Diagram (Sheet 7 of 11), 
Page 8-60, Figure 8-18, A9 Board Troubleshooting Flow Diagram (Sheet 2 of 11), 
Page 8-64, Figure 8-18, A9 Board Troubleshooting Flow Diagram (Sheet 6 of 11), 
Page 8-67, Figure 8-18, A9 Board Troubleshooting Flow Diagram (Sheet 9 of 11): 

OLD: 1) Turn off the 4145B. 
2) Jumper setting: 

A2W3: T 
NEW: 1) Turn off the 4145B. 

2) Remove A2U6 and A2U16. Insert A2U16 (Test ROM) into A2U6's socket. 

Page 8-34, Figure 8-15, A2 Board Troubleshooting Flow Diagram (Sheet 4 of 11): 

OLD: Regardless of the setting of A2W3, this Flow Diagram can be performed. 
NEW: Regardless of the ROM that is installed in A2U6's socket, this Flow Diagram can 

be performed. 

Page 8-38, Figure 8-15, A2 Board Troubleshooting Flow Diagram (Sheet 8 of 11), 
Page 8-39, Figure 8-15, A2 Board Troubleshooting Flow Diagram (Sheet 9 of 11), 
Page 8-40, Figure 8-15, A2 Board Troubleshooting Flow Diagram (Sheet 10 of 11), 
Page 8-41, Figure 8-15, A9 Board Troubleshooting Flow Diagram (Sheet 11 of 11): 

OLD: Note: Be sure jumper setting: A2W3: T 
NEW: Note: Be sure that Test ROM (A2U16) is installed in A2U6's socket. 
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Page 8-15, Figure 8-12, Flow Diagram Notes (sheet 2 of 5): 

Add the following text and NOTE. 

4) The 4145B is equipped with a special Test ROM which contains the programs 
necessary to exercise the digital circuits on the A 1, A2, and A9 boards. During 
normal instrument operation, the Test ROM is installed in a dummy socket 
(A2U16's socket) on the A2 board. For certain troubleshooting procedures, how
ever, it must be installed in the A2U6's socket on the A2 board. Instructions on 
when to use the Test ROM are given in the flow diagrams. 

Page 8-80, 
Locations, 
Page 8-82, 
Locations: 

NOTE 

After troubleshooting has been performed and repairs completed, the 
Test ROM must be removed from the A2U6's socket and reinstalled 
in the dummy socket (A2U16's socket), and the standard A2U6 ROM 
must be installed in the A2U6's socket. 

Figure 8-25, A2 Microprocessor Digital Control Board Assembly Component 

Figure 8-25, A2 Microprocessor Digital Control Board Assembly Component 

Change the figure as shown on page 7-12. 

Page 8-81, Figure 8-26, A2 Microprocessor Digital Control Board Assembly Schematic Dia
gram (Sheet 1 of 2): 

Change the figure as shown on page 7-13. 
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Figure 8-25. A2 Microprocessor Digital Control Board Assembly Component Locations. 
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Model4145B SECTION VIII 

SECTION VIII 

SERVICE 

8-1. INTRODUCTION 

8-2. This section provides information and 
instructions for troubleshooting and repairing the 
Model 4145B Semiconductor Parameter 
Analyzer, exclusive of the digital display. (For 
service information on the 1345A Digital 
Display, refer to the 1345A Operating and 
Service Manual, located at the back of this 
binder.) A block-diagram discussion, trouble
shooting guide, and complete circuit schematics 
are included. Component locators are given on 
the page facing each board assembly schematic. 
An illustration of the instrument's interior is 
shown in Figure 8-2. 

8-3. SAFETY CONSIDERATIONS 

8-4. This section contains warnings and 
cautions that must be observed to ensure the 
safety of service personnel and to prevent 
damage to the instrument. 

WARNING 

MAINTEN ANCE DESCRIBED HERE
IN IS PERFORMED WITH POWER 
SUPPLIED AND PROTECTIVE 
COVERS REMOVED. SUCH 
MAINTENANCE SHOULD BE 
PERFORMED ONLY BY SERVICE 
TRAINED PERSONNEL AWARE OF 
THE HAZARDS INVOLVED. WHERE 
MAINTENANCE CAN BE 
PERFORMED WITHOUT POWER 
APPLIED, THE POWER SHOULD BE 
REMOVED. AFTER ANY REPAIR IS 
COMPLETED, ENSURE THAT ALL 
SAFETY FEATURES ARE INTACT 
AND FUNCTIONING PROPERLY 
AND THAT ALL NECESSARY PARTS 
ARE CONNECTED TO THEIR 
MEANS OF PROTECTIVE GROUND
ING. 

8-5. RECOMMENDED TEST EQUIPMENT 

8-6. Test equipment required for trouble
shooting and repairing the 4145B is listed in 
Table 4-1. If the recommended model is not 
available, equipment which meets or exceeds the 
listed specifications may be used. 

8-7. TROUBLESHOOTING 

8-8. Before troubleshooting the 4145B, make 
sure that the failure is not caused by a faulty 
disc or a dirty read head. If the disc is damaged 
or worn because of prolonged use or improper 
handling or storage, or if the read head in the 
flexible-disc drive is dirty, the instrument may 
not be able to correctly or completely read the 
operating system software. Checking both of 
these possibilities, before troubleshooting, will 
effectively eliminate time wasted in tracking 
down a nonexistent hardware failure. If the 
failure is not caused by the disc or read head, 
refer to the troubleshooting guide given in 
paragraph 8-15. It provides step-by-step 
procedures, in flow diagram form, designed to 
isolate most failures to a component or circuit 
level. 

8-9. REPAIR 

8-} O. Instructions for removing major assem
blies are given in paragraphs 8-17 through 8-35. 
Take special care when removing or working 
near the digital display. For instructions on 
removal of the CRT itself, refer to the 1345A 
Opera ting and Service Manual, located at the 
back of this binder. 

8-1 Scans by ArtekMedia => 2010



SEeTIO N VIII 

8-11. BLOCK-DIAGRA;Vl DISCUSSION 

8-12. The overall block diagram of the 4145B is 
shown in Figure 8-2. An explanation of the 
various ground references used throughout the 
instrument will be given first, followed by 
descriptions of the four major sections-
measurement section, measurement control 
section, digital control section, and power supply 
section. (Refer to Figure 8-1.) 

When the shorting-bar on the rear panel is 
conn~ted, the digital and analog grounds (W 
and V ) in the floating section (enclosed in 
dashed lines) are tied directly to chassis ground. 
Complete isolation bet ween the floating and 
grounded sections is obtained by disconnecting 
the shorting bar. Regardless of whether the 
shorting-bar is connected or not, output from the 
SMUs and voltages sources is always referenced 
to analog ground (\7). To ensure proper ground 
isolation bet ween the floating circuits and 
grounded circuits, optocouplers are used for data 
transmission between the A2 and A3 
microprocessors. SMU power source commons 
(~ , W ' ~ ,~) are independent of each 
other, and each is floating above analog ground. 
The level at which each SMU common is floating 
is primarily determined by the specified output 
from the corresponding SMU, and it can range 
from OV to greater than ±IOOV. The ground 
reference (W ) for the switching circuits on the 
All board is floating at approximately 120 
160Vdc below chassis ground. Functionally, the 
4145B has four major circuit sections : 0) 
Measurement Section, (2) Measurement Control 
Section, (3) Digital Control Section, and (4) 
Power Supply Section. Each is briefly discussed 
below. 

(1) Measurement Section: 

8-2 

The measurement section consists of four 
SMUs (A5 through A8), two voltage sources 
and two voltage monitors (A 16), and four 
S:\lIU filters (A19). Each SMU has two 
modes of operation: (1) V mode--voltage 
source/current monitor, and (2) I 
mode--current source/voltage monitor. In 
V mode, the SMU outputs up to ± IOOV; in I 
mode, up to ±IOOmA. The basic circuit of 
one SMU consists of a power amplifier, a 
voltage monitor, a current monitor, range 
resistor, and various control circuits. The 
power amplifier amplifies a precise 
ref erence voltage which is proportional to 
the specified SMU output voltage or 
current. The load seen by the power 
amplifier consists of the range resistor and 

Mode14145B 

DUT connected in series. The voltage 
monitor is connected across the DUT, and 
the current monitor is connected across 
the range resistor. In V mode operation, 
the voltage across the DUT is fed back to 
the input of the power amplifier, where it 
is summed with the reference voltage to 
control the output from the power 
amplifier and to keep the voltage across 
the DUT constant when the DUT resistance 
changes. Because the range resistor and 
DUT are connected in series, the current 
flowing through the DUT must also flow 
through the range resistor. The range 
resistor value is known. The current 
monitor measures the voltage drop across 
the range resistor, and the microprocessor 
calculates the DUT current from the 
known range resistor value and measured 
range resistor voltage using a standard 
Ohm's law equation. The result is sent to 
the A2 board for display and is also used 
for current compliance control. I mode 
operation is almost identical to V mode 
operation. The current through the DUT is 
measured by the current monitor and is fed 
back to the input of the power amplifier, 
where it is summed with the reference 
voltage (different from that used in V 
mode) to control the output from the 
power amplifier and to keep the current 
through the DUT constant when the DUT 
resistance changes. The voltage across the 
DUT is measured by the voltage monitor. 
The result is sent to the A2 board for 
display and is also used for voltage 
compliance control. Two reference 
voltages are used : one for V mode 
operation and one for I mode operation. 
Both are supplied from the D-A converter 
on the A4 board and are normalized at OV 
to ±IOV. Also, voltage and current 
measurement results are normalized at OV 
to ± I OV and then applied to the A-D 
converter on the A3 board before being 
sent to the A2 board. 

The A 16 board contains two voltage 
sources and two voltage monitors. Each 
voltage source is a constant gain (x2) 
amplifier which amplifies a reference 
voltage. Each has a complementary-
symmetry output stage which keeps the 
voltage applied to the D UT constant when 
the DUT resistance changes. Each voltage 
monitor is simply an amplifier whose gain 
is x5 for input voltages less than ± 2V, and 
xO.5 for input voltages higher than ±2V. 
'v1aximum allowable input is ±20V. 
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Mode14145B SECTION VIn 

(2) 

The A19 board contains four low-pass 
filters (one for each SMU) which reject 
normal mode noise picked up by the 
measurement cables. 

Measurement Control Section: 

This section consists of the A3 and A4 
boardsJ and it controls the SMUs, voltage 
sources; and voltage monitors. Basically, 
the A3 board contains a microprocesser, a 
successive-approximation A-D converter, 
and a ten-channel multiplexor. The A3 
microprocessor directly controls the 
measurement circuits as directed by the 
host microprocessor on the A2 board. 
Data transmission between the A3 
microprocessor and the A2 
microprocessor is via optocouplers to 
insure proper ground isolation. The V 
monitor and I monitor outputs from each 
SMU and the outputs from the two 
voltage monitors on the Al6 board are 
applied to the A3 A-D converter through 
the ten-channel multiplexor. The 
multiplexor sequentially selects one 
channel for A-D conversion. Only 
channels used in the measurement are 
selected for A-D conversion. For 
example, if SMUI is not selected on the 
CHAN NEL DEFINITION page (see Figure 
3-2l)J the multiplexor will not select the 
SMUl V monitor and I monitor inputs. 

(3) 

The A4 board contains a D-A converter, a 
ten-channel demultiplexor, and ten 
sample/hold amplifier. It provides the 
reference voltages used by the SMUs and 
voltage sources. The reference voltages, 
which range from OV to ± I OV with .5m V 
resolution, are generated by the D-A 
converter in response to digital data sent 
from the A3 microprocessor. The output 
from the D-A converter is applied to the 
demultiplexor, which distributes the 
reference voltage to the appropriate 
sample/hold amplifier. 

Digital Control Section: 

This section consists of the A1. A2. A9. and 
A10 boards. the flexible-disc drive. and the 
1345A Digital Displa~ The A2 provides over
al I instrument control, It contains an 8-bit 
microprocessor. 16K bytes of read-only memor~ 
96K bytes of random-access memor~ and asyn
chronous communication interface adapter for 
serial data transfer to and from the A3 board, 
Data transfer to and from the A1 and A9 
boards is via an 8-hit-parallel data bus, 

The Al board contains the interface for 
data transfer between the A2 and AID 
boards. It also contains an 8-bit to 16-bit 
I/O converter, a data buffer, a display 
data latch, a display RAM, and various 
control circuits for the 1345A Digital 
Display. 

r- Digital Control Section ~r Measurement ~,,- Measurement Section ...... 
Control Section 

1345A 
Digital 

Flexible Disc 
Drive Unit 

MPU and 
Interfaces 

AI, A2, A9 
and AIO 

Mother Board 

Al7 and AlB 

SMU 
Controller 

A3 and A4 

SMU 

AS 'V A8 

Vs and Vm 
Al6 ~--------. 8 

@ 
Ql 

r- Power Supply Section--.,. 

Power Supply 

All ....., AlS 

Figure 8-1. Four Major Sections of the 4l45B 

SMUI 
SMU2 
SMU3 
SMU4 

VsI 
Vs2 
Vml 
Vm2 
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8-4 

The A9 board is divided into two 
sections: (l) HP-IB control and (2) 
flexible-disc drive control. Each section 
has its own control IC which handles data 
transf er operations. 

The Al a board is located behind the front 
panel, and contains the rotary pulse 
generator for marker control, and various 
keys and LEDs. Key depressions and 
rotations of the rotary pulse generator 
are encoded by the circuits on the Ala 
board, and then output to the A2 
microprocessor via the data bus interface 
on the Al board. 

The flexible-disc drive accepts a 3.5-inch 
disc which functions as the 4145B's mass 
storage unit. Read/Write operations are 
controlled by the A2 microprocessor via 
the flexible-disc drive control IC on the 
A9 board, which converts the 8-bit 
parallel data into serial data. 

(4) 

Model 4145B 

Power Supply Section: 

This section consists of the A II through 
Al5 boards, and provides the required DC 
power for the floating and grounded 
sections. The A 11 Switching Power 
Supply converts line voltage into high 
frequency (23kHz) pulses. This allows the 
use of a smaller power transformer, 
without sacrificing power output 
capability. In addition to the switching 
circuits, the All board contains a power 
on detection circuit which resets the A2 
and A3 microprocessors, and a power loss 
detection circuit. The Al2 DC 
Power-Supply rectifies the pulses from 
the All board, and provides the filtering 
and regulation for the 5V, 12V, and 15V 
used by the instrument's grounded 
circui ts. The A 15 board is the power 
supply for the floating circuits. It 
provides +5V, -15V, and +15V for the 
measurement control section and the 
measurement section, and ± 130Vdc, 
±60Vdc, ±40dc, and low level ac for the 
Al3 and Al4 SMU power sources. 

The A 13 and A 14 boards are identical, and 
each provides the voltages necessary to 
drive two SMUs. A13 drives 1\6 and 1\7; 
and A14 drives 1\5 and 1\8. 
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Figure 8-2. Overall Block Diagram. 
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Table 8-1. Hardware-related Error Codes 

Error Code Meaning 

ROM errors (Did not pass the check-sum test. ) 

Error P06 P06: A2U6 

RAM errors (Did not pass the read/write test. ) 

Error POI POI: A2UI P7: A2U7 
t? 

POS P02: A2U2 P8: A2U8 

P03: A2U3 P9: A2U9 

P07 P04: A2U4 PIO: A2UIO 
t? 

Pll pos: A2US Pll: A2Ull 

IRQ Circuit errors (*: Appears only when the test ROM is used. ) 

Error P20 Bank RAM select signal from A2Ul7 is disable. 

P21 The timer status flip-flop (A2U21) is not set or reset. 

P22* IRQ signal from A2U21 is disabled. 

P23* The ACIA (A2U38) loop back test failed. 

P24* IRQ signal from A2U38 is disabled. 

P2S* IRQ signal disabled. 

MSU (Mass Strage Unit: FDD and Disc) errors 

Error M08 Spare directory was read. 

M09 Neither main nor spare directory can be read. 

MID Directory can not be rewritten. 

Mll Data in the RAM and data written onto the disc are not identical. 

Ml2 Time out error. 

M13 Track 00 signal was not detected. 

Ml4 The specified track signal can not be detected. 

MIS Track address can not be detected. 

Ml6 CRC (Cyclic Redundancy Check) error. 

Ml7 Incorrect handshake timing. 

Ml8 Write operation was shut down. 

M02 FDD Ready signal was not detected. 

SMU control circuit error 

Error AOI SMU control circuit (A3 and A4) is not functioning properly. 

SECTIO N VIII 

8-15. TROUBLESHOOTING GUIDE 

8-16. Board level isolation of most instrument 
failures can be quickly accomplished by using the 
troubleshooting flow diagram of Figure 8-3. 
Turn the 4145B off and follow the instructions 
given in the flow diagram. When the faulty 
board has been isolated, proceed to the 
component level troubleshooting flow diagram 
for that board. Table 8-1 lists error codes 
related to certain hardware failures and can be 
used for quick failure isolation. Table 8-2 lists 
SMU status. 

Model4145B 

Note 

One of the error codes listed in Table 
8-1 and 8-2 may be displayed if the 
instrument is turned on after 
experiencing an extreme change of 
ambient temperature. In this case, 
allow the instrument to fully warm up 
(ignor the displayed error code), and 
then turn it off and on one time. 

Table 8-2. SMU Status 

Display Meaning 

CHAN ( ! ! ! DOWN! ! !) SMU control circuit (A3 and A4) is not functioning properly. 

xx I' 0: No error 

LError I: V offset error 

Code 2: I offset error 

3: I leak 
CHAN (xx, xx, xx, xx) Lchannel No. 4: V range error 

5: I range error 

6: lin offset error 

7: Loop Change Detector error 

8-6 
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Mode14145B 

Troubleshoot the A12 
board. 

NO 

Turn off the 41458 and 
disconnect the flat 
cable from the Al board. 
Turn on the 41458. 

NO 

YES 

Troubleshoot the 1345A. Troubleshoot the A2 
board. 

(Also check the Al and 
A12 boards.) 

DS 1 DS2 DS3 
(on) (on) (off) 

A2~O~ -, 

YES 

YES 

Check the fuses, 
switches, filter and 
transformer on the Rear 
Assembly. 

(Also check the All 
board.) 

NO 

NO 

YES 

All is shut down. Turn 
off the 4145B and 
disconnect the cable 
from AIIJ2. Turn on the 
4145B. 

YES 

Troubleshoot the Al 
board. 

Troub 1 eshoot the All 
and A12 boards. 

Troubleshoot the A15, 
A13 and A14 boards. 

(Also check the FDD, 
1345A, and the AI, A2 
and A9 boards.) 

(Also check the A3 
through A8 and A16 
boards. ) 

NO 

Error AOI. Approxi
mately 30 sec. after AOI 
is displayed, the MENU 
will be displayed. 

(Also check the A2, A4 
and A15 boards.) 

NO 

YES 

Refer to Table 
Table 8-1. 

The disc is damaged. 
Use another disc. 

Change the disc. 

NO 

YES 

Refer to Table 8-1. 
Troubleshoot the 
A2 board. 

Troubleshoot the A9 
board. 

(Also check the FDD.) 

Return t 
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NO 

NO 

YES 

11 is shut down. Turn 
off the 4l4SB and 
disconnect the cable 
from AllJ2. Turn on the 
4l45B. 

YES 

>ubleshoot the All 
I A12 boards. 

Troubleshoot the AlS, 
A13 and A14 boards. 

Iso check the FDD, 
ISA, and the AI, A2 
I A9 boards.) 

(Also check the A3 
through A8 and A16 
boards.) 

NO 

Error ADI. Approxi
mately 30 sec. after ADI 
is displayed, the MENU 
will be displayed. 

(Also check the A2, A4 
and A15 boards.) 

NO 

Refer to Table 
Table 8-1. 

The disc is damaged. 
Use another disc. 

Change the disc. 

NO 

YES 

Refer to Table 8-1. 
Troubleshoot the 
A2 board. 

Troubleshoot the A9 
board. 

(Also check the FDD.) 

YES 

Allow the instrument 
to warm up for at 
least 40 minutes, then 
turn it off and on one 
time. 

Return to START. 

(Also check the A13 
and A14 boards.) 

Check the Filter switch 
and HP-IB Address 
Switches on the rear 
panel. 

YES 

Troubleshoot the A3 
board. 

(Also check the A2, A4 
and AIS boards.) 

NO 

Troubleshoot the AID 
board. 

NO 

YES 

Troubleshoot the A12 
board. 

NO 

Trouble, 
faulty ~ 
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YES 

er to Table 
Ie 8-1. 

] 

NO 

YES 

Refer to Table 8-1. 
Troubleshoot the 
A2 board. 

Troubleshoot the A9 
board. 

(Also check the FDD.) 

YES 

Allow the instrument 
to warm up for at 
least 40 minutes, then 
turn it off and on one 
time. 

Return to START. 

(Also check the A13 
and Al4 boards.) 

YES 

Check the Filter switch 
and HP-IB Address 
Switches on the rear 
panel. 

YES 

Troubleshoot the A3 
board. 

(Also check the A2, A4 
and Al5 boards.) 

NO 

Troubleshoot the AID 
board. 

NO 

YES 

Troubleshoot the Al2 
board. 

NO 

Troubleshoot the 
faul ty S~IU. 

Troubleshoot the Al6 
board. 

SEeTIO N VIII 

Note 

When the faulty board has been isolated, 
proceed to the component level 
troubleshooting flow diagram for that 
board. If the failure is in the AI, A2, 
A3, A4, A9 or A10 board, see Figure 8-12 
Digital Section Troubleshooting Notes, first. 

Troubleshoot the A9 
board. 

The 4145B is functioning 
properly. Check cables 
and the test fixture. 

(Go to Flow Diagram (~) ) 

Figure 8-3. Assembly Level Trouble Isolation Flow Diagram. 
8-7 
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SECTIO N VIII 

8-17. ASSEMBLY REMOVAL 

DISCONNECT 
FROM THE 
PROCEEDING 
REMOVAL. 

WARNING 

THE INSTRUMENT 
AC SOURCE BEFORE 

WITH ASSEMBLY 

CAUTION 

BOTH INCH AND METRIC HARD
W ARE ARE USED IN THIS 
INSTRUMENT. 

Mode14l45B 

8-18. ASSEMBLY LOCATIONS 

8-19. Assembly locations are shown in Figure 
8-2. 

The All and A12 boards are mounted on rear 
assembly A; the A 19 board is mounted on rear 
assembly B. Refer to Figures 8-7 and 8-9, 
respectively. 

All SWITCHING 
POWER SUPPLY 
BOARD ASSENBLY 

Al6 VS!VM 
BOARD 
ASSENBLY 

AIS FLOTING 
POWER SUPPLY 
BOARD ASSEMBLY 

Al8 MOTHER 
BOARD 
ASSEMBLY (REAR) 

Al2 DC A9 HP-IB AND 
POWER MSU CONTROL 
SUPPLY BOARD BOARD ASSEMBLY 

134SA 
DIGITAL 
DISPLA'Y 

8-8 

DISPLAY 
CONTROL 
BOARD 
ASSEMBLY 

BOARD ASSEMBLY 

A2 MICROPROCESSOR 
DIGITAL CONTROL 
BOARD ASSEMBLY 

(TOP VIEW) 

Al4 } SMU POWER 
3 SOURCE BOARD 

ASSEMBLY 

SMU 
BOARD 
ASSEMBLY 

AIO KEYBOARD AND 
DISPLAY CONTROL 
BOARD ASSEMBLY 

A4 CONVERTER 
BOARD ASSEMBLY 

Al7 MOTHER 
BOARD 
ASSEMBLY (FRONT) 

FDD ASSEMBLY 

(BOTTOM VIEW) 

Figure 8-4. Assembly Locations. 
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Mode14145B 

8-20. Al THROUGH A8 BOARD REMOVAL 

8-21. To remove the A 1 through A8 boards, 
perform as follows: 

0) Remove the top cover. 

(2) Remove the large shield plate. 

(3) To remove the A2, A3 or A4 boards, grasp 
the color-coded tabs mounted on the ends 
of each board and pull up. To remove the 
Al board, first disconnect the blue 
fla t-cable and then use the color-coded 
tabs to pull the board from its slot. To 
remove the A5, A6, A 7 or A8 board, first 
raise the board halfway out of its slot and 
disconnect the cables from Jl and J2, 
then pull the board from its slot. 

Note 

The A5, A6, A 7 and A8 boards are 
identical, and, as such, have the same 
color-coded tabs. 

8-22. A13 THROUGH A16 BOARD REMOVAL 

8-23. To remove the A13 through A16 boards, 
perform as follows: 

0) Remove the top cover. 

(2) Remove the small plate covering the 
boards. 

(3) To remove the A16 board, grasp the 
color-coded tabs mounted on the ends of 
the board and pull up. To remove the A15 
board, first disconnect the cable from 
All J2 and then use the color-coded tabs 
to pull the A15 board from its slot. To 
remove the A13 or A14 board, first 
disconnect the cables from Jl and J2, and 
then use the color-coded tabs to pull the 
board from its slot. 

SECTIO N VIII 

8-24. FRONT PANEL REMOVEL 

8-25. To remove the 1345A or the AIO board, 
the front panel must first be removed. To 
remove the front panel, perform as follows: 

0) Remove the screws from each corner of 
the front panel. 

(2) Remove the Marker Control Dial. Use a 
.062mm Hex Driver. 

(3) Remove the front panel as shown in 
Figure 8-5. 

Figure 8-5. Front Panel Removel. 

8-9 
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SECTIO N VIII 

8-26. DISPLAY (l345A) REMOVAL 

8-27. To remove the 1345A, perform as follows: 

(l) Remove the top cover. 

(2) Remove the large shield plate. 

(3) Remove the front panel (refer to 
paragraph 8-25). 

(4) Remove screws CD, CD and 0. Refer to 
Figure 8-6 (a). 

(5) Carefully remove the plastic trim strip 
from the top of the front frame (use a 
screwdriver ). 

(METRIC) 

(a) Screw Locations 

Mode14145B 

(6) Remove the adhesive-backed trim strip 
from the left side of the front frame. 

(7) Remove screws CD, ®, ® and 0. Refer 
to Figure 8-6 (a). 

(8) Disconnect the blue flat-cable from the 
Al board, and disconnect the focus/ 
intensity control cable and the X, Y, and 
Z analog output cables from the 1345A. 

(9) Carefully slide the 1345A about halfway 
out of the 4145B as shown in Figure 8-6 
(b). 

(lo) Disconnect the power cable connected to 
the rear of the 1345A and then slide the 
1345A completely out of the 4145B . 

Note 

The power cable for the 1345A is long 
enough to permit operation of the 1345A 
outside the 4145B. 

(b) Removal 

Figure 8-6. 1345A Removal. 

8-10 
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Model 4145B 

8-28. REAR ASSEMBLY A REMOVAL 

8-29. To remove Rear Assembly A, perform as 
follows: 

(1) Remove the top and bottom covers. 

(2) Remove the left side-cover. 

(3) Remove /screws CD through @. Refer to 
Figure 8-7 (a). 

(4) Disconnect all cables. 

(5) Carefully pull out the assembly as shown 
in Figure 8-7 (b). 

, '. 

~IIII' fl : -

(j) 8 ® ® 

(a) Screw Locations 

SECTION VIII 

8-30. All AND A12 BOARD REMOVAL 

8-31. To remove the All and A12 boards, 
perform as follows: 

(l) Remove rear assembly A as described in 
paragraph 8-28. 

(2) The Allor A12 board can be removed by 
disconnecting all cables and removing the 
screws that secure the board to the 
assembly. Refer to Figure 8-8 (a). 

(3) If screws 1 through 5 shown in Figure 
8-8 (a) are removed, the line filter can be 
accessed, as shown in Figure 8-8 (b). 

IWARNING1 

POTENTIAL SHOCK HAZARD. DAN
GEROUS VOLTAGES MAY BE PRESENT 
ON THE All BOARD EVEN AFTER THE 
4145A HAS BEEN TURNED OFF. 

(b) Removal 

Figure 8-7. Rear Assembly A Removal. 
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SECTION VIII Mode14145B 

(a) A12 Board Removal (b) Line Filter Circuit 

Figure 8-8. All and A12 Board Removal. 

8-32. REAR ASSEMBLY B REMOVAL 

8-33. To remove Rear Assembly B, perform as 
follows: 

(l) Remove Rear Assembly A as described in 
paragraph 8-28. 

(2) Disconnect the Shorting Bar (CD in Figure 
8-7 (b». 

(3) Remove screws CD through @. Refer to 
Figure 8-7 (b). 

(4) Remove the outer panel. 

(5) Remove screws CD through ®. Refer to 
Figure 8-9. 

(6) To access the A 19 board, shown in Figure 
8-10, remove the shield plate. 

8-12 

Figure 8-9. Rear Assembly B Removal. 
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Mode14145B 

Figure 8-10. A19 Board Assembly. 

SECTIO N VIII 

8-34. FDD AND A9 BOARD REMOVAL 

8-35. To remove the FDD (Flexible Disc Drive) 
and the A9 board, perform as follows: 

(1) Remove the bottom cover. 

(2) Remove screws CD through CD shown in 
Figure 8-11. 

CAUTION 

THE FOUR SCREWS ARE METRIC 
THREADED. BE SURE TO USE THE 
SAME SCREWS WHEN RE-INSTALLING 
THE FDD. 

(3) Carefully pull out the FDD through the 
front panel. 

(4) Remove the flat cables connected to the 
A9 board. 

(5) Remove the screws securing the A9 board 
to the chassis. 

Screws CD through CD are Metric. 

Figure 8-11. FDD and A9 Board Removal. 

8-13 
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SECTIO N VIII Model4145B 

8-14 

FLOW DIAGRAM NOTES 

Digital Section Troubleshooting Notes 

There are fifty digital section troubleshooting flow diagrams-six primary and forty-four 
secondary. A complete listing of all digital section troubleshooting flow diagrams, along 
with a brief description of each, is given in Table 8-4. These flow diagrams provide the 
instructions, signature analyzer control setting~ and signature analyzer probe and connection 
points necessary for component level troubleshooting. Signature analysis is used extensively. 
If you are not familiar with signature analysis, refer to Pigure 8-13. It gives a brief 
description of the technique. 

Before troubleshooting the 4145B" there are a few points concerning switch and jumper 
settings, test ROM usage, etc., that you should be aware of. 

1) A2Sl on the A2 board and A3S1 on the A3 board are 7-bit DIP switches that set the 
4145B to the appropriate test mode during troubleshooting. During normal operation 
all bits of A2S1 are set to 1, and all-bits of A3Sl are set to 0, as shown below . 

• 

~~~j~~~~ 
A2S1 Normal Setting A3Sl Normal Setting 

NOTE 

After troubleshooting has been performed and repairs oompleted, 
A2S1 and A3S1 must be set as shown above to allo~ normal 
ins tr-WTlen t 

2) There are twenty jumpers, in all, on the A1 through A4 and A9 boards. The settings of 
these jumpers are changed to set the 41458 to the appropriate test mode as occasion 
calls while troubleshooting the 4145B. The correct jumper settings are given in the 
Plow Diagrams. The normal setting for each jumper is pictorially given in Table 8-3, 
along with a brief description. 

NOTE 

After troubleshooting has been performed and repairs oompleted, 
eaoh must be set to its normal to allo~ normal 
instrument 

Figure 8-12. Flow Diagram Notes (Sheet I of 5). 
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Mode14145B SECTIO N VIII 

---------- FLOW DIAGRAM NOTES 

3) The flat-cable connected between the FDD (flexible-disc drive) PC board and the A9 
board must be disconnected and then connected to the A9 board as instructed in 
troubleshooting flow diagram when troubleshooting the A9 board. The procedure for 
connecting the cable to the A9 board is described below: 

1) / Turn off the 4145B and remove the bottom cover. 

2) Remove the flexible-disc drive and disconnect the flat-cable from FDD PC board. 

3) Connect the cable to the A 9 board as shown below: 

Remove FDD. flat-cable 

Figure 8-12. Flow Diagram Notes (Sheet 2 of 5). 
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SECTIO N VIII Mode14145B 

8-16 

FLOW DIAGRAM NOTES 

Troubleshooting Flow Diagram Notes 

Flow Diagram ( A2 - 1) 

'START • 

Is the O.96MHz clock 
signal shown below 
present at A3U23-pin l2? 

CH - - A (DC, I NT) 
2V/DIV O.S~s/DIV YES 

OV 

Jumper and switch 
settings: 

A3Wl: H 
A3W4: T } 
A3S1 setting: 

Indica tes the lead-in, or ini tial, 
troubleshooting flow diagram for a faulty 
board isolated by the Assembly Level Isolation 
Flow Diagram. If the Assembly Level 
Isolation Flow Diagram instructs you to 
troubleshoot the A2 Board, for example, go to 
the flow diagra m labelled A2-1. Do not go 
directly to a higher-numbered flow 
diagram--A2-2 or A2-3, for example. 
Higher-numbered flow diagrams, if any, 
originate only from the lead-in flow diagram. 

CD Compare the actual (observed) clock signal 
with the one given in the figure ( ® ). 

CD Connect channel A of the 1740A 
(recommended oscilloscope) to A3U23-pin 
12. Set the 17 40A's controls as follows: 

COUPLING ••....... DC 
DISPLA Y ••••••....•.. Channel A 
TRIGGER •••.••..•.... INT 
VOLT/DIV .••..•..•.... 2 
TIME/DIV ••..•........ 0.5/J3 

CD Set the listed jumpers to the indicated 
settings. In the example given, A3W 1 
should be set to H, and A3W4 to T. Leave 
all other jumpers as they are, change the 
settings of those listed only. After 
troubleshooting has been performed and 
repairs completed, be sure to set all 
jumpers to their normal settings (refer to 
Table 8-3). 

CD Set the bit-switches of the indicated 
switch as shown. In the example given, 
A3S1 should be set to 1010101. After 
troubleshooting, set A2S1 and A3S1 to 
their initial settings (refer to the figure on 
page 8-14). 

Figure 8-12. Flow Diagram Notes (Sheet 3 of 5). 
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Mode14145B SECTIO N VIII 

Signature Analyzer 
Setting: 

START: \.. A2US2-pin 

STOP: J A2US2-pin 

CLOCK: \... A2TP9 

WINDOW: 3951 ( +SV) 

Is the signature at 
A2U37-pin 6 "75SH"'( 

NO 

Is the following 
signature set correct? 

FLOW DIAGRAM NOTES 

2 

1 

19 

YES 

CD Set the Signature Analyzer's START, STOP 
and CLOCK controls as indicated (J: Jl 
OUT) C\ .. :..tl'llI.IN). 

®,®,G) 
Connect the START, STOP and CLOCK 
leads of the Signature Analyzer's active 
pod to the indicated points. In the example 
given, START should be connected to 
A2U52-pin 1, STOP to A2U52-pin 19, and 
CLOCK to A2TP9. 

® This is the signature for the window test 
(+5 V). It should be displayed on the 
signature analyzer. If the correct 
signature is not displayed, press the RESET 
button on the probe. If the window is still 
incorrect, check the component from 
which the window signal or clock signal is 
taken. In the example given, A2U52 and 
the component directly connected to 
A2TP9. 

Check that the signature at A2U37-pin 6 is 
755H. 

Test Point Signature YES Check that the signature set shown is correct. 

A2U3S-pin 7 76U2 

pin 9 PU48 

pin 10 FP98 

pin 11 U229 

NO 

Figure 8-12. Flow Diagram Notes (Sheet 4 of 5). 
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SECTIO N VIII Model 41458 

.------------ FLOW DIAGRAM NOTES 

Check that the logic level at AIDU3-pin 3 is 
HIGH. 

----III> Is AIOU3-pin 3 HIGH? 

NO 

Figure 8-12. Flow Diagram Notes (Sheet 5 of 5). 
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Reference 
Designation 

AIWl 
AIW2 
AIW3 
AIW4 
AIW5 

A2WI 

A2W2 
A2W3 

A3Wl 

A3W2 
A3W3 
A3W4 

A3W5 I 

Table 8-3. Jumper Settings (Sheet I of 2) 

T 

T 

Normal 
Setting 

T N 

T N 

L H 

T N 

J 

N T 

N T 

Test 
Setting 

T N 

N 

lli 
T N 

f." JUll 
L H 

lli 
T N 

N 

SECTIO N VIII 

Note 

I 
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SECTION VIII 

8-20 

Reference 
Designation 

A3.w6 
A3W7 

A3W8·9 

A4Wl 
A9Wl 
A9W2 

Table 8-3. Jumper Settings (Sheet 2 of 2) 

T 

Normal 
Setting 

N 

ill 
ill··· .. ··· .. ······.)··· .. ···· ... ···· .. ···· .. · ••••.•...•• > 

T N 

Note: T: 
N: 
L: 
H: 
T/N: 
E: 

TI 

Test 
Setting 

T N 

T2 

I ~I IIIII 

T N 

Test 
Normal 
LOW 
HIGH 
Test/Normal 
EXERCISER 

Model 41458 

Note 

There are two test 
settings for A3W8·9: 
Tl and T2. 

Scans by Artekmedia => 2010



Model 41458 SECTIO N VIII 

Signature Analysis 

Signature Analysis is a unique technique for component-level troubleshooting. The 
signature analyzer detects and displays the unique digital signature of the data at a given 
node in the circuit under test. 8y comparing the actual signature to the correct one, the 
service technician can quickly back-trace to the faulty node, and, ultimately, to the 
faulty component. To represent the signature, a nonstandard character set (123456789 
ACFHPU) was chosen for readability and compatibility with 7-segment displays. 

Stated simply, the signature analyzer displays a compressed four-digit "fingerprint!! of the 
data stream present at a node. This !!fingerprint!l is unique for a good node. Any fault 
associated with a device on that node will force a change in the data stream and, 
consequently, result in an incorrect signature. If, for example, the signature at the input 
of a device is correct but the signature at the output is not, the device is regarded as 
faulty and should be replaced. 

This technique is especially useful in troubleshooting microprocessor based instruments 
like the 41458, where data streams are long and complex and where there are no 
conventional means to efficiently troubleshoot to the component level. 

The signature analyzer's active logic probe and active pod detect and develop the 
signature for display on the signature analyzer. The logic probe is applied to the desired 
node in the circuit under test and transfers the data to the signature analyzer. The four 
leads on the active pod are connected to appropriate points on the 41458, and provide the 
necessary START, STOP, and CLOCK signals and G N D reference. The START signal 
opens the measurement !!window" and instructs the signature analyzer to prepare to 
receive data from the logic probe; the STOP signal closes the !!window.!! The CLOCK 
signal provides the appropriate measurement timing pulses. Probe pointsj connection 
locations for START, STOP, and CLOCK; and control settings for the signature analyzer 
are given in the troubleshooting flow diagrams. 

MEASUREMENT GATING EXAMPLE, POSITIVE EDGE START, STOP, AND CLOCK 

CLOCK 

START 

STOP-....i---;.--+---i----+J 

DATA 

DA T A ENTERED 

I 
I 
I 

o 

I 
I 
I 

o 

Figure 8-13. Signature Analysis. 
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SECTION VIII Mode14l45B 

Table 8-4. List of Digital Section Troubleshooting Flow Diagrams (Sheet I of 3) 

Flow Diagram Description (Purpose) 

Flow Diagram (? 1 - 1) Contains the l345A SELF Test and checks the clock signals 
and data bus lines (IODO through IOD7) 

Flow Diagram (j 1 - 2) Contains Al Board Self Test (Memory Pointer Test, 
Read/Write Test, Handshake Test and Jump Test), and 
indicates whether the Memory R/W Control, Handshake 
Control, Jump Control, Memory R/W Pointer, MPX, Static 
RAM or Output Latch is defective. 

Flow Diagram (A1 - 3) Checks the Read/Write operation of the Memory R/W 

Flow Diagram (A1-4) Control circuit, Memory R/W Pointer circuit, MPX circuit 
and Static RAMs. 

Flow Diagram (A 1 - 5) Checks the Handshake Control circuit, Scan Pointer circuit, 
MPX circuit and Output Latch circuit for correct handshake 
between the 1345A and the Al board. 

Flow Diagram (j 1 - 6) Checks the Jump Control circuit and Scan Pointer circuit. 

Flow Diagram (A2 - 1) Checks the dc voltage supplied from the Al2 board, clock 

Flow Diagram (A2 - 2) signals, and DBE signal. 

Flow Diagram (A2 - 3) Isolates instrument failures to ROM-related circuits, 
RAM-related circuits, Timer circuit or the ACIA 
(Asynchronous Com m unication Interface Adapter). 

Flow Diagram (A2 4 Checks the Clock Generator (A2U32) and the Address Decode 
&. Wait circuit. 

Flow Diagram (j2 - 5) Checks the ROMs (A2U6), MPU, address bus and data bus. 

Flow Diagram (j2 - 6) 
Flow Diagram (A2 - 7) 
Flow Diagram (A2 - 8) 

Flow Diagram (A2 - 9) Checks the RAMs (A2UI through A2UI3). 

Flow Diagram (A2 - 10) Checks the Clock Divider circuit (including A2U35, U22 and 
U23) and Timer (A2U2 I). 
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Table S-4. List of Digital Section Troubleshooting Flow Diagrams (Sheet 2 of 3) 

Flow Diagram Description (Purpose) 

Flow Diagram (A2 - 11) Checks the ACIA (A2U38) and A2U27. 

Flow Diagram (A3 - 1) Checks the dc voltage supplied from the Al5 board, checks 

Flow Diagram (A3 - 2) the clock and reset signals used by the MPU, and contains the 
A3/A4 board Self Test, which indicates a defective A31 A4 
circuit by the A3DSI through A3DS4 (LEDs) display pattern. 

Flow Diagram (A3 - 3) Checks the ROMs (A3U9) by performing the ROM Check Sum 
Test. 

Flow Diagram (A3 - 4) Checks the RAMs (A3U24) by performing the RAM Pattern 
Test. 

Flow Diagram (A3":S) Checks the Interval Timer circuit (A3 U5, UIS and Ul9) and 

Flow Diagram (A3 - 6) the interrupt signal flow to the MPU. 

Flow Diagram (A3 - 7) 

Flow Diagram (A3 - 8) Checks the A-D Converter circuit. 

Flow Diagram (A3 - 9) 
Flow Diagram (A3 - 10) 
Flow Diagram (A3-11) 

Flow Diagram (A3 -12) Checks ACIA (Asynchronous Communication Interface 

Flow Diagram (A3 - 13) Adapter, A3U44) and the optocouplers, which handle data 
transfer between the host processor (A2 board) and the A3 
board. 

Flow Diagram (A4- 1) Checks the Multiplex Timing Controller circuit. 

Flow Diagram (A4 - 4) 

Flow Diagram (A4 - 2) Checks the MPU Bus Interface (A4U35, U36 and U37) and 
Data Memory (A4UI9, U20, U25 and U26). 

Flow Diagram (A4 - 3) Checks the D-A converter circuit, including A4U18 and the 
IIV Converter circuit. 

8-23 
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Table 8-4. List of Digital Section Troubleshooting Flow Diagrams (Sheet 3 of 3) 

8-24 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Flow Diagram 

Description (Purpose) 

Checks the Analog Demultiplexer sm Switching circuit and 
S/H Amplifier circuit. 

Checks the dc voltage supplied from the Al2 board and 
isolates failures in the MSU (Mass Storage Unit). 

Checks all clock signals and gives instructions for fUrther 
troubleshooting. 

Checks the HP-IB Bus Tranceiver circuit (A9U6, Ull, Ul7 
and U13) and the HP-IB Interface Adapter (A9UI6). 

Checks the HP-IB Address SW Buffer (A9UI9) to verify that 
the HP-IB address switch is correctly read. 

Checks the MSU Interface circuit (A9U8, A9Ul4 and A9U15) 
and verifies the MSU Interface Write and step functions. 

Checks A9U14, U16, Ul7, etc., to verify the MSU Interface 
Read function. 

Isolates a front panel failure to the LED decode circuit, RPG 
(Rotary Pulse Generator) control circuit, or Key 
control/decode circuits. Also checks the LED decode circuit 
and RPG control circuit. 

Checks the Key control/decode circuits. 
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Model4l45B 

Flow Diagram (A 1 

1) Tur n off the 4145B. 

2} Di s connec t Test 

START Fixtu r e and cabl es . 

3 ) Dis connec t t he b l ue 
fl at -cabl e from th e 
Al board . 

4) Turn on t h e 4l 45B. 

Flow Diagram (A 1 

1) Turn off the 4145R. 

TART 
2) Jumper setting: 

A2W3: T 

Is the Gnu test 
pattern corr~ctly 
displayed on the CRT? 

NO 

Check the 1~45~ (GDlJ). 

~-------------"------

Jumper and s wit ch 
s ett i ngs : 

AlW I: T 
AlW2: ;,J 

AIW3: ,'J 
AlW4: N 
AlW5: N 
A2 S1 s e t t ing : . 
~~~B~~~ 

-~ 

YES 

I 

Is a 50H z square wave 
pr esent a t AlTP2? 

NO 

Repl ac e AlU I and 
r e lated Cj r cui t l y. 

Turn on t he 

L 
4145 B. 

YE S I s t he ~2 TTL present 
a t A1U23 - pin 37 

NO 

Check A1lJll and A2lJ32 
dnc 1149. 

Does the REP EAT key 
LLD stay Ii t 7 

NO 

Do the following LEOs 
stay lit? 

Key Related RAJ'.l 

START/STOP AlU30 

~1E D AlU3l 

Go to Ilow Diagram 
CE8). 

Is the GOUC LK ( 2 0 ~·n-lz ) YES 
pres ent at AI U9-p i n 2 7 ~----~~ 

YES 

\JO 

Rep lace A1Y1. 

YES --
I 

YLS-1 Check U39, ancl U3 3 . 

I 

Do 

Are data bus lines 
1000 thr ough 1007 
s t uck ? 

Go t o Fl ow Diagr am 
0..1) . 

the followj ng LEOs 
stay lit? 

key Related RAM 
... -

START/STOP Al!I30 

MEO 
I 

AlU31 

00 the following LEOs 
stay 1i t? 

Key Related RAJ'.1 

LTN AlU30 

RMT A1U3l 

NO 

Do the LEOs indicate a 
failure in the same 
R~:? 

NO 

Go to Flow 

GED· 
Diagram 

YES 

Y1.S 

YES 
--

YES .. 

Troubleshoo 
node. 

Go to Flo'>' 
GB). 

Replace thE 
RAlvl(s ~ . 
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SECTIO N VIII 

( 20MHz) YES Are data bus lines YES I Troubleshoot 
LJ9-pin 2? roDO through roD7 the stuck 

stuck? 1 node. 

) NO 

:=J Go to Flow Diagram 
(l8). 

Do the following LEOs Do the following LEOs 

stay lit? stay lit? 

YES 
Key Related RAM Key Related RAM YES Does the BLUE key LED YES 

START/STOP AlU30 
LTN A1U30 stay lit? END 

MED A1U31 
RMT A1U31 NO 

NO 

~ 
Go to Flow Diagram 

Do the following LEOs 
Go to Flow Diagram 

(AI-6). 

stay lit? 
(AI-S) . 

Key 
YES Go to Flow Diagram Related RAM 

(AI-4). 
LTN A1U30 

RMT A1U31 

NO 

Do the following LEOs 
stay lit? 

Do the LEOs indicate a YES 
failure in the same Replace the indicated YES 

RAM? 
RAM(s). Key Related RAM 

START/STOP AlU30 
NO 

MED A1U31 

NO 

Go to Flow 
CB). 

Diagram 

Go to Flow Diagram 
@:B. 

8-25 
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Flow Diagram (A 1 3) 
Jumper and switch Signature Analyzer Is the following Is the following settings: Setting: signature set correct? signature set correct? 

YE AIWl: N f } A2TPll 
YES Is the signature at YES Test Point Signature YES ..... START: Is the signature at Test Point Signature I--START Turn off the 4145B. AIW2: N AITP15 "7P96"? AlU34-pin 5 "S452"? AlU34-pin AIW3: N STOP: \. 1 UFOF AlU34-pin 15 5COH 

AIW4 : N CLOCK: \. A2TPS NO NO pin 2 9C09 pin 14 6H72 AIW5: N 
A2W2: T WINDOW: SCU5 (+5V) pin 3 AU7A pin 13 PU69 
A2S1 setting: 

NO pin 12 15PC . Turn on the 4145B. 

~g~~g~g Replace A2U50. Replace A2U49. pin 11 C26F 

pin 10 SCUS 
Replace A2U33. 

NO 

Replace AlU34. 

Is the following 
signature set correct? 

Is the following 
Is the following signature set correct? Signature 

Is the following Is the following Test Point signature set correct? signature set correct? signature set correct? 
Change Signature YES YES YES YES YE~ Test Point Signature YES AlU22-pin 3 P47A Is the signature at A Analyzer Setting: Test Point Signature Test Point Signature Test Point Signature r--

AIU40-pin IS FF5H pin 4 P47A AITP14 "78C6". 

CLOCK~ -- CLOCK./ AlU25-pin 3 SU7P AlU26-pin 3 C5C3 AlU27-pin 3 3657 pin 3 lA4F pin 5 P47A 

pin 16 UF15 pin 6 P47A 
pin 2 l52C pin 2 AHOH pin 2 5U7S 
pin 6 A2C5 pin 6 C18H pin 6 3l5F pin S 9A49 pin 10 P47A 
pin 7 5H03 pin 7 3C6F pin 7 46A8 pin 14 7FHP pin 11 P47A Check AlU3, UlO, UI2, 

NO NO ! NO 
pin 7 U9SA pin 12 P47A U4l, and U42. 

pin 12 PCA3 pin 13 P47A 

pin 9 1852 NO Check AlU2S and check Check AlU26 and check Check AlU27 and check 

~ NO for a stuck node. for a stuck node. for a stuck node. 

Check AlU41 and check Check AlU22 and check 
for a stuck node. for a stuck node. 

Is the following Is the following Is the following Is the following 
signature set correct? signature set correct? signature set correct? signature set correct? 

Test Point Signature YES Test Point Signature YES Is the signature YES Test Point Signature YES Test Point Signature YES Go to Flow Diagram B at 
AlU15-pin 4 5ClC AlUI6-pin 4 4lC2 AlTP9 "7SC6"? AlU42-pin 2 C96U AlU42-pin 3 65AC ~. 

pin 7 4192 pin 7 0000 NO 
pin 19 9PA2 pin 19 l5U6 

pin 9 5A53 pin 9 0000 pin 5 7444 pin 5 U2PF 
pin 12 FU48 pin 12 0000 pin 16 PH3l pin 16 H639 

NO NO Check AlUll, U30, and 
pin 6 62SP pin 6 A9l2 

, U31. pin 15 OUUH pin 15 329A 
pin 9 7CHS pin 9 H77C 

Check AlU15 and check Check AlU16 and check pin 12 4C38 pin 12 54Cl for a stuck node. for a stuck node. ! NO 1 NO 

Check AIU42 and check Check AlU43 and check 
for a stuck node. for a stuck node. 

SEE INSIDE 

Figure 8-14. A 
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SECTIO N VIII Model4145B 

Is the following 
Is the following Is the following signature set correct? 
signature set correct? signature set correct? 

Test Point Signature J 

YES Test Point Signature YES YES Is the signature at YES Is the following YES 
A Test Point Signature signature set correct? .. AlU4l-pin 2 FF5H 

AlU34-pin 1 UFOF AlU34-pin 5COH 
AlU3S-pin S "SCU5"? 

pin lA4F 15 17 
pin 2 9C09 Test Point Signature 

UF1S pin 14 6H72 NO pin 4 
pin 3 AU7A A1U23-pin 5 3999 

pin 13 PU69 pin 15 9A49 
pin 6 C26F NO pin 12 l5PC pin 6 7FHP 

Is the signature at YES pin S 6H72 
pin 11 C26F Replace AlU35. pin 13 U95A 

AlU35-pin 5 "8CU5"? pin 9 P687 
pin 10 8CU5 pin 8 PCA3 

Replace A2U33. NO 
1852 NO pin 11 

NO 

Check A1U23 and check 
NO Replace A2U49. 

for a stuck node. 

~ Check for a stuck node. 

Replace AlU34. 

Is the following Is the following Is the following Is the following Is the following signature set correct? signature set correct? signature set correct? signature set correct? signature set correct? YES YES YES YES YES YES 
B Test Point Signature Test Point Signature Test Point Signature Test Point Signature Test Point Signature 

AlU26-pin 3 C5C3 AlU27-pin 3 3657 AlU28-pin 3 8FC4 AlU13-pin 4 2CCP AlU14-pin 4 52F3 
pin 2 AHOH pin 2 SU75 pin 2 A909 pin 7 U029 pin 7 9H75 
pin 6 C18H pin 6 3l5F pin 6 0000 pin 9 OP3P pin 9 A54l 
pin 7 3C6F pin 7 46A8 pin 7 0000 pin 12 4H9P pin 12 822H 

NO 1 NO l NO ! NO l NO 

Check AlU26 and check Check A1U27 and check Check AlU28 and check Check AlU13 and check Check AlU14 and check 
for a stuck node. for a stuck node. for a stuck node. for a stuck node. for a stuck node. 

-
-

Go to Flow Diagram 
@3). 

YES 

-

] Troubleshooting Flow Diagram 

SEE INSIDE 
8-26 

Fig'Jre 8-14. Al Board Troubleshooting Flow Diagram (Sheet 1 of 5). Figure 8-14. Al Board Troubleshooting Flow Diagram (Sheet 2 of 5). 
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Flow Diagram C A 1 4) 
Jumper and switch Signature Analyzer Is the following Is the following 

settings: Setting: signature set correct? signature set correct? 

START 
AlWl: N START: 

:::: } A2TP 11 
YES 

Test Point Signature YES Test Point Signature 

Turn off the 4l45B. AlW2: T 
Is the signature at YES Change Signature 

AlW3: N STOP: AlTP17 "FOSS"? AlU30-pin 11 UlC7 A1U3l-pin 11 l4S4 Analyzer Setting: 

AlW4: N ./ pin 12 CCP5 CLOCK: A2TPS; pin 12 2225 
CLOCK J - CLOCK ~ 

AlW5: N 
NO 

A2W2: T WINDOW: FOSS (+5V) 
pin 13 A5Fl pin 13 4lH2 

A2Sl setting: pin 15 79H9 pin IS CHSI . Turn on the 4l45B . 

BgSBgSS 
pin 16 A2U7 pin 16 FH05 

Check DSA Setup. pin 17 33UO pin 17 3l3U 

pin IS UHS6 pin IS 4AS2 

pin 19 S2A4 pin 19 SUH9 

NO NO 

Check A1U3O. Check A1U3l. 
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Is the following Is the following Is the following 
signature set correct? signature set correct? signature set correct? 

YES 
Test Point Signature YES Test Point Signature YES Change Signature YES YES Test Point Signature YES Go to Flow Diagram Is the signature at .. Is the signature at Is the signature at 

(AI-5). AlTP17 "F088"? AlU30-pin 11 me7 AlU31-pin 11 1484 Analyzer Setting: AIU44-pin 1 "C2FO"? AIU4S-pin 1 "P406"? p AIU44-pin 2 1AFC 
pin 12 CCPS pin 12 2225 CLOCK...r ~ CLOCK "-

pin 19 CP74 
NO NO NO 

pin 13 ASFI pin 13 41H2 pin 5 U2SP 
pin IS 79H9 pin IS CH81 pin 16 17AC 
pin 16 A2U7 pin 16 FHOS pin 6 U127 

Check DSA Setup. pin 17 33UO pin 17 313U Check AIU44 and U33. Check AIU4S and U33. pin 15 8H9P 
pin 18 UH86 pin 18 4A52 pin 9 AS65 
pin 19 52A4 pin 19 8UH9 pin 12 69AF 

NO NO NO 

, 

Check AIU30. Check AlU31. Check A1U44 and U45. 

8-27 
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Flow Diagram (A 1 5) 
Jumper and switch 
settings: Signature Analyzer 1) Turn off the 4l4sB. 

Setting: 

AlWI: T 

( } A2TPll 
Is the signature at YES Is the signature at YES 2) Change A2S1 setting Is the signature ~ 

START ~ - START: as follows: at 
Turn off the 414sB. AlW2: N .. AlU3s-pin 6 "sP5H". -- AIU3s-pin 8 "OF27"? AlTP17 "4512"? -

A1W3: N STOP: . 
AIW4: N 

\.. A2TPl8 NO ~g~B~gg NO 
AIWs: T CLOCK: NO 

A2W2: T WINDOW: s27A (+5V) 
A2S1 setting: 

Turn on the 4145B . 
3) Turn on the 4145B. 

• 

~Dld~~g~ Check AIU35 and A2U49. Replace AIU35. Check DSA setup. 

A Is the signature at YES Is the signature at YES Is the signature at YES Is the signature at YES Is the signature at YES Is the signature at YES Is the signature at ~ 

AlTP17 "4512"? AIUlO-pin 3 "H9Pl"? AIUlO-pin 5 "9FOF"? AlU24-pin 2 "8712"? -- AlU4-pin 6 "8712"? AlU24 pin 13 "4512"? AlTPIO "[200"? I-

NO NO NO NO NO NO 

• 
Go to Flow Diagram Check AlUlO and U3. Check AlU4, U12, and Check AlU12, Ull and Check AIU24, US, U19, 
(Al-6). Check AIUIO and U3. Check AIUll and U24. 

Ull. U24. and U18. 

Is the fOllowing 
signature set correct? 

Test Point Signature 

B .. AlU7-pin 12 A98S 

pin 13 4512 

pin 3 4074 

pin 2 7628 

pin 6 611H 

YES 

Is the following 
signature set correct? Is the following Is the following Is the following Is the following 

signature set correct? signature set correct? signature set correct? signature set correct? Change Signatur~ Test Point Signature 
YES Test Point Signature YES Test Point Signature YES Test Point Signature YES Test Point Signature YES Analyzer Setting: - A1U8-pin 12 4512 ~ - . 

pin AIUl3-pin 4 7891 AlU14-pin 4 PHS5 AlUlS-pin 4 076F AIU16-pin 4 CLOCKJ - CLOCK\.... 13 4512 PU94 
pin 7 4C33 pin 7 AP73 pin 7 pin 3 U75P 4A4P pin 7 0000 

pin pin 9 HUC4 pin 9 A689 pin 9 4A96 pin 9 2 6CC7 0000 
pin 12 5797 pin 12 23U6 pin 12 FOAl pin 12 pin 6 0000 0000 

pin 7 309C pin 7 0000 NO NO NO NO 

NO NO 

I 
, , 

Check AIU7 and check 
for a stuck node. 

Check AlU8 and 
Replace AlU13. Replace check a stuck node. A1Ul4. Replace AlU15. Replace AlU16. 

Troubleshooting Flow Dia! 

SEE INSIDE 

Figure 8-14. A 1 Board Troubleshooting Flow 
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1) Turn off the 4145B. 

~ signature at YES Is the signature at YES 2) Change A2S1 setting Is the signature YES Is the signature YES Is the signature YES Is the signature YES 
as follows: at at at at "- A ·pin 6 "SP5H". AlU3S-pin 8 "OF27"? - AlTP17 "4Sl2"? AlU20-pin 1 "H932"? AlU21-pin 1 "87l2"? AlTP7 "7AI~2"? 

• 
NO NO ~~B~Bg~ NO NO NO NO 

3) Turn on the 4l4SB. , 
UU3S and A2U49. Replace AlU3S. Check DSA setup. Check AlU20 and U33. Check AlU2l, U33, and Go to Flow Diagram 

(Al-3). U4. 

Is the following Is the following 

Change Signature signature set correct? signature set correct? 

signature at YES Is the signature at YES YES YES 
Analyzer Setting: 

Test Point Signature YES Test Point Signature Is the signature at Is the signature at 
-pin 2 "87l2"? A1U4-pin 6 "8712"? AlU24 pin 13 "4Sl2"? -- AlTP10 "F200"? CLOCK \.... - CLOCKf • 8P8P AlU5-pin 12 6270 AlU6-pin 12 

NO NO NO pin 13 4512 pin 13 4Sl2 

pin 3 CPOO pin -3 OFOS 
, pin 2 49C7 pin 2 6APP 

UU4, U12, and Check AlUl2, Ull and Check AIU24, US, U19, pin 6 6UP7 pin 6 36A7 
Check AlUll and U24. 

U24. and U18. pin 7 4Fl6 pin 7 7PAl 

NO NO 

Check AlUS and check Check A1U6 and check 
check for a stuck node. for a stuck node. 

following Is the following Is the following 
Is the following Is the following Is the following 

re set correct? signature set correct? signature set correct? signature set correct? signature set correct? 
signature set correct? Change Signature 

)int Signature YES Test Point Signature YES Test Point Signature YES Analyzer Setting: Test Point Signature 'YES Test Point Signature YES Test Point Signature YES Go to Flow Diagram 
PH55 - -- AlU18-pin 2 3912 AlU20-pin IS 6C12 (Al-6 ). LTI 4 A1U15-pin 4 076F A lU16-pin 4 PU94 CLOCK-./" ~ CLOCK~ AlU19-pin 2 PP55 

LTI 7 AP73 pin 7 4A4P 
pin 19 5U6A pin 19 

pin 3 PIl93 
pin 7 0000 0000 

en 9 A689 pin 9 4A96 
pin 5 AA7F pin 5 

pin 16 5256 
pin 9 0000 05HU 

LTI 12 23U6 pin 12 
pin 16 H547 pin 16 

pin 5 3590 
FOAl pin 12 0000 936P 

pin 6 PP09 pin 14 FUlH NO NO NO 
pin 6 P507 

pin 15 IP60 pin 15 
pin 7 A63C 

7FOO 
pin 9 254P pin 9 40HU 

pin 12 19SF 
, 

I pin 12 CArU pin 9 COAC 
NO 

NO NO 
place AlU14. Replace AlUlS. Replace AlU16. , 

Check AlU1S and check Check AIU19 and check Check Al!J20 and 21. 
for a stuck node. for a stuck node. 

Troubleshooting Flow Diagram 

SEE INSIDE 8-28 

Figure 8-14. A 1 Board Troubleshooting Flow Diagram (Sheet 3 of 5). 
Figure 8-14. Al Board Troubleshooting Flow Diagram (Sheet 4 of 5). 
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Flow Diagram (A 1 6) 
Jumper and switch Signature Analyzer 

Is the following Is the followi: 

settings: Setting: signature set correct? signature set ' 

START - AIWI : T START: J } A2TPll Is the signature YES Is the signature at YES Test Point Signature YES Test Point : 
Turn on the 414SB. ~ 

at 
AIW2: T AITP17 "1148"? 

.. 
AIU9-pin 10 "OAI4"? -- A1U9-pin 14 AFF7 

., 
AIU7-pin STOP: \. 2 

AIW3: N 
AIW4: N CLOCK: J A2TP8 pin 13 P121 pin 15 

AIWS: T NO NO 
WINDOW: 1148 (+SV) 

pin 12 CUUF pin 5 
A2W2: T 
A2S1 setting: Turn on the 414SB. 

pin 11 83U3 pin 12 

pin 7 . Check DSA setup . Check AlU3S, U12, U3 NO 

~~~~B~~ 
and U9. pin 10 

Check AIU9, U3S, and Nt 

U3. 

Check AIU7 an 
for a stuck nl 

Is the following Is the following Is the following Is the following 
signature set correct? signature set correct? signature set correct? signature set correct? 

A - Test Point Signature YES Test Point Signature YES Test Point Signature YES Test Point Signature 

AlUS-pin 12 -- AlU6-pin 12 AlU7-pin 12 END HU43 79UO OPC7 AlU8-pin 12 A424 

pin 13 1148 pin 23 1148 pin 13 1148 pin 13 1148 

pin 3 24C3 pin 3 97SH pin 3 76CA pin 3 69U2 

pin 2 3953 pin 2 00P9 pin 2 P846 pin 2 CA26 

pin 6 AAUO pin 6 347U pin 6 F6CP pin 6 CA26 

pin 7 2U62 pin 7 6777 pin 7 2961 pin 7 CA26 

NO NO NO 

r 
Check AIUS and check Check AlU6 and check Check AlU7 and check Check AlV8 and check 
for a stuck node. for a stuck node. for a stuck node. for a stuck node. 
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-
Signature Analyzer 

Is the following Is the following Is the following 

Setting: 
signature set correct? signature set correct? signature set correct? 

START: J } A2TPll Is the signature at YES Is the signature YES Test Point Signature YES Test Point Signature YES Test Point Signature YES signature at YES 
at Is the A • ., - -

STOP: \.. A1TP17 "1l48"? AlU9-pin 10 "OA14"? A1U9 pin 14 AFF7 A1U7-pin 2 A2CS A1TP13 "92CC"? 
A1U29-pin 2 OH69 

CLOCK: J A2TP8 
pin 13 P121 pin 15 748F pin 15 1F36 

NO NO pin 5 OS8F NO 
WINDOW: 1148 (+5V) 

pin 12 CUUF pin 5 SAAH pin 12 8P37 

Turn on the 4145B. 
pin 11 83U3 pin 12 44CF pin 6 684H .., 

pin 9 37PU 
pin 7 9H2A 

U 
Check DSA setup. Check A1U35 , U12, U3 NO pin 16 0305 Check A1Ul2, U5, U6, 

and U9. pin 10 A6S3 U7 and U8. 

Check A1U9, U35, and NO NO 

- U3. ~ 

Check AlU7 and check Check AlU29 and check 
for a stuck node. for a stuck node. 

- Is the following Is the following 
ect? signature set correct? signature set correct? 
- YES YES ature Test Point Signature Test Point Signature - END 9UO AlU7-pin 12 OPC7 AlU8-pin 12 A424 

148 pin 13 1148 pin 13 1148 

7SH pin 3 76CA pin 3 69U2 

OP9 pin 2 P846 pin 2 CA26 

PU pin 6 F6CP pin 6 CA26 

777 pin 7 2961 pin 7 CA26 -
NO 

r 

:J Check A1U7 and check Check AlU8 and check 
for a stuck node. for a stuck node. 

8-29 
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SECTION VIII 

Troubleshooting Flow Diagram 

SEE INSIDE 8-30 

Fig-ure 8-14. Al Board Troubleshooting Flow Diagram (Sheet 5 of 5). Scans by ArtekMedia => 2010



Model 4145B 

Flow Diagram ( A2 1) 
-~==:::-------. 

START 
Is error codes P06 
displayed on the CRT 
when the 41458 is 
turned on? 

NO 

Are the following 
voltages correct? 

A2TPlO +5V±0.5V 

Go to Flow Diagram 
(AI2-1). 

Flow Diagram (A2 2 ) 

START 
Is the signal at A2U32-
pin 10 as shown below? 

CH--A (DC, INT) 
2V/DIV 0.2~s/DIV 

NO 

Replace A2U32. 

YES 

YES 

YES 

1) Turn off the 4145B. 

2) Jumper setting: 
A2W3: T 

Is the signal at 
A2U32-pin 6 as shown 
below? 

CH--A (DC, INT) 
2V/DIV 0.05~s/DIV 

Check A2U32, Yl, C19, 
and C29. 

Is the singal at A2U46-
pin 9 as shown below? 

CH--A (DC, INT) 
2V/DIV O.l~s/DIV 

NO 

Replace A2U32. 

YES 

YES 

1\2S1 setti ng: 

Is the signal at 
A2U31-pin37 as ShO\ffi 

below? 

CH--A (DC, INT) 
2V/DIV' O.l~s/DIV 

~~ 

Go to Flow Diagram 
(A2-4). 

Is the signal at A2U46-
, pin 6 as shown below. 

CH--A (DC, INT) 
~V/DIV O.l~s/DIV 

NO 

Replace A2U46. 

YES 

YES 

Turn on the 41458. 

Is the signal at 
A2TP6 as shown below? 

CH--A (DC, INT) ... 1_'E_·S_ ....... 
2V/DIV 0.2~s/DIV 

NO 

Go to Flow Diagram 
~. 

Is the si~al at A2U20-
pin 10 as shwoD ~elow? 

NO 

Check A2R8 and C20. 

YES 

[ s error code P06 
displayed on the CRT? 

Replace A2U6. 

1) Turn off the 4145H. 

2) Jumper set t illg: 

A211'3: r 

3) Diconnect the 
tes't fixture and 
cables. 

Replace A2U20. 

YES Go to FlOl'J Diagram 
(~2-S) . 

A2Sl setting: 

I ~~~g~~~. Turn on the 4 
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-

-

YES 

] 

YES 

] 

A2Sl setting: 

. 
~~~~~~~ 

Is the signal at 
A2U31-pin37 as shown 
below? 

CH- -A (DC, INT) 
2V/DIV ' O.l~s/DIV 

NO 

Go to Flow Diagram 
(A2-4). 

Is the signal at A2U46-
pin 6 as shown below. 

CH--A (DC, INT) 
2V/DIV O.l~s/DIV 

NO 

Replace A2U46. 

-

YES 

YES 

Turn on the 4145B. 

Is the signal at 
A2TP6 as shown below? 

CH--A (DC, INT) I-Y_E_S_ ...... ., 
2V/DIV 0.2~s/DIV 

Go to Flow Diagram 
~. 

Is the signal at A2U20-
pin 10 as shwon below? 

CH--A (DC, INT) 
2V/DIV O.l~s/DIV 

NO 

Check A2R8 and C20. 

YES 

Is error code P06 YES Go to Flow 
displayed on the CRT? (A2-5) . 

NO 

, 
Replace A2U6. 

1) Turn off the 4145B. A2 etting: 

2) Jumper setting: 
A2W3 : T 

3) Diconnect the 
test fixture and 
cables. 

Replace A2U20. 

Diagram 

Turn on the 4145B. 

Do the LEDs (A2DSI 
through A2DS3) stay YES 
lit for approximately I------~~ 

0.55 when the 4145B 
is turned on? 

NO 

Is the signal shown 
below present at 
A2U32-pin 17 when the 
4145B is turned on? 

CH--A (DC, INT, DGND) 
2V/DIV 50ms/DIV 

Go to Flow Diagram 
(Al2-I). 

YES 

Go to Flow Diagram 
(A2-3) . 

Is the same signal 
observed at A2U32- ... Y_E_S ____ ~ 
pin 15 when the 4145B 
is turned on? 

NO 

Replace A2U32. 

SEeTIO N VIII 

Check the LEDs (A2DSI 
through A2DS3). 
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SEeTIO N VIII 

Flow Diagram C!-2 3 ) 

Is one of the error If the problem Replace the RAM that 
codes POS through P2S, YES Error Code POS through YES persists, go to Flow START ~ corresponds to the error 
except P09 through P20, P08? code. See Table 1. Diagram (A2 - 9). 
displayed on the CRT? 

NO NO 

Go to the flow diagram 
that corresponds to the 
error code. See Table 
1. 

Do LEDs A2DSl through 
A2DS3 repeatedly cycle YES Go to Flow Diagram 
through the eight ...... 

(A2-9) . 
patterns listed in 
Table 2. 

NO 

Do the LEDs display one YES Go to Flow Diagram that 
of the patterns in correspond to the error. 
Table 2. See table 2. 

NO 

Is the A2Sl setting YES Go to Flow Diagram 
correct? (A2-S ). 

NO 

Correct the setting, 
then return to START. 

SEE INSIDE 

Table 1 Table 2 

Error Related Flow Diagram Code RAM 

POI A2Ul 
P02 A2U2 
P03 A2U3 
P04 A2U4 
POS A2US 

(A2-9) P07 A2U07 
POR A2U08 
P09 A2U09 
PIO A2UlO 
Pll A2Ull 

P20 @E 

P2l 
P22 (A2-l0) 
P2S 

P23 
~ P24 

Troubleshooting Flow Diagram 

~. 

A2DSl 

1 0 
2 • 
3 • 
4 • 
S • 
6* 0 
7 0 
8 0 

0: ON 
.: OFF 

Pattern 

I A2DS2 j A2DS3 

0 0 

• • • 0 
0 • 
0 0 

• • • 0 
0 • 

*: A2DSl blinks for approxi
mately lOs. 

Figure 8-15. A2 Board Troubleshooting. Flow Diagram (Sheet 1 of 11). 

flow Diagram 

@3 
~ 
(A2-11) 

~ 
(A2-l0) 

GU> 

8-32 
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Flow Diagram (A2 4) 

START Turn on the 4145B. Does A2U31-pin 37 YES 

I 
Replace A2U32. 

I stay HIGH? 

NO 

Signature Analyzer Are the following 

YES Does A2U46-pinI2 stay YES Turn off the 4l45B. Setting: signatures correct? 
YES YES Does A2U32-Pin4 stay . Is the signature at Is t 

HIGH? - LOW? - Jumper setting: START: ~ } A2U45-pin 18 Test Point Signature A2U34-pin 3 "ASH2"? A2U~ 
A2W1: T STOP: \.. A2U53-pin 11 68P1 NO A2W2: T 

CLOCK: \.... A2U45-pin 18 FH33 NO 
pin 13 

WINDOW: 5146 (+SV) 

Turn on the 4145B. NO 
Replace A2U32. Replace A2U46. Check A2U36, U48 and Chec1 

U21 and check for a and c 

stuck node. node 

Go to Flow Diagram 
(1\2-5). 
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SECTIO N VIII 

-1 Replace A2U32. 

Signature Analyzer Are the following 
Does YES Turn off the 4l4SB. Setting: signatures correct? 

YES YES YES Is the signature at YES ..... A2U46-pin12 stay 
Is the signature at - Is the signature at 

~ END 
LOW? Jumper setting: START: '\.. } A2U4S-pin 18 Test Point Signature A2U34-pin 3 "ASH2"? A2U34-pin 11 "FUPH"? 

. A2U21-pinS "63PO" A2W1: T STOP: \... AZUS3-pin 11 68P1 A2W2: T 
CLOCK: \.... A2U4S-pin 18 

pin 13 FH33 NO NO NO 

WINDOW: 5146 (+5V) 
1 NO Turn on the 41458. 

Check AZU36, U48 and Check AZU34 and AZU21 Replace A2U46. 
Check AZU36, U34 U21 and check for a and check for a stuck 
and U21 and check for stuck node. node. 
a stuck node. 

Go to Flow Diagram 
(A2-5). 

8-33 
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Flow Diagram C?.2 5) 
Is the following Is the 

Signature Analyzer 
signature set correct? signatl 

Turn off the 4145B. 

START Jumper settings: 
Setting: 

Do LEOs A2DSl through YES Test Point Signature YES Is the signature Test I at YES 

START: \.. } A2U45- A2DS3 stay lit? A2U45-pin 0001 
A2TP3 "DODO"? A2U45-1 

A2W1 : T 
2 

A2W2: N STOP: ~ pin 18 
NO pin 4 9UPl NO I 

CLOCK: ~ A2TP8 pin 6 4868 I 

Note: 
WINDOW: 0003 (+5V) pin 8 4FCA I 

Regardless of the 
Turn on the 4145B. Check LEOs A2DSl pin 11 6U28 YES I 

sett i ng of A2W3. through A2DS3 and Is the signature at Replace A2U33. 

this Flow Diagram A2U15. pin 13 37C5 A2U31-pin 7 ,,~O~O''? I 

can be performed. pin 15 6321 NO 
I 

pin 17 7791 I 

A2U30-pin 2 6F9A 

pin 4 U759 

pin 6 0356 Replace A2U31. c: pin 8 1U5P 

pin 11 UUUU 

pin 13 FFFF 

pin 15 8484 

pin 17 P763 

NO 

Is the following 
signature set correct? 

Is the signature at YES Test Point Signature YES 

·1 1 

A2U31-pin 2 "0003"? A2U31-pin 26 0000 Replace A2U31. 

NO 
pin 27 0003 

pin 28 0000 

pin 29 0003 

pin 30 0003 

pin 31 0003 
Check A2U29. 

pin 32 0003 

pin 33 0003 

NO 

Check A2J2 and A2R27. 

s 
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SECTION VI 

Is the following Is the following Is the following 

alyzer 
signature set correct? signature set correct? signature set correct? 

Do LEDs A2DSl through YES Test Point Signature YES Is the signature at YES Test Point Signature YES Test Point Signature YES 
A2DS3 stay lit? A2TP3 "OOOO"? 

Go to Flow Diagram 

• } A2U45- A2U45-pin 2 0001 A2U45-pin 18 0001 A2U30-pin 18 6F9A -- ( A2-6)' 

pin 18 pin 4 9UPl pin 16 9UPl pin 16 U759 
NO NO 

A2TP8 pin 6 4868 pin 14 4868 pin 14 0356 

0003 (+5V) pin 8 4FCA pin 12 4FCA pin 12 lU5P 

4145B. Check LEDs A2DSl pin 11 6U28 YES pin 9 6U28 pin 9 UUUU 
through A2DS3 and 

Is the signature at Replace A2U33. 
A2U15. pin 13 37C5 A2U3l-pin 7 "OOOO"? pin 7 37C5 pin 7 FFFF 

pin 15 6321 pin 5 6321 pin 5 8484 
NO 

pin 17 7791 pin 3 7791 pin 3 P763 

A2U30-pin 2 6F9A NO NO 

pin 4 U759 

pin 6 0356 Replace A2U31. 

pin 8 lU5P Replace A2U45. Replace A2U30. 

pin 11 UUUU 

pin 13 FFFF 

pin 15 8484 

pin 17 P763 

NO 

Is the following 
signature set correct? 

Is the signature at YES Test Point Signature YES ~I I A2U31-pin 2 "0003"? A2U31-pin 26 0000 Replace A2U31. 

NO 
pin 27 0003 

pin 28 0000 

pin 29 0003 

pin 30 0003 

pin 31 0003 
Check A2U29. 

pin 32 0003 

pin 33 0003 

NO 

Check A2J2 and A2R27. 

'A 2 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-15. A2 Board Troubleshooting Flow Diagram (Sheet 3 of 11). 
8-34 
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Mode14145B 

Flow Diagram (A2 6) 

START Is the signature at YES Is the signature at YES Is the following Is the signature at YES Is the signanture at YES Is the s: . 
A2U40-pin 1 "OOOO"? A2TPS "0003"? signature set correct? A2U42-pin 6 "755F"? A2U25-pin 3 "OOOO"? A2U28-pir 

NO NO Test Point Signature NO NO 
A2Ul8-pin 7 1183 

N Use the same signature 
pin 9 64HF 

ote: c:: analyzer settings and Is the signature at YES YES Is the signature at pin 10 29A4 
jumper settings as those Replace A2U33. Replace A2U42. Replace A2U25. A2U40-pin 3 "0003"? - A2U33-pin 12 "0003"? pin 11 SFUA 
used in Flow Diagram A2-S. 

NO NO pin 12 2302 

pin 13 F9CF 

pin 14 S34H 

Replace A2U31. 
pin 15 C9Ul 

Replace A2U3l. 
YES Is the signature at YES Replace A2U18. 

A2U40-pin 2 "OOOO"? 
Replace A2U40. 

NO 

Is the signature at YES 
A2U43-pin 5 "0003"? Replace A2U4: 

NO 

Check A2R14. 

A 
Is the following YES Is the signature at YEf: Is the signature at YES Is the signature at YES Is the signature at YES Is the signature at YES Is the sj 
signature set correct? A2U24-pin 4 "4FC9"? - A2U40-pin 13 "F2A7"? A2U24-pin 8 "F2A4"? - A2U41-pin 8 "IH75"? ... A2U24-pin 2 "IH76"? - A2U40-pir 

Test Point Signature NO NO NO NO NO 

A2U37-pin 7 5487 
• ~ ~ 

pin 9 9F5A c:: pin 10 AP98 Replace A2U24. Replace A2U40. Replace A2U24. Replace A2U41. Replace A2U24. 

pin 11 09AC 

NO 

Replace A2U37. 
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SEeTIO N VIII 

-
YES Is the signature at YES Is the signature at YES Is the signature at YES 

A A2U28-pin 6 "7SSF"? A2U26-pin 8 "UPU3"? A2U26-pin 6 "926A"? -
-

NO NO NO 

Ir r 

] Replace A2U28. Replace A2U26. 
Is the signature at YES 

Replace A2U26. A2U24-pin 12 "U7SA"? -
NO 

Repl ace A2U24. 

-
YES Is the signature at YES Is the sinature at YES Is the 'following YES 

-'" 
Go to Flow Diagram 

A2U40-pin 4 "HUH1"? A2U2S-pin 11 ''HUH2''? signature set current? A2-7 
-

NO NO Test Point Signature 

r A2US3-pin 14 14HC 

] pin 13 6P7F 
Replace A2U40. Replace A2U25. pin 11 8F64 

NO 

Replace A2US3. 

8-35 
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Flow Diagram (A2 7 ) 

START -- Turn off the 4145B. --

Note: Use the same jumper 
settings as those used 
in rlow Diagrams A2-5 
and -6. 

Table 4 

Test Point 

A2U19-pin 2 

pin 3 

pin 4 

pin 5 

pin 6 

pin 7 

pin 8 

pin 9 

Signature Analyzer 
Setting: 

START: 

STOP: 

CLOCK: 

) }U2S-Pin6 

\.. A2TPS 

WINDOW: 755U (+5V) 

Insert TEST RO~I (A2U16) Insert A2U6 into 
into the A2U6 socket the A2U6 socket 

Signature Signature 

5162 COUO 

AC39 HH05 

SH62 94F8 

P174 5550 

01FA 1669 

319C 9041 

08CF 2A2A 

7H12 H4U6 

A2Sl setting: 

. 
~~B~S~~ 

Turn on the 4145B. 

Table 5 

Test Point 

A2U19-pin 11 

pin 12 

pin 13 

pin 14 

pin 15 

pin 16 

pin 17 

pin 18 

Signature Analyzer 
Setting: ~ 

START: "- A2U52-pin 

STOP: J A2U52-pin 

CLOCK: "- A2TP8 

WINDOW: 3951 ( +5V) 

Turn on the 4145B. 

Is the signature set 
listed in Table 4 
correct? 

NO 

Go to Flow Diagram 
~. 

1 

19 

YES 

Insert TEST ROM (A2U16) Insert A2U6 into 
into the A2U6 socet the A2U6 cocket 

Signature Signature 

7H12 H4U6 

08CF 2A2A 

319C 9041 

OlFA 1669 

P174 5550 

8H62 94F8 

AC39 HH05 

5162 COUO 

.. .. 

Is the following 
signature set correct? 

Test Point Signature 

A2U52-pin 2 3951 

pin 4 0000 

pin 6 3951 

pin 8 0000 

pin 13 3951 

pin 15 0000 

pin 17 3951 

NO 

Check A2S1 and A2RA2. 

Is the signature set 
listed Table 5 correct? 

NO 

Is the signature at 
A2U24-pin 10 "OOOO"? 

NO 

Replace A2U24. 

YES 

YES 

YES 

--

Is the following 
signature set correct? 

Test Point Signature 

A2U52-pin 3 3951 

pin 5 0000 

pin 7 3951 

pin 12 0000 

pin 14 3951 

pin 16 0000 

pin IS 3951 

NO 

• 
Replace A2U52. 

Check A2W1. 

Is the signature at 
A2U20-pin 11 "755U"? 

NO 

Replace A2U20. 

YES 

YES 

Is the following 
signature set correct? 

Test Point Signature 

A2U51-pin 2 3951 

pin 3 0000 

pin 4 3951 

pin 5 0000 

pin 6 3951 

pin 7 0000 

pin S 3951 

1 NO 

Replace A2U51. 

Is the signature at 
A2U43-pin 4 "OOOO"? 

NO 

Replace A2U43. 

YES -

YES 

Turn off the 4145B. 

Is the signature 
at A2U20-pin 2 "755U"? 

NO 

[
Replace A2U4. 

--------I 
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SECTION VIII Mode14145B 

Is the following Is the following Is the following 

A2S1 setting: 
signature set correct? signature set correct? signature set correct? 

Test Point Signature Test Point Test Point Signature YES 

-----
. YES Signature YES 

A Turn off the 4145B. 

~~~ ~~B~ 
Turn on the 4145B. A2U52-pin 2 0000 

. A2U51-pin 2 0000 Turn off the 4145B. 
A2US2-pin 3 0000 

pin 4 3951 pin 5 3951 pin 3 3951 

pin 6 0000 pin 7 0000 pin 4 0000 

pin 8 3951 pin 12 3951 pin 5 3951 

pin 13 0000 pin 14 0000 
pin 6 0000 

pin 15 3951 pin 16 3951 pin 7 3951 

pin 17 0000 pin 18 0000 
pin 8 0000 

NO 

1'0 1NO 

Check A2S1 and A2RA2. Replace A2US2. 
Replace A2US1. 

-[ Is the signature YES Is the signature at YES 
at A2U20-pin 2 "755U"? A2U20-pin 3 "OOOO"? Replace A2U19. 

NO :-10 

[ Repl ace A2U4. Replace A2U20. 

tA 2 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-15. A2 Board Troubleshooting Flow Diagram (Sheet 5 of 11). 
8-36 

Figure 8-15. A2 Board Troubleshooting Flow Diagram (Sheet 6 of 11). 
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SECTIO N VIII 

-8) 
Is the following 

(A2 
signature set correct? 

Flow Diagram 
Is the following 

END 

Signature Analyzer 
signature set correct? 

D Jumper sett ing: 
Test Point Signature YES -- CA2 MPU and ROMS are A2W3: N ..... 

functioning properly.) 

Setting: 

YES --
A2Ul9-pin 11 COUO 

D Turn off the 4145B. 
Test Point Signature -- Turn off the 4l45B. START: '\.. A2U28-pin 6 --

2) Turn on the 4145B. 

..... 
A2U19-pin 11 5162 START -- Jumper setting: -2) 

STOP: f A2U28-pin 6 A2W3: T 
CLOCK: '- A2TP8 pin 12 AC39 pin 12 HH05 

pin 13 94FB -pin 13 8H62 WINDOW: 7SSU (+5V) 

Turn on the 4145B. pin 14 P174 pin 14 5550 
Note: Be sure jumper pin 15 01FA pin 15 1669 

pin 16 9041 pin 16 319C settings: 
A2Wl: T 
A2W2: N pin 17 08CF pin 17 2A2A 

NO NO 

Replace A2U6. Replace A2U6. 
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FI am CJ,.2 ow lagr -
Signature Analyzer 

Jumper settings: A2Sl setting: 
Setting: 

(. } A2TPll 
A2Wl: N . ~ 

START Turn off the 4145B. START: 

g~~~SSB A2W2 : T 
STOP: 

"- A2TPS CLOCK: 

Is the fOllowing 
signature set correct? 

Is the following 
si gnature set correct? Test Point Signature 

YES YES Is the signature at A2U19-pin 2 U709 • Test Point Signature A2U33-pin 11 "840A"? 
pin 3 8HC7 A2U33-pin 12 840A 

CHC6 NO pin 4 15 0000 

Note: Be sure jumper 
Turn on the 4145B. pin 5 9765 NO ~ 

sett ings: pin 6 AUlC 

A2W3: T 
pin 7 4F45 Replace A2U33. 

pin S 301H 

pin 9 7AOS 
Replace A2U31. 

NO 

Go to Flow Diagram 
(A2-S). 

Is the following 
signature set correct? 

Test Point Signature 

7A05 YES 

A A2Ul9-pin 11 .. 
pin 12 30lH 

pin 13 4F45 

pin 14 AUIC 

pin 15 9765 

pin 16 CHC6 

pin 17 8HC7 

pin 18 U709 

Is the following Is the following Change Signature Is the following 
signature set correct? Change Signature 

signature set correct? Analyzer Setting: signature set correct? YES ·1 'YES Analyzer Setting: YES YES . 
Test Point Signature CLOCK: A2U32-pin 6 Test Point Si.gnature 

. 
A2TP8 Test Point Signature CLOCK: 

A2Ul8-pin 4 3173 WINDOW: 66PU (+5V) A2U25-pin 3 42HO WINDOW: 2IHF (+5V) A2U18-pin 11 3991 
1 1A5U pin 6 A319 pin 12 4321 

pin 13 AFHP 
2 9P08 NO pin 14 U972 
3 UF9F pin IS 2FOA 

l NO 1 NO 
Replace A2U25. 

Turn off the 4145B. 

NO Go to F\ow Diagram 
(A2-5) Replace A2U18. 

Check A2U19 and check 
for a stuck bus. 

SEE INSIDE 

Figure 8-1 
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SECTION VIII Mode14145B 

-

- Is the following 
signature set correct? 

- YES YES Is the signature at YES Is the signature at YES Is the signatuare at YES Is the signature at YES Is the signature at YES 
~ Test Point Signature A A2U33-pin 11 "840A"? A2U20-pin 13 "A5H6" A2U20--pin 12 "21HF"? A2U20-pin 11 "840A"? A2Ul9-pin 1 "A5H6"? 

A2U33-pin 12 840A 

15 0000 NO NO NO NO NO 

NO 

Replace A2U33. Replace A2U24. Check A2R6 and A2J2. Replace A2U20. Replace A2U43. 

Replace A2U31. 

-

] 
, 

Signature Analyzer Is the following Is the following A2Sl setting: Setting: 
signature set correct? signature set correct? 

YES YES 
Turn off the 4145B. . 

START: f} YES 
• ~~~.~~~~ Test Point Signature END Test Point Signature A2TPll 

STOP: \... A2U25-pin 3 U861 A2U18-pin 11 3991 CLOCK: \... A2U32-pin 6 pin 12 4321 pin 6 OH97 
pin 13 AFHP WINDOW: 222F (+5V) 
pin 14 U972 Turn on the 4145B. 

NO -
pin 15 2FOA 

1 NO 
Replace A2U25. 

Replace A2U18. 

Troubleshooting Flow Diagram 

SEE INSIDE 
8-38 

Figure 8-15. A2 Board Troubleshooting Flow Diagram (Sheet 7 of 11)_ Fig-ure 8-15. A2 Board Troubleshooting Flow Diagram (Sheet 8 of 11)-
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Mode14145B 

Flow Diagram (A2 10) 
Jumper and switch Signature Analyzer 
settings: Setting: 

START Turn off the 4145B. START: J} A2TPll 
Is the signature at YES Is the signature at YES -- Is the signa1 

~ 

A2W1: N 
STOP: '-

A2U49-pin 5 "OF27"? A2U35-pin 2 "5P5H"? A2U35-pin 8 ' 
A2W2: N 
A2S1 setting: CLOCK '- A2TP8 NO NO NO 

Note: Be sure jumper 
WINDOW: 527A (+5V) sett ings: . II 

~~ldSB~~ 
Turn on the 4145B. 

A2W3: T 

Is the following Replace A2U46. Replace A2 

signature set correct? 

Test Point Signature 

A2U37-pin 1 MH7 

pin 2 627P YES Is the signature at YES Is the signataure at YES -- Replace A2l 
pin 3 97P2 A2U37-pin 13 "C09H"? A2U14-pin 7 "OF27"? 

pin 4 U18H NO NO 
pin 5 50U3 

pin 6 527A ~ 

NO 
Replace A2U37. Replace A2U14. 

Go to Flow Diagram 
(A2-5) . 

Is the following 
signature set correct? 

YES Is the signature at YES Is the signature at YES Is the signature at YES YES Is the signature at YES -- A2U44-pin 9 "527A"? Is the signature at --Test Point Signature A2U52-pin 1 "CU31"? A2U52-pin 9 "2C36"? 
Replace A2U38. A2U44-pin 8 "6HAU"? A2U44-pin 3 "3UH5"? 

A2U21-pin 9 6HAU NO NO NO NO NO 
pin 8 3UH5 

NO 

Go to Flow Diagram Replace A2U38. Is the signature at YES 
(A2-5 ). Repl ace A2U44. 

A2U44-pin 2 "527A"? 
Replace 

Check A2U21. NO 

r 
Is the signature at YES Check A2U51 and A2U52. 

and check for a stuck A2U51-pin 19 "50U3" 
bus. Check A2U43 and U14. 

NO 

Go to Flow Diagram 
(A2-5). 
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-
YES 

-

-
? 
-
Ire -, 

YES 

J 
-
at YES 
~"? 

-

~ 
-
2U52, 
tuck 

-

Is the signature at 
A2U35-pin 2 "5P5H"? 

NO 

Replace A2U46. 

Is the signature at 
A2U37-pin 13 "C09H"? 

NO 

Replace A2U37. 

Is the signature at 
A2U44-pin 8 "6HAU"? 

NO 

Replace A2U44. 

YES 

YES 

YES 

Is the signataure at 
A2U14-pin 7 "OF27"? 

NO 

Replace A2U14. 

Is the signature at 
A2U44-pin 3 "3UH5"? 

NO 

Is the signature at 
A2U44-pin 2 "527A"? 

NO 

r 

Check A2U43 and U14. 

Is the following 
signature set correct? 

Is the signature at YES Test Point Signature .. 
A2U35-pin 8 "3C32"? A2U22-pin 4 PA81 

NO pin 7 P5F3 

pin 9 3PCF 

pin 13 UCF4 

Replace A2U35. 1'" 
Replace A2U22. 

YES 
Replace A2U49. 

YES Is the signature at 
A2U42-pin 3 "3UH5". 

YES 
Replace A2U44. 

Is the signature at 
A2U42-pin 1 "527A". 

NO 

Replace A2U44. 

SECTIO N VIII 

Is the following 
signature set correct? 

YES YES Is the signature at YES Is the signature at YES A • Test Point Signature A2U21-pin 12 "527A"? A2U21-pin 13 "5U5P"? 

A2U23-pin 7 5490 
NO NO 

pin 9 U13l 

pin 13 842P 

NO Go to Flow Diagram 
Replace A2R3. (A2-5). 

Replace A2U23. 

YES Is the signature YES Is the signature YES at at Replace A2U3l. A2U28-pin 13 "5P5H". A2TPl "3UH5". 

NO NO 

r 

Replace A2U20. Replace A2U28. 

YES .. Replace A2U42. 

8-39 
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Flow Diagram C A2 
Set the jumpers as Signature Analyzer 

A2S1 setting: follows: Setting: Is the following 
signature set correct? 

START Turn off the 4145B. 
. A2Wl: N START:J } A2TPll Is the signature at YES Is the signature at YES 

~~~S~~~ -- -- A2U41-pin 5 "6CAP"? ~ A2U41-pin 8 "FA35"? Test Point Signature 
A2W2: N STOP: """\.- A2US3-pin 14 6655 

CLOCK: "- AZTP8 NO NO pin 13 66S5 

YI 

Note: Be sure jumper 
sett ings: 

WINDOW: 6655 (+5V) pin 11 665S 

Turn on the 414SB. ~ NO 

A2W3: T 
Go to Flow Diagram Go to Flow Diagram 
(A2-5). Replace AZU41. (AZ-S). 

Is the following Is the following Is the following 

signature set correct? signature set correct? signature set correct? 
YES Is the signature at YES YES YES YE Is the signature 

Test Point Signature AZU38-pin 11 "H6ZP"? Test Point Signature -- Test Point Signature 
at -A2U38-pin Z "7A16"? 

AZU38-pin 8 6655 AZU38-pin 3 9Z87 AZU38-pin 5 C98A 
NO NO 

pin 10 6655 pin 4 9Z87 pin 6 ASF9 

NO NO ~NO 
1 

Go to Flow Diagram Is the following Replace AZU38. Replace A2U27. 

Replace A2R13. ~. signature set correct? 

~I I YES 
Test Point Signature Replace A2U34. 

AZU34-pin 9 P5HZ 

pin 10 FC47 

NO 

• 
Go to Flow 
(A2-10). 

Diagram 

tA 2 Troubleshooting 

SEE INSIDE 

Figure 8-15. A2 Board Troublesho 
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. 
Set the jumpers as Signature Analyzer 

A2S1 setting: follows: Setting: Is the following 
signature set correct? 

Turn off the 4145B. - . A2Wl: N START: J } A2TP11 Is the signature at YES Is the signature at YES YES 

~~~B~~~ 
A2U41-pin 5 "6CAP"? A2U41-pin S "FA35"? Test Point Signature -, 

A2W2: N STOP: ~ A2U53-pin 14 6655 
CLOCK: ~ AZTPS NO NO pin 13 6655 

WINDOW: 6655 ( +5V) pin 11 6655 

Turn on the 4l45B. l NO , 
Go to Flow Diagram Go to Flow Diagram 
(A2-5). Replace A2U41. (A2-5). 

Is the following Is the following Is the following 

signature set correct? signature set correct? signature set correct? 
YES Is the signature at YES YES YES Is the signature YES 

Test Point Signature Test Point 
at Replace A2U3S. 

Test Point Signature A2U3S-pin 11 "H62P"? Signature A2U3S-pin 2 "7AI6"? 

A2U3S-pin 8 6655 A2U3S-pin 3 9287 A2U3S-pin 5 C98A 
NO NO 

pin 10 6655 pin 4 9287 pin 6 A5F9 

NO NO ! NO 
I 

, 
Go to Flow Diagram Is the following Replace A2U38. Replace A2U27. 

Replace A2R13. (A2-5). signature set correct? 

·1 1 
YES 

Test Point Signature Replace A2U34. 

A2U34-pin 9 P5H2 

pin 10 FC47 

NO 

Go to Flow Diagram 
(A2-10). 

tA 2 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-15. A2 Board Troubleshooting Flow Diagram (Sheet 9 of 11). 
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Mode14l45B 

Flow Diagram (A 2 

START 
A2S1 setting. Set jumper as follows: Signature Analyzer Turn off the 4145B. - .. Setting: 

A2Wl: N . 
~I~~~S~~ 

A2W2: N .J START: A2TPll 

Note: Be sure Jumper STOP: \. A2TPll 
set t ings: 

CLOCK: \. A2TP8 

A2W3: T WINDOW: OC04 (+SV) 

Turn on the 4145B. 

Is the following ... signature set correct? 

Test Point Signature 

A2U17-pin 1 OC04 

A2U17-pin 11 80U3 

!"" 
Go to Flow Diagram 
(A2- 5) . 

YES 
~ 

Is the following 
signature set correct? 

Test Point Signature 
~~ _____ E_N_D ______ ~ 

A2U17-pin 2 2325 

A2U17-pin 5 7FU6 

A2U17-pin 6 3056 

A2U17-pin 9 AOPU 

A2U17-pin 12 F46P 

A2U17-pin 19 7256 

! NO 

Replace A2U17. 
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SECTION VIII Model4145B 

tA 2 Troubleshooting Flow Diagram 

SEE INSIDE 8-42 
Figure 8-15. A2 Board Troubleshooting Flow Diagram (Sheet II of 11). Scans by ArtekMedia => 2010



Mode14l45B 

Flow Diagram ~3 1) 
Turn on the 414SB and 
observe A3DSl through Do the LEOs go on and off, 

START DS4 (LEDs). Do all YES stop at a binary 9(1001. YES 
Trun off the 414SB. LEDs light for approxi- see Table 1) for about 20s. 

mately 0.5s and then and then go off? 
go off for approxi-

NO mately O.Ss? Note: If the 41, 

NO 
ctioning 1 
LEDs will 

Refer to Table 1. Go from a biJ 

to the flow diagram to a bina] 

indicated by the binary will stop 
for about 

Is the DC voltage at 
number displayed by the 

then go OJ LEDs. 
each of the following 
test points correct? YES 

a Are A3DSl through YES YES Go to Flow Diagram 
A3DS4 OK? Is A3U22-pin 40 HIGH? (A3-2) . 

Test Point Limit 

A3TP2 -lSV±O. SV NO NO 

A3TP4 lSV±0.5V 

A3TPlS SV±0.2SV 
Replace the defective YES 

A3U34-pin 9 HIGH? YES 
NO Is A3U23-pin 1 HIGH? Is Is A3U~ LED. -

NO NO 

I 

Is the voltage at YES Check the AlS Board Is A3CPl-pin 3 HIGH YES 

~ a (Floating Power Replace A3U23. Replace A3CPl. 
A2TPIO +SV±O.2SV? 

Supply) . 
in reference to A2TPl? R40. : 

NO NO 

Check the RESET 
Check the A12 Board. circuit on the A12 

board. 
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Table 1 

Binary LED Flow Diagram to 

Turn on the 4145B and No. Patterns Go for Next 
00 the LEOs go on and off. observe A3DSl through 

1 ••• 0 DS4 (LEOs). Do all YES stop at a binary 9 (1001. YES 
END ' the 414sB. see Tab 1 e 1) for about 20s, LEOs light for approxi-

2 •• 0. mately 0.55 and then and then go off? 

Flow Diagram (A3-3) 

Flow Diagram (A3-4) 
go off for appro xi-

NO 3 •• 00 mately O.ss? Note: If the 414sB is fun-
Flow Diagram (A3-s) 

ctioning properly, the 
5 .0.0 NO LEDs will count up Flow Diagram (A3-S) 

Refer to Table 1. Go from a binary 1 (0001) 6 .00. 
to the flow diagram to a binary 9 (1001), 

indicated by the binary will stop at 9 (1001) 
7 .000 

number displayed by the for about 20s, and 
Is the DC voltage at LEOs. then go off. 

S 0 ••• 
each of the following 
test points correct? YES Are A3DSl through YES YES Go to Flow Diagram 

9 0 •• 0 A3DS4 OK? Is A3U22-pin 40 HIGH? (A3-2) . 

Flow Diagram (A4-I) 

Flow Diagram (A4-S) 

Flow Diagram (A4-6) 

Flow Diagram (A3-13) 

Test Point Limit 

A3TP2 -lsV±O.sV NO NO 0 : ON • OFF 

A3TP4 l5V±0.sV 

A3TPlS 5V±O.2SV 
YES YES YES 

NO Replace the defective 
Is A3U23-pin 1 HIGH? Is A3U34-pin 9 HIGH? Is A3U34-pin 10 HIGH? Replace A3U34 .. 

LED. -
NO NO NO 

I~ ~ , • 
Is the voltage at YES Check the Ais Board Is A3CPl-pin 3 HIGH YES 

Repiace Check A3CRs, R39, and (Floating Power Replace A3U23. A3CPI. 
A2TPIO +sV±O.2sV? in reference to A2TPl? R40. Replace A3C40. 

Supply) . 

NO NO 

Check the RESET 
Check the A12 Board. circuit on the A12 

board. 
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Flow Diagram (A 3 2 ) 

Is the O. 96~lHz clock A3W5 SettTng: T 

signal shown beloh' 
Is the foJlawin g 

I 
1.s th e following 

present at A3U?3-pin 12? Si gnature Analyzer signature set correct? signature set correct ? 

START 
CI-I -- A (DC , INT) YES Setting: 

Test Point YES I SiOTl :c1 Tl 
~ 

J~ 0.5",/D1V 
Turn off the 4145B . 

Lgn1ture Is the signrtturc at 
I 

YES Join YES 
-.-

I 

START: ~ 
} A3TP1S 

~ 
A31lJ2 2-pin 9 UUUU !\3- UB -pi n 3 "9l)P 2" . 3U7 J11ll 15 mIl) 

I STOP: \.. J) i11 10 FHF NO 
pin 14 3714 

I · . , ••• .! CLOCK : ~ A3TP 16 pin 11 8484 pin 13 31J02 

r WI NDOW : 0003 (+5 V) 
, I 

DVI ~ 
pin 12 P763 

I 

pi n 12 471'( 

::.~ 
Turn on the 41 45B . pin 13 lU5P 

S-ignatuTc YES pill 11 C7hLA 
~\3U 3S -p i n I; ~1lJ]' 1 " Rep n ae c 1\3US . 

pi n 14 0356 IUU3 5-p-i 11 3 "0003 " p in 10 IACA 

pin 15 U759 NO pin ~) l <17P 

NO pin 16 6f9A 
pin 7 26UU 

I 

pin 17 7791 NO 

Is the O. 96~'lllz clock pin 18 6321 I~eplaec 1\3U35. 

signal shown present 
I 

r 

at pin 19 37C5 
A3U22-pin 3 77 

I 
~ 

YES 

CII-- A (DC , INT ) 
I p.in 20 6U28 1s A3U7-pin .5 H 1{;H? I 

2V!DIV 0 .5~s!DIV 
I I 

-.-

pin 22 4FCA 

~1iJ YES 

1_ 

Rep lace A3U23 . 
pin 23 4868 "0 

~Jl 
~ 

pin 24 9UPl 

I pin 5 0003 Is the fol.lOlving 

~ 
pin 34 0003 signature set cor rect'? 

YES 
NO Te;t g 

1 
1 A3U7- pin 1 4FCA 

NO 
1 

Replace A3U22 and pin 2 4868 

check the signature 
[ set again. 

pin 3 9lJPl 

pin 6 0003 

Replace A3U22. 
I 

~ YES I Is the signature set Return t o FJ ow Diagl'am 

correct? (A3-1) . 
, 

YES 
Is the c lock s i gnal at Return to Flow Diagram NO 
A3U23 -pin 12 correct? 

~ 

'CEED· YES 
Is A3U35-pin ] LOW:? I 

NO 
Replace A3U21 or U35. NO 

Replace A3Y l. 

Replace A3U34 .. 

1 

Is the clock signal at 
YES Return to FlOl'i Diagram 

A3U23-pin 12 cor rect? (A3- 1) . 

NO 
I 

Check A3LJ23, A3U43 and 
A3U8 . 
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-
:t? 

*1 

Are th e following 
signature sets correct? 

Model4l45B 

-
:ure YES ... -
. U 

.4 

Is the following 
signature set correct? 

1----------------------------------------------------------------------------------------------------------------------------------------------------------~It-r-_-_-_-_-_-_-_-_-_-_-_~~-------~------------~~-Y-E-S _____________________________________________ ~-~~t_~S~i-~~n~a~tu~r~e~~A~n~a~l-~~z~er~~~~~~::'-Y-E-S-----.-~l _____________________ __JI Test Point Signature ,- _ ,- _- REPLACE U22 . 
Setting. 

A3U43-pin 9 3H02 

)2 

'C 

IA 

:A 

Ip 

JU 
-

~ YES -I? 

-
:t? 

YES -
ure 
-
:A 

)8 

)1 

13 
-

-
YES 

-

] 

1 Replace A3U20. I 

Replace A3U7 anu 
check the signatures 
at A3U7 pins 7 through 
15 again. 

Replace A3U35. 

Is the signature set 
correct? 

NO 

Repl ace the IC or rcs 
connected to the A3U7 
pin e~1ibiting an 
incorrect signatur e . 

Are the signatures at 
A3U7 - pins 1, 2, 3 and 
6 correct th is time? 

NO 

Replace A3U7. 

YES Return to Flow Diagram 
(A3-l) . 

YES -'" Return to Flow Diagram 
t----~ GB) . 

NO 

Replace A3U43 and check 
the signature set 
again. 

Is the signature set 
correct? 

NO 

, 
Replace the IC or res 
connected to the A3U43 
pin exhibiting an 
incorrect si gna ture . 

'A3 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-16. A3 Board Troubleshooting Flow Diagram (Sheet 1 of 9). 

YES Return to Flow Diagram 
• (A3-l). 

Test 

A3U21 

8-44 

STJ\RT: "-
STOP: A3U9-pin 20 

..r 
CLOCK: \... A3TP16 

WINDOW: 75 5U ( +5V) 

Test Point Signature 

A3U9-pin 11 6460 

A3U9 -p in 12 5501 

A3 U9-pin 13 888P 

A3U9-pin 15 A5AP 

A3U9-pin 16 OF61 

A3lJ9-pin 17 5548 

A3U9-pin 18 C02C 

A3U9-pin 19 eCFU 

NO 

Replace the defective 
ROM and check the 
signature set again. 

Is the signature set 
correct? 

NO 

Signature Analyzer 
Setting. 

START: \.. i\3TP15 

STOP: \.. A37P l5 

CLOCK : \.. A3TP1 6 

*1: Part numbers of A3U9, must 
be as shown in Table 2. 

Table 2 

Part numbers of A3U9. 

A3U9 

04145-85058 

YES __ Return to Flow Diagram 
(A3-1) 

Are the following signatures correct? 

Point Signature Test Point Signature 

pin 18 UUUU A3U35 pin 18 7791 

pin 16 FFFF pin 16 6321 
YES Check stuck data bus. pin 14 8484 pin 14 37C5 . 

pin 12 P763 pin 12 6U28 

pin 9 lU5P pin 9 4FCA 

pin 7 0356 pin 7 4868 

pin 5 U759 pin 5 9UP I 
pin 3 6F9A pin 3 0003 

NO 

Replace A3U21 or 
A3U35. 

Figure 8-16. A3 Board Troubleshooting Flow Diagram (Sheet 2 of 9). 
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Model4145B 

Flow Diagram C!-3 -3) Flow Diagram ~3 

Turn off the 4145B Do LEDs A3DSI through 
A3DS4 repeatedly cycle and set A3S1 as shown 
through the three 

I I below. 
patterns shown below? YES .1 

I 
START -- Turn on the 4145B. END 

1 
. 

II . 
DS1 DS2 DS3 DS4 

B~~~ld~B • • • • 

Turn off the 4145B and 
set A3S1 as shown 
below: 

J START ~ 

Turn on the 41451 . I 
B~B~gB~ 

• • • 0 
0 0 0 0 

0: ON NO .: OFF 

Replace A3U9. 

Return to START. I 
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Flow Diagram (A3 4) 

Replace the IC indicated Do LEDs A3DSl through 
A3DS4 repeatedly cycle 

Turn off the 4l4SB and 
by the A3DSl through 

through the three 
set A3S1 as shown 

A3DS4 display pattern. 
patterns shown below? YES _J END J 

below: 

J l See Note. 

l 
Turn on the 4l4SB. .. 

DSl DS2 DS3 DS4 J START - l DSl DS2 DS3 DS4 Replace 
. 

• • • • ~~~~~B~ • • • 0 
A3U24 • • 0 • • • 0 • 0 0 0 0 

0: ON NO 0: ON .: OFF .: OFF 
l 

Turn off the 4l4SB 
A3S1 setting: 

If the LEDs display . Note: 

B~~~~~~ •••• , replace 
A3U2S and return to 
START. If •••• 
is displayed a 
second time, replace 
A3U24. If it is 

Turn 

displayed a third time, r 
J l YES Signature YES 

A3Sl 

proceed with the folw 

J Is the signature at YES 
U8-pin 6 "33U7" Replace A3U22. 

J 
diagram. 

l 

~ 
Signature Analyzer 

l A3U7-pin IS "CP7P"? U8-pin 8 "CPUP" Setting: 
NO NO 

START: \.. 
} A3TP13 

Tur 
\. 

~ 

J 

STOP: 

j CLOCK: '\.. A3TP16 Signature YES 
Replace A3U8. A3U22-pin 37 "8H09 

l 
WINDOW: 81109 (+SV) 

A3U22-pin 34 "CPUP" Turn on the 4l4.SB. 
NO 

Replace A3U22. 

( 

Is the signature at YES 
Replace A3U7. t------A3U3S-pin 3 "9FH3"? 

J 
NO 

t 

Is the signature at YES .... 
Replace A3U3S. A3U22-pin 5 "9FH3"? 

NO 

r 

Replace A3U22. 
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SECTION YIn 

Replace the IC indicated Do LEDs A3DSl through 
by the A3DSI through A3DS4 repeatedly cycle 
A3DS4 display pattern. through the three 

- See Note. patterns shown below? YES I 1 OSI DS2 OS3 OS4 Replace OSI OS2 DS3 OS4 1 END 

• • • • 0 • • • • • 0 • A3U24 • • 0 • 0 0 0 0 
0: ON 0: .: OFF 

ON NO .: OFF 

Turn off the 41458 
A3S1 setting: 

Note: If the LEOs display 
•••• , replace B~~~~~B 

. 
A3U25 and return to 
START. If •••• 
is displayed a 
second time, replace 
A3U24. If it is 
displayed a third time, 
proceed with the folw 
diagram. I 

Signature Analyzer 
Is the signature at YES Signature YES I I YES 

Turn off the 41458. Do LEOs A3DSl through 

1 A3U7-pin 15 "CP7P"? 
U8-pin 6 "33U7" Replace A3U22. A3Sl Setting: A3DS4 repeatedly cycle 

Setting: U8-pin 8 "CPUP" 1 r -- r-------- through the two 

START: \. } A3TP13 
NO NO ~~~~~~B 

. patterns shown below? 

STOP: \. 
OSI DS2 OS3 OS4 

CLOCK: \.. A3TP16 • • • • Turn on the 41458. 
Signature I I WINDOW: 8H09 (+5V) A3U22-pin 37 "8H09 

YES 0 0 0 0 

1 
Replace A3U8. 

Turn on the 4l45B. 
A3U22-pin 34 "CPUP" 0: ON NO 

NO 
.: OFF 

~ 

1 
Replace A3U44 or I A3U33. 

~ 
~--------------~ 

END 

Replace A3U22. 

Is the signature at YES 
A3U3S-pin 3 "9FH3"? Replace A3U7. 

NO 

Is the signature at YES 
A3U22-pin 5 "9FH3"? Replace A3U35. 

NO 

1 

I Replace A3U22. 

8-45 
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Flow Diagram (A3 5) 

Turn off the 4145B as 
set A3S1 as shown 
below: Do A3DSl through A3DS4 

START indicate a "Too Short" YES YES YES YES Go to Flow Diagram 
Turn on the 4145B. -- Is A3U20-pin 12 LOW? -- Is A3U20-pin 6 HIGH? Is A3U20-pin 3 LOW?' (A3-7). - . interval? See Table . 2. 

~~~~~aB NO /';0 NO NO 

-
Replace A3U20. YES 

Ir Is A3U20-pin 4 LOW? --" Replace A3U44. Table 2 

Go to Flow Diagram 
Pattern (A3-6). NO 

Line 
Frequency Interval 

I DS2 I DS3 I DSl DS4 

Too Short • • • • YES 
Is A3U20-pin 5 LOW? Is A3U29-pin 2 LOW? 

50 Too Long • • • 0 FAIL 

60 Too Short • • 0 • NO NO 

Too Long • • 0 0 
Pi\SS* 50/60 Good 0 0 0 0 

Replace A3U20. Is A3U28-pin 11 LOW? 

0: ON .: OFF 

* All LEDs will flash off and on. 
NO 

Is the level at A3U31-
pin 12 LOW? 

NO 

Replace A3U31. 
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SEeTIO N VIII Mode14l45B 

If the trouble persists, 
" go to ® of Flow 

Diagram (A3-l2), 

,OW? I YES -I Replace A3U38, 

LOW? I YES -I Replace A3U29. 

3U3l- I YES ·1 Rep I ace A3U28. 

If the trouble 
l. persists~o Flow 

Diagram A3-8 , 

Troubleshooting Flow Diagram 

SEE INSIDE 
8-46 

Figure 8-16. A3 Board Troubleshooting Flow Diagram (Sheet 3 of 9). Figure 8-16. A3 Board Troubleshooting Flow Diagram (Sheet 4 of 9). 
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Model 41458 

Flow Diagram (A3 7 ) 

STAR' 

Flow Diagram (A3 6 ) 

START 

Is the 9.6kHz clock 
shown below 
at A3TP10? 

NO 

Is the O.96MHz clock 
signal shown below 
present at A3U18-pin 
4? 

CH--A (DC, INT) 
2V!DIV O.5~s!DIV 

NO 

Replace A3U23. 

YES 

YES 

Turn off the 4145B and 
set A3Sl as shown 
below: 

Replace A3U18. 

Signature Analyzer 
Setting: 

START: ~ } A3TPl3 
STOP: "-

CLOCK: \.. A3TPl6 

WINDOW: 7255 (+5V) 

Turn on the 4145B. 

If the trouble 
persists~o Flow 
Diagram ~. 

Is the signature at 
A3U33-pin 2 "72P7"? 

NO 

Is the signature at 
A3U33-pin 19 "U845"? 

NO 

Is the signature at 
A3U7-pin 13 "U845"? 

NO 

Replace A3U7. 

YES Replace A3U33. 

YES 
Replace A3U43. 

Is the signature at 
A3U5-pin 13 "39Fl"? 

NO 

Is the signature at 
A3U32-pin 7 "39Fl"? 

NO 

Replace A3U32. 

YES 

Replace A3U42. 

YES 
Replace A3U43. 
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SECTION' 

re at YES Is the signature at YES Is the signature at YES 
~Fl"? A3US- pin 1 "U31U"? 

~ 

A3U5-pin 11 "6HBF"? 
Replace A3U5. 

1 NO 
NO 

Is the signature at YES Does A3U34B correctly YES YES 
Replace A3U42. A3U19-pin 4 "F045"? invert the signal at Replace A3U19. Is the trouble fixed? END 

A3TP12? 

NO NO NO 

re at YES 
)Fl"? Replace A3U43. Replace A3U34. Replace A3U34. 

NO 

:=J Is the signature at YES Is the signature at YES YES 
A3U6-pin 1 "329C"? A3U6-pin 11 "329C"? Replace A3U6. Is the trouble fixed? END 

NO NO NO 

Replace A3U32. Replace A3U42. Replace A3U42. 

8· 
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Flow Diagram ( A3 8) 
Jumper and switch 

Are the following settings: 
voltages correct? 

YES A2W2: 

} 
Do A3DSl through YES -- END A START .. Turn off the 4l4SB. A3W3: -"' A3DS4 indicate "PASS"? Test Point Limit N See Table 3. A3W4: 

A3TP2 -15V±0.SV A3W6: NO 
A3TP4 +15V:0.SV A3S1 Setting: . 

NO 

B~~~B~S Do A3DSl through YES Turn off the 4l4SB and Do A3DSl through A3DS4 YES Turn off the 414SB, A3DS4 indicate "EOC ~ remove A3U2. Then turn -- still indicate "EOC and reinstall A3U2. 1 

Turn on the 4l4SB. Error"? See Table 3. on the 414SB. Error"? 
Check the Power Supply 

NO NO Section. (A1S Board) 

,~ 

Table 3 Go to Flow 
(A3-9). 

Diagram Replace A3U2. 

Pa tern t 

OSI DS2 DS3 DS4 
Description 

• • • 0 NO IRQ Error 

FAIL • • 0 • Data Error 

• • 0 0 EOC Error 

PASS* 0 0 0 0 

0: ON .: OFF B 
Is the signature at YES Is the signature at YES 
A3U29-pin 1 inverted - Replace A3U28. A3U28-pin 1 "OOOO"? -at pin 3? 

* The LEDs will repeatedly cycle through a NO NO 
a (0000), S (0101), IS (1111) count 
sequence. 

Is the signature at YES . Is the signature at YES 
Replace A3U31. Replace A3U29. 

A3U31-pin 11 "9A88"? A3U3l-pin 1 "9APS"? 

NO NO 

111 

Replace A3U42. Replace A3U32. 
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SECTIO N VIII Model4145B 

A 
Are the following signatures correct? 

Jumper and switch 
Test Point Signature Test, Point Signature 

settings: 
Signature Analyzer 

A3Ul6-pin 2 OOAO A3U3-pin 2 299P Setting: 

A3DS4 pin 3 P823 pin 3 52U8 

·1 
YES r Turn off the 4145B, A3Wl: H 

START:"- } A3TP13 I EOC - Is the signature at YES Is the signature at YES YES 
and reinstall A3U2. A3W4: T - A3U39-pin 15 "09UA"? pin 4 8056 pin 4 2HPA Replace A3U40. 

A3Sl setting: STOP: ~ A3U29-2 "DODO"? 
pin 5 0705 pin 5 HFF8 . CLOCK: \.... A3TP16 NO NO 

B~~~S~8 PPFA (+5V) 
pin 6 723A pin 6 FPPC 

WINDOW: 

~ 
pin 7 PPFA pin 11 PFHH 

Turn on the 4145B. pin 11 l7Al pin 12 FUCA 

pin 12 P28U pin 13 U9FF 

B 
pin 13 8PA9 pin 14 9PM 

pin 14 666H 

pin IS 88A7 

NO 

~ 
Replace the defective 
IC, A3U3 or Ul6. 

Is the inverted signal YES YES 
at A3U29D_pin 15 present Replace A3U38. Is the trouble END 

YES 
~ -- fixed? 

·e at at A3U29D_pin l3? 
lP5"? Replace A3U3l. 

NO 
NO 

~ 
Replace A3U29. 

Replace A3U29. 

Is the trouble fixed? 
YES 

END 

NO 

Replace A3Ul6. 

'A:3 Troubleshooting Flow Diagram 

SEE INSIDE 
8-48 

Figure 8-16. A3 Board Troubleshooting Flow Diagram (Sheet 5 of 9). Figure 8-16. A3 Board Troubleshooting Flow Diagram (Sheet 6 of 9). 
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Mode14145B 

Flow Diagram (A3 

* Does the voltage at 
Did A3DSl through DS4 A3TPl stay constant Is the logic level at 

START 
YES YES 

~ indicate "NO IRQ" 
A3U31-pin 12 the same YES Do A3DSl through ... .. when A3TP8 is connected Replace A3Ul. 

A3DS4 YES 

Error"? See Table 3. and then disconnected as the logic lcve at indicate "PASS"? END 
to A3TP9? See Note. the collector of A3Q2. See Table 3. 

NO 
:-lote: Use an oscilloscope NO 

NO NO 

,II for this measure-
ment. 

Go to Flow Diagram 
(A3-U) . Replace A3Ql and Q2. Replace A3U3l. 

* Refer to Table 3 in 
Flow Diagram (A3-S). II 

Do A3DSI through A3DS4 YES 
indicate "PASS"? END 
See Table 3. 

NO 

• 
Is the waveform at YES Does the level at YES 
A3TP19 identical to A3TP5 change from HIGH 

Go to CD in Flow Check A3CR1, CR2 

the waveform at A3TPI? -- Diagram (A3-S). and CI. 
to LOW? 

NO NO 

* 

Go to Plow Diagram Is the voltage at A3Ul2- YES Replace A3U13, 14, 29 Do A3DSI through A3DS4 YES 

(A3-1O) . pin 6 6.3V~0.3V? ~ or 30 in described indicate "PASS"? See - END 
order. Table 3. 

NO NO 

Is the voltage at YES 
A3U2-pin 24 6.3V!0.3V? -- Replace A3U12. Replace A3U3l. 

NO 

Replace A3U2. 
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Flow Diagram (A3 10) 
Is the signal at YES YES If the trouble 

STAR- .. - Is A3U26-pin 8 LOW? -- Replace A3U29. persists, replace A3U30. A3U37-pin 28 
identical to the 
signal at A3TPI? NO 

NO 

Replace A3U26. 

* 
Is the signal at YES Do A3DSl through A3DS4 YES 

END --A3U37-pin 26 identical Replace A3U31. 
indicate "PASS"? -to the signal at A3TPl? 

NO NO 
* Refer to Table 3 in 

* ~ Flow Diagram A3-8 

YES Did A3DSl through YES 
END Replace A3U37. Check A3R32 and C3l. --A3DS4 indicate "PASS"? 

NO 

Replace A3U37. 

Flow Diagram (A3 - 1) 11 Are the following signatures correct? 

Jumper and switch Signature Analyzer Test Point Signature Test Point Signature settings: Setting: 
A3Ul6-pin 2 OOAO A3U3-pin 2 299P 

YES Is the voltage at YES A3Wl: H START: ~ } A3TPl3 -- pin 3 P823 pin 3 52U8 . -- Turn off the 4145B. START - . Turn off the 4145B. A3U12-pin 6 6.3V~0.3V? A3W4: T 
A3S1 setting: STOP: \.... pin 4 8056 pin 4 2HPA 

CLOCK: \... A3TP16 pin 5 0705 pin 5 HFF8 NO . 
~g~gB~ S WINDOW: PPFA (+5V) pin 6 723A pin 6 FPPC 

• Turn on the 4145B. pin 7 PPFA pin 11 PFHH 
YES 

pin 11 17Al pin 12 FUCA Is the voltage at 
Replace A3U12. A3U2-pin 24 6.3V±O.3V? 

pin 12 P28U pin 13 U9FF 
NO pin 13 8PA9 pin 14 9PA4 

.~ 
pin 14 666H 

pin 15 88A7 .. 
Replace A3U2. NO 

* 
Replace the detective 
IC, A3U3 or A3U16. 

* If wrong signatures are on 
e A3U3. If wrong A3U3, rep lac 

on A3U3 and A3U16, signatures are 
replace A3U16, then A3U3. 

Scans by Artekmedia => 2010



----.. Turn off the 4145B. 

signatures are on 
,place A3U3. If wrong 
'es are on A3U3 and A3U16, 
A3U16, then A3U3. 

Jumper and switch 
settings: 

A3WI: H 
A3W2: } 
A3W3: T 
A3W4: 
A3W5: N 
A3W6: T 
A3W7: N 
A3WB: N 
A3S1 setting: 

. 
~~~~bl~S 

Table 4 

No. Reading on the 34S6A 

0 4096mV:tlSmV 

1 204BmV±lSmV 

2 1024mV±lSmV 

3 S12mV±lSmV 

4 2S6mV±lSmV 

5 l2BmV±lSmV 

6 64mV±lSmV 

7 32mV:t15mV 

B l6mV:tlSmV 

9 BmV±15mV 

10 4mV:t 15mV 

11 2mV:!:lSmV 

12 lmV:!:15mV 

13 0.5mV:!:15mV 

14 OmV±15mV 

15 OmV±15mV 

16 OmV±15mV 

3456A controls: 

HI input:. A3TP21 
LOW input: A3TP3 Turn on the 4145B and --.. FUNCTION: =V - 3456A. 
RANGE: AUTO 
TRIGGER: EXTERNAL 

(A3TP13) 

tA 3 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-16. A3 Board Troubleshooting Flow Diagram (Sheet 7 of 9). 

SECTIO N VIII Mode14145B 

Do the readings on the 
3456A, displayed every YES If the trouble If the trouble still 
two seconds, satisfy Replace A3U4. .. persists, replace persists, replace 
the values shown Table A3U17. A3U32. 
4. 

NO 

~Pla,e A3U2 . 

8-50 
Figure 8-16. A3 Board Troubleshooting Flow Diagram (Sheet 8 of 9). 
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Mode14145B 

Flow Diagram (A3 

START Turn off the 4145B. 

Flow Diagram ( A3 

STAR 

Jumper and swi t ch 
settings : 

A311'7: N 
A311'8: T1( See Figure 1) 
A351 setting: 

N Tl 

r--,--, r--' 

! I I i I Ii III II i I 

Figure 1 . 

Turn on the 4145B . 

T2 

I I I I 

Are A3DSI t hrough 
A3DS 4 lit? 

NO 

Turn off th e 41458, 
and set A351 as s hown 
below. Turn on the 
4145B . 

YES Go to Fl ow Diag ram 
( A.2-l). 

Is the 250kHz c lock 
signal shown belOlo/ 
present at A3U44 
pin 3? 

CH- - A (DC, INT) 
2V/DIV l )Js/DIV 

Is the clock signal 
at the SASE of A3Q3 
correct as shown 
below? 

CH--A (DC, INT ) 
2V/DIV IIlS /DIV 

YES 

YES 

Turn off the 4145B .. 

Is the clock signa l 
at the HlITTER of A3Q3 
correct as shown be l ow? 

Replace A3Q3. 

YES 

Jumper and swi tch 
se ttings : 

A3W8: T2 
(See Figure 
L) 

A3Sl setting: 

Is the clock signal 
at A3Tl-pin 8 cO.rrec t 
as shown below? 

Turn on th( 

YES 
Replace 1 
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SECTION VIII 

Table S. 

Pattern 

DSI DS2 DS3 DS4 Description 

PASS* 0 0 0 0 ~ 

• • • 0 Data Error 

FAIL • • 0 • Flag Error 

• 0 • • 1\0 IRQ Error 

0: ON .: OFF Jumper and switch Check serial data at 
settings: the EMITTER of A3Q5, 

* All LEDs flash off and on. A3CP3-pin 6, the 

~ Turn off the 4145B. ~ A3W8: T2 
Turn on the 4145B. 

EMITTER of A3Q4, and 

(See Figure 1.) A3CP2-pin 6 in order 
described, referring 

A3S1 setting: 
the data from A3U44-
pin 6. 

Do A3DSl through A3DS4 YES . 
1 on the 4145B. indicate "PASS"? See I-- ~~B~~~~ Table 5. 

NO 

Jumper and switch 
settings: Signature Analyzer 

Do A3DSl through A3DS4 J Settings: 
indicate a "NO IRQ" YES 

Turn off the 4145B. 
A3W7: T Is the signature at YES I I A3W8: Tl START: \.. } A3TP13 

Turn on the 4145R. Replace A3U20. 
Error? See Table 5. -- A3U44-pin 7 "213A"? 

(See Figure 
STOP: \.. 

NO 1.) 
A3S1 setting: CLOCK: \.... A3TP16 

NO 

WINDOW: . F8PA (+5V) 

eplace A3U23. 

I 

~~~~~~~ 

Jumper and switch 
Signature Analyzer settings: 
Settings: 

A3W7: T 
START: '- } A3TP13 

Is the signature at YES 

Turn off the 4145B. A3W8: Tl 
Turn on the 41458. A3U44-pin 9 "5P6H"? Replace A3U44. 

(See Figure S'jOP: '-
1.) 

CLOCK: \.. A3TP16 NO 
A3S1 setting: 

WINDOW: F8PA (+5V) . 
S~B~B~~ 

Replace A3U7. 

8-51 
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SECTlO N VIII Mode14l45B 

'A 3 Troubleshooting Flow Diagram 

SEE INSIDE 
8-52 

Figure 8-16. A3 Board Troubleshooting Flow Diagram (Sheet 9 of 9). 
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Model 41458 

Flow Diagram (A4 4) 

START 

Flow Diagram 

START Turn off the 4145B. 

Table I 

LED Pattern 
Description 

DSI DS4 

FAlL • • • 0 Error related 

FAlL 2 • • 0 • RAM Error related 

FAlL 3 • • 0 0 Error Error related 

FAIL 4 • 0 • • Error related 

FAIL 5 • 0 • 0 Control Timing error 

FAIL 6 • 0 0 • D-A Converter error 

PASS* 0 0 0 0 

0: ON .: OFF 

* All LEOs flash off and on. 

to A4U19 

to A4U20 

to A4U25 

to A4U26 

Jumper and switch 
settings: 

~~~!~ } N 
A3W6: I 

A4NI: 
A3S1 setting: 

Turn on the 4145B. 

A 

I 

I 

-

Do A3DSl through 
A3DS4 indicate a 
"Control Timing'" 
error? See Table 1. 

Go to Flow Diagram 
04- 2) . 

Is the following 
signature set correct? 

Test Point Signature 

A4U2l-pin 6 5242 

pin 8 F62H 
I 
NO 

Replace A4U21. 

YES 

YES ~ I 

I 
I 

I 

[s the O.96MHz clock 
signal shown below 
present at A4TP21? 

NO 

HelPlace A3U23. 

Is the signature at 
A4U22-pin 12 "7523"? 

I NO 

[s the signature at 
A4U39-pin 11 "738P"? 

NO 

Replace A3U42. 

Turn off the 4145B. 

YES I 

YES 

I 

RelPlace A4U39. 

A3S1 setting: 

Is the signature at 
A4U22-pin 8 "AC96"? 

: NO 

1 

Rep 1 ace A4U22 . 
I 

YES 

I 

I 

,~ I 

Signature 
Setting: 

START: ~ 

STOP: '

CLOCK: \. 

Wn-lDOw: 

Is the sif 
MU22-lPin 

~ 
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Jck 
N 

] 

-
It 
:r,,? 
) . 

-

YES 

:]YES 
)"? 

] 

Turn off the 4145B. 

~I Replace A4U39. 

A3Sl setting: 

Is the signature at - A4U22-pin 8 "AC96"? 

NO 

, 

I Replace MU22. 

YES .. 

Signature Analyzer 
Setting: 

START: ~ } A3TPl3 
STOP: ~ 

CLOCK: ~ A3TP16 

WINDOW: U675 (+5V) 

Is the signature at 
MU22-pin 1 "5HP3"? 

NO 

" 

Replace A4U22. 

Is the following 
signature set correct? 

Turn on the 4145B. Test Point Signature 

MU34-pin 12 99Hl 

pin 9 6UM 

NO 

Is the signature at 
MU34-pin 1 "Fl66"? 

NO 

YES Replace MUll. - Replace A3U32. 

SEeTIO N VIII 

Is the following Is the following 
signature set correct? signature set correct? 

YES Test Point Signature YES Test Point ~ .. Signature 
MU27-pin 5 9CHH A4U8-pin 6 6HA8 

pin 11 lPC9 pin 8 PSFF 
pin 9 9CCO 

NO 
NO 

, 
Replace A4U27. Repl ace MUS. 

YES Is the signature at YES .. A4U34-pin 11 "4699"? Replace MU34. 

NO 

Replace A3U42. 

8-53 
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Flow Diagram (A4 2 ) 
'I- 'I-

Replace A3U19, 20, 25, 
Do A3DSl through YES or 26 as specified by Do A3DSl through A3DS4 YES 

START A3DS4 indicate a "RAM A3DSl through A3DS4. indicate "PASS"? See END Error"? See Table 1. See Table 1. Table 1. 

NO NO 

A3S1 setting: Is the fOllowing 
Go to Flow Diagram Signature Analyzer signature set correct? YES 
(A4-3). Turn off the 4l45B. . Setting: Turn on tne 4l45B. - -1 

~8B~BI~~ Test Point Signature L 
START: "\.. } A3TPl3 A4U41-pin 12 UU61 
STOP: "\.. 

pin 
CLOCK: "\.. 

13 P63H 
* Refer to Table 1 in 

A3TP16 

Flow Diagram (A4-1). WINDOW: U675 (+5V) NO 

[ 
Replace A3U42. 

A 
Do A3DSl through A3DS4 YES Is the signature at YES 
indicate "FAIL 1 or 2"? A4U37-pin 19 "4699"? 

Replace MU37. 
See Table 1. 

NO NO 

Replace A3U42. 

Is the signature at YES 
A4U36-pin 19 "738P"? Replace A4U36. 

NO 

Replace A3U42. 

tA 4 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-17. A4 Board Troubleshooting Flow Diagram (Sheet 1 of 5). Scans by ArtekMedia => 2010



X'ES 

~I END 

A3Sl setting: 

. 
B8B~BB~ 

Do A3DSl through A3DS4 
indicate "FAIL 1 or 2"? 
See Table 1-

NO 

Is the signature at 
MU36-pin 19 "738P"? 

NO 

Replace A3U42. 

p 

J(. 

YES 

YES 

Is the following 
Signature Analyzer signature set correct? YES 
Setting: Turn on tne 4l45B. 

START: '\.. 
} A3TP13 

Test Point Signature 

MU4l-pin 12 UU6l 
STOP: '\.. 
CLOCK: "\.... A3TP16 

pin 13 P63H 

WINDOW: U675 (+5V) NO 

Replace A3U42. 

Is the signature at YES 
MU37-pin 19 "4699"? Replace MU37. 

NO 

Replace A3U42. 

Replace MU36. 

'A 4 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-17. A4 Board Troubleshooting Flow Diagram (Sheet 1 of 5). 

Section VIII Mode14145B 

Is the following 
signature set correct? 

Test Point Signature 

Is the signature at YES YES 
Is the signature at YES 

A MU26-pin 5 0792 --A4U4l-pin 11 "PU29"? A4U37-pin 1 "PU29"? 
pin 11 1936 

NO pin 7 A756 NO 

pin 9 7H96 
Ir 

MU25-pin 5 3801 

Replace MU41. pin 11 H693 Replace A3U32. 
pin 7 9C03 

pin 9 HU18 

NO 

Replace the RAM that 
has an incorrect 
signature. 

Ir 

Is the trouble fixed,? YES 
END . 

NO 

Replace MU35. 

8-54 
Figure 8-17. A4 Board Troubleshooting Flow Diagram (Sheet 2 of 5). 
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Model4145B 

Flow Diagram (A4 3) 
Jumper and switch 

START 

Are the following 
setting: 3456A's controls: 

I 
Do the readings 

voltages correct? YES Is the voltage at YES A4Wl: T HI input: A4TPI the 4145B and 3456A, displayee 
• Turn off the 4l45B . Turn on 

Test Point Limit A4U17-pin 6 6.3V!O.3V? A3W5: N - LOW input: A4TP13 3456A. 
every two secone 

A3S1 setting: FUNCTION: =V satisfy the vall 
A4TPl2 +15!O.5V NO RANGE: AUTO shown in Tab Ie : 

A4TPl4 -l5!O.5V . TRIGGER: EXTERNAL 

~~~e~~~ 
(A3TP13) NO 

NO 

Is the voltage at YES Replace A40l 7 . 
A4Ul8-pin 24 6.3V±O.3V? 

Replace A4U. 
Check A4Ll and L2. NO 

Replace A4U18. 
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Jumper and switch 
setting: 34S6A's controls: 

Do the readings on the Do the readings on the .. Turn off the 4l4SB. - A4Wl: T HI input: A4TPI Turn on the 4l4SB and 34S6A, displayed YES 34S6A, displayed 

A3WS: N -- LOW input: MTP13 every two seconds, Repl ace A4U24. every two seconds, 
YES END 

34S6A. -
A3Sl setting: FUNCTION: ==V satisfy the values satisfy the values 

RANGE: AUTO shown in Table 2. shown Tab Ie 2. 

. TRIGGER: EXTERNAL 

B~~~~B~ 
(A3TP13) NO NO 

1 I 
Replace A4U17. 

Replace A4U18. Replace A3U31. 
Table 2 

No. Reading on the 34S6A 

0 4096mV:!:lSmV 

1 2048mV±lSmV 

2 1024mV±lSmV 
Do the readings on the 

3 S12mV±lSmV 34SM at A4TPI YES END 
4 2S6mV±lSmV satisfy the values 

shown in Table 2. 
5 l28mV+1SmV 

6 64mV±ISmV NO 

7 32mV±lSmV 

B 16mV±lSmV 

9 BmV±lSmV Replace A3U37. 

10 4mV±lSmV 

11 2mV±lSmV 

12 1mV±lSmV 

13 O.SmV±lSmV 

14 OmV±lSmV 

15 OmV±lSmV 

16 OmV±lSmV 
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Flow Diagram ~4 5) 
A3Sl setting: 

STAR' Turn off the 4145B. Turn on the 414SB. 

Figure 1. 

Do A3DS 1 thr,ough A3DS4 YES 
indicate "PASS"'? See 11----.... 
Table 1. 

END 
NO 

* Refer to Table 1 in 
Flow Diagram (A4-l) . 

Is the pulse wave at 
MTPllS as shown 
below? 

NO 

Are the pulse waves 
at A4UlO-pins 11 
through 14 as shown 
in Figure 1? 

NO 

Replace MUlO. 

YES 

YES 

Is the pulse wave at 
MU7-pin 2 as shown 
below? 

NO 

Replace A4U7. 

Replace A4U9. 

Do A30Sl through A30S4 
indicate "PASS"'? See 
Table 3. 

NO 

Go to Flow Diagram 
(A4-4). 

I 

ES 

Table 3 

LED Pattern 

DS I OS2 '[)S3 DS4 
I 

FAIL • • • I • 
PASS* 0 0 

I 

0 
I 

0 

* TIle LEOs will repeatedly 
-cycle through .a 0 (0000), 
7 {OIU), 15 (1111) count 
sequence ,. 

l 

I 

Connect an oscilloscop( 
(1740A) between A4Ul2-
pin 12 and A4TP13 (AGNI 

Turn off the 41[458. I----~ l740A 's controls: 

VOLT/IDlV: O.SV 
COUPLING: Channel A [ 
DISPLAY: A 
TRIGGER: INT channel 

lEND 

SEE 

Fig 
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wave at 
; shown 

YES 

Table 3 

LED Pattern 

OSI DS2 DS3 DS4 

FAIL • • • • 
PASS * 0 0 0 0 

* The LEDs will repeatedly 
cycle through a 0 (0000), 
7 (0111), 15 (1111) count 
sequence. Connect an oscilloscope 

(1740A) between A4U12-
pin 12 and A4TP13 (AGND). 

T) 
DIV 

Turn off the 4l45B. ~---.l1740A's controls: t---~ 
Turn of the 4l45B and 
l740A. 

Does the VOltage 
change at A4U12-pin 3 
between -lOY to +lOV? 

VOLT/DIV: 
COUPLl NG: 
DISPLAY: 
TRIGGER: 

;~~ A3~~:1 .... '_E_S - ..... :I ____ E_N_D ___ ----I 

O.5V 
Channel A DC 
A 
INT channel 

A 

NO 

Replace A4Ul. 

Is the voltage 
difference between A4U12 
pin 3 and 1 more than 
lmV? 

NO 

Replace A4U12. 

;A 4 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-17. A4 Board Troubleshooting Flow Diagram (Sheet 3 of 5). 

YES 

YES 
~ 

SEeTIO N VIII 

Turn off the 4l45B. 

Replace A4U12. 

,.. 

Do the announciators 
indicate "PASS"? See 
Table 1. 

NO 

r 

Replace A3U37. 

8-56 

YES .. 

Connect the 3456A's HIGH 
input and LOW input to 
A4U12-pin 3 and pin 1, 
respectively. 

3456A's controls: 

FUNCTION: =V 
RANGE: AUTO 
TRIGGER: INT 

END 

* Refer to Table 1 in 
Flow Diagram eA4-l) . 

Turn on the 4145B and 
3456A. 

Figure 8-17. A4 Board Troubleshooting Flow Diagram (Sheet 4 of 5). 

Model 4145B 
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Mode14145B 

Flow Diagram (A4 - 6) 
A3S1 setting: . Do A3DSl through A3DS4 YES 

START Turn off the 41458. 

~~~B ~~~ 
Turn on the 4l45B. indicate "PASS". See END 

Table 2. 

NO 

Replace A4U30, 31, or 
Are the voltages at YES Are the voltages at YES 

32 as specified by Do A3DSl through YES 
A4TP2, 4, 6, and 8 --- A4 TP 3 , S , 7, 9, 10, A3DSl through A3DS4. A3DS4 indicate "PASS"? f--

Table 2 -lOV::t64mV? and 11 O:!:64mV? See Table 2 for the See Table 2. 
specified IC number. 

LED Pattern NO NO NO 
Related IC 

DSI DS2 DS3 OS4 

FAIL 0 • • • • -
A4Ul A4Ul2 A4U30 Replace A4U33. f--FAIL 1 • • • 0 

FAIL 2 • • 0 • A4U2 A4U13 
FAIL 3 • • 0 0 Replace A4U12, 13, 14, 

• 0 • A4U3l 15, or 16 as 
FAIL 4 • specified by A30Sl Do A3DSl through YES 

END A4U3 A4U14 
FAIL 5 • 0 • 0 through A30S4. See A3DS4 indicate "PASS"? 

Table 2 for the 
FAIL 6 • 0 0 • specified IC number. NO A4U4 A4UIS 
FAIL 7 • 0 0 0 

A4U32 
FAIL 8 0 • • • , 

A4US A4U16 
FAIL 9 0 • • 0 Replace A4Ul, 2, 3, 4, 

PASS* 0 0 0 0 ~ 
or S as specified by Do A3DSl through A30S4 YES 

END A3DSl through A30S4. - indicate "PASS"? See Table 2 for the 0: ON .: OFF specified IC number. 
NO 

* All LEOs flash off and on. 

Check A4C23 through 
A4C32 and A4C36 
through A4C45. 
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SEeTIO N VIII 

Do A3DSI through A3DS4 YES - END Turn on the 4145B. indicate "PASS". See 
Table 2. 

NO 

Replace A4U30, 31, or 
Are the voltages at YES Are the voltages at YES 

32 as specified by Do A3DSI through YES END A4TP2, 4, 6, and 8 ---- A4 TP 3. 5, 7, 9, 10, A3DSI through A3DS4. A3DS4 indicate "PASS"? 
-10V:t64mV? and 11 0:!:64mV? See Table 2 for the See Table 2. 

NO NO 
specified IC number. 

NO 

~ 

Do A3DSI through A3DS4 YES Replace A4U33. indicate "PASS"? See p END 
Table 2. 

NO 
Replace A4Ul2, 13, 14, 
15, or 16 as 
specified by A3DSI Do A3DSI through YES 

END Do A3DSI through through A3DS4. See A3DS4 indicate "PASS"? 
Replace A4U34. A3DS4 indicate "PASS"? YES END Table 2 for the 

See Table 2. specified IC number. NO 
NO 

Replace A4Ul, 2, 3, 4, 
or 5 as specified by Do A3DSI through A3DS4 YES 

END Replace A3U37. A3DSI through A3DS4. .. 
indicate "PASS"? See Table 2 for the 

specified IC number. 
NO 

Check A4C23 through 
A4C32 and A4C36 
through A4C45. 

8-57 
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Mode14l45B 

Flow Diagram (A9 1) 

START 
Turn on the 4145B with 
Sy s t em Di sc. 

NOTE: System Disc is 
must be write 
protected . 

Are the following 
voltage correct? 

1) A9 TP6 +5V±O.25V 

2) roo 
CNIOI -P i n +5 V±() . 25V 
CNIOl-pin 7 +5V±O .25V 
CNIOI-pin 9 +SV±O.2SV 
CNIOI-p i n 11 +5V±O.2SV 

3) FDD 
CNIO I-pin 29 +12 V± O.6V 
CN IOI-pin 31 +12 V±O.6V 
C WI-pin 33 +12 V±O.6V 

NO 

Check the po\ver supply 
Section (A12 Bard). 

YES I s th e clock signal at 
A9U4-pin5 as shown 
below? 

CH - - A (DC , I NT) 
O.l~sec/DIV SV/DIV 

. Check cable/connector 
and A2U47. 

YES I s the invert ed clock YES 
signa l a t A9Ul5 -pin 11. 

NO 

Replace A9114. 

Is the clock signa l at YES 
A9U8-pin 24 as shown 
below? 

CH--A (DC, INT) 
O.2~sec/D IV SV/DIV 

Replace A9UIS. 

Turn off the 4145B. 
Visua l Check: 

1) 

2) 

Turn on the 4145B. 

Did the LED of th e 
FDD's front panel 
indicate? 

Did the ~!otor of the 
FDD turn? 

Turn off the 41458 . 

NO 

Go to Flow Diagram 
(A9-6) . 

YES Is the stt.: 
A9TP8, whE 
4145B. 

Is the s tu 
A9Ul5-pin 
on the 414 
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clock signal at 
n5 as shown 

, (DC, INT) 
;ec/DIV :-'V/DIV 

cab 1 e/ connector 
~U4 7. 

YES Is the inverted clock YES 
signal at A9Ul5-pin II. 

NO 

Replace A9U4. 

Is the clock signal at YES 
A9U8-pin 24 as shown 
below ? 

CH--A (DC, INT) 
O.2wsec/DIV 5V/DIV 

Replace A9U15. 

Turn off the 4145B. 
Visual Check: 

Turn on the 41458 . 

1) Did the LED of the 
FDD's front panel 
indicate? 

2) Did the f'.!otor of the 
FDD turn? 

Turn off the 4145B. 

NO 

Go to Flow Diagram 
(A9-6) . 

YES Is the stuck signal at 
A9TP8, when turn on the 
41458. 

NO 

Is the stuck signal at 
A9U15-pin 13, when turn 
on the 41458. 

NO 

Turn off the 41458. 

YES 

YES 

Replace FDD. 

Check A9U18, A9U14 
and W2. 

Go to Flow Diagram 
(A9-6) . 

SECTION VIII 
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Flow Diagram (A 9 2) 

START 

A ... 

I 

I 

Turn on the 4145B. 
Is the following volt-
age correct? 

A9TP6 

SV±0.2SV 

NO 

Check the power supply 
Section (A12 board) . 

Dose the 414SB pass 
the HP -IB interfere 
test? 

NO 

II 

Is the signature at 
A9UIO-pin 8 "OOFU" . 

I NO 

~It 

Is the signature at 
A9U4-pin 9 "627P". 

I NO 

,II 

Is the signature at 
A2U33 -pin 5 "627P". 

NO 

\11 

Replace A2U33. 

YES 

YES ... 

YES "-

I 

YES 

YES -
I 

Is the clock signal 
at A9U4-pin 5 as shown 
belDl" . 

CH--A (DC, INT) 
2V/DIV O.l~s/DIV 

Check cable/connector 
and A2U47. 

Go to Flow Diagram 
(A9-3) . 

Go to Flow Diagram 
09-5) . 

Check cable and 
connectors. 

YES 

I 

I 

! 

1 ) Turn off the 414SB. 

2) Jumper sett i ng: 
A2W3: T 

3) Set t,h,e 11P-ln 

addresssw i tch 

sho\lln be I 0\11. 

Is the signature at 
A9UIO-p.in 1 "62Cl". 

NO 

iI 

Rep lace A9U4. 

YES -

Jamper and switch 
setting: 

A 21'1 1 : N 
A2W2: N 

A2S1 setting 

Is the signature at 
A9UlO-pin 2 "30I-lA". 

NO 

I, 

Is the signature at 
A21lJ47-pin 11 "30HA". 

NO 

II 

Replace A2U47. 

I 

I 

I 

YES 

YES 

Signature Analyzer 
Setting: 

START: J A2TPII 

STOP: '- A2Trll 

CLOCK: '- A2TP8 

WINDOW: OOFU 
(+SV) 

Check cab I·e and 
connectors. 

Turn on the 4145B. 

~ .... Is the signature at - A9UllO-pin 10 "30HA". 

NO 

I 

Replace A2U10. 

'A 9 Troubleshooting Flow Diagram 

SEE INSIDE 

YES lIs the signature at 

-I A9US-pin 2"0000". 

NO 

I 

Check A2 U47 and check 
stuck node. 

Figure 8-18. A9 'Board Troubleshooting :F~ow Diagram (Sheet 1 of 11). 

SEC 

YES -
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SECTIO N VIII Mode14l45B 

1) Turn off the 4l4SB. Jamper and switch A 2) Jumper sett i ng: 
, setting: Signature Analyzer Turn on the 4l45B. 

A2W3: T 
Setting: 

A2Wl: N 
3) Set the HP-IB A2W2: N START: J A2TPll 

address switch STOP: '- A2TPll 

shown below. 
A2S1 setting 

CLOCK: '- A2TP8 
• 

~~~~8~B 
WINDOW: OOFU 

(+SV) . 
~~~~S~~ 

Is the signature at YES Is the signature at YES .. Is the signature at YES Is the signature at YES .. Is the signature at YES Is the signature at YES Go to Flow Diagram 
A9UIO-pin 1 "62C1". A9U10-pin 2 "30HA". A9UlO-pin 10 "30HA". - A9U5-pin 2 "0000". A9US-pin 1 "F5S6". - A9U10-pin 9 "OOFU". ,. (A9-S) . 

NO NO NO NO NO NO 

~ lit , It It ,It 

Replace A9U4. Is the signature at YES Check cab 1 e and Replace A2UIO. Check A2U47 and check Check A2U49. Replace A9115. 
A2U47 -pin 11 "30HA". - connectors. stuck node. 

NO 

It 

Replace A2U47. 

'A 9 Troubleshooting Flow Diagram 

SEE INSIDE 
8-60 

Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet I of 11). Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet 2 of 11). 
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Flow Diagram (A9 3) 

START Is the signature at YES Is the signature at YES Is the signature at YES Is the signature at YES Is the signature at YES 
A .. 

A9U4-pin 11 "CCC5". - A9U4-pin 10 "CC7A". A9U5-pin 5 "OSIl9". A9U5-pin 3 "OOFU". - A9U5-pin 11 "OOFU". -
NO NO NO NO NO 

NOTE: Use the same signature 
analyzer setting and \ \1/ I 

jumper/switch settings 
Is the signature at YES .. Check cable and anthose used in Flow Replace A9U4. Replace A9US. 

Diagram A9-2 A2U47-pin 13 "OSH9". connectors. 

NO 

I \~ 

Is the signature at YES Check cable and Is the signature at YES .. Is the signature at YES 
A2U49-pin 5 "CCC5". , connectors. Replace A2U47. A9US-pin 1 "FSS6". A2U47-pin 7 "0000". 

NO NO NO 

I 

Replace A2U49. Replace A2U47. 

Is the signature at YES 
A2U49-pin 11 "f556". 

\~ 
NO 

Check cable/connectors. 

Replace A2U49. 

A 
Is the signature at YES Is the signature at YES Is the signature at YES Is the signature at YES .. Is the following YES Go to Flow Diagram 

, A9U9-pin 13 "FSS6". .,. A9UlO-pin 11 "OOFU". A9US-pin 5 "OSH9". - A9US-pin S "OSH9" . - signature set correct? - (A9-4). 

NO NO NO NO Test Point Signature 

A9U16-pin 21 9H67 , 
A9Ul6-pin 22 6033 

Replace A9U9. Replace A9UIO. Replace A9U5. A9UIO-pin 23 627P 

ro 
Is the following YES 

Check cable/connectors. 
Is the signature at YES signature set correct? 

A2U4 7 -pin 13 "OSH9". - Check cable/connectors. 
Test point Signature 

NO A2U33-pin 5 627P 

A2U33-pin 7 6033 

A2U33-pin 9 9H67 

Replace A2U47. NO 

Replace A2U33. 
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Flow Diagram (A 9 4) 
Is the signature at YES Is the following YES _ Is the following 

~ 
Is the following YES Is the signature at YES Is the signature at YES Is the signature at START -""' --"'- signature set correct? signature set correct? signature set correct? ~ A9U6-pin 13 "H55U". , 

A9U4-pin 4 "4U25" - A9U6-pin 14 "H55U". ... A9U16-pin 7 "OOFU". -
Test Point Signature Test Point Signature Test Point Signature NO NO NO NO 

A9U3-pin 18 5429 A9U16-pin 12 3334 A9U16-pin 1 4U25 

A9U3-pin 17 A894 A9U16-pin 13 8575 A9U16-pin 2 4U25 
, , , 

A9U3-pin 16 9683 A9U16-pin 14 P7F2 ! NO Replace A9U4. Replace A9U16. Replace A9U6. Check A9RA2. 
A9U3-pin IS 50P2 A9U16-pin 15 A98A 

A9U3-pin 14 1222 A9U16-pin 16 99CA 

A9U3-pin 13 8757 A9U16-pin 17 54P4 Replace A9U16. 

A9U3-pin 12 6F2C A9U16-pin 18 F32A 

A9U3-pin 11 4UP4 A9U16-pin 19 03HO 

NO NO 

Replace A9U3. 

, 
Is the following 

~ signature set correct? Check cabl e/ connectors. 
Is the following 

®- Is the following 

~ Test Poin.t Signature signature set correct? Signature set correct? 

A2U5l-pin 18 5429 Test Point Signature Test Point Signature 
A2U51-pin 17 A894 A9Ul3-pin 3 A287 A9Ul7-pin 3 U7FO 
A2U51-pin 16 9683 A9U13-pin 5 F428 A9U17-pin 5 4F83 
A2U51-pin 15 50P2 A9U13-pin 11 OUFU A9U17-pin 11 UHH8 
A2U51-pin 14 1222 A9Ul3-pin 13 H471 A9U17-pin 13 3A9U 
A2U51-pin 13 8757 

NO NO 
A2U51-pjn 12 6F2C 

A2U51-pjn 11 4UP4 II 

NO 
Replace A9U13. Replace A91117. 

Replace A2U51. 

~A B Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet 3 of 11). 
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SEeTIO N VIII Model4145B 

owing 
~ 

Is the following YES Is the signature at YES .. Is the signature YES .. Is the signature at YES ... Is the following YES Is the following YES 
Is the following 

YES 
et correct? signature set correct? ~ 

at signature set correct? signature set correct? signature set correct? B A9U4-pin 4 "4U25" A9U6-pin 14 "H55U". - A9U6-pin 13 "H55U". ~ -
Signature Test Point Signature Test Point Signature Test Point Signature Test Point Signature 

NO NO NO 
2 3334 A9U16-pin 1 4U25 A9Ull-pin 2 7P22 A9Ull-pin 3 7P22 A9U16-pin 28 U7FO 

3 8575 A9U16-pin 2 4U25 \ A9Ull-pin 6 OOFU A9Ull-pin 5 OOFU A9Ul6-pin 29 4F83 

4 P7F2 ! NO l NO ! NO 
A9U16-pin 30 UHH8 

Replace A9U4. Replace A9U16. Replace A9U6. 
A9Ul6-pin 31 3ft9U 5 A98A 

6 99CA A9U16-pin 32 A287 

7 54P4 Replace A9U16. Replace A9U16. Replace A9Ull. A9U16-pin 33 F428 

8 F52A A9U16-pin 34 OUFU 

9 03HO A9U16-pin 35 H471 

~ 
NO 

,~ 

e A9U3. Replace A9U16. 

,j connectors. 

®--
Is the following 

~ 
Is the following 

~ signature set correct? signature set correct? Check A9U3, cables and 
connectors. 

Test Point Signature Test Point Signature 

A9U13-pin 3 A287 A9U17-pin 3 U7FO 

A9U13-pin 5 F428 A9U17-pin 5 4F83 

A9U13-pin 11 OUFU A9U17-pin 11 UHH8 

A9U13-pin 13 H471 A9U17-pin 13 3A9U 

NO NO 

\~ 

Replace A9U13. Replace A9U17. 

tA 9 Troubleshooting Flow Diagram 

SEE INSIDE 
8-62 

Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet 3 of 11). Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet 4 of 11). 
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Model 4145 B 

Flow Diagram (A9 - 5) 

START 
Signature Analyzer Is the signature at YES --"" Is the signature at YES .. Is the signature at YES 

I---Turn off the 4l45B. settings: - Turn on the 4l45B. - A9U4-pin 9 "0001". .. A9U4-pin 8 "0000". - A9UlO-pin 3 "0000". Turn off the 4l45B. 

START: \.. A9U19-pin 1 NO NO NO 

NOTE: Use the same signature STOP: J A9U19-pin 19 
analyzer settings and , , If 
jumper/switch settings CLOCK: \.. A9U5-pin l3 

as those used in Flow WINDOW: 0001 (+5V) Replace A2U33. Replace A9U4. Replace A9UlO. 
Diagram (A9-2). 

I~ the following YES Is the following 
YES ....!Io A HP-IB Address (on the --"' Turn on the 4145B. .. SIgnature set correct? signature set correct? Turn off the 4l45B. ~ HP-IB Address (on the Turn on the 4l45B. f---' - rear panel setting: - .. - rear panel) setting: -

Test Point Signature Test Point Signature . A9U19-pin 2 0001 A9U19-pin 3 0001 . 
~~~~~~~ A9U19-pin 4 0000 A9U19-pin 5 0000 ~~~~~S~ A9U19-pin 6 0001 A9U19-pin 7 0001 

A9U19-pin 8 0000 A9U19-pin 12 0000 

A9U19-pin 13 0001 A9U19-pin 14 0001 

A9U19-pin 15 0000 A9Ul9-pin 16 0000 

A9Ul9-pin 17 0001 A9U19-pin 18 0001 

! NO +NO 

Check HP-IB Address, 
switch, cable, and Replace A9U19. 
connectors. 
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SECTIO N VIII 

Is the signature at YES _ Is the signature at YES A A9U4-pin 8 "0000". 
. ..,. Turn off the 4145B . 

... 
A9UIO-pin 3 "0000". r 

NO NO 

, ~~ 

Replace A9U4. Replace A9U10. 

..I Turn off the 4145B. .. HP-IB Address (on the Turn on the 4145B. 
Is the following YES Is the following 

~ Check HP-IB Address - I 
.,. signature set correct? signature set correct? 

rear panel) setting: - switch cables, and 
connectors between the 

Test Point Signature Test Point Signature A9 board and mother . 
g~~SG~~ 

AlU19-pin 2 0000 AIU19-pin 3 0000 board. 

AlU19-pin 4 0001 AlU19-pin 5 0001 

A1Ul9-pin 6 0000 AlU19-pin 7 0000 

AlU19-pin 8 0001 AlU19-pin 12 0001 

AIU19-pin 13 0000 AlU19-pin 14 0000 

AIU19-pin 15 0001 AlU19-pin 16 0001 

AlU19-pin 17 0000 AlU19-pin 18 0000 

NO NO 

~ ., 
Check HP-IB Address 
switch, cable and Replace A9U19. 
connectors. 

8-63 
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Flow Diagram (A.9 - 6 ) 

START 1) Turn off the 4145B. Set the HP-IB Address Jumper and switch 
-" ... Do A2DSl, DS2 and DS3 YES Go to Flow Diagram .. .,. - - setting: - Turn on the 4l4SB. - go off for approximately - (A9-7). 

2) Jumper sett i ng: switch as shown below. O.SS and then all LEOs 
A2W3: T A2Wl: N lit? 

3) Connect the long that A2W2: N . NO 
cable (disconnected 

~~~BB~B 
A2S1 setting: 

from FDD) to the J5 ~ • connector. 

B~~~8~~ ... Signature Analyzer Is the signature at YES Is the 
Turn off the 4l4SB. - setting: ,. 

A9U2-pin 1 "eIUS" . - A9U4-pj 

START: ./ A2TPll NO 
STOP: '- A2TPll 

,~ 
CLOCK: '- A2U32-pin 9 

WINDOW; CIUS (+5V) Check cables, counectors 
and A12 board. 

Is the 
A2U49-p 

Turn on the 4l45B. 

A Is the signature at YES Is the signature at YES Is the signature at YES Is the signature at YES ... - A9U10-pin 13 "AH67". .... A9UlO-pin 11 "8FCH". ... A9U5-pin 13 "ClU5". ... A9US-pin 1 "UF42". --
NO NO NO NO 

I , , 
Is the signature at YES Check cable and Is the signature at A2U4 Check cable and Is the signature at YES --"" Check cable and 
A2U47-pin 11 HAJ-;67". connectors. 

Replace A9UlO. 
A2U49-pin 7 "ClU5". 

... 
connectors. A2U49-pin 11 "UF42". 

... 
connectors. 

NO NO NO 

, It 

Replace A2U47. Check A2U49 and check Replace A2U49. for a stuck mode. 

tAg Troubleshoo' 

SEE INSIDE 

Figure 8-18. A9 Board Troub Scans by ArtekMedia => 2010



DS2 and DS3 
approximately 

ilen all LEDs 

NO 

~ 

' the 414sB. 

cable and 
:tors. 

YES 
... 

.. ... 

Go to Flow Diagram 
(A9-7). 

Signature Analyzer 
setting: 

START: J A2TPll 

STOP: "- A2TPll 

CLOCK: "- A2U32-pin 

WINDOW: CIUs (+sV) 

Turn on the 4145B. 

Is the signature at 
A9Us-pin 1 "UF42". 

NO 

Is the signature at 
A2U49-pin 11 "UF42". 

NO 

Replace A2U49. 

.. 

9 

YES 

YES 

Is the signature at 
A9U2-pin 1 "CIUs" . 

NO 

iI 

Check cables, counectors 
and A12 board. 

Check cable and 
connectorS. 

YES 
- Is the signature at YES 

A9U4-pin 11 "HP6C". 

NO 

'il 

Is the signature at YES .. 
A2U49-pin 5 "HP6C" -

NO 

, 
Replace A2U49. 

.. 'B .... 

tA 9 Troubleshooting Flow Diagram 

SEE INSIDE 

Check cable and 
connectors. 

Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet 5 of 11). 

SEeTIO N VIII Model4145B 

Is the signature at YES Is the following YES .. signature set correct? .. ... A9U4-pin 10 "6U9P" 

NO 
Test Point Signature 

A9UIO-pin 12 sF70 
~ A9UB-pin 5 sBOA 

Replace A9Us. A9UB-pin 6 FBIC 

NO 

It 

Is the following 
I~ Check cables and 

signature set correct? connected. 

Test Point Signature 

A2U33-pin 5 sF70 

A2U33-pin 7 F81C 

A2U33-pin 9 s80A 

NO 

, 
Replace A2U33. 

8-64 
Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet 6 of 11). 
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Mode14145B 

B Is the signature at YES Is the signature at YES Is the following 
~ Is the signature at YES Is the following 

~ Is the signature at YES Is the - A9U9-pin 10 " 4HC7". - A9U3-pin 1 "UF42". - signature set correct? 
A9U4-pin 8 "FH8S". - signature set correct? 

A9US-pin S "AP8U". ... A9US-p 

Test Point Signature Test Point Signature 
NO NO NO NO 

A9US-pin 11 UF42 A9UlO-pin 11 8FCH 
\ , 

A9US-pin 3 4HC7 A9UlO-pin 3 902U ,~ 

c: Replace A9U9. NO A9UlO-pin 6 C2UO Is the signature at YES Check cable and Replace A9U9. Replace A9U4. /,2U47-pin 13 "AP8U". ... connectors. A9UlO-pin S 932A 

NO NO 
\ 

V V 
Replace A9US. 

Replace A9UlO. Replace A2U47. 

C Is the signature at YES Is the signature at YES Is the signature at YES ... YES Go to Flow Diagram - A9U7-pin 11 "HSHU". A9Ul4-pin 4 "642A". A9U9-pin 4 "AOUH". - Do A2DSI, DS2, DS3 lit? - (A9-7 ). 

NO NO NO NO 

\1 \ \1 

Replace A9U7. Replace A9U14. Replace A9U9. Go to Flow Diagram 
(A9-S). 
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the following 
~ Is the signature YES Is the signature at YES 

nature set correct? at 
A9U5-pin 5 "APSU". ... A9U5-pin S "93F7". , 

st Point Signature 
NO NO 

lo-pin 11 8FCH 

lo-pin 3 902U ,~ 

lo-pin 6 C2Uo Is the signature at YES -'" Check cable and 
/.2U47-pin 13 "APSU", connectors. Replace A9U5. 

lO-pin S 932A 

NO NO 

I ,~ 

Replace A9UlO. Replace A2U47. 

YES Go to Flow Diagram 
\2DSl, DS2, DS3 lit? , (A9-7). 

NO 

,~ 

o to Flow 
A.9-S) . 

Diagram 

Is the following 
signature set correct? 

Test Point Signature 

A9U2-pin 2 642A 

A9U2-pin 5 3H17 

A9U2-pin 6 48F3 

A9U2-pin 9 OPCU 

A9U2-pin 12 9U2C 

A9U2-pin 15 0000 

A9U2-pin 16 7P96 

A9U2-pin 19 0000 

NO 

~ 

Chec A9U2 and check 
for a data bus lines 
IODO through IOD7. 

YES 
~ 

Is the following 
signature set correct? 

Test Point Signature 

A9Ul-pin 3 2PHP 

A9Ul-pin 6 CU4A 

A9Ul-pin 8 SFP2 

A9Ul-pin 11 U936 

NO 

, 
Replace A9Ul. 

YES 
~ 

Is the following 
signature set correct? 

Test Point Signature 

A.9U14-pin 2 48F3 

A9Ul4-pin 8 9U2C 

A9U14-pin 10 3Hl7 

NO 

, 

Replace A9U14, 

YES 
~ 

SECTIO N VIII 

Is the following 
signature set correct? 

Test Point Signature 

A9UlS-pin 6 2PHP 

A9UlS-pin 10 8FP2 

A9UlS-pin 12 U936 

NO 

, 

Replace A9U18. 

8-65 
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Flow Diagram (A9 - 7) 
Signature Analyzer 

Is the signature at YES Signature Analyzer Is the signature at YES "" Is the signature at START - Turn off the 4145B. ... Settings: 
A9TP6 "0003" . - Turn off the 4145B. ~ Settings: r A9TP6 "0003". A9U7-pin 2 "0000". 

START: J A9U12-pin 12 START; \. A9U18-pin 2 
NO NO NO 

STOP: \. A9U12 pin 13 STOP; J A9U18-pin 2 
NOTE: Use the same jumper/switch , J , 

setting as those Flow CLOCK: \. A9U12-pin 10 CLOCK: A9Ul2-pin 8 

Diagram (A9-6). 
Check DSA and 

Check DSA and check 
Turn on the 4145B. Replace Turn on the 4145B. A9Ul2 Ul4, U18 and Replace A9U8. A9U8. check for a stuck node. 

_ A 9 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet 7 of 11). Scans by ArtekMedia => 2010



SECTION VIII Mode14l45B 

Is the signature at YES Signature Analyzer Is the signature at YES Is the signature at YES Is the signature at YES Go to Flow Diagram 
~ Turn off the 4l45B. Settings: --'" 

A9TP6 "0003". 
... - A9TP6 "0003". 

,. A9U7-pin 2 "0000". A9U7-pin 3 "0003". - (A9-8). 

START: \. A9Ul8-pin 2 
NO NO NO 

STOP: .J A9Ul8-pin 2 , CLOCK: .J A9Ul2-pin 8 
, 

,~ If 
Check DSA and check 

C~eck DSA and Replace Turn on the 4145B. A9Ul2 U14, Ul8 and Replace A9U8. Check A9U7. 
A9U8. check for a stuck node. 

'AB Troubleshooting Flow Diagram 

SEE INSIDE 
8-66 

Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet 7 of 11). Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet 8 of 11). 
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Mode14145B 

Flow Diagram CJ.. 9 8) 

START 1) Turn off the 4145B. 

2) Jumper sett i ng: 
A2W3: T 

3) Connect th e long flat 
cable (disconnect 
from FDD) to the JS 
connector. 

Is the clock signal at 
A9UlS-pin 13 as shown 
below? 

CI-l- -A (DC, INT) 
l~sec/DIV SV/DIV 

NO 

Check W2, A9U18, and 
A9U14 . 

YES 

Set the HP-IB Address 
switch as shown below. 

. 
~~~~SS~ 

Is the clock signal at 
A9TP3, TP4 as shown -
be lo\\'? 

Check A9UlS and related 
circuit. 

Jamper and switch 
setting: 

A2Wl: N 
A2W2: N 
A2S1 setting 

. 
S~ I~~Bg~ 

YES 

Turn on the 414SB. 

Go to Flow Diagram 
(A9-9). 

DS3 bl inks for about 
5 secs. 

Is the clock signal at YES 
A9'fPI, TP2 as shown I---------r----~ 
below? 

Turn off the 414Si 

CH- -A (DC, INT) 
l}lseclDEV SV/DIV 

~ ..... . '?~".,..;» 
.':f. r 

'~ ~ 

Is the clock signal at 
A9U12-pin 4, Ul2-pin 1 
as sho\\'11 below. 

CH--A (DC, INT) 
l~sec/DIV SV/DIV 

Check A9U4-p in 12 
A2U42, A2U48, A2U42 
and ch eck for a stuck 
node. 

YES 
Replace A9iUl2. 

Do A2DSI. DS2 and DS3 YES Cit. )11 FIOlv Diagram 
A9-6 . 

NO 

Replace A9U3. 

IRepla 

Ls the d 
A9TPl, TP 
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Turn on the 4145B. 

Go to Flow Diagram 
(A9-9). 

DS3 blinks for about 
5 sees. 

Is the clock signal at YES 
A9TPI, TP2 as shown I---------T"""---~ 

below? 
Turn off the 4145B. Turn on the 4145B. 

CH- -A (DC, INT) 
l~sec/DEV 5V/OIV 

~"'~"",~ .... ".; .' _ .. ' r'" 
~ '" .,.. _.,. 

' .. . ~ 
.~ . 

Is the clock signal at YES 
A9Ul2-pin 4, Ul2-pin 1 
as shown below. 

CH--A (DC, INT) 
l~sec/DIV 5V/DIV 

Check A9U4-pin 12 
A2U42, A2U48, A2U42 
and check for a stuck 
node. 

Replace A9U12. 

Do A2DSI, DS2 and DS3 YES 
(it. )n Flow Diagram 
A9-6 . 

NO 

Replace A9U3. 

YES 

Replace A9U8. 

Is the clock signal at YES 
A9TPl, TP2 correct? 

NO 

Replace A9U8. 

While DS3 is blinking. 
Change the A2S1 setting 
as shown below: 

Is the clock signal at YES 
A9TPl, TP2 as shown I---""""!~ 

below? 

CH--A (DC, INT) 
~~=l=~=sec/DIV 5V/DIV 

Replace A9U8. 

SEeTIO N VIn 

8-67 
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Flow Diagram (A9 9 ) 

START ... ... Connect the long flat Jumper and switch .... A2DS3 blinks for about Turn off the 4145B. ... Turn on the 4145B. ~ , cable to FDD, and insert - setting , 5 sees. 
working disc into FDD. 
(No WRITE protect) A2Wl: N 

A2W2: N 
A2S1 setting: . 
~Q~Q~~~ 

Is the clock signal at YES .. Change A2Sl setting as Is the clock signal at 

~ A .. 
A9TP8 as shown Fig. Turn off the 4145B. Turn on the 4l45B. _ ... .. A9TP8 as shown Fig. , - shown below, while -
A9-9-l? A2DSl is blinking. A9-9-l? 

NO NO . 
\11 ~~~~8~~ ,~ 

Replace FDD. Replace FDD. 

Fig. A9-9-l 

'AS Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet 9 of 11). 
Scans by ArtekMedia => 2010



Connect the long flat Jumper and switch A2DS3 blinks for about the 4145B. ... cable to FDD, and insert ... Turn on the 4l45B. ... , 
".. setting ".. - 5 sees. 

working disc into FDD. 
(No WRITE protect) A2Wl: N 

A2W2: N 
A2S1 setting: . 
SgB~BB~ 

:k signal at YES ... Change A2S1 setting Is the clock signal at 
-'"' as -'" 

IOwn Fig. Turn off the 4l45B. - Turn on the 4l45B. shown below, while - A9TP8 as shown Fig. 

A2DSI is blinking. A9-9-1? 

NO NO . 
I ~~~B~~~ 'II 

e FDD. Replace FDD. 

Fig. A9-9-l 

tAB Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet 9 of 11). 

--'" 
".. 

YES ... -

SEeTIO N VIII 

YES 
Do A2DSI, DS2 DS3 Lit? 

NO 

I 

Check A9U8-pin 39 A9U9 Check FDD 
and A2U43 and check for - Index: No Stuck 
a stuck node. WRITE protect: H Level 

Go to Flow Diagram 
eA9-IO) . 

NOTE: The disc that was used for(A9-9) 
needs initialize operation for 
normal operation. 

8-68 

Mode14145B 

"... A 
'I' 

Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet 10 of ll). 
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SECTION· VIII 

Flow Diagram (A9 - 10) 

Jumper and switch Do A2DS1, DS2, DS3 lit YES ... Does not A9TP4 stuck NO 
START ... Turn off the 4145B . .... Turn on the 4145B. Replace FDD . , , setting: ... and no blink? 

, node? .. 
A2Wl: N NO YES 
A2W2: N 

NOTE: .Use the same FDD connection A2Sl setting: 'V , 
and disc. . YES --" Check STEP Function at 

~~S~SSS Does A2DSl blink. FDD and go to Flow Replace A9U8 and FDD. 
Diagram (A9-7). 

NO 

'Lt 

YES Check FDD WRITE 
Do A2DSl and DS2 blink. , 

Protection. 

NO 

II 
A2DSI, DS2, DS3 blink. NOTE: The disc that was used for A9-1 
Replace A9U8. needs initialize operation for 

normal operation. 

8-69 
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SECTION VIJI Model4145B 

'A 9 Troubleshooting Flow Diagram 

SEE INSIDE 
8-70 

Figure 8-18. A9 Board Troubleshooting Flow Diagram (Sheet 11 of 11). 
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Model 41458 

Flow Diagram (A 10 1) 

START 
Perform the front 
panel test described 
in Figure 3-3Z on 
page 3-72. 

LED Error? 

NO 

Rotary Pulse 
Generator Error? 

NO 

1 

Key Error. Go to 
Flow Diagram (AlO-Z). 

YES 

YES 

Connect A2U3Z-pin 17 
to A2TPZ. 

Do all LEDs on the 
front panel light? 

NO 

, 
Are all outputs from 
AIOUS and U6 LOW? 

NO 

Replace AIOUS or U6, 
whichever has the 
incorrect output. 

Using a dual channel scope (HP 
Model l740A), observe the pulses 
at AIOU3-pins 2 and 3 while 
rotating the RPG. Are the phase 
relationships as shown below? 

Rotate RPG cw Rotate RPG ccw 

AlOU3-pin 3 AlOU3-pin 3 

: 1 I I 1"""""'--"1 I 
1 '------' '-11----.1- .... , 90 0 4 0 

1 1-900+450 -' '- ±5 
-: !,.!: - 1 1 1 L AlOU3-pin 2 I: AlOU3-pin 2 

.lJ I~ 
NO 

, 

Replace the RPG. 

YES --

YES 

YES 

Replace any LED that is 
not lit. If the LED 
still does not lit, 
replace AIOR2 or R3, 
whichever corresponds 
to the LED. 

Is AlOU3-pin 5 LOW 
when the RPG is 
rotated cw and HIGH 
when the RPG is 
rotated ccw? 

NO 

YES 

Is AlOU3-pin 1 HIGH? 
YES 

NO 

Check AlOU2E and U2D. 

- Are all inputs (lines YES 
ANNO through ANN7) to 1----.... 
AIOUS and U6 HIGH? 

NO 

Replace AlU38. 

Replace the latl 
AIOUS or U6, th; 
controls the LEI 
that didn't ligJ 
during the fron" 
panel test. 

Is AlOU3-pin 4 HIGH? YES Replace AlOU3. 

NO 

Check AlORl-3. 
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~ror? 

NO 

lIse 
Error? 

NO 

Go to 
m (AlO-2). 

YES -

YES -

Connect A2U32-pin 17 Do all LEDs on the 
to A2TP2. - front panel light? 

NO 

, 
Are all outputs from 
AIOUS and U6 LOW? 

NO 

Replace AIOU5 or U6, 
whichever has the 
incorrect output. 

Using a dual channel scope (HP 
Model 1740A), observe the pulses 
at AIOU3-pins 2 and 3 while 
rotating the RPG. Are the phase 
relationships as shown below? 

Rotate RPG cw Rotate RPG ccw 

AlOU3-pin 3 AIOU3-pin 3 

JTL...JL I~l I 
I I ,1--"1-"'" 900 450 

1'90°45° ......, '- ± I !,.!: ± I I 
-:: AlOU3-pin 2 I: A10U3-pin 2 

--LJ I~ 
NO 

Replace the RPG. 

YES 

YES 

YES 

Replace any LED that 
not lit. If the LED 
still does not lit, 
replace AIOR2 or R3, 
whichever corresponds 
to the LED. 

Is AIOU3-pin 5 LOW 
when the RPG is 
rotated cw and HIGH 
when the RPG is 
rotated ccw? 

NO 

YES 

Is AIOU3-pin 1 HIGH? YES 

NO 

Check AIOU2E and U2D. 

Are all inputs (lines 
ANNO through ANN7) to 
AIOUS and U6 HIGH? 

NO 

is • 

Replace AlU38. 

YES Is AIOU3-pin 4 HIGH? -
NO 

Check AIORl-3. 

Replace the latch, 
AIOUS or U6, that 

YES controls the LED(s) 
that didn't light 
during the front 
panel test. 

--

Replace AIOU3. 

Does AIOU4 (counter) 
count up (are pulses 
output from AIOU4-
pins 3, 4, 5, 6, 9, 
10, and 11) when the 
RPG is rotated cw and 
count down when the RPG 
is rotated ccw? 

NO 

• 

Is AIOU4-2 always HIGH? 

NO 

Check A10U4 and AIU35. 

SECTIO N VIII 

YES Check A1U36 and A2U37. 

YES Replace AlOU6 . . 

8-71 
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Flow Diagram ~ 1 0 

Press and hold the 
Is the failure related faulty key, and check 
to one of the CURSOR YES that the logic l'evels - YES Replace AlU36. START -- Correct? keys (@], @] , @] , [QJ , at AlaJl-pins 19 
and B)? through 26 are correct. 

Refer to Table 1. NO 

NO 

Go to Flow 
(AlD-3). 

Diagram 

Does the AlDUl input 
Does AlaUl-pin B go LOW Does AlaU9-pin 15 go connected to the when one of the CURSOR YES HIGH when one of the YES YES faulty key go LOW when 
keys is pressed, and - CURSOR keys is pressed, Check AlaU2, U7 and UB. the key is pressed, and -HIGH when the key is and LOW when the key HIGH when the key is 
released? is released? released? 

NO NO 
NO 

• 
Check the key and Replace AlDUl. Replace AlaU9. AlaRl. 

Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-19. AlO Board Troubleshooting Flow Diagram (Sheet 1 of 3). 

SEeTIO N VIII 

Table 1 

Key 
Name 

EXTN 
SOFT KEY 1 
SOFT KEY 2 
SOFT KEY 3 
SOFT KEY 4 
SOFT KEY 5 
SOFT KEY 6 
SOFT KEY 7 

MENU 
PREY 
NEXT 

BACK 
DELETE 
RCL 
SAVE 

SINGLE 
APPEND 

FORWARD 
INSERT 
CLEAR 
GET 

REPEAT 
STOP 
AUTO CAL 

( 
7 
4 
I 
¢ 

8-72 

AlaUlO p: 

-[-[-1-1-
AlaJl P 

26[25]24123122 

a a a a a 
a a a a a 
a a a a a 
a a a a a 
a a a 0 a 
D a a a a 
a a a a a 
a a 0 a a 

a a a a 1 
a a a D 1 
a a a a 1 

a a a a 1 
a a a a 1 
a a a a 1 
a a a a 1 

a a a 1 a 
a a a a a 

a a a D a 
a a a a a 
a a a a a 
a a a a a 

a a a a 1 
a a a a 1 
a a a a 1 
a a a a 1 
a a a a 1 
a a a a 1 
a a a a 1 
a a a a 1 

a: LOW level 

1: HIGH level 
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-
k 
5 YES Replace AIU36. Correct? 

ct. 
NO 

-

Does the AIOUI input Does AIOUI-pin 8 go LOW Does AIOU9-pin 15 go 
connected to the when one of the CURSOR HIGH when one of the YES faulty key go LOW when YES YES 

keys is pressed, and CURSOR keys is pressed, Check AIOU2, U7 and U8. the key is pressed, and 
HIGH when the key is and LOW when the key 

HIGH when the key is 
released? is released? 

released? 
NO NO 

NO 

Check the key and Replace AIOUl. Replace AIOU9. AI0R!. 

tA ~ 0 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-19. AID Board Troubleshooting Flow Diagram (Sheet 1 of 3). 

SEeTIO N VIII 

Table 1 

Key 
Name 

EXTN 
SOFT KEY 1 
SOFT KEY 2 
SOFT KEY 3 
SOFT KEY 4 
SOFT KEY 5 
SOFT KEY 6 
SOFT KEY 7 

MENU 
PREV 
NEXT 

BACK 
DELETE 
RCL 
SAVE 

SINGLE 
APPEND 

FORWARD 
INSERT 
CLEAR 
GET 

REPEAT 
STOP 
AUTO CAL 

( 
7 
4 
1 
r/J 

8-72 

AI00l0 pins 

-[-[-[-1-18]415 

AI0Jl Pins 

26125124123122 ]21]20]19 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 1 
0 0 0 0 1 
0 0 0 0 1 

0 0 0 0 1 
0 0 0 0 1 
0 0 0 0 1 
0 0 0 0 1 

0 0 0 1 0 
0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 1 
0 0 0 0 1 
0 0 0 0 1 
0 0 0 0 1 
0 0 0 0 1 
0 0 0 0 1 
0 0 0 0 1 
0 0 0 0 1 

0: LOW level 

1: HIGH level 

0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

0 0 0 
0 0 1 
0 1 0 

1 0 0 
1 0 1 
1 1 0 
1 1 1 

0 0 0 
0 0 1 

1 0 0 
1 0 1 
1 1 0 
1 1 1 

0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

Key 
Name 

START/STOP 
CONT 
PRINT 

) 
8 
5 
2 
• 

SHORT 
MED 
LONG 

L1 
9 
6 
3 

Space 

LOCAL 
PLOT 
Blue 

/ 
* 
-
+ 

" ENTER 
Green 
EXECUTE 

m 
~ 

n 
P 

EEX 

Model 4145B 

AlOUI0 pins 

-1-[-1-1-181415 I I I I I I J 

AI0Jl Pins Key AI0Jl Pins 

26]25 ]24123122121120]19 
Name 

26]25]24 ]23]22]21]20 ]19 

0 0 1 0 0 0 0 0 FAST 0 1 0 0 0 0 0 1 
0 0 0 0 0 0 0 1 - 0 1 0 0 0 0 1 0 
0 0 0 0 0 0 1 0 t 0 1 0 0 0 1 0 0 
0 0 0 0 0 0 1 1 - 0 1 0 0 1 0 0 0 
0 0 0 0 0 1 0 0 ! 0 1 0 1 0 0 0 0 
0 0 0 0 0 1 0 1 
0 0 0 0 0 1 1 0 
0 0 0 0 0 1 1 1 

0 0 0 0 1 0 0 0 All Keys off 1 0 0 0 0 - - -
0 0 0 0 1 0 0 1 
0 0 0 0 1 0 1 0 
0 0 0 0 1 0 1 1 
0 0 0 0 1 1 0 0 
0 0 0 0 1 1 0 1 
0 0 0 0 1 1 1 0 
0 0 0 0 1 1 1 1 

0 0 1 1 0 0 0 0 
0 0 1 1 0 0 0 I 
0 0 1 1 0 0 1 0 
0 0 1 1 0 0 1 1 
0 0 1 1 0 1 0 0 
0 0 1 1 0 1 0 1 
0 0 1 1 0 1 1 0 
0 0 1 1 0 1 1 1 

0 0 1 1 1 0 0 0 
0 0 1 1 1 0 0 1 
0 0 1 1 1 0 1 0 
0 0 1 1 1 0 1 1 
0 0 1 1 1 1 0 0 
0 0 1 1 1 1 0 1 
0 0 1 1 1 1 1 0 
0 0 1 1 1 1 1 1 

Figure 8-19. AIO Board Troubleshooting Flow Diagram (Sheet 2 of 3). 
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Model4145B 

Flow Diagram (A 10 - 3) 

START 

A 

Press and hold the 
faulty key, and check 
that the logic levels 

I-__ "'-~ at AIOJl-pins 19 through I----~-
26 are correct. Refer 
to Table 1 in Flow 
Diagram (AIO-2). 

Does the KCL line 
connected to the 
faulty key go LOW 
when the key is 
pressed? 

NO 

Check the key and 
AIOU9 and Ull. 

YES 

Correct? 

NO 

Is AIOU9-pin 5 LOW? 

NO 

Are all inputs to 
AIOUI (pins 4, 5, 6, 
11 and 12) HIGH? 

NO 

Check the CURSOR keys 
and AIORI. 

Does AlOU9-pin 14 go 
LOW when the faulty 
key is pressed? 

NO 

Replace AIOU9. 

YES 
Replace AlU36. 

YES 

YES Replace AlDUl. 

YES Does AIOU9-pin 15 go YES 
HIGH when the faulty a . 
key is pressed? 

NO 

I 

Replace AIOU9. 

Are all inputs to AIOU9 YES 

Are the following 
logic levels correct? 

YES 
(pins 1 through 4 and t---....... 
10 through 13) HIGH? 

Is AIOU9-pin 14 HIGH? YES - AIOU9-pin 15: LOW 
pin 9:} 

NO 

Check the keys and 
AIOR4. 

Are the following 
levels correct when 
the faulty key is 
pressed? 

AIOU9 Pins YES 
KCL 

Line 6 7 9 

0 H H H 

1 H H L 

2 H L H 

3 H L L 

4 L H H 

5 L H L 

6 L L H 

7 L L L 

NO 

Replace AlOU9. 

-

H: HIGH 

L: LOW 

NO 

Replace AIOU9. 

Does AIOU3-pin S go 
HIGH when the faulty 
key is pressed? 

NO 

Replace AIOU3. 

YES 

pin 7: HIGH 
pin 6: 

NO 

r 

Check AIOU9 and US. 

When the' faulty key is 
pressed and held, are 
the logic levels at YES 

t---__ -I AIOUlO-pins 4, 5 and S J----.... -
correct? Refer to 
Table 1 in Flow Diagram 
(AIO-2). 

NO 

Replace AIOmO. 

Are the following 
logic levels correct? 

AlOU8-pin 3: 

pin 6: } 
pin 8: 
pin 11: 

NO 

HIGI 

LOW 

Check AIOUS and AIU36 

Check AIOU7 and US. 
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Is AlOU9: pin 14 HIGH? 
YES 

NO 

Replace AlOU9. 

AlOU3-pin S go YES 
when the faulty 

Ls pressed? 

NO 

r 

~place AlOU3. 

Are the following 
logic levels correct? 

A10U9-pin 15: 
pin 9:} 
pin 7: 
pin 6: 

NO 

LOW 

HIGH 

Check A10U9 and US. 

When the' faulty key is 
pressed and held, are 
the logic levels at YES 
AlOUlO-pins 4, 5 and S 
correct? Refer to 
Table 1 in Flow Diagram 
(AlO-2). 

NO 

Replace AlOUlO. 

YES 

Are the following 
logic levels correct? 

AlOUS-pin 3: HIGH 
pin 6: } pin S: LOW 
pin 11: 

NO 

Check AlOUS and AlU36. 

Check AlOU7 and US. 

Is the 10kHz signal Is the 5kHz signal 
shown below present at shown below present at 

YES 
AlOU3-pin II? AlOU3-pin S? 

Are the 2.5kHz, 1.25kHz, and O. 625kHz signals shown below present at AlOUlO
pins 5, 4, and S, respectively? 

SEeTIO N VIII 

~~~~~~~~----~YES ~~~~~~~~-----;YES ~~~~~~~~----~r-~----~----~-----,--------------~----~YES 
~------~ ~-----4~ ~------~ ~--------------~ 

Replace A2U33. Check AlOU3 and UIO. 
Check AlOUlO and check 
for a stuck node. 

8-73 
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SECTION VIII 

P/O 

o 

* 

o 

J... 

.L 

,A'1D Troubleshooting Flow Diagram 

SEE INSIDE 
8-74 

Figure 8-19. AIO Board Troubleshooting Flow Diagram (Sheet 3 of 3). 

Part of. 

Knob control. r- - - -.., 
l ____ ...J 

Screwdriver adjustment. 

Circuit assembly boarder line. 

Model4145B 

Encloses front panel 
design a tions. 

Shielded area. 

Asterisk denotes a factory selected value. Value shown is typical, part 
may be omitted. 

Bead inductance. 

Circuit board pa ttern inductance. 

Heavy line indicates main signal path. 

Heavy dashed line indicates main feedback path. 

Wiper moves towards CW with clockwise rotation of control (as viewed 
from shaft or knob). 

Numbered test point. Measurement aid provided. 

Denotes wire color code. Code used is the same as the resistor color code 
(e.g., 9.4.7 denotes white/yellow/violet). 

Indicates direct conducting connection to earth • 

Indicates conducting connection to chassis or frame. 

Indicates circuit common connection. 

Figure 8-20. Schematic Diagram Notes. 

Scans by ArtekMedia => 2010



Mode14145B 

8-36. Al GRAPHIC DISPLA Y CONTROL BOARD 

8-37. The A 1 board handles all data transfer 
operations between the 1345A Digital Display 
and the microprocessor on the A 2 board. Data 
transfer is v ia a 16-bit data bus, which prov ides 
asynchronous handshake. The A 1 board contains 
a 8K x 16-bit Display RAM, which functions as 
Option 704 of the 1345A. It is also used for the 
PLOT and PRINT functions. Refer to 
paragraphs 3-94 and 3-96, respectively. Figure 
8-21 shows the overall block diagram of the Al 
board. 

[Display RAM] 

The 1345A is controlled by 16-bit commands sent 
fro m the microprocessor and stored in the 
Display RAM, U30 - U31. The Display RAM 
stores all commands required to draw lines and 
alphanumeric characters on the CRT, and 
sequentially sends the stored commands to the 
1345A. Display refresh is handled by the Scan 
Pointer and Jump Control. The Scan Pointer, U5 
- U8, is incremented by the Timing Controller 
and addresses the RAM via the SCA 0 - 11 lines. 
When a "MEMORY JUMP" instruction (bit 15 = 1) 
is output from the RAM, Ju mp Control, U 17 and 
U29, sets the Scan Pointer to the restart address. 

I 
Decoder R/W 

From A2 Board I Poin ler 

UD TimlnQ U25 - I 

RPG 
U34 

Controller U28 

Tal From 

¢~ 7 
--'----------0 Front Panel 

110 --~ 
Sea n 

SECTION VIII 

[Write Operation] 

To draw a new figure on the CRT, the R/W 
Memory Pointer, U25 - U28, addresses the RAM 
and data is sent from the microprocessor to the 
RAM via the 8-line/16-line converter, U41 and 
U42. 

[Read Operation] 

When the PLOT key is pressed, display data 
stored in the RAM is output to the HP-IB via the 
16-line/8-line converter, U44 and U45. 

[Self Test] 

Self-test checks the operation of the Al Board. 
U20 and U21 return the output data to the 
microprocessor to confirm the write operation. 
Also, the Monitor Buffer, U39 and U40, returns 
the R/ W address and handshake control line to 
the microprocessor. 

~ 
RWA MoniTor 
¢~" Buffer 

U 39 
U40 

To 100 0~7 
SeA AID 

Board ~ -7 e,;;" ~ ___ U36 
RPG • I MPX 
¢ -7 U38 U8 ~ M:,~ Display RAM 

--'-----
1 JD ¢ ~" U,'3 r------

U30 

To 
A2 

I From 

Board 

100 ¢ _7 
8 

110 
Buffer 

U4. 

U'6 Jump 

F-- U3. 
Control --

WriTe U'7 

810 U29 I Buffer P-7 1 MDJ? - 15 ~6 
-,.-0 

U42 
U43 

Read 

Buffer To 
~ -- 100 ¢ ~7 

U44 
U45 

Figure 8-21. Block Diagra m of A 1 Board. 

Ou' puT 

Lal ch 

UI8 
U 19 

Test 

DrlvIH 

~ 

U20 
U2. 

-
OVA 

-
~ 

800 

¢ -15 
-,.--

-

To I From 
134~ A 
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• 

SECTION VIII 

.. ~--------------------------~--------
'" r 

" 

Mode14145B 

• 

• 
Figure 8-22. Al Graphic Display Control Board Assembly Component Locations. 
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Model 4145B 

AI GRAPHIC DISPLAY CONTROL (PIN: 04145 - 66551 ) 
--~~~~~~--~~~~~-----------------------

From A2 

~ MEMORY R/W CONTROL ---......" 

ri;6~ U35C U35D 

PRGRST)22l>-P~R~G~RS~T-~1~"~~~_'_~G:R::T=H~17R~ST~L~-----t"--F--,,0~U~I~IC:~'~-----'6----4_-. 
I ~~~~ 

;- F~~~t ~~~EL, 1-SV T 

B02TTl) 6R )-"=:¢:=2=T='T"L _________________ +_--'-__ -, ~ I BIN/OCTO~ ~+5V ~ 
~ 9 R >-'G,"'D,"'RU'"C/~W'-------------------4------, ~ 2 I ~ GRSTL +5V GDUCLK B C 14 .-___ ---"""U -,-,:_4,D "'1-' ______________ ~--'H"-' N"H'-_--,-_---114~ __ _1 
BBRiW ) 2'2L>-='-"-------------------.------, ~ 4 2~ ~----------.2 C i4 a LNC ~ GRSTL 9 R U22 12 t" ~. ~ 
~n'B§1L:>_.!!'~'A~.¢I!-___,r_---------------+_---+++_< U34 3~ r - -- w2 L:R/W 

~ tBl BBAI ~ 4~ ~ Dc 4 I SREG :3 N H:SCAN SLCT 

~- BBA2 -+5v ~ EN 5~ ~ R U23 ';::=i2c==J::'--------+--------------~c'v:_Tr-'="'-'-'-t_-""'''-----'--1rc--+---' IlL I 20 6 1'--1-+","R"'0'--"14 s 0" 6 RD _r;-NC W RWCLK 

RDRPG )13L>--'R"'D"R"'PG'-___ +_-'~9:~ U36 11 L-....Lv-" r---- t -f'6'----.-4-----------.-------'-------+-==-~~-11-----'1 
L.-~ C Q .!.....NC _r;;-NC 

I DRVR U35D ~ D, ' _ I U II D 9 

~TL ::~~ 6~~ ~,B'N/~~TO~ -~NC .----"~ 

i4 

1 
:::~ ~~ ::~~ !r-------~ 10 +5V t-__ ~"LWO!R'_:""I~: a 8 WR" -f!-~<_;_'NC __ 4_.J ~ '>'!l' ___ I-__________ --j---1MW1f!Jw!:!!.. __________ 1 

~3L 8 ~ ~2 I~; 7 
FromAIO ~7IT RPG4 11r----~ ~4 2~ II 

~~2l RPG5 13t-----~ U33 3~ 

~-LC RPG6 )5r-------~ ~ 4~ ';O====~--t1 UI2E 

~ I L RPG7 17r-------~ ~--_;!C1 EN 5~"_+_--~-----8-8-I-T-S-I-'6""8-I-T-S--'I-I-O-----,-""""' '0 
'0 • 

~---------~'~~ 
r'V 

20 
~)"T4L >--R"'D~'-"'B-D"---___ ..-_,':'I~ FI U37 

F2 

"'EY J DRVR 
87~~'~'L-· _____ ~2 ~ 
J, ~\~'~YL' _____ ~44~~ 

)KEY2 6~~ 
. ..r..£~2._>, 7L KEv3 8r-------~ 

KEY4 11r-- -~ 

RDMPl +5V 'V 

~20, 19 FI u39 
F2 

ORVR 

RW~ 2 18 IOQt 

~ ~ 
~~~ 
~r---- ~ 
~~~ 
~r----~ 
~r----~ 
~~~ 

.sv 
RD II C 20 

t-+_--,L",R,,-O-"I' F I U44 

+OV 

.,V t~~K 
W4 ~T 

TWR I I C 20 ~ C Q f'9'--~t-f_----'N,,-o 

WRG I FI U42 ~ Dc UIOS 1 ~}""-'-"W"RG"----.---"Ii4 
3-Slote GRS1L WR 10 R L6 ~ ) 

"o~, 0, '''- M!2t. ~ 5 OF"--NC U3D 
BIQQ..!......4~L-..MQ.1 ~ 
~~~ r----~~------------------~ 
~~~ 
~BI00413~~ 
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SECTIO N VIII 

8-38. A2 MICROPROCESSOR DIGITAL CON
TROL BOARD 

8-39. The A2 board contains the host micro
processor and pro v ides overall instru ment 
control. Figure 8-24 shows the block diagram of 
the A2 board. 

Basic software routines are stored in the 16k 
byte ROM and consist, mainly, of monitor 
programs and subprograms for the flexible-disc 
drive, graphics display unit, and HP-IB. 

Operating system software, recorded on the 
flexible disc, is loaded into the 96k byte static 
RAM (VI through V5, and V7 through Vl3) when 
the 4145B is turned on. 

CAS 

Model4145B 

Data transfer to and from the microprocessor on 
the A3 board is performed serially via the 
asynchronous communication interface adapter 
(A CIA), V38. Ground isolation between the A2 
board and the A3 board is maintained by 
optocouplers on the A3 board, Data transfer to 
and from the Al and A9 boards, however, is via 
the 8-bit bidirectional data bus (lOD 0-7). 

Timing for all instrument operations is 
controlled by the clock generator V32 the clock 
divider circuit-V35, V22 and V23. 

ClK 
250K, 4M ,10K 

4M,2M,MClK RASI,RAS2 
REFREQ 

8-78 

""'-CI-O-C-k _.L...-_.., 5 r-R-A-M-C-on-t-ro-I-' 7 S to tic 

Generato r / U 18 RAM 96KB 
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Figure 8-24. Block Diagram of the A2 Board. 
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Model4l45B 

[Signal Identification] 

IOD 0 - 7 (I/O Data Bus): 
Bidirectional data bus lines 

BBA 0 - 2 (Address Lines): 
Lower 3 bits of the external I/O address 
bus 

Control Lines: 
B¢2 TTL: 

BBR/W: 

Chip Select: 

Timing signals between the MPU 
and external I/O 

Read/Write signal for external I/O 

HP-IB: HP-IB select signal 

FDCCS: FDD controller select signal 

GDUCS: Al board I/O select signal for the 
1345A 

Strobe Signal: ~-=c==
LATCHA,LATCHB: 

Select signal for the display 
latches on the AIO board. 

RDKBD: Al board I/O select signal for the 
keyboard 

RDRPG: Al board I/O select signal for the 
RPG 

Latched Control Signals: 
FDSEL: Enables the FDD. 

PRGRST (Program Reset): 
Reset signal from the program 
being executed. 

Serial Communication Lines: 
SCD (Serial Com mand Data): 

Signal to the A3 board 

SRD (Serial Response Data): 
Signal from the A3 board 

SCK (Serial Clock): 
Clock for serial data transfer 

Clock Signals: 
B4MHz: Clock for the FDD circuit 
KEYCLK: Scan clock for the keyboard 

Direct Input Signals: 
OPEN/CLOSE: 

Sense signal for the test fixture lid 

Interrupt Request Lines: 
PERIRQ (Peripheral Interrupt Request) : 

Interrupt signal from HP-IB and 
FDD. 

PWRFAIL (Power Fail): 

Reset Signal: 

Signal which indicates transient 
power loss. 

RESET: Reset signal when the instrument 
is turned on. 

Test Control Signal: 
IN H: External clock select signal 

EXTIN : External clock signal 

HALT: Halt signal for the MPU 

EXTBA: Address bus enable signal when 
the MPU is halted. 

[Software] 

Software for the 4145B is divided into three 
parts: OS (Operating System), Utility Programs, 
and Tasks (Application Program). 

OS consists of the following programs: 

Task Control Program 
Timer Control Program 
I/O Control Program 
Interrupt Control Program 
Program Control Program 
Arithmetic Control Program 
Initialize Control Program 

Utility Programs consist of subroutines used by 
the Application Programs. 

A task is the minimum unit of a program, and is 
controlled by the OS. The 4145B can perform 
various jobs by performing various Tasks. 
Following are key Tasks which control lower 
level Tasks: 

Keyboard Task 
RPG Task 
HP-IB Task 
Page Control Task 
ASP Interpreter 

Table 8-5 (Fold-out page) lists the program 
locations. All programs are initially stored in 
the ROM or on the disc. Programs on the disc 
are divided into 12 files, files 0 through 11. 

All files are loaded into the RAM when the 
instrument is turned on. 

File No. 

ROM U6 

File 0 

File 1 

File 2 

File 3 

File 4 

File 5 

File 6 

File 7 

File 8 

File 9 

File 10 

File 11 

SECTION VIII 

Table 8-5. Program Locations 

Primary Program Contents 

Utility Program, Keyboard Task, SMU control 

Page control, Utility Program 

SOURCE SETUP page, MEAS & DISP MODE SETUP page 

GRAPHICS PLOT page, Measurement control 

Ma thematics control, Interpreter /Translater 

Graphics Analysis control 

LIST DISPLAY page, MATRIX DISPLAY page, SCRMOO PLOT page 

PLOT, OUTPUT SEQ SETUP page 

Data display, ASP Editor 

OPERATION GUIDE page 

CATALOG page, DIAGNOSTICS page 

User graphics 

MENU page, DEFINITION page 
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Figure 8-25. A2 Microprocessor Digital Control Board Assembly Component Locations. 
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Figure 8-26. A2 Microprocessor Digital Control Board Assembly Schematic Diagram (Sheet 1 of 2). 
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2. UNLESS OTHERWISE INDICATED: 
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Figure 8-25. A2 Microprocessor Digital Control Board Assembly Component Locations. 
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Figure 8-26. A2 Microprocessor Digital Control Board Assembly Schematic Diagram (Sheet 2 of 2). 
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Section VIII 

8-40. A3 A-D CONVERTER BOARD 

8-41. The A3 board controls the SMUs, voltage 
sources, and voltage monitors as directed by the 
microprocessor on the A2 board. It contains a 
16-bit successive approximation ADC and a 
microprocessor based digital control section. 

Figure 8-27 (a) shows the block diagram of the 
ADC. The voltage and current monitor signals 
from the SMUs and voltage monitors, which are 
normalized to ± I 0 volts full scale, are applied 
directly to the inputs of the multiplexer, U37. 
The control register, U31, instructs the 
multiplexer to sequentially select each valid 
input for A-to-D conversion. 

Note 

Only inputs from SMUs and voltage 
monitors that are used in the 
measurement (have been assigned on 
the CHAN NEL DEFINITION page) are 
valid. Outputs from unused SMUs and 
voltage monitors are not selected for 
A-to-D conversion. Also, the order in 
which the inputs are selected is 
determined by the order specified on 
the OUTPUT SEQUENCE SETUP page 
(see Figure 3-31). 

Mode14145B 

The selected input is applied to the sample-hold 
circuit, U26 and U29B, and is held until A-to-D 
conversion is completed. The A-to-D conversion 
process is briefly described below 

(1) The first clock pulse resets the DAC (U2 
and Ul4) and the SAR (U3 and UI6), so 
that the MSB of the DAC is I and all 
others are O. Thus, the output from the 
DAC is half of full scale. 

(2) The outputs from the DAC and the 
sample-hold circuit are compared by the 
comparator, U13. If the output from the 
sample-hold circuit is greater than the 
DAC output, the MSB of the SAR will 
remain at I and the next lower bit will be 
set to I on the next clock pulse. If 
otherwise, the MSB will be set to 0 and the 
next lower bit will be set to 1. 

(3) Step (2) is repeated until the LSB of the 
DAC has been set. 

(4) The SA R then sets the com parison
complete bit HIGH, informing the 
microprocessor that A-to-D conversion is 
finished. 

r Multiplexer~ ....-S/H", r-Comporotor~ r- S.A.R """,r-D-A Converters""", 

8-84 

SMU I { ~ 

SMU2 { ~ 
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Figure 8-27. Block Diagram of the A3 Board. 
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Model 4145B 

(5) The microprocessor read the value in the 
SAR, which is the digital value of the 
analog voltage. 

The IS-bit DAC consists of two separate DACs. 
One is a IS-bit DAC (U2) wired for 14-bit 
operation. It provides only the lower-order 
14-bits in order to improve A-to-D conversion 
monotonicity. The other is an 8-bit DAC (Ul4) 
wired for 2':'bit operation. It provides the two 
higher-order bits and extends the measurement 
range of the 14-bit DAC. 

To maintain optimum accuracy at all times, the 
DAC is automatically calibrated every minute. 
The ramp generator, Ul, is used for this. It 
establishes accurate reference levels for each 
DAC range. Also, comparison with ground is 
performed to establish and accurate ground 
reference. 

/'-__ ..... 1 1/0 
ToA5~AB Address 

SMU 

To 11.4 
0-11. 
Converter \r---,11 

U32 
U42 

M PU 

U 22 

Section VIII 

Figure 8-27 (b) shows the block diagram of the 
digital control section of the A3 Board. The 
digital section mainly contains of an 8-bit MPU 
(Microprocessor Unit), four 12k Byte ROMs, two 
lk Byte RAMs, Address Decoder, ACIA 
(Ascynchronous Communication Interface 
Adapter), optocouplers, and Interval Timer. 
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Figure 8-27. Block Diagram of the A3 Board. 

ACIA 

U44 

To 1 From 

A2 MPU 
ContrOl 

H- ) 

8-85 

Scans by Artekmedia => 2010



SECTIO N VIII Model 4145B 

• 

Figure 8-28. A3 SMU Control and A-D Converter Board Assembly Component Locations. 
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Figure 8-29. A3 SMU Control and A-D Converter Board Assembly Schematic Diagram (Sheet 1 of 2). 
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Figure 8-28. A3 SMU Control and A-D Converter Board Assembly Component Locations. 
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SECTION VIII 

8-42. A4 D-A CONVERTER BOARD 

8-42. Figure 8-30 shows a simplified block 
diagram of the A4 board. It consists of four 
64-bit static RAMs, a 16-bit D-A converter, an 
I-V converter, a 10-channel demultiplexer, and 
ten sample-hold circuits. The ent ire board 
functions to provide the requisite reference 
voltages for the four SMUs and the two voltage 
sources. All reference voltages provided by this 
board are determined by the digital data sent 
from the A3 board and are normalized to values 
ranging from 0 to ±IOV. Resolution is 0.5mV. 

Output data (voltage and current values) set on 
the SOURCE SETUP page (refer to Figure 3-22) 
are sent from the A3 board and stored in the 
four RAMs-UI through U5, U7 through U13. 
The 16-bit D-A converter--UI8 and U24-and the 
I-V converter-U6, Ql and Q2--convert the 
digital data output from the RAMs into an 
analog voltage, which is then applied to the input 
of the appropriate sample-hold circuit by the 
10-channel demultiplexer. 

a 

r RAM ~ ,. 0 -A Converters"", 

U20 

UI9 

U26 

4 

4 

4 

ula 

14 bit 
DAC 

U 25 U 24 

2 2 bit 
DAC 

r II V Converter-... 

R 

Model 4145B 

Other circuits on this board are the Multiplex 
Timing Controller, which handles RAM 
Read/Write addressing and demultiplexer timing; 
the Bus Interface for data memory; SMU Loop 
Change Detector, which monitors the operation 
mode (V or I) of each SMU; and the Test Switch 
circuit, which is used during self-test to check 
the D-A converter. 

[D-A Converter] 

The D-A converter on this board consists of a 
14-bit D-A converter, Ul8, and an 8-bit offset 
D-A converter, U24, wired for 2-bit operation. 
It is similar to the D-A converter on the A3 
board. Output from the D-A converter is a 
current that is proportional to the binary value 
provided by the RAMs. 

[I/V Converter] 

Because the DAC is a current driven type, an I/V 
converter is used to convert the output current 
into voltage. Figure 8-31 shows the output 
waveform at TPI when the 4145B is in an idle 
condition (measurement is not being made). 

rDemultiplexer"",r- SI H --...... 

t-+--<r 0-

+-+-<ro
+-+--<1" 0-
__ -i--<:J" 0-

'--I--<"Y 0-

~ I }SMU 

~V 
~ 1 }SMU2 

~V 

+~ }SMU' 

~ ~ }SMU4 

~ 
~Vsl 
~ 
~Vs2 

Figure 8-30. Block Diagram of A4 Board. 
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ov 

-IOV 
I 

V I : v 

SECTION VIII 

: v v V I V 

~--r-~' ~\ --~--~' ~\--~--~ ~ 

SMUI SMU 2 SMU 3 SMU4 Vs I Vs 2 

Figure 8-31. I-V Converter Output. 

[Demultiplexer] 

The demultiplexer contains analog switches, Ul 
through U5, and distributes the ten reference 
voltages provided by the DAC and IN converter 
to appropriate sample-hold circuit. Figure 8-32 
shows circuitry for each demultiplexer channel. 
Two FET switches are driven by a control signal 
provided by the Timing Controller. To isolate 
the sample-hold circuit in sample mode from the 
I/V converter, an isolation capacitor is 
connected between the two switches. Also, to 
cancel the drive signal transmitted through 
gate-drain capacitor of the FET switch, an 
opposite signal is applied through the injection 
capacitor. 

From Jl 
Timing 

Jl Cont roller 

Injection 
Capacitor 

From II V 
Convert er 

To 5/H circuit 

Isolation 
Capacitor 

Figure 8-32. Analog Switch. 

[Loop Back 

The test switch selector, U33, and the test 
switches--U30, U31 and U32--are used during the 
loop back test portion of the self-test. The loop 
back test confirms correct operation of the A4 
D-A converter and the A3 A-D converter. 

When self-test is executed, the microprocessor 
on the A3 board stores a predetermined binary 
value in the A4 RAMs. The DAC converts this 
value into an analog voltage which is distributed 
to each output channel by the demultiplexer. 
The test switch selector controls the test 
switches so that each channel is, in turn, 
selected for output to the ADC on the A3 board. 
After A-D conversion, the microprocessor 
compares the original binary valUe with that 
output from the A DC, thus confirming correct 
DAC and ADC operation. 
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SECTION VIII Mode14145B 

Figure 8-33. A4 D-A Converter Board Assembly Component Locations. 
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A3 -ill 

+-++_+---i-t--,-+-t------73L,3'L}---- SRC I v AS -12L 

+-+-+--+-f-+--+-+--~4LAL>-- SRC 2 I A6-i I L 

~++_+_t-+--+---~6L,6L>-- S RC 2 V A6 - IZL 

+-+~_+-r-+---_771YL>-- SRC 3 1 A7-11 L 

+-++_+---jf---79L;9L)-- SRC 3V A7-12L 

+-+-+-+-----7~ >-- SRC 4 I A8-11 L 

+-++---l. ~:2gc2~ >-- SRC 4 V AB-12L 

+-+--~13L>-SRCE I 

NOTES: 

1. REFERENCE DESIGNATORS WITHIN THIS ASSEMBLY ARE 
ABBREVIATED. PREFIX ABBREVIATION WITH ASSEMBLY 
NUMBER FOR CDMPLETE REFERENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 

RESISTANCE IN OHMS (0) 
CAPACITANCE IN MICROFARAOS ("Fl 
INDUCTANCE IN MICROHENRIES ("H) 

SECTIO N VIII 
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SEC 

Flow Diagram (AS 1) 

1) Turn on the 4145B, 

2) Warm up at least Turn off the 414SB , 

START 40 minutes. Does the 4145B YES Interchange the faulty Does the symptom move YES 
pass Self-Test? SMU board with another to another channel? 

3) Short the SMU SMU board. Turn on the 
output. See Fig. A. 4145B. NO NO 

4) Perform Self-Test 
(refer to Figure ~ 

3-32) . 

What is the symptom? 
Does the 4145B pass 

Does the 414S8 pass 
YES Self-Test if the J2 YES Check A19, and SMU Self-Test if the SMU cable is interchanged 

Test Adapter is with that of another 
Test Adapter. 

removed? SMU. 
Check Alg, output 

To short the SMU output, NO No output NO cable and output 
use the SMU Test Adapter connector, 
(PIN 04145-6S001), BNC 
Shorting Connector (PIN Does the 4145B pass 

Self-Test if J2 of the YES Check the A19 Board, 04145-65002) and BNC (m) .. K8 is "making" during 
-to-BNC (m) adapter. faulty channel is cable and connector. Selt-Test. 
Connection is shown below: disconnected? Large current can not ±4V supply from A13 

NO be measured or output. is not correct. 

~T' Are all voltages at Which error number is 
Is the voltage between SMU owlpul YES displayed (refer to YES 

Jl correct? Refer TPIO and U15 pin 2 OV Replace K8. conneClor "SMU Status" in Figure to Fig. B. during Self-Test? Capacitance between 
3-20)? Tends to oscillate, . SMU output and Guard 

NO NO is too high. 

~s"" "vo" 
VG ~vo 

_ SMU Tesl Go to Flow Diagram Replace U15 and also 
8 t:3 Adapler (§. check U16. Out of specs in 

Does the symptom move 
to another channel if YES (PIN 04145-65001) small current the triaxial cable is 1_ B.C Im)-oo - B.Clm) 

measurement. intercharged. 

f----- 1 Go to Flow Diagram ~ NO 

a - BNC ShorlinQ Connector I--- 2 Go to Flow Diagram (A5-3) 

(PIN 04145 - 65002 ) f----- 3 Go to Flow Diagram (A5-4) 

r-- 4 Go to Flow Diagram CAS-52 Leakage on A19 , and 

Figure A output connector on 
r-- S Go to Flow Diagram (A5-6) the rear pane 1. 

r--- 6 Go to Flow Diagram (AS-7) 
~ 7 Go to Flow Diagram ~ 

} R.f","" i. TPIO 

BOARD 
SEE INSIDE 

Figure 8-34. A4 D-A Converter Board Assembly Schematic Diagram. 
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SECTIO N VIII Model 4145B 

Turn off the 4145B . 
Interchange the faulty Does the symptom move YES 

A SMU board with another to another channel? 
SMU board. Turn on the 
4145B. NO 

What is the symptom? 
Does the 4145B pass 
Self-Test if the J2 YES Check Al9, and SMU 
cable is interchanged Tes t Adapter. 
with that of another 
SMU. 

Check A19 , output .. No output cable and output NO 
connector. 

Board, K8 is "making" during 
lector. Selt-Test. Large current can not ±4V supply from A13 Go to Flow Diagram 

@D. be measured or output. is not correct. 

Iber is Is the voltage between 
~r to YES 

TPIO and Ul5 pin 2 oV Replace K8. 
I Figure during Self-Test? Capacitance between Check the SMU output Tends to oscillate. S~IU output and Guard cable. NO is too high. 

Replace U1S and 'also 
Does the symptom move check U16. Out of specs in to another channel if YES Leakage in the Test 

small current the triaxial cable is Fixture and triaxial 
measurement. intercharged. cable. 

;0 to Flow Diagram ~ NO 

;0 to Flow Diagram (AS-3) 

;0 to Flow Diagram (AS-4) 
Leakage on A19, and 

;0 to Flow Diagram (AS-5) output connector on 
;0 to Flow Diagram (AS-6) the rear panel. 

;0 to Flow 

;0 to Flow 

BOARD 
SEE INSIDE 8-94 
Figure 8-34. A4 D-A Converter Board Assembly Schematic Diagram. Figure 8-35. A5 Board Troubleshooting Flow Diagram (Sheet 1 of 9). 
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Model 41458 

A What is the symptom? K8 is "breaking" during Is vOltage between YES 
No output TPIO and UIS pin 2 measurement. . Replace K8 . 

l7V? 
.--

NO 

~'k U15 and Ul6. 

Set the SMU output 
Voltage up to ±lOOV 

Is voltage between YES Is voltage between 
to less than ±IOOV 

can not be output. 
..... TP8 and TP9 OV± 

YES 

and compliance to ]O~A. 
TP2 and TP9+10V±O.2V Check C47 and C57. 

S.3V? or -IOV±O.2V? fo-

NO NO 

Check the power Is voltage between the YES 
amplifier. base of Q6 and TP8 Check R28, R29 and the 

OV±O.SV? power amplifier. 

NO 

Current up to :tIOOmA 
Are the voltages between YES Can current measure- YES 

Is voltage between YES Check Q4, QS, CR12, 

the emitter and base 
Check Q26, Q28, Qll TP7 and TP9 

can not be output. -- ment or output be 
CR16, CRI3, CR17 

of Ql1 and Q12 
~ and Q12. 

correct? made above:tlOmA? 
>+IV or <-IV? and Q3. 

! 
NO 

NO , 
Replace QII or Q12. Check CRIl, CRlS, 

Set the SMIJ output CRl8 and CR19. 
to lOOmA. 

~s voltage between 
Proper measurement data 

YES 
the gate of Q26 and Check Q26 and Q28. 

can not be obtained TPIO 6V? 
~ 

even oscillation is not NO 
detected. 

, Check Ul9, U18, CR64, 
and CR6S. 

Is the waveform at 
TPIS during Self-Test YES 

Replace UIO. -as shown in Figure 8-36? 

NO 

-

Check OSC. DETECTOR 
circuit. 
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ltage between 
nd TP9+10V±O.2V 
OV±O.2V? 

r:O 

tage between the 
f Q6 and TP8 
I? 

NO 

oltage between 
and TP9 
or <-IV? 

NO 

:k CRII, CRIs, 
3 and CRI9. 

YES 

YES 

YES 

Check C47 and C57. 

Check R28, R29 and the 
power amplifier. 

Check Q4, Qs, CR12, 
CR16, CRI3, CRI7 
and Q3. 

Excessive spike noise. 

Voltage output or 
measurement is out of 
specs. 

Current output or 
measurement is out 
of specs. 

Is the waveform at U9 YES 
t---~ pin 12 during Sel t-Test 

as shown in Figure S-36? 

NO 

Replace U9. 

Same condition even 
after fully warm-up? 

NO 

Check Cll. 

Out of spec only 
after a range change 
is made? 

NO 

B 

YES 

YES 

Are the collectors of YES 
Ql and Q17 OV when U9 
pin 12 is "Low"? 

NO 

Does the excessive 
spike noise appear 
only when the 4l45B 
is turned on or off? 

~NO 

YES Is the waveform at the YES 
gate of Q13 as shown 
in Fig. C. (when the 
4145B is turned on or 
off) ? 

Check the Power 
Amplifier circuit. 

Check Ql and Q17. Check C60 through C63, 
Q31 and Q32. 

Check CR27, Q13 and Q14. Turn on Turn off 
+15V ~ • 

+-15VO~ 

Is the output voltage 
error proportional 
to output current? 

NO 

YES 

YES 

QI3(G)~ 

Replace KS and J2. 
Figure C 

Out of spec only when 
the SMU is Set as 
voltage monitor? 

~---------------------------------------------.~ Which range out of spec? 

NO 

Which range is out of 
specs? 

:t20V Range 

±40V Range 

±IOOV Range 

Out of spec only when 
the SMU is set as 
current monitor? 

NO 

~ 

Check C47 and CS7. 

Check R21 and R22. 

Check R23 and Kl. 

Check R24 and K2. 

~Y_E_S-4~ Under whicn condition 
does the symptom occur? 

See notes 1 and 2. 

Note 1 : Positive current means current 
which flows out from SMU. 

2 : Range number is as given pelow: 

#9 IOOmA Range 

!IS IOmA Range 

n lmA Range 

#6 lOO).lA Range 

#5 IO).lA Range 

#4 l).lA Range 

#3 IDOnA Range 

#2 IOnA Range 

#1 InA Range 

+20V Range 

:t40V Range 

±lOOV Range 

Only when positive 
r--e- current is being mea

sured on an odd-numbered 
range. 

Only when negative 
current is being 
measured on an odd
numbered range. 

Only when positive 
current is being mea
sured on an even
numbered range. 

Only when negative 
current is being mea
sured on an even
numbered range. 

SEeTIO N VIII 

Check R63 and R64. 

Check R65 and K2. 

Check R66 and K3. 

Replace C4. 

Replade C31. 

Replace C2 and CS. 

Replace C29 and C32. 

8-95 
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Check the CMRR at TP2. Is CMRR OK on the 
See note below. 100mA Range? 

!NO 

Check U 13, RI54 to R158, 

Note: Set the SMU output to OV, +lOOV 
and-IOOV. Two seconds after each 
output is set, measure the voltage at TP2. 
If the measured voltages satisfy the following 
equations, the CMRR is OK. 

I V 1 - V ° I ~ 2 Om V 

IV2-vol ~ 20mV 

where Vo : Voltage at TP2, 
OV is set. 

Vl: Voltage at T1'2, 
100V is set. 

V2: Voltage at TP2, 
-lOOV is set. 

2 seconds after 

2 seconds after 

2 seconds after 

YES Is CMRR OK on the 
10JA Range? 

*A 
(NO 

Replace A4 7 and C46. 

SECTIO N VIII 

YES YES Out of spec only when YES Out of specs I s C~IRR OK on the 
lOOnA Range? 1----11.-1 the SMU is set as current 

Same condition even when YES 
C57 and C47 are removed? when positive current 

is being output? 

to 
Replace C57 and C46. 

Note: Range number 
is as given 

#9 lOOmA Range 

1t8 lOmA Range 

#7 1m<\. Range 

#6 100l1A Range 

#5 10l1A Range 

#4 lilA Range 

113 IDOnA Range 

#2 10nA Range 

#1 InA Range 

*A: I f you rep I ace one or more of RI54 
through R158, adjust R157. 

below: 

source'? 

On which range is the 
SMU output incorrect? 
See note. 

Replace C57 and C47. Replace R54 and R55. 

All 

Odd-numbered ranges. 

Even-numbered ranges. 

Range #1 only. 

Ranges ill, # 2, and # 3. 

Ranges #2 and #3. 

Ranges 114 and liS, 

Ranges 116 and 117. 

Ranges #8 and 119. 

Replace Rl64 through RI68. 

Replace Rl19 and R120. 

Check Q24 and UIG. 

Check R134, Q26 
and Q28. 

Check Q27 and U17. 

Check Q30 and R133. 

Check Rl35 and C54. 

Check R136 and C55. 

Check R121 and C45. 

;A 5 Troubleshooting Flow Diagram 

SEE INSIDE 

YES 
Replace R6 and R7. 

Figure 8-35. A5 Board Troubleshooting Flow Diagram (Sheet 2 of 9). 
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Mode14l45B 

Flow Diagram (AS 

START 

(SMU Status Error 1) 

Unless otherwise indi
cated, waveforms are 
those observed during 
the Self-Test sequence 
for Error 1. Execute 
the self-test on the 
"DIAGNOSTICS" page and 
refer to Fig. 8-36. 

I 

YES Is the waveform at TPII 
between -lOY and lOY? 

1/ 
o 
oc 
U 
I 
I 

¢ 

oc 
u 

NO 

Connect TP8 to TP9. 
After this, Self-Test 
is not necessary. 
Use a Dv~ to check the 
voltages. Unless 
otherwise indicated, 
refference is TP9. 

Check the voltages at 
Ll, L2, L3, CRIO and 
CR14. Refer to Fig. D. 

Are all voltages 
correct? 

NO 

Check Lk, L2, L3 CRIO 
and CRI4, also C6, C9 
for leakage. 

Reference 
+ 5.6V!I.5V / / 

TP9 
o 

1~5.6V!I.5V -15V:!:0.5V 

Figure D 

,"V'O\V 17V' 0.3V 
I I I 
-Nr<l 
-'-'...J 
I I I 

YES 

YES 

Is the waveform at 
TPI correct? 

NO 

Check U6. 

*1 

*1: The waveform at TP14 
is 1800 out of phase 
with the waveform 
at TPl. 

Is the voltage at TPlO 
OV:!:lV? 

NO 

Check the voltages at 
J1. See Fig. E. 

• 
Are the ±130V and ±4V 
correct? 

NO 

Go to Flow Diagram 
@). 

YES 

YES 

YES 

Is the waveform at 
TPll correct? 

NO 

c 

YES 

+IV!.0·2V 

J(fJA 
'\~/ 

OV:!:0.2V 

Figure F 

Check the power 
amplifier circuit. 

~ 
-130V+20% -10% 

_- - 17V !0.85V 
~ -4V ... -6V ~ 4V j.Reference is TPIO 

..::::- t ... fo6V 
- +15V!0.75V 

"==> 

tl30V +20% -10% 

Figure E 

Observe the waveform at 
TP2. Are the portions 
enclosed in circles in 
Fig. F ±lV±O.2V and 
OV±O.2V? 

NO 

Check KS, K6 and K7, 
. and their dri ve 
circuits. 

Is the voltage at TP2 
OV±O.lV? 

NO 

Is the voltage hetween 
TPI2 and 13 OV±O.lV? 

NO 

Check the voltages at 
J1. See Fig. E. 

Are the +lSV and -17V 
correct? Also, are the 
voltages across CR66 
and CR63 correct? 

NO 

Check L4 and LS, CR66 
and CR63. 

YES 

YES 

YES 

YES 

Is the waveform at TP6 
less than 20mVp_p? 

NO 

Check US . 

Are the voltages at 
TPI and TP14 +IOV 
±O.2V and -lOV±0.2V, 
respectively? 

NO 

Check U6. 

Check U4, R164 to 
R168, 023, and 024. 

Check the logic levels 
at the following points. 
Reference is TPIO. 

H: -17V, L: OV 

U16 pin 4: H U17 pin 

pin S: H pin 

pin 7: L pin 

pin 12: H pin 

pin 13: L pin 

pin 14 : H pin 

pin 

YES 

YES 

4: L 

S: L 

6: II 

7: H 

12: L 

13: L 

14: H 

Is the waveform at 
TP16 correct? 

NO 

Check the control 
Loop Detector circuit. 

Is the voltage at TP3 
+1.2V±O.2V? 

1\0 

Check Ul, CR4 and eR8. 

YES 

YES 

*A: If you rep I ace one or more of R164 
through R168, adjust R167. 

Are all correct? 

NO 

Check U16, U17, Q23, 
Q24, Q2S, Q27 and Q29. 

Is 

Checl 
Detel 

Is th~ 

-1.2V~ 

I Ch,ck "' 

YES 

[ 

[ 

Scans by Artekmedia => 2010



le waveform at 
correct? 

NO 

he control 
teet or circuit. 

voltage at TP3 
O.2V? 

NO 

1, CR4 and CR8. 

YES 

YES 

) lace one or more of R164 
l68, adjust R167. 

Are all correct? 

NO 

Check U16, U17, Q23, 
Q24, Q25, Q27 and Q29. 

YES 
Is TPlS LOW? ~ 

NO 

Ir 

Check the OSC. 
Detector circuit. 

Is the voltage at TP4 I-Y_E_S_.-.I 
-1.2V±O.2V? 

NO 

[heck U3, CR3S and CR39. 

YES Is the voltage at TPI3 
OV±lOmV? Reference is 
TPIO. 

NO 

Is the voltage at TPll 
OV ±SmV? Reference is 
TPIO. 

;-)0 

Check U14 and current 
leakage. 

Check 018. 

Is the voltage at IF7 
OV±1.4V? 

NO 

Check U2, CRI8 and CRI9. 

YES 

YES 
Check U13. 

YES 

C 

+5V 

JUUL2V 
+IV 

TPII 

Figure G 

TP3lilill 
Figure 

Check Q4, 
Q18. 

H 

Q5, 

+1.2V 

OV 

Q2 and 

~heCk CPl, CP2 and 
~)3. 

Is there oscillation in 
the waveform at TPll ? 

NO 

Is the waveform at TPII 
as shown in Fig. G? 

NO 

Is the waveform at TPS 
correct? 

[\0 

Check US. 

Is the voltage at TP12 yES No error. 

YES -

YES --

~ 

Return to 
OV±lOOmV? Reference is 
TPIO. 

Flow Diagram ~. 

NO 

Check U12, Q24 and Q27. 

SECTIO N VIII 

Check CS and Cll. 

Is the waveform at TP2 YES Is the waveform at TP3 YES Is the voltage at the YES 
Check Ql and Q17. 

correct? as shown in Fig. H? collector of Ql OV? 

NO NO NO 

, 
Check KS and 
circuit. 

the drive Check CR6 and Q2. 

*1 

Is the waveform at YES Check Ul, CRl, CR2, 
TF14 correct? CR4 and eRR. 

Check U2. 

NO 

Check Ii n Filter Amp. 
and U6. 

8-97 
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Flow Diagram (AS 3) 

START 

(SMU Status Error 2) 

Unless otherwise indi
cated, waveforms are 
those observed during 
the Self-Test sequence 
for Error 2. Execute 
the self-test on the 
"DIAGNOSTICS" page and 
refer to Fig. 8-36. 

Is the waveform at TP2 
correct during the 
Self-Test sequence for 
Error I? 

NO 

The following checks 
must be made with 
Self-Test off and the 
SMU idle. 

YES 

Is the voltage at the YES 
gate of Q26 about -17V? 
Reference is TrIO. 

NO 

Is the voltage at U19 
pin 1 about -I7V? 
Reference is TPlO. 

NO 

YES 

Is the voltage at U19 YES 
pin 2 +9.4V±lV? '---.... 
Reference is TrIO. 

NO 

Check CR66. 

Observe the waveform at 
U9 pin 12 and the 
emitter of A3Q5. Check 
when the pulse is ap
pears at A3Q5 (E). 
Refer to Fig. I. 

r-________________________ ----______ ~Does the pulse appear 
at either ® or ®? 

YES Is the waveform at 
TPll correct? 

YES Is the during I rang( 
1---_-1 waveform at TPll 

correct? 

A3Q5{E)~4V---------------------------

U9 pin 12 

Is the voltage at the YES 
gate of Q25 about -17V? 1---_"" 
Reference is TPIO. 

NO 

Check U17. 

Is the voltage at 
emitter of Q33 OV±O.3V? 
Reference is TPIO. 

NO 

Check Q33. 

Check U18, U19 and 
the Ul9 drive circuit. 

YES 

Figure 1 

Check Q26. Q28 and Q25. 

Check CR65. 

NO 

, 
The following checks 
must be made with 
self-Test off and the 
SHU idle. 

Is the voltage at TP2 
OV±lOOmV? Reference 
is TP9. 

NO 

Is the voltage at TP12 
OV±60mV? Reference is 
TP13. 

NO 

YES 

YES 

Is the voltage at TPII YES 
OV±5mV? Reference is ~---~ 
TPIO. 

NO 

Is the voltage at U14 YES 
pin 3 OV+2mV? ~--_~ 

Referenc~ is TPII. 

NO 

Check U14. 

NO 

Which waveform is 
observed at TPII 
during the self-test 
sequence for Error 2? 

Check U4. 

Check U12 and U13. 

Check Q25, Q26, Q28, 
Q29 and Q30 for leakage. 

_A 5 Troubleshooting Flow Diagram 

SEE INSIDE 

~O 

Check U7 and CR52. 

Does the pulse appe 
at @? 

NO 

Does the pulse appe, 
at either @ or ~ 

NO 

Does the pulse appea: 
at either @ or ~ 

NO 

Does the pulse appea 
at either @ or Q 

NO 

Check Q25 and it~ 

drive circuit. 

Figure 8-35. A5 Board Troubleshooting Flow Diagram (Sheet 4 of 9). 
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SEeTIO N VIII Mode14145B 

.. O.5V 
serve the waveform at 

-Lr pin 12 and the Is the during I range=5 
Check U3, CR3S, CR39 , 

itter of A3Q5. Check Does the pulse appear YES Is the waveform at YES YES -- CR37 and Q18. 
en the pulse is ap- at either ® or ®? TPll correct? waveform at TPll Check UIO. 

ars at A3Q5 (E) . correct? -IV 

fer to Fig. I. NO NO NO 

A3Q5(E)+-4V 

J1c l' 
@ @@@ @ ~ Check U7 and CR52. Check Q23, Q30, Q29 and 

\ \ , I ~ The following checks ~ their drive circuits. 

12 ~ILillJW1SL_JL must be made with 
U9 pin self-Test off and the -IV 

f I I. \ SMU idle. @) @@8 @ The correct waveform 

Figure 1 Which waveform is 
. is shown below: 

observed at TPll ~'02V 
s the voltage at the during the self-test 

YES sequence for Error 2? 
IOmVp .. p 

ate of Q25 about -17V? Check Q26, Q28 and Q2S. 
-- -O.5:!:O.2 ~ Check Q3l, K6 and 

eference is TPIO. ~ 
~ their drive circuits. 

NO t 

Check U17. 
Is the voltage at TP2 YES Does the pulse appear YES Check Q23, K6, K7 and OV±lOOmV? Reference @? 
is TP9. 

at their drive circuits. +O.95V 

NO NO flc..v Check CR3 and CR7. ~ , 
the voltage at YES Is the voltage at TPl2 YES Does the pulse YES Check Q32, K7 and 

itter of Q33 OVtO.3V? Check CR65. appear 
OV±60mV? Reference is ~ Check U4. at either @ or @? their drive circuits. 

ference is TPIO. TP13. 

NO 1\0 NO 
+O.5V 

-1J:.v Check CR34 and CR38. 
Is the voltage at TPll YES Does the pulse appear YES Check the drive 

Check Q33. OV±SmV? Reference is Check U12 and U13. at either @ or @? circuit for Q3l. 
TPIO. 

NO NO 

Is the voltage at U14 

~ eck U18, U19 and YES Check Q2S, Q26, Q28, Does the pulse appear YES Check Q29 and its 
e U19 drive circuit. pin 3 OV::2mV? 

Q29 and Q30 for leakage. at either @ or @? drive circuit. Check Q19 and Q31. 
Reference is IPll. 

~ 

.-
NO NO oscillotion 

Check Q25 and its Check U14. drive circuit. Correct waveform but 
incorrect peak voltages. Check Ul and U3. 

tA 5 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-3S. AS Board Troubleshooting Flow Diagram (Sheet 4 of 9). 
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Model4145B 

Flow Diagram (AS - 4) 
Is the waveform at The following checks Is the voltage at the Is the voltage at the YES YES Remove CR55 and CR56. 

START TP2 stable during the YES must be made with SMU output less than cathode of CR55 less Turn off the 4l45B. Reinstall the shield Tur 
self-test sequence Self-Test off and the ±5mV? Reference is than ±lmV? Reference case. for errors 2 and 3? SMU idle. TPll. is TPll. L.....--

(SMU Status Error 3) NO NO NO 

Note: Error 3 may occur when CR55 Are the voltages at 
Replace U14. Check CR58, CR57 and 

and CR56 are illuminated, Ul5 pins 7 and 14 
YES C46. 

or when the 4145B experiences ±OV during the test Check K6 and K7. 
a sudden change in ambient sequence for errors 2 
temperature. and 3? Reference is 

TPI0. 

NO 

Check U15C and UI5E. 
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-
le Is the voltage at the YES Remove CR55 and CR56. Same condition YES 1 cathode of CR55 less Turn off the 4145B. the shield Turn on the 4145B. Reinstall (ERROR 3)? than ±lmV? Reference case. is TPll. - NO 

NO 

~ 

] Check CR58, CR57 and Replace CR55 and CR56. C46. 

YES 
~ 

Current leakage at 
K5, K6, K7, K8 or 
Ul4 pin 3. Use the 
procedure given below. 

* Troubleshooting procedure for leakage current. 

(1) Set the SMU to V mode (I measurement). 

in (2) Connect noth g to th e SMU's output (open). 

(3) Peform a REPEAT measurement. 

(4) Monitor the voltage at TP2. 

(5) Breath upon the suspected component. 
Use a 3mm¢ tube. 

(6) If the voltage at TP2 increases, replace 
the component. 

SEeTIO N VIn 
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Flow Diagram (A 5 5) 

Refer to Fig. J. 
Execute the Self-Test 

START and observe the waveforms Does the pulse appear NO Does the pulse appear NO 
at TPS and the emitter at @? at @? 
of A3QS. Check for a 

(SMU Status Error 4) pulse at A3Q5 (E) . YES YES 

Are the voltages at 
Is the voltage at TPll YES Is the voltage at YES VIS pin 7 and U19 YES Is the waveform at the YES 
IV!O.OIVp- p during TP6 O.25Vp- p during the Check K2. pin 8 -17V and +10V, cathode of CR58 the same Check Ul4 ar 

Vranlle : -- I ---l f-- 2 --11-- 3--1 the V range 1 period? V range 1 period? respectively? Reference as that at TPll '? 
is TPI0. 

NO NO NO 
A3Q5(E)+-4V NO 

~ Check K4. Check the drive circuit TP 5 
Replace CR57 or CRS8. for K7 and Q32. 

t I 1 t 
® @ @l ~ 

Is the voltage at TPII YES Is the waveform at YES Is the waveform at the YES 
.:. 2Vp-p during the V range . the collector of Q22 collector of Q2l Check KI and K3 . Figure J 1 period? correct? correct? 

NO NO NO 

Check the drive circuit Check the drive 
for Kl. circui t for K3. 

Is the voltage at TP2 '" YES Is the voltage at VIS YES Is the voltage at V19 YES 
20Vp_p during the V pin 14 '" -17V? pin 14 '" + lOY? Check Q32. 
range 1 period? Reference is TPIO. Reference is TPIO. 

NO NO :-10 

~ 

Check the drive circuit Check the drive 
for K7. circuit for Q32. 

Is the voltage at the YES 
Check Q13. 

gate of Ql3 '" -lSV. 

NO 

Check the FRESET 
circui t. 

'A 5 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-35. A5 Board Troubleshooting Flow Diagr: 
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SECTIO N VIII Model 41458 

Does the pulse appear NO Does the pulse appear NO Does the pulse appear NO 
at @? at @? at @? END 

YES YES YES 

Are the voltages at 
U15 pin 7 and U19 YES Is the waveform at the YES Is the voltage at TPII YES Is the voltage at TPll YES 
pin 8 -17V and +lOV, ~ cathode of CR58 the same Check U14 and C57. lVtO.01Vp-p during Check K2. IV±O.OlVp-p during the V Check K4. 
respectively? Reference as that at TP1l? the V range 2 period? range 3 period? 
is TPIO. 

NO NO NO 
NO 

Is the waveform at YES Is the waveform at YES 
Check the drive circuit the collector of Q22 Check Kl. the collector of Check K3. 

for K7 and Q32. Replace CR57 or CRS8. correct? Q2l correct? 

NO NO 

1 Check Kl and K3. I 
Check the drive circuit Check the drive circuit 
for Kl. for K3. 

1 Check Q32. 

;A 5 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-35. A5 Board Troubleshooting Flow Diagram (Sheet 6 of 9). 
8-100 
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Flow Diagram (J..S 6) 

Refer to Fig. K. Execute 
the Self-Test and ob-

YES Is the waveform at l'ES serve the waveforms at Does the pulse appear 
Check U14, C45 and R121. START @? TP2 correct? TP5 and the emitter of at 

A3Q5. Check for a pulse 
at A3Q5 (E). NO NO 

(SMU Status Error 5) 

Does the pulse appear YES Check Q31, R135, C54 Remove CR57. 
at ®? and C47. 

NO 
A3QS(E)+4V 

• 

YES YES Check U14 and the 

LIlLIlLIlLIl 
Does the pulse appear Check Q30 and its Same condition? drive circuits for at @. drive circuit. K7 and Q32. TP 5 

NO NO 

t t t f 
® @ <9 ~ 

Check U4 and Ul2 Replace CR57 or CR58. 
for noise. 

Figure K 
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Flow Diagram (A S Flow Diagram (AS 8) 

~ 
Which waveform is Is the waveform at U9 

START present at TPll during pin 6 correct during YES 

the self-test sequence the self-test? Check CR34 and CR38. 

for Error 6? Refer to Fig. 8- 36. 

Which waveform is 

START present at TPl6 during -the self-test sequence 
for Error 7? 

(SMU Status Error 6) NO (SMU Status Error 7) 

Check U9. 

-JL Is the waveform at U9 YES ..... pin 5 correct during Check CR3 and CR7. the self-test? 
Refer to Fig. 8-36. 

NO 

Check U9. 

;A 5 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-35. A5 Board Troubleshooting Flow Diagram (Sheet 8 of 9). 
8-102 
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Flow Diagram CAS 8 ) 

~ 
Is the waveform at U9 
pin 6 correct during YES 
the self-test? Check CR34 and CR38. 

Refer to Fig. 8-36. 

Which waveform is 

JLJL 
Check A4U40 and U28 

START present at TP16 during (SMU land 2) or U29 
the self-test sequence (SMU 3 and 4). 
for Error 7? 

! NO 
(SMU Status Error 7) 

Check U9. 
5V 

~ Replace U14. 
--------

-JL Is the waveform at U9 
YES pin 5 correct during 

the self-test? Check CR3 and CR7. 

Refer to Fig. 8-36. 

NO ----- OV Replace U14. 

Check U9. 

~ Jl Replade CR51. 

~ rL Replace CR52. 

'A 5 Troubleshooting Flow Diagram 

SEE INSIDE 

Figure 8-35. A5 Board Troubleshooting Flow Diagram (Sheet 8 of 9). 
8-102 

Figure 8-35. A5 Board Troubleshooting Flow Diagram (Sheet 9 of 9). 
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SMU Self-Test Waveforms 

The waveforms shown in this figure will appear at the indicated SMU test points when 
Self-Test is executed. Each time a flow diagram instructs you to check the waveform at 
a certain test point, connect the oscilloscope to the indicated test point, start the 
self-test by pressing the Self-Test soft key on the DIAGNOSTICS page (refer to Figure 
3-32), and compare the displayed waveform with the corresponding waveform given here. 

Self-Test is divided into two parts. The first part checks the SMU controller and the 
second part checks the SMUs one at a time, starting with SMUl. Thus, if you are 
troubleshooting SMU4, the last SMU tested, the waveforms shown in this figure will not 
appear until about seven or eight seconds after Self-Test is executed. The Self-Test for 
one SMU lasts about two seconds and is divided into six steps, each related to one or two 
of the seven possible SMU status error codes (refer to "SMU Status" in Table 8-2). Also, 
because the SMU Self-Test is slow and non-repetitive, a dual channel storage oscilloscope 
is required for making these measurements. 

Control settings for the oscilloscope are as follows: 

STORAGE .•••...••••.••.••••••••• 0 N 
AUTO/NORMAL ..•.•...••... NORMAL 
SIN GLE .•..••.••.••••••..•••••.•• ON 
TIME/DIV ·······················.2 sec/div 
VOLTS/DIV •••..•.•.•.•....••..•• 5V/div (for 10:1 probe) 
TRIGGER •.•••••••••.•.••.••.•••• EXT, POSITIVE (TP17)* 
TRIGGER LEVEL •........••. POSITIVE 

* Trigger signal is taken from TP17 of the SMU being checked. 

Figure 8- 36. SMU Self-Test Waveforms. 

SECTION VIn 

o o.~ 1.0 I.~ 2.0 (SEC) 
Time~IL-~ __ ~~ __ ~~I __ ~ __ ~~ __ ~~I __ ~ __ ~~ __ ~~I __ ~ __ ~~ __ ~~I_ 

ERROR 7 

Check Sequence for ~ ERROR I ---!jo-~ -- ERROR 2. 3 ~ f- ERROR 4 ----l j.- ERROR ~ -----..I f.--~~ 
ERROR6 

V Range No I -+ 2 + 3 ... +----------- ------+-1. 2 ~ 3 .1-----------------
34~67B9 

I Range No ~ I --DA022-m'I'O'I'm'I'fjlffj- 5 --+-- 4 ~2~7~~ 4 -+- ~ 
INTERNAL DUMMY (IMO) ON ---
TP 17 

(lOMOIP) I 

TP II IVa) 

TP 2 
(I M) 

TP 5 
(V IN) 

TP 6 
(VM) 

ColieCTor 

of 022 

Call eCTor 

of 021 

U9 Pin 12 

... 5V j 
OV 

L-____________________ ~r--l~ __________________ _ 

USE 01 SCOPE TRIG 

+0':1 

-O.~V ] 
+IOVl 

OV 

-IOV 

+IOV] lflJlJ 
ov 

+0.2Vj 
OV 

-0.2V 

___ ~r---l~ ____________________ ~ 

______ ~Il r-l~ ___________________ _ 

I I LOOP CUT I I IUUJ1lJW 
U9 Pin 6 

ll*iO) 

U9 Pin 5 

( leOFFSET) 

U9 Pin 9 

( IElOFFSET) 

TP 16 

I I LOOP) 

TP 15 

10SC) 

u 
__________________________________________________ ~n~ ______ __ 

nn __ _ 

1111111111111 II 11I1 II 

Figure 8- 36. SMU Self-Test Waveforms. 
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SECTION VIII 

8-44. A5 SMU BOARD 

8-45. Theory of operation of the SMUs is 
described in the following paragraphs. An 
overall block diagram is shown in Figure 8-37. 

VM 

To A -D Converter 

Vin 

From 

1<0 

From 

1M 
10 Error Amplifier 

To A- D Converter 

I Monitor Amplifier 

Ion 

JQKn 

1.IKn 

9.09Kfl 

Figure 8-37. SMU Board Block Diagram. 

8-104 

Mode14145B 

"---.q'" o--t---++-- SMU out pu t 

'----4-_ Guard 

IOOKfl 

IOKn 
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Each SMU has two modes of operation: V mode 
(voltage source/current monitor) and I mode 
(current source/voltage monitor). The 
equivalent circuits for each mode are shown in 
Figures 8-38 and 8-39, respectively. V mode 
operation will be described first. 

Output voltage, Vout, is determined by Vref, R 1, 

and R 2, and can be calculated by first noting 
that, because negative feed-back is employed, 
the inverting input of the Error Amplifier is at 
virtual ground. Hence, the voltage at the 
inverting terminal is calculated as 

Vref + VOLl~ = 0 •••••••• (8-1) 
Rl R2 

Solving for Vout, we have 

Vout (8-2) 

V Mode (Voltage source I Current monifor ) 

R2 

RI 

Vre! 

Voul ~ - R2 . Vre! 
RI 

SECTION VIII 

Also, the current output from the SMU can be 
obtained by measuring the voltage drop across 
the range resistor Rr. If the gain of the 
Differencial Amplifier is 1, output curren t lout 
is simply calculated from the differencial 
amplifier's output voltage 1M and the value of 
Rr as 

1M lout = - •••••••• 
Rr 

(8-3 ) 

Figure 8-39 shows SMU operation in I mode 
(Current output/Voltage monitor). Output 
current is determined by RJ , R2, Rr and Vref as 

R2 Vref 
lout = -.--- Rl Rr 

(8-4) 

Also, the output voltage obtained from the V 
Buffer output is 

Vout = VM ........ (8-5) 

In the actual circuit, these two modes of 
operation are implemented by one circuit. 

VO\JI 

Figure 8-38. SMU V Mode Operation. 

I Mode (Currenf source I Voltage moni tor) 

RI 

Vre! 

loul: _ R2 .Vre! 
RI Rr 

VM: Voul 

Figure 8-39. SMU I Mode Operation. 

8-105 
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[Error Amplifiers] 

As shown in Figure 8-37, there are three error 
amplifiers: V, IG;l, and Ie. Input reference 
voltages are applied to the error amplifiers 
through the filter amplifiers. The input 
reference voltage for the Ie error amplifier is 
inverted. Two input reference voltages, Yin and 
lin, are applied aJ all times. One specifies the 
SMU output value and the other specifies the 
compliance value. Yin is from -10 volts to +10 
volts depending on the programmed output. 
Also, lin is fro m 0 to -10 volts. 

Assume that a resistive load is connected to the 
SM U in V Mode (voltage output/current 
measurement). If a voltage sweep and current 
measurement is made, and if the resistance of 
the load is not so high, measurement results 
displayed on the CRT will be as shown in Figure 
8-40. Output current is limited by positive and 
negative compliance. Normally, output voltage 
is controlled by the V error amplifier. However, 
when the output current reaches positive or 
negative com pliance, the corresponding 
IGlerror or 18 error amplifier controls the 
output current. 

Also, in I Mode (current output/voltage monitor), 
IEBerror amplifier controls positive current 
(flow out) and leerror amplifier controls 
negative current (flow in). The V error 
amplifier specifies the voltage compliance 
value. These conditions are called (1) V control 
mode, (2) IG;lcontrol mode, and (3) lecontrol 
mode. 

t-15V 

OUIPUI 
Current 

Mode14l45B 

Limilled by 
IGl Error Amplifier 

Positive 
Compliance - - - - - -~----

Conlroled by 
V Error Amplifier 

-------r-----::.tL----------- OUIPUI 
Voltage 

___ --L __ __ _ _ Negalive 
Compliance 

Limilled by 

10 Error Amplifier 

Figure 8-40. Current Compliance in V Mode. 

One of the three error amplifiers-Ul, U2 and 
U3 in the actual schematic--controls the SMU 
output. Figure 8-41 shows the V error amplifier 
and a simplified drawing of its output circuitry. 
The voltage at point ® in the figure changes 
according to the input reference voltage. 

To V Buffer (8) 
Amplifier F 

~---'w...-......... 
Q4 

8-106 

Input 

Reference 
Voltage 

To Power Amplif ier 

'-- V Error Amp.J 

-15V 

Figure 8-41. V Error Amplifier. 
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Assume that the voltage at point ® is initially 
zero. The voltages at points ® and ©, then, 
are of the same magnitude but with opposite 
polarities. 

The voltage at point ® is slightly higher than 
+VB. This forward biases the emitter-base 
junction of Q4, allowing current to flow out from 
Q4. Similarly, the voltage at point © forward 
biases Q5, allowing current to flow into Q5. If 
the voltage at point ® increases, the voltage at 
~int ® will increase and the voltage at point 
(Q) will decrease, causing more current to flow 
out of Q4 and less current to flow into Q5. 

Finally, the current flows into the Power 
Amplifier from point @. If the voltage at 
point ® decreases, however, the current flows 
in the opposite direction. 

The IEBand Ie error amplifiers also have 
circuitry much like this. The I EB error 
amplifier, however, doesn't have CR13 and Q4, 
and the Ie amplifier doesn't have CR17 and 
Q5. This means that the IEB error amplifier 
can only sink current and the Ie error 
amplifier can only source current. 

The outputs from the three error amplifiers are 
all tied directly to the noninverting input of the 
power amplifier. 

':'.:!ov 

(0) V control mode 

To Power 

Amplifier ~ov 

t4 
-,2V_r 

(b) 1<1) control mode 

SECTION VIII 

As described earlier, the SMU is in one of three 
conditions--(l) V control mode, (2) IEB control 
mode, or (3) Ie control mode-depending on 
which error amplifier is controlling the output. 

(2) 

(3) 

V control mode: 

Figure 8-42 (a) shows the V control mode. 
Output voltage from V error amplifier is 
approximately zero, and idle current flows 
from lIto 12 • 

On the other han<k the I EB Error 
amplifier and the II::) Error Amplifier 
output no current because their input 
voltages are not zero. 

I EB control mode: 

Figure 8-42 (b) shows IEB control mode. 
Output voltag'e from IE£) error amplifier 
is approximately zero, and idle current 
flows from lItO 13. 

Ie control mode: 

Figure 8-42 (c) shows Ie control mode. 
Output voltage from Ie error amplifier 
is approximately zero, and idle current 
flows from 14 to b. 

To Power 
Amplifier 

-1.2V 

+1.2V 

':::!.ov 

(c) [8control mode 

To Power 

Amplifier 

Figure 8-42. Three Control Modes. 
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When the error amplifier is not controlling power 
amplifier output, the voltage at its noninverting 
input is not zero. 

The error amplifier will be saturated and output 
will increase up to the positive or negative 
voltage supply. In this condition, it is difficult 
to recover to the normal condition quickly. To 
prevent this, a feed-back loop with diodes is 
used. Figure 8-43 shows an example of diode dc 
feed-back. 

Output voltage is held constant at the voltage 
drop caused by two diodes (approximately + 1.2V 
or -1.2V). 

IOOKfl 
+ 2V 

IOOKfl 

-5V 

+ 1.2V 

A mpl if ie r 

Figure 8-43. Example of Diode Feedback. 

[Control Loop Detector] 

The control loop detector, U7, detects which 
error amplifier is controlling the output. It also 
informs the SMU controller of compliance, 
causing an error message to be displayed. The 
input is connected to, TP7, output of the V error 
amplifier. 

If the V error amplifier controls the output, TP7 
is approximately zero, and both U7 A and U7B 
are off, forcing IEB CONT and 1<3 CONT 
BIG H. If the I EEl error amplifier controls the 
output, the V error amplifier is saturated and its 
output is held at approximately + 1. 2 volts. 
Positive voltage turns on U7B and 103 CONT 
goes LOW. Conversely, if the 1<3 error 
amplifier controls the output, U7 A turns on, and 
Ie CONT goes LOW. The base of U7E is 
connected to IEB CONT and Ie CONT lines 
through CR51 and CR52. 

If either lEEl CONT or Ie CONT goes LOW, 
the collector of U7 E (connected to SLP) goes 
HIGH. The microprocessor monitors SMU status 
by monitoring these signals, and displays error 
messages if necessary. 

8-108 

Model 4145B 

[Power Amplifier] 

The power amplifier is of the non-inverting 
type. The gain of this amplifier is determined by 
R28 and R39, and is approximately 21.5. 

The input stage is a difference amplifier 
consisting of Q6 and Q7. Q 15 is a constant 
current source. Base voltage for Q 15 is obtained 
from the voltage drop across CR30. 

Q8 converts the low voltage input signal into a 
high voltage signal. This is to transmit the 
output signal of Q7 (operated in low voltage) to 
Q9 (operated in high voltage) via the voltage 
drop across R31. CR24, CR25, CR28 and CR29 
protect Q6 and Q7. CR20, R40 and CR30 
provides bias voltage for Q 1 0 and Q 16. Q9 
controls QIO and Q16. 

The output stage is a complementary-symmetry 
amplifier consisting of Qll and Q12. The 
collectors of Q 11 and Q 12 are connected to the 
SMU Power Source Board and held constant at 
+4V and -4V, respectively, above and below TPlO 
(FLT.COMMO N), as shown in Figure 8-44. 

From 
Power 
Amplifier 
Dr i ver 

SMU Board SMU Power 
- I - Source Board 

--------i.-"T--- t-130V 

+5.BVs 

- 5. B Vs 

- ...... ____ -;----l. ___ - 130V 

Figure 8-44. Power Amplifier Output Stage. 

Since the SMU Power Source (A13 and A14) 
dissipates most of the power that is output from 
anyone of the SMUs, Qll and Ql2 need not be 
high power devices. 

CR21 and CR22 improve the transient response 
of Qll and Q12. 
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[Reset Circuit] 

Q14 drives Q13 to reset the power amplifier to 
prevent the SMD from outputting a spike when 
the 4145B is turned on or off. If the FRESET 
line goes to LOW, Q14 turns on and Q13 also 
turns on. 

[Range Resi~tors] 

Current measurement is made by measuring the 
voltage drop across the range resistor. As the 
resolution and dynamic range of A-D converter 
is specified, if various range resistors are used, 
various current ranges, from InA range to 
100mA range, are provided. Also, the voltage 
drop across the range resistor is measured by the 
I monitor amplifier, which has a gain of Xl or 
XIO. 

Therefore, with a combination of five range 
resistors and two multipliers, ten current 
measurement ranges are possible. Only nine 
ranges, however, are used in the actual circuit. 
A simplified drawing of the range resistor circuit 
is shown in Figure 8-45, and the nine ranges are 
listed in Table 8-6. 

As shown in Figure 8-46, ranging is performed by 
four FET switches driven by ramp waves. If 
these switches were turned on and off by a step 
function, a spike would appear at the SMD 
output because the voltage drop across the range 
resistor would change rapidly. To prevent this, 
the FET switches are turned on gradually. The 
ramp waves are generated by the ramp 
generator, D18 and D19. D19 functions as a 
constant current source and D19 is normally on. 

From 
Power 
Amplifier 

SECTION VIII 

54 

10.00130 

52 IOO.975KO 

51 10·IMO 

IGO 5MU 
Output 

I Monitor Amplif ier 

Figure 8-45. Range Resistors. 

If D18 is turned off, D19 gradually charges the 
capacitor connected at the collector of D18. 

Since the channel resistance of an FET switch is 
neither zero when on nor infinite when off, 
relays are used in conjunction with the FET 
switches for the 100kn and 10Mn range 
resistors. Also, to minimize leakage current 
when the relay breaks, the relay is connected to 
guard. For the IOn and 1 kn range resistors, 
additional FETs (Monitor Point Selector) are 
used to select the appropriate monitor point. 

Table 8-6. Relationship between Current Ranges and Range Resistors 

Range # Full Scale Resistance of Gain of Sl S2 S3 S4 Range Resistor I Monitor Amplifier 

1 lOOmA IOn XlO on on on on 

2 lOmA Xl 
lkn 

3 lmA XIO 
on on on off 

4 lOOllA Xl 
lOOkn on on off off 

5 lOllA XIO 

6 lllA Xl 
lOMn on off off off 

7 lOOnA XIO 

8 lOnA Xl 
lGn off off off off 

9 InA XIO 
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Cont ro I 
Register 

I Monitor Amplifier 
x I or x 10 

4l45B -1.00045Kn 10.0013n 

100.975Kn 

10.1 Mn 

IGn 

To 
iJ-----1r---- Gua rd 

Model 4l45B 

Range Resistors 

DUT 

Figure 8-46. Range Resistor Circuit. 

[Oscilla tion Detector] 

If the SMU oscillates because of a reactive load, 
the Oscillation Detector detects it and sends the 
detection signal to the SMU controller. The 
detector monitors the output of the power 
amplifier, which is part of the SMUts feed-back 
loop, through the high-pass filter (C37 and R89). 
Oscillations, if they occur, are rectified and 
applied to the input of U8, whose output goes 
HIGH, informing the SMU controller that the 
SMU and device under test is oscillating. 

CR49 and CR50 limit the input oscillation signal 
to 9Vp-p. 

[V Monitor Amplifier] 

The V Monitor Amplifier, U5A, is an inverting 
amplifier with three multipliers-X .5, X .25 and 
X .l--for the 20V, 40V and 100V ranges, 
respectively. The multipliers are determined by 
the ratio of input resistor R63 and feed-back 
resistors R64 through R66. Ranging is 
performed by K2 and K4 (Refer to Table 8-7.). 
The amplifier outputs an inverted 0 - ±IOV, 
depending on the voltage at the V Buffer 
Amplifier's output, which is at the same voltage 
as the output voltage of the SMU. 

8-110 

Table 8-7. V Monitor Amplifier Ranging 

Range Multiplier K2 K4 

20V X .5 OFF OFF 

40V X .25 ON OFF 

lOOV X .1 ON ON 

[I Monitor Amplifier] 

The I Monitor Amlifier consists of a difference 
amplifier and two voltage followers. The two 
voltage followers output the voltage difference 
across the range resistor and have a combined gain 
of Xl or XlO. (XIO effectively multiplies the 
value of the selected range resistor by ten.) When 
023 is on and 024 is off. the voltage difference 
between the outputs of Ul2 and Ul3 is the same as 
the input. When 023 is off and 024 is on. however. 
the output is ten times the input. U4 outputs the 
voltage difference to the A-D converter and to the 
input circuit (IEB and r8 Error Amps) for feed-back. 

Also. to minimize the noise effects and leakage at 
the input of U4. guarding is used. 
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[Auto Calibration] 

Each SMU is automatically calibrated every five 
minutes by the SMU controller. The SMU 
controller connects a 1 MQ dummy load (R125 to 
the SMU by activating K5. It then provides a 
known reference to the input of the error 
amplifiers and measures the SMU output on all 
ranges. Diff~rences between the expected and 
measured values are stored in memory and used 
to compensate subsequent measurements. 

SECTION VIII 
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Figure 8-47. A5 SMU Board Assembly Component Locations. 

Mode14145B 
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A5 SMU (PIN: 04145-66525) I OF 2 

r--VIN FILTER AMP ~ 

R68 

To A4- ~ SR~~\~~ (:~ ~ ~ ___ '~9~.6_K_ ... _""""", 

100'1 RANGE--~~ __ ~ 
To U9-16 

R84 
10K 
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To U 10 -12 --t------i 
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CR52 

ToA4-16R S~~\1~4 (\5R~--------------------------------------------------------" 
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Model 4145B 

8-46. A9 HP-IB AND MSU CONTROL BOARD 

8-47. The A9 Board consists of two sections: 
the HP-IB control section and the MSU (Mass 
Storage Unit: FDD and Disc) control section. 

[HP-IB Control Section] 

All HP-IB interface functions are handled by the 
U7 HP-IB Interface Adapter. The Interface 
Adapter controls the "handshake" between the 
microprocessor and external HP-IB equipment 
connected to the 4145B. 

[MSU Control Section] 

U8 controls the FDD (Flexible Disc Drive) 
through the open-collector drivers. It also 
performs parallel-to-serial and serial-to-parallel 
data conversion for the FDD's serial read/write 
operation. Main control lines are described 
below: 

FDCCS (FDC Chip Select): 
Chip select signal for U8. 

DRIVE SELECT 1 through 3: 
Drive select signal. 

MOTOR ON: 
Turn-on signal for the drive motor. Drive 
motor is on when this line is set to "LOW." 

SECTION VIII 

STEP: 
Drive signal for the step motor. 

DIRECTION IN: 
Determines step direction for the step 
motor. Motor steps in toward the center 
of the disc when this line is set to "LOW." 

HEAD LOAD: 
Engages the R/W Head. 

WRITE GATE: 
Enables the write gate on the FDD when 
data is sent to FDD. 

WRITE DATA: 
Frequency-modulated data is serially sent 
to the FDD. 

READY: 
FDD ready signal. When a disc is inserted 
and the drive is turning, this line is set to 
"LOW." 

INDEX: 
Index hole detection signal. 

TRACK ¢¢: 
Indicates that the R/W Head is on the 
outermost track (track 0). 

WRITE PROTECT 
Detects write-protected discs. 

READ DATA 
Data signal sent from FDD. 

HEAD SELECT 
Head select signal. 
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Model4145B 

8-48. AIO KEYBOARD & DISPLAY CON
TROL BOARD 

8-49. The A I 0 board is divided into three 
sections: key control section, LED control 
section, and RPG control section. 

[Key Control Section] 

Figure 8-51 shows a simplified block diagram of 
the key control section. U3B and UIO count 
down the 10kHz keyboard clock signal. UIO 
outputs three signals: ROW 1 (2.5kHz), ROW2 
(1.25kHz) and ROW4 (625Hz). Ul1 decodes the 
ROW1, ROW2 and ROW4 signals into the key 
scan signals (KRWO - KRW7), which are applied 
to each row of the key matrix. If one of the 
keys in the key matrix is pressed, U9 encodes the 
column data into a 3-bit signal. The MPU reads 
the row (U7) and column (U8) data to determine 
which key is being pressed. 

The arrow keys and the FAST key are not 
included in the key matrix because more than 
one of these keys can be pressed at the same 
time. When one of these keys is pressed, Ul 
disables the key matrix and data for arrow keys 
and FAST key are read by the microprocessor. 

5kHz Clock 

1 Row 

Signa I KRWf/J N 7 
Counter 

3 Decorde 8 

UIO U II 

'---

3 
ARROW keys 

and FAST key 

{ 5 I 
l l 

SECTIO N VIII 

[RPG Control Section] 

The RPG (Rotary Pulse Generator), when 
rotated, outputs pulses indicating the direction 
and number of rotations. U3 outputs direction 
data and U4 outputs the number of rotations. 

Key MOldy 

S KCL f/J .... g 

Colum n DOlo Encoder 

Ug 

3 

To AI Boord 
J 

Figure 8-51. Block Diagram of Key Control Section. 
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Flow Diagram (A 11 1) 

[Isolation check] 

1) Turn off the ~1458. 

2) Disconnect the cable 

l 
from AIlJ6. 

START 3) Wait at least 3 
minutes, and then 

Sec WARNI~G and Note disconnect the 
brown, red, orange, 
and yellow wires 

[WARNING I 
that connect C2 
and C3 to the All 
board. 

POTENTIAL SHOCK HAZARD. 
4) Check the main fuse, DANGEROUS HIGH VOLTAGES MAY 

FI. If it is blown, BE PRESENT ON THE All BOARD 
EVEl\ AFTER THE 4145A HAS replace it. 

BEEN TURNED OFF AND DISCON- 5) Check that the line 
NECTED fROM THE AC POWER voltage selection 
Ll~E. USE EXTREME CAUTION switch is correctly 
WHEN TROUBLESHOOTING THE set. 
All BOARD. 

6) Turn on the 4145B. 

lC symptom is "No display, but the 
s turning" the All board may have 

Note: If tl 
fan i 
silut 
c_urrc 
Flow 
trOll\! 

off because it detected an excessive 
nt. Before proceeding with 
Diagram ®::J), perform the following 
-Ie isolation procedure: 

urn off the instrument. 1) T 

2) )isconnect AllJ2. 

3) Wait at least two mInutes. 

'I) Turn on the ins trument. 

5) jf "Busy" and "Error AOl" are successively 
displayed, the failure is not on the All 
board, Go to Flow Diagram ~. 

A 

[Resistance check] 

YES 
Is the fan turning? Turn off the 41458. 

to 
Check the line filter, 
main transformer, Cl, 
and fan on the Rear 
Assembly. 

Is the resistance be- YES Check C2 and C3 for tween TP2 and the a possible short. chassis infinite? 

NO See Note 2. 

Check CIO and Cll for 
a possible short. 

See Note 

Is the resistance be--
tween pins 2 and 4 of 
J6 75k~ ~ II0k~? YES 
Connect positive lead 
of meter to pin 2. 

NO 

Is the resistance YES ~ too Is Fl or F3 blown'? 
high, >llOkm 

NO NO 

Remove RVI and measure Check CR3, R12, Rl3 the resistance 
and R14. again. 

Correct? YES ~ 
Replace RVI. 

NO 

Check C8, Cl3 and R12. 

Go to Flow Diagram 
Reconnect the wires. (A11-2) . 

YES 

Is the resistance be-
tween pins 3 and 4 of 
J6 75k~ ~ 110k~? 
Connect positive lead 
of meter to pin 4. 

'<0 

t 

-Replace the blown fuse Is the resistance too 
and check R13 and R14, high, >llOkm 
and R12. 

NO 

Remove RV2 and measure 
the resistance again. 

Correct? 

~o 

Check C9, Cl2 and RII. 

Notes: 

1. When making the resistance 
measurements described in this 
flow diagram keep in mind that 
there are often one or two large 
capacitors in the circuit being 
measured which may cause the 
initial reading to be too low. 
Before deciding whether a reading 
is incorrect or not, wait a few 
seconds in order to allow the 
capacitors to charge. 

2. C2 and C3 are mounted on Rear 
Assembly A. Refer to Figure 8-6. 

YES 

YES Check F2, 

YES Repla, 
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SECTIO N VIII Model 4145B 

Is the resistance be- Is the resistance be- Is the resistance be-
tween TP4 and TP9 tween TP4 and TP7 tween TP7 and TP9 

Is the in-circuit YES 80krJ 'V ISOkrJ? YES 80krJ 'V lSOkrJ? YES 80krJ 'V ISOkrJ? Connect YES 
A resistance of R13 Connect positive lead Connect positeve lead positive lead of meter 

7.SrJ±W? of meter to TP4. of meter to TP4. to TP7. 

NO NO NO NO 

, 
Is the resistance too Check Ll, L2, R7, Is the resistance too YES Is the resistance too YES 

Check F2, CR3, and RII. Replace R13 and R14. high, >ISOkrJ? R8, R9 and RIO. high, >ISOkrJ? Check CR6. high,>lSOkrJ? Check CR7. 

NO NO NO 

Check R7, R8, R9 Remove Q7 and measure Remove Q6 and measure 

and RIO. the resistance again. the resistance again. 

I 
Correct? 

YES 
Replace RV2. Replace Q7. Correct? Replace Q6. 

NO NO 

I Replace CR7. Remove CR6 and measure 
the resistance again. 

Correct? Replace CR6. 

NO 

Replace C19. 

BOARD 

SEE INSIDE 
8-124 

Figure 8-53. AIO Keyboad and Display Board Assembly Component Locations. Figure 8-54. All Board Troubleshooting Flow Diagram (Sheet 1 of 2). Scans by ArtekMedia => 2010



Mode14145B 

Flow Diagram (A 11 
[Control circuit voltage check] [Switching circuit check] 

Is voltage at TP3 YES Is the voltage at TPl+ YES Observe the waveform 

START Turn on the 4l45B. +12V:t0.6V? Reference 2.500V+0.005V? between TP7 and TP8. 
is TP2. Reference is TP2. Refer to Fig. A. 

NO NO 

IWARNING I 

MAKE SURE THAT THE Is the voltage at the Can the voltage be set 
AllJ6 CABLE IS YES to the correct value YES 
DISCONNECTED. 

input of U3 between Remove U3. 
by adjusting R3 (REF 

Adjust the voltage. 
I5.5V 'V 28V DC? 

ADJ)? 

NO NO 

Is the resistance YES 
Disconnect the Jl cable. between TP2 and TP3 Replace U3. Remove R2 and R3. 

250m 

NO 

Check U4, UI, U2 Are the resistances of YES 
and C2. R2 and R3 correct? Check Ul and U2. 

NO 

Is the voltage across 
the secondary of TI YES 

Check CR2 and C3. between llV and Replace R2 or R3. 

l7.5Vrms? 

NO 

Check S2, S3, 
Tl and the Fan 
on the Rear Assembly. r--.. 

CH A: TP 7 (TP 9) CH A: TP 2 CH A: TP2 
CH B: TP 8 (TP 6) CH B: Emitter of CH B: Base of 
CH B INV: ON Q3 (Ql) Q3 (Ql) 
DISPLAY: A+B CH B INV: ON CHB INV: ON 
VOLTS/DIY: .1V UISPLAY: A+B DISPLAY: A+B 

(10:1 Probe) VOLTS/DIY: .5V VOLTS/DIY: .SV 
TIME/DIV: 20)Js (10:1 Probe) (10: 1 Probe) 
TRIGGER: INT TIME/DIV: 20)Js TIME/DIV: 20)Js 

TRIGGER: INT TRIGGER: INT 

Figure A Figure B Figure c 
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SEeTIO N VIII 

[Switching circuit check] 

Is the voltage at TPl+ YES Observe the waveform 
Is the waveform YES Is the waveform be- YES 

I 2.500V:!:0.005V? between TP7 and TP8. I-- as Check the Q5 circuit, 
~ 

shown in Fig.A? tween TP6 and TP9 as Ul circuit and U4. Reference is TP2. Refer to Fig. A. shown in Fig. A? 

NO NO NO 

Can the voltage be set 
YES 

Remove Q7. 

ve U3. to the correct value Adjust the voltage. 
Remove Q6. 

by adjusting R3 (REF 
ADJ)? 

NO 
Is the waveform be- YES 
tween TP7 and TP8 Replace Q7. Is the waveform be-

sistance as shown in Fig. A? tween TP6 and TP9 YES 
Replace Q6. YES 

as 
'P2 and TP3 Replace U3. Remove R2 and R3. shown in Fig. A? NO 

NO 
NO 

Is the waveform be-
tween TP2 and the YES Is the waveform be-Check T3, R22 and R23. 

I, Ul, U2 YES emitter of Q3 as tween TP2 and the YES Check T2, R20 and Are the resistances of Check Ul and U2. shown in Fig. B? emitter of Ql 
R2 and R3 correct? 

as R2I. 

NO shown in Fig. B? 

NO NO 

~ 
Is the waveform be-
tween TP2 and the base YES Check Q3, Q4, C7 Is the waveform be-

Replace R2 or R3. of Q3 as shown in and C6. tween TP2 and the base YES Check Ql, Q2, C4 
Fig. C? of Ql as shown in and C5. 

NO Fig. C? 

NO 

Remove CPl 

U'lJlJ' 
Remove CPl. 

rJlJL ru-u-L 
Is the waveform be- Is the waveform be-
tween TP2 and the base YES tween TP2 and the YES 

of Q3 as shown in Replace CPI. base of Ql as shown 
Replace CPl. 

Fig. C? in Fig. C? 

CH A: TP 7 (TP 9) CH A: TP 2 CH A: TP2 NO NO 

CH B: TP 8 (TP 6) CH B: Emitter of CH B: Base of 
CH B INV: ON Q3 (Ql) Q3 (Ql) 
DISPLAY: A+B CH B INV: ON CHB INV: ON 
VOLTS/DIY: .1V IJISPLAY: A+B DISPLAY: A+B Are the values of C14 YES 

(10: 1 Probe) VOLTS/DIV: .5V VOLTS/DIY: .SV and R15 correct? Check C5, C6 and U4. 

TIME/DIV: 20].15 lIO: 1 Probe) (10:1 Probe) 
TRIGGER: INT TIME/DIV: 20].1s TIME/DIV: 20].15 NO 

TRIGGER: INT TRIGGER: INT 

Figure A Figure B Figure c 
Replace C14 or R15. 

8-125 
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SECTION VIII 

8-50. All SWITCHING POWER SUPPLY 
BOARD 

8-51. The switching power regulator on the All 
board constructs a light weight, powerful dc 
power supply, upgrading the mobility of the 
instrument. When the instrument is turned on, 
ac line voltage is applied to CR3 before being 
stepped down to the required voltages by T1. In 
220/240V operation, the CR3 circuitry acts as a 
bridged rectifier (Figure 8-55 (a)). In 100!120V 
operation, the line voltage selector switches 
transform the configuration of the CR3 circuitry 
into a voltage doubler which provides a dc 
voltage almost equal to that obtained in 
220!240V operation (Figure 8-55 (b)). 

(a) 220!240V Operation 

I : t t :::: 
(b) 100!l20V Operation 

Figure 8-55. Rectifier Circuit. 

8-126 

Model 4145B 

RVI and RV2 (varisters) protect the instrument 
from excessive voltage that may blow the power 
fuse. To suppress turn-on surge current, K I 
allows R 13 and R 14 to restrict the line current 
for a brief period after the instrument is turned 
on. 

The high dc voltage from the rectifier circuit is 
periodically chopped by Q6 and Q7, which are 
alternately turned on and off at approx. 23kHz 
by the switching controller, U4. (Figure 8-56) 

+--------..... 

1 -'L- =:]11 
DC 

~~II 

~ 
To U4 

TI 

c~ 
c 
c 

Figure 8-56. Switching Circuit. 

U4 also controls the duty cycle of the pulses at 
the Tl primary by monitoring the DC output 
from CR4. If the monitored DC is too high, U4 
decreases the duty cycle of the Q6 and Q7 
switching pulses; if the monitored DC is too low, 
U4 increases the duty cycle. Thus, the DC 
component of Tl output pulses is kept constant 
for all values of AC line voltage. 

If excessive current flows through R 18, U4 will 
detect it via CPl optocoupler and stop 
genera ting the Q6 and Q7 switching pulses, thus 
shutting off the power supply. 

DC power for U4 is provided by CR2, U3 and 
C3. C3 is large-2200/lF-because U4 must be 
turned off only after all other circuits are off 
when the 4145B is turned off. 
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UIA and Ul B monitor the dc voltage output 
from CR3. See Figure 8-57. When the power is 
removed, UIA sends a RESET signal to the MPU 
to reset the entire instrument. If the power loss 
is of a short duration, however, the instrument 
will recover and will display "Recovered from 
power down ! II These brief power failures are 
detected by Ul B. 

UIA 
+ 12V --'W'_ ...... 

To 
AI2 Board 

Figure 8-57. Power Loss Detection Circuit. 

SECTIO N VIII 
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SECTION VIII Model 4145B 

Figure 8-58. All Switching Power Supply Board Assembly Component Locations. 

8-128 
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, 

LI 
0.4 (I) 

L2 
0.4 

L 3 
0.4 

161 

LINE 

FILTER 

E~54) 

Rear Assembly ___________ " , 
* Note: 

2.SA for IOO/I20V Operation 
1·25A for 220/240V Operafion 

C6 
0·0047 

\\, (,,') 
,j 

FLOAT! NG 
MEASUREMEN T 

I 
I 
I 
I 

(948) I 

I 
I 
I 

1958) I 

II) 

II) 

r-----'-A--,-,--I--,--I _-=S~W--,--IT~C~H~I N~G~_..!-PO~WER SUP PLY ( PI N : 04145_= --=.6-=-65-=--:....,1 1:........:)'--------________ _ 

2 

1----------------------------------------------------------------1 
I K I I 

I I 
I 

I 
I 
I 
I 

I 
I 
I 

F2 
I.~A 

RI3 F I 
8 THERMAL 

RV I 

RV2 

I CIO CII 
1 0.015 0.015 
;.T------------.,II------I 

I J I 

RT 

13 

SG 

CI4 
6eop 

U 4 

CL- OG HG 

" 22 20 

CL + 
10 

cr~" 10 ,,1'0 r/J2 1" 

HI 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

R2 
2.15K ~: ~JC;;""'- -- -------- ------ -1 -1--11-----J 

>''-.... -[---'~:, pr= ~, 1----8~~tRJ26~t J~~L 
I -" t C2 C3 

I ~oo 1000 

I 
I 

+2.50V 

I I 
I I 

I I I : L ________________________ J 

r __ ..... _..:;18:::R;,:;N;,:;)_-<l 5VH 

R27 
12.1 

~ __ ~_..:;I~OR~G~)_~5VC 

~~~------<l15VH 

9 C--e.-------o 15VC 

r~10~------<l12VH 

" 

12 
'---&-------0 12VC 

c:~: 
~18RK) 

IWARNINGI 

....".... DANGER 

J3 

AI2 
DC 
Power Supply 

5VC I ~ 5>-...;--1"'2"')------E 12) 

3 )~~~1~2)~----ft§, 4) 10) 

5 )>-~~IO~)~ ___ _ 

6 )~~I~O)~ ___ _ 

7 )r~~I~O)~-----a' 8) (92) 

5V H I 9 )r--!--'.:19::2!...) ----
10 )r-r~19~2!...) __ ~_ 

J I -EEl I )~...;..-~1",,5!...) --;-~) I >-t 
12VC : 2) (5) ) 2 )-+-

3) 151 ) 3 >-+ £II 4) 10) ) 4 >--+-
5) 10) ) 5 >-+ 
6 ) I 10) ) 6 >--+-

I 7) 10) ) 7 >+ -a 8) 195) ) 8 )-+ 

12VH I 9) 195) ) 9 >-+ 
10) 195) ) 10 >--+-

I 
I 
I 

J4 I -8i1 I )>-+-,1",3 '-) --'--~) I >--+-
15VC I ) 13) ) 2 >-+ 

> 13) ) 3 >---"-P§' 4) 10) )4 >-+-
) 10) 

5 )5>-+1 
6 > 10) ) 6 >-i-

> 10) 
7 )7>--t -s 8 ) I 14) ) 8 >--+-

15vH I 9 > 14) )9>+ 
I 10) 141 ) 10)-+-

RESET C ----+-7 II > 19) ) I I >+ 
PF C---+? 12) 18) ) 12)-+ 

I L __ _ 
JI J2 

FLH ----f-7 I ~: r@ To F L~-----n 2 )r: ...J1'----) T AI5 

NOTES: 

1. REFERENCE DESIGNATORS WITHIN THIS ASSEMBLY ARE 
ABBREVIATED. PREFIX ABBREVIATION WITH ASSEMBLY 
NUMBER FOR COMPLETE REFERENCE DESIGNATOR • 

POTENTIAL SHOCK HAZARD. DANGEROUS HIGH 
VOLTAGES MAY BE PRESENT EVEN AFTER THE 
4l45A HAS BEEN TURNED OFF AND DISCONNECTED 
FROM THE AC POWER LI NE. USE EXTREME 
CAUTION WHEN TROUBLESHOOTING THE All BOARD. 

2. UNLESS OTHERWISE INDICATED: 

RESISTANCE IN OHMS (rJ) 
CAPACITANCE IN MICROFARADS (llF) 
INDUCTANCE IN MICROHENRIES (llH) 
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Flow Diagram (A 12 

START 
Does the failure relate 
to the power? 

NO 

Go to Flow Diagram 

(A12-2) 

YES 

1) Turn off the 4l4SB. 

2) Disconnect all cables _ 
fron the A12 board I------l_~ 
(Jl, J2, J3, J6, J7 
and AllJ3). 

[+SV line check] 

Is the resistance* be
tween TP4 and chasiss 
ground infinite? Posi
tive lead should be 
connected to TP4. Test 
vOltage (from ohm meter) 
must not exceed 5 volts. 

NO 

Check CR2, C5 and C6. 

* Note: Resistance will gradually change. 

A 

Wait until the resistance being constant. 

[Ripple noise check] 

Is the ripple at TP4, 
TP3, TP5, TP2 and 
TPI $SOmVp_p? 

NO 

Is ripple present at 
all test points? 

NO 

Check the capacitors 
and inductors at the 
test points. 

YES 

A 

YES 

YES 

[+12V line check] 

Is the resistance* be
tween TP3 and chassis 
ground ~IOO~? positive 
lead should be connected 
to TP3. 

NO 

Remove V4. 

--
Is the resistance* be
tween TP3 and chasiss 
ground 232~±1%? 

NO 

, 
Check R4, R5, C7 and C8. 

Check AllU4. 

[+15V line check] 

Is the resistance* be
YES tween TP5 and chasiss 

~----------~~ground 681~±1%? Positive 
lead should be connected 
to TP5. 

B 

YES 

NO 

Check R3, CI, C4 and 
CR3. 

Is the resistance* be
tween TP6 and chasiss 
ground 2100~? Positive 
lead should be connected 
to TP6. 

NO 

Check C9, ClO, Cll, C12, 
R7, R8, C14, CIS, VI, 
U2 and U3. 

Power circuit is func
tioning properly. If 
the failure persists, 
check All, AIS and Al3 
boards. 

YES 

YES 

[-15V line check] 

Is the resistance* be
tween TP2 and chasiss 
ground 68l~±I%? Negative 
lead should be connected 
to TPZ. 

NO 

Check R2, CRI, C2, 
C3 and CR3. 

Replace U4. 

YES 
------I 
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[Load check] 

Check the loads connected 
to the A12 board at Jl, 

----.. J2 and J3. (Whether 
shorted or not). 

[Voltage check] 

Are all loads (FDD, l345A YES 
I-----II~ and A17 board) OK? I-----I~ ... 

1) Re-connect all cables 
to the Al2 and All 
boards. 

2) Turn of the 4l45B. 

NO 

Check the cable and board 
or assembly for a short. 

SEE INSIDE 

3) Wait until "MENU" 
is displayed. 

BOARD 

Is voltage at TP4 +5V YES 
t----.... ;tlV? Reference is chasiss t---r--" 

ground. 

NO 

Is the voltage at TP4 YES 
adjustable to 5V:t;lV - .... 
with AURI7? 

NO 

Is the signal shown below 
present at the anode of 
CR4? 

NO 

Check cable assembly, 
CR3, CR4, CRS, CR6 
and CR7. 

-r-- r-- -

lOY 

'i--- - ~ 
lOY 
J _______ ~ 

YES 
-

-

Figure 8-59. All Switching Power Supply Board Assembly Schematic Diagram. 

SECTIO N VIII 

Adjust A1lRl7 until 
the voltage at TP4 is 
S.06V+O.lV. 

Check L3, L7, CR4 
and CR5. 

Table A 

Test Point Voltage 

TP 3 +12V+l.2V-O.6V 

TP 5 +15V:t;O.7SV 

TP 2 -15V:t;O.7SV 

TP 1 -5V;tO.25V 

8-130 

Are the voltages at 
TP3, TPS, TP2 and TPI 
as listed in Table A? 

NO 

Is the voltage at TPI 
incorrect? 

NO 

Is the voltage at TPS 
incorrect? 

NO 

Is the voltage at TP2 
incorrect? 

NO 

Remove U4. 

Is the voltage at TP3 
correct? 

NO 

Check L4, L8, CR6, CR7 
and cable assembly. 

YES 

YES 

YES 

YES 

YES 

Check CRl, RI. 

Check L2, L6, CR3 and 
cable assembly. 

Check Ll, L6, CR3 and 
cable assembly. 

A 

A 

Figure 8-60. A 12 Board Troubleshooting Flow Diagram (Sheet 1 of 2). 

Mode14145B 
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Model 4145B SECTIO N VIII 

Flow Diagram CA 12 

POWER FAIL Check [ RESET Check ] 

START - Is voltage at TP6 +5V YES YES YES 
Is TP7 HIGH? Is TP8 HIGH? - END :-O.25V? ~ 

NO NO NO 

Turn off the 4l45B. YES YES 
Remove U4. Is Ul pin 4 HIGH? Replace Ul. Is Ul pin 6 HIGH? Replace Ul. 

NO NO 

• 
Go to Flow Diagram Check R7, C14 and All Are U2 pin 1 and pin2 YES 
(A12-2) ® CP3. HIGH? Replace U2. 

NO 

lr 
Is U2 pin 1 or pin 2 YES 
HIGH? Replace U3. 

NO 

YES 
Is Ul pin 5 HIGH? Replace Ul. 

NO 

Check R8, CIS, and 
All CP2. 

tA '12 Troubleshooting Flow Diagram 

Figure 8-60. A 12 Board Troubleshooting Flow Diagram (Sheet 2 of 2). 
8-131 
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SECTION VIII Model 4145B 

Figure 8-61. Al2 DC Power Supply Board Assembly Component Locations. 
8-132 
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All 
PRIMARY 

POW ER SUPPLY 

~A.!...!.I =-2 _----=D=--:C=------=POW ER SUP PLY ( PI N : 04145 -_~6~5~1~2:......!...) ____ ______.., 

J3 we 
I ) I (2) 5VC CR4 ~570 ~~ 

___ ~l~) 2 ~+---~(~2)~------~~~--------~~----'-----~~---1~--~~----~------t---------~5V 
, ) 3 (2) 

I : (0) 

----li~~ il>-+-: ---.!.::~O: _~:--...J; ~ 
--+-: ~) e --+-: ~) 9 
__ +-, ~) 10 >-+-__ lU,L-______ ...J 

5VH 
CR5 

+C6 

~'OOO 

J I51 W7 

----....,,~) I )>--+..I __ --'-'(5:!.)~) I 12VC CR6 ~:H ~~ 
----~:~) 2 )>--L1 __ --'-'(5:!.)-7) 2 ~,--~~~------~M-----~----~~--~~--~~-----.------~---------+12V 

J 7 

--';", 4) 3 ) I (5) 3 

I ) 4 ) I (0) 4 8': -----+-1 ~) 5 ) I (0) 5 
__ -1-1 ~) 6 ) I (0) 6 

--...... : -'I) 7 ) I (0) 7 

____ .....L.I ~) e ) I (95) 8 : 12VH CR7 ---+1 4) 9 ) I (95) 9 ,>+_~~ ____ • __ ....J 

------+-: ~) 10) I (95) ) 10 

+C8 

~'OOO 

L6 

R5 
464 

J4 W6 
____ -+1 ~) I ) I (3) I 

__ .L.: -'I) 2 ) I (3) 2 

CR3 
r---, 

>T~~15~V~C~~~--~M-~--~--~2mHX2'-~~--~~----~------~------___ +15V 

L2 
75 

1 ) 3 )>--+---,,( 3""')---7) 3
1 : I -----+1 ~) 4 ) (0) 4 

--1""1 ~) 5 ) (0) 5 >-i--~_--i-+-+-+---+----t-+-----+-----1>---, 
-----I~) 6 ) (0) 6 
____ -+-~) 7 ) (0) 7 

I I 
__ ~) 8 ) (4) ) 8 

____ -+~) 9 ) (4) ) 9 )..J. __ ~15~V:..:.H!....-___ ~+-I+-+ __ """ __ ....J 
----;--'1) 10 ) (4) ) 10 

+12V 

J6 
1 

-----1--'1) 12 
(8) PFC 

I 
+C14 I 

1 ~1 1 I 
I I 4 

I PiSETC 5 
I 

____ ....J....~) II (9) 

+C15 

l' 

L5 
2.2mH 

+C3 
2200 

LI 

+C2 
1000 

R2 
681 

L-~~ __ ~75~ ____ ~ ______ +-__________ 15V 

+5V 
6 

CIO 
0.1 

~ 

14 

2 

13 
U3 

RI 
383 

L------1~--~~---5V 

CI2 CII 
0.1 0.1 

~ t 

R6 14 
56.2K Vee 

U2 

Q 4 
2 

3 

G 
7 

JI WI r.JI--
POWER FAIL I) I )>-+I ____________ ...:("'O~I) 1 ~TOA2 

RESET i) 2 ) I (02') 2 )-L- To A2 ,A3 

-5V I) 3 ) I (6) 3 >+-a ' ) I (5) 4 >+-
+5V : i ! ;::~ : ;t 

7 > : (5) 7 >+-

tEl, 8 > I (0) 8 ~ 
9 ) I (0) 9 r!-
IO ) I (0) 10 >-i-
II ) : (0) II )-l--

AI7 
MOTHER 

BOARD 

+12V :) 12 ) I (3) 12 >-+-I L- ______ ___ 

J2 

+12V I) I 

LU~ 
+ 5V ------+: ~) 4 

W2 
>>-+-: --__ ....:.(""3)'---T-« I + 
>>-~I ____ ~(O~)-+~( 2 fT-
»--!-I ____ --'(.=.O.:....) -;-..... (3 ~ 
>)-.;..: ____ ...!(~5)!..-+-« 4 fi--

FLEXIBLE 
DISC 
DRIVE 

L _____ _ 
+5V-A J:) 21 )~13 1--------

1: i ) >-. +-. ____ ....l.(""5)'---.L.....« 2 ft-- 1345 A 
+15V--+ : ) ~ I (2) I 

I...---+-I~) 4 > I ( 6 +-
-15V--1 i ~ : >: (7) (4 J--

1 I : tEl' : ): (0) (I ~ 
9 > I (0) ( 3 ~ 
10 > I (0) ( 5 ~ 

L _____ __ 

POWER FAIL } 

To J I 

L---...... -------RE~T 

NOTES: 

1. REFERENCE DESIGNATORS WITHIN THIS ASSEMBLY ARE 
ABBREVIATED. PREFIX ABBREVIATION WITH ASSEMBLY 
NUMBER FOR COMPLETE REFERENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 

RESISTANCE IN OHMS (n) 
CAPACITANCE IN MICROFARADS (~F) 
INDUCTANCE IN MICROHENRIES (VH) 
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Notes: 

Flow Diagram (A 13 ) 

START 

*This flow diagram also applies 
to the A14 Board. 

The test points and 
component reference 
designators referred 
to in this flow diagram 
apply to one circuit 
of the A13 or A14 
board only. To 
troubleshoot the other 
circuit, add 100 to 
the component reference 
designators. 

**The "corresponding SMU" is the 
SMU powered by the circuit being 
troubleshooted. 

A13Jl-SMU3 
A13J2-SMU2 
A14Jl-SMUl 
A14J2-SMU4 

[Voltage source check] 

Is the voltage at 
TPI +22V (+5V, -IV)? 
Reference is TP2. 

NO 

Is a pulse waveform 
present at the input 
of Tl? 

NO 

Are C4 and C5 OK? 

NO 

Replace C4 or C5. 

YES 

YES 

YES 

Is the voltage at 
TP3 -22V (+lV, -SV)? 

NO 

Is the voltage at 
TPI or TP3 OV? 

NO 

Check CRS and Tl. 

Check CRS and Ul or 
other boards. 

YES 

YES 

SECTIO N VIII 

[Cascode Transistor che 

Check the voltages at 
Jl. Refer to Fig. A. 

Are all voltages 
correct? 

Set up the correspondj 
SMU** for I mode oper-

~Y~E~S~ ________________________________________________ ~ ation. Set the output 
current in accordance 
with Table A and mea
sure the voltage at 
the indicated test 
point. 

NO 

~ +lSV±.7SV incorrect? 

Replace Ll. I--- -17V±.8SV incorrect? 

U /I II lillI/II 1/ 

[JIJ~IfJ[JIJGJIjIOO 

-17V±.8SV I +lSV±.75V 
-4V '\, -6V +4V '\, +6V +4 '\, +6V incorrect? 

Figure A 

~ -4 '\, -6V incorrect. 

BOARD 
SEE INSIDE 

Figure 8-62. A12 DC Power Supply Board Assembly Schematic Diagram. 

Check Cl, Ul and RIS. 

OV? 

1. 2 '\, 1.3V? 

~ NO 

Check R17, R16 
and U2. 

Check Ql, Q3, Rl, 
R2 and R3. 

Check Q2, Q4, R6, 
R4 and RS. 

YES 

YES 

8-134 

Check C3 and U2. 

Check C2 and R16. 

r--
SMU 

I--
+( 

+: 
I--

-( 

Figure 8-f 
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SECTlO N VIII Mode14145B 

[Cascode Transistor check] 

check] 
Set up the corresponding 

;e at YES YES YES S~lU** for I mode oper-
Are all voltages YES 

, -IV)? Is the vOltage at Check the voltages at Are all voltages ation. Set the output END TP3 -22V (+lV, -SV) ? Jl. Refer to Fig. A. correct? current in accordance correct? TP2. 
with Table A and mea-

) NO NO sure the voltage at NO 
the indicated test 
point. 

lveform YES Check the related 
le input r-- +lsV±.7sV incorrect? Check Cl, Ul and Rls. components listed 

in Table A. 

D 

YES YES 
Check C3 and U2. Is the voltage at Replace Ll. - -17V±.8sV incorrect? OV? TPI or TP3 OV? 

NO !NO 

YES 
1.2 'V 1. 3V? Check C2 and R16. 

Check CRs and Tl. i NO 

II /I /I 1/11/1// /I Check R17, R16 Table A 
and U2. 

YES Check CRs and Ul or S~ OUTPUT Test Point Tolerance Check 
CS OK? other boards. DD~IjJDDGlGlDD +60rnA +34V 'V +46V R7, R8, Qs, Q7 and CRI 

0 +30rnA TP4 +slV 'V +68V R7, R8, R12, Qs, Q7, Q9 and CR3 
-17V±.8SV I +lsV±.7sV 

Check Ql, Q3, Rl, + lOrnA +1l3V 'V +lSlV Rll and Qll 
-4V 'V -6V +4V 'V +6V r-- +4 'V +6V incorrect? 

~ 
R2 and R3. -60rnA -34V 'V -46V R9, RIO, Q6, Q8 and CR2 

-30rnA TPs -SlY 'V -68V R9, RIO, R13, Q6, Q8, QlO and CR4 
Figure A 

-lOrnA -1l3V 'V -ls7V R14 and Q12 

~ -4 'V -6V incorrect. Check Q2, Q4, R6, 
R4 and Rs. 

BDARD 
SEE INSIDE 

8-134 
Figure 8-62. A12 DC Power Supply Board Assembly Schematic Diagram. Figure 8-63. A13 Board Troubleshooting Flow Diagram. 

Scans by Artekmedia => 2010



Mode14145B 

8-52. A13 SMU POWER SOURCE BOARDS 

8-53. Each A13 board provides dc power for two 
of the four SMUs. The output stage of the power 
amplifier on the SMU board is connected to the 
A 13 board (Refer to Figure 8-44). As for the 
positive voltage circuitry, Ql is biased by R2 and 
R3. Initially Ql, Q7 and Qll are on, and Q3, Q5 
and Q9 are off. So + 130V is applied to the 
collector of Q 1. Q5 and Q9 change the voltage 
applied to Ql according to output current to 
obtain an optimum power consumption. Figure 
8-64 shows partial schematics. Change sequence 
is as follows: 

(1) When I is low, Qll is biased by Rll and 
held on, and dc power is provided from 
+130V. 

(2) If I increases, the voltage drop across R12 
also increases, turning on Q9 and turning 
off Qll. 

(3) DC power is then provided from the +60V 
supply. 

SECTIO N VIII 

+130V 

RII 

"I- GOV -----1~----<t--_I 
09 

Figure 8-64. Voltage Change Sequence. 

8-135 
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SECTION VIII Mode14l45B 

Figure 8-65. A13 SMU Power Source Board Assembly Component Locations. 
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AI3 (AI4) 
AI5 AI3 
FLOATING 

---:- AlB 
MOTHER 

I BOARD 

SMU POWER SOuRCE 
POWER SUPPLY 

I 
I 

I 
I 

.,.,30\,F-------1 IO r-------< 10 <'-(----

... 40VF -------1 t r-------< + + 40V F 

I I I I , , 

SMU POWER SOURCE _JP/N :04145-66513) 

""'-------1 , r-------< , TI"'" 
AC ~ * r-------< H f---"--"----"-''----+---+--+-----, 

-130VF~ 2 r-------< 2 <'-(----

I 
I 
~ 

'" , 

w, 
----i--); 2 ~:~30VFl 
---+--) ~ >---+-- .15VSI I 

) 4 ~vs, iTO SMU31A7Soordl 

t--------'---) ~:':'". InCQI90IAI4,5MU4(AS8oard) 
---;----'l) 7 >---t-- -" V~ I 
---+---'l) 8 }..-L--17VSI 

"'---7"-: ---'l) 9 >-+- J 
-130VF~ 10 >---+---130VF 

w, 
---+--) I >-+---- +130\'F 

---===r=:t) 2 >-+---- Ne 
:2- ) 3 >-+---- +15VS2 

----;---) 4 ~ +4V52 

t=====:j:::j : +==r"lr 
~ __ l--) 7 >---r---- -4V52 

----;---) e >-+-----17\'S2 

___ l--) 9 >-+---- Ne 

----i---) 10 >---r---- -130VF 

NOTES: 

To SMU 2 I A6 Boord} 

In case of AI4,SMU I (AS Boord) 

1. REFERENCE DESIGNATORS WITHIN THIS ASSEMBLY ARE 
ABBREVIATED. PREFIX ABBREVIATION WITH ASSEMBLY 
NUMBER FOR COMPLETE REFERENCE DESIGNATOR. 

2, UNLESS OTHERWISE INDICATED: 

RESISTANCE IN OHMS (Q) 
CAPACITANCE IN MICROFARADS (\.IF) 
INDUCTANCE IN MICRDHENRIES (]1H) 
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Flow Diagram (A15 - 1) 

I START What is the symptom? ~ 

J 

L...., 

A From Flow Diagram 
(AlS-2). 

Error ADI or SMU 
status error. 

No display (All Board Go to Flow Diagram 
is shut down because 
of excessive current)*. 

(AlS-2) . 

*Note: The All Board's control Clrcult 
shuts off power when it detects an 
over-current condition. 
Once power-has been shut down, 
turn off the instrument, wait at 
least two minutes, and then turn 
the instrument on. 

[Resistance check] 

1) 

2) 

3) 

Turn off the 4l4SB. Measure the resistance* 
Disconnect AllJ2. at each point shown in 
Remove the AIS board. Fig. A. 

* Note: Wait until the resistance 
reading becomes constant. 

2 4 5 6 1 8 10 

100000000000 
15.6~fs21 KQ KQ 

10Kn fl 10KQ 

46·4Kll 46.4KQ 

t : Posit ive lead 

Figure A 

[Vol tage check] 

1) Reinstall the AIS 
board with an ex-

YES tender board. Are all resistances I-
correct? 2) Connect AllJ2. 

NO 3) Turn on the 4l4SB. 

]WARNlNG] 

HAZARDOUS VOLTAGE 
Check the resistors, EXPOSED. DO NOT 
capacitors, inductors TOUCH THE AIS BOARD. 
and diodes connected 
to the incorrect 
voltage line. 

SEE INS 

Figure 
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SEeTIO N VIII Model 4145B 

[Vol tage check] 

1) Reinstall the Al5 
board with an ex-

Check a1l voltage 
The Al5 board is func-

YES tender board. Are all voltages YES tioning properly. ------ Are all resistances outputs. Refer to 
. correct? 2) Connect A1lJ2. Fig. B. correct? If the failure persists, 

check A13 (A14) board. 
NO 3) Turn on the 4145B. NO 

I WARNING I I) Turn off the 4145B. 
-

HAZARDOUS VOLTAGE YES YES 
2) Remove the A13 and 

Check the resistors, EXPOSED. DO NOT Are all voltages Are CRl, CR2, CR3 A14 Boards. 
capacitors, inductors TOUCH THE A15 BOARD. OV? and CR4 OK? 

3) Wait at least 2 and diodes connected 
minutes and then to the incorrect NO NO 
turn on the 4l45B. voltage line. 

Are the ±15V and +5V YES Go to Flow Diagram 
voltages correct? @) Refer to Fig. B. 

NO -

Check the voltage Replace defective 
Regulators, diodes, diode. 
resistors, capacitors 
and inductors con-
nected to the incorrect 

Check the ±15V and +5V 
lines, especially 
check the choke coils. 

vol tage line. 

Reference I I I I I I Retere~~e ~5V 
'-_---. 2 4 5 6 7 B 10 12 13141516 17 18192021 

A 15 Edge Connector 000000000000 000000000 
~5V 

~0.3V- O.IV 

-130V +130V -15V +15V 

+20"/0 - 10 0/0 ! 0.5V 

Figure B 

BOARD 
SEE INSIDE 

8-138 
Figure 8-66. A 13 SM U Power Source Board Assembly Schematic Diagram. Figure 8-67. A15 Board Troubleshooting Flow Diagram (Sheet 1 of 2). 
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Model 41458 

Flow Diagram (A 15 

1) Turn off the 414SB. Are "Busy" and "AOl" YES 
START 2) Remove the A3, A4, successively displayed Turn off the 414SB. Reinstall one board.* 

AS, A6, A7, A8, A13, on the CRT? 
A14 and A16 boards. NO 

3) Turn on the 414SB. *Reinstal1 the boards 
in numerical order; 
first A3, then A4, 
AS and so on. 

A 

(Flow Diagram CA1S-j)) 

Turn off the 4l4SB, Are "Busy" and "A01" YES Are "Busy" and "A01" 
B successively displayed reconnect the JI cable, successively displayed 

on the CRT? and then turn on the on the CRT? 
414SA. 

NO NO 

Go to Flow Diagram Troubleshoot the J1 
<ill) SMU.** 

Turn on the 414SB. 

YES Troubleshoot the J2 
SMU.** 

**Al3Jl ~ SMU3 
A13J2 ~ SMU2 
A14Jl ~ SMU4 
Al4J2 ~ SMUl 

Are "Busy" and "AOl" YES 
successively displayed 
on the CRT? 

NO 

, 
YES Was Al3 or A14 the 

last board installed? Turn off the 414SB. 

NO 

Check the ±lSV and 
+SV circuits on the 
board installed last. 

See Note 

Note: If no abnormality is found 
in the ±15V and +5V circuits 
on the suspected board, check 
the ±lSV and +SV circuits on the 
AlS board. Go~oint ® in 
Flow Diagram ~. 

-
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re "Busy" and "AOI" YES 
lccessively displayed Turn off the 4145B. Reinstall one board. * 
1 the CRT? 

NO 
*Reinstall the boards 
in numerical order; 
first A3, then A4, 
A5 and so on. 

A 

(Flow Diagram(AI5-1)) 

Turn off the 4145B, :e "Busy" and "AOI" YES Are "Busy" and "AOI" YES 
Iccessively displayed reconnect the JI cable, successively displayed -
I the CRT? and then turn on the on the CRT? 4l45A. 

NO NO 

~o to Flow Diagram Troubleshoot the JI 
@) SMU. ** 

Turn on the 4l45B. 

Troubleshoot the J2 
SMU. ** 

**A13JI ~ SMU3 
A13J2 + SMU2 
A14JI + SMU4 
Al4J2 ~ SMUI 

Are "Busy" and "AOI" YES 
successively displayed 
on the CRT? 

NO 

YES Was Al3 or Al4 the 
last board installed? Turn off the 4145B. 

NO 

Check the !15V and 
+5V circuits on the 
board installed last. 

See Note 

Note: If no abnormality is found 
in the !15V and +5V circuits 
on the suspected board, check 
the !15V and +5V circuits on the 
A15 board. Go~oint ® in 
Flow Diagram ~. 

SECTIQ N VIII 

Disconnect the Jl and 
B ~ J2 cables from the Al3 Turn on the 4145B. 

(or A14) board. 

8-139 
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SECTION VIII 

• 

<t 
....J 

Mode14145B 

1 
r 

Figure 8-68. A15 Floating Power Supply Board Assembly Component Locations. 

8-140 
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Mode14l45B 

AI5 

---::-l All 
SWITCHING 
POWER SUPPLY: 

J21 
----H I 

CT 

I I SH ----t-7 2 
I 

4 3 I GND 

I 
I 

----

FLOATING POWER SUPPLY (PIN· 04145- 66515 ) 

LII 
TI BLU CR9 .i!Q. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 

CIO 
0.01 

GRN 

RI 
2.2 

YEY CRB 

6 

~, CR5 
7 r--;"1 

a 
-JICR6 r:--' 4 

:~ I I 
I 

9,10 
I I 
I I 
I II 

l-j I I 
II I I 

12 

jJ_J 

I 

~L 
CRI 

~B~R~N~--------AC 

RED 

~,~O~RG~-----------AC 
) 

.q 

L3 10 
IOmHx2 10 

. 
. 

\I 3 

L2 
20mHx2 

. 
. 

4 9 

1-...... -_0---..... --+--- +15VF 

'e21 
I 

'C12 
I 

CRI4 

CRIO 

1-...... -_4>--_+----15VF 

3 4 LI 9 
5OmHx2 

. 
. 

10 3 
I 

J'CI 
1'00 

l'c2 
100 

'C3 
220 

'C6 
220 

'C5 

1100 

l'c4 

1100 

L4 
250 

L6 
250 

La 
250 

L9 
250 

L7 
250 

L5 
250 

l'cl6 
4.7 

'C19 T 4.7 

L'CI5 R4 
4.7 10K 

R6 
5.62K 

R7 
5.62K 

'CIS R5 14 •7 10K 

----------------------------~ 

+ 130VF 

l'cl4 R2 
4.7 46.4K 

+60VF 

+40VF 

~ 
-40VF 

-60VF 

'C17 R3 14 •7 46.4K 

-130VF 

+5VF 2 I 
....;..;;...:..:....-~) 2 I )>------.,;;...;.;...-

) 20) 

+ 15VF ) ~>>-__ ......:...:..::..::.!..-
19 

To A3 IhrouQh AS 

.---...... ----+ :: )>--=::......::;=::..:.:;'--

~ 

-15VF ) 1+ )>----.;..;;.;"'--

t----7 \~ )>-.::..-=::.:::..::~

.-----+~)>-~~~~~ 

~ :: )>-....::...:'----

~ tt )>----'"""----

+130VF 

+ 60VF 

+40VF 

-40VF 

-60VF 

-130VF 

:~ ) 
) 10) 

) a ) 

) ~) 

~ .!...) ) i ) 
) 4 ) 

> 2 ) 

To AI3, AI4 and AI6 

NOTES: 

1. REFERENCE DESIGNATORS WITHIN THIS ASSEMBLY ARE 
ABBREVIATED. PREFIX ABBREVIATION WITH ASSEMBLY 
NUMBER FOR COMPLETE REFERENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 

RESISTANCE IN OHMS (Q) 
CAPACITANCE IN MICROFARADS (~F) 
INDUCTANCE IN MICROHENRIES (~H) 

3. PARTS MARKED WITH .AN ASTERISK (*) ARE FACTORY 
SELECTED PART. TREY MAY NOT BE INSTALLED ON 
YOUR BOARD. 
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Flow Diagram (J.. 16 1) 

[20V Range Offset] 

The test points and Check the +5V, +15V, Connect TPI and the Vml 
-15V, +40V and -40V YES Is the failure related YES component reference 

input (refer to Figure Is the vOltage at TP3 YES Note the voltage at TP3 
Correct? designators referred to as the dc offset f--START supplies. The to one of the voltage 

in the remainder of A for the location) to OVt5mV? 
voltage of the 20V range. locations and monitors (Vml or Vm2)? board common. 

tolerances are given in this flow diagram 
NO apply to Vml only. To NO Figure A. NO 

troubleshoot Vm2, make 
the following changes. 

Check the components Go to Flow Diagram 
(listed below) related (A16-2). Vml Vm2 Is the voltage at the YES Is the voltage at the YES 
to the voltage supply - -

base of Ql +3.7V±O.9V? collector of Ql ?3.SV? t--
-15Vt5% that is not outputting Ul U2 

+40V±10% \15Vt 5% the correct voltage. TPI TP6 
-40V± 10% l t +5Vt5% TP3 TP4 NO NO 

\9 'f94 Incorrect Check 
00 o 0 0 Ll, CS, C5 _ N '" ... '" Board Common -40V Other components: 
~ b ~~ bU .~ and CI05 

Check R5 and R6. Check CRl, Ql and Kl. 
N N ~CI5~ 

L2, C7, C4 Add 100 to the component 
\~, +40V 

I and CI04 reference designators; 
for example, Rl+lOO=RlOl. 

\ Vm2 Input -15V' L3, C14 
and CIS 

Vml Input 
L4, C12 

Figure A. +15V and Cl3 

+5V L5, CIO 
and 'Cll 

[2V Range Offset] 

Is the voltage at TP3 Is the voltage at TP3 
Connect TPI to the +5V Is the voltage YES Note the voltage at 

Apply +2V to the Vml precisely -5 times the YES Apply -2V to the Vml precisely -5 times the YE 

A at TP3 TP3 as the dc offset applied voltage plus applied voltage plus t--supply, and connect the OV±6mV? input. input. 
Vml input to board voltage of the 2V range. the dc offset voltage the dc offset VOltage 
common. noted earlier? noted earlier? NO 

NO ! NO 

Check R3 and Ul. 
Check Ul and R20. 

Is the voltage at TP3 YES Is the voltage at the YES 
Replace Ql. 

+ 1. OV? collector of Ql ~3.SV? 

NO NO 

Check R3 and Ul. Replace Kl. 

Figure: 
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SEeTIO N VIII Model 41458 

Disconnect the Vml Is the voltage at TP3 Is the voltage at TP3 

Is the voltage at TP3 YES Note the voltage at TP3 input from board precisely -0.5 times YES Apply -20V to the Vml precisely -0.5 times YES 

A -- as the dc offset common, then apply +20V the input voltage plus the applied voltage plus OV:!:5mV? 
voltage of the 20V range. to the Vml input. the dc offset voltage input. the dc offset voltage 

(Use Vs output.) noted earlier? noted earlier? 
NO 

NO NO 

Is the voltage at the YES Is the voltage at the YES Is the voltage at TP3 YES Is the voltage across YES Can the voltage at Check KI and Ul. Check C9 and R20. base of Ql +3.7V±0.9V? collector of QI ~3.8V? OV? C9 OV? TP3 be set to the YES 
specified value by 

NO NO NO NO adjusting R4? 

NO 
Can the voltage at TP3 

YES Check R5 and R6. Check CRl, Ql and Kl. be set to the specified I-- Check Cl and Rl. 
value by adjusting R4? 

NO 

Remove Ul and measure 
the resistances of Rl, 
R2, R3 and R20. 

Are all resistance YES 
values :!:O.l% of their Replace Ul. 
nominal values? 

Is the voltage at TP3 The Vml circuit is fun- NO 

Apply -2V to the Vml precisely -5 times the YES ctioning properly. If - input. applied vOltage plus the failure persists, 
the dc offset voltage check the output 
noted earlier? connectors and cables. Replace Rl, R2, R3 or 

R20. 
I NO 

Check Ul and R20. 

-- Is the voltage at the YES 
Replace Ql. 

collector of Ql ~3.8V? 

NO 

Replace Kl. 

BDARD 
8-142 

Figure 8-69. Al5 Floating Power Supply Board Assembly Schematic Diagram. Figure 8-70. Al6 Board Troubleshooting Flow Diagram (Sheet I of 2). 
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Mode14145B 

Flow Diagram C!' 16 - 2) 

START 

The test points and 
component reference 
designators referred 
to in the remainder 
of this flow diagram 
apply to Vsl only. 

~onnect TP2 to board 
I---....... common. Refer to 

'To troubleshoot Vs2, 
make the following 
changes. 

Vsl Vs2 

U3 U4 

TP2 TPS 

Other components: 
Add 100 to the 
component reference 
designators; for example, 
Rl ~ 100 = RlOl. 

Vsl output Vs2 output 
\ / 

e \ / @ 
G-R8-o GRI08i> 

C,;\ etC 3-0 GCI03-oa 

~ ~ 

Board Common 

/v 
G-C15--o 

l 
Figure B. 

~igure B for the location. 
-- Is the voltage at the 

Vsl output (Refer to 
Figure B.) OV!SmV? 

NO 

Is the voltage at the 
Vsl output +40V? 

NO 

Is the voltage at the 
Vsl output -40V? 

NO 

Remove U3, C3. 

YES 

[Vs Offset] 

Note the voltage at the 
Vsl output as the dc 
offset voltage. 

YES Check Q3, QS, CR6, CR7, 
I---..... ~ Rll and R8. 

~Y_E_S ___ ~_ Check Q2, Q4, CR4, CRS, 
RIO and R8. 

Is the resistance of R8 YES 
Replace U3 

lOOkn +O.l%? ~----~ 

NO 

Replace R8. 

B Is the voltage at the 
VsI output correct? 

NO 

Disconnect TP2 from board 
common, then apply +lOV 

~-----'~to TP2. Use the Vs2 
output. 

YES 
Apply +lOV to TP2. 

YES 
Is there any oscillation?~----__ ~ 

Check C3, C6, R16 and 
U3 

NO 

Check Q3, QS, CR3, CR4, 
'CRS, CR8, Rll, R13, RlS 
and R17. 

YES 

Is the voltage at the 
Vsl output precisely 
-2 times the input 
voltage plus the de 
offset voltage noted 
earlier? 

NO 

Is the voltage at the 
Vsl output OV? 

NO 

Remove U3, C3. 

YES 

YES 

Are the resistances of YES 
R7 and R8 :!:O.l% of their I---..... -t 
nominal values? 

NO 

Replace R7 or R8. 

Apply -lOY to 

Is the voltage 
pin 6 OV? 

NO 

Check Q2, Q4, 
R12, R14 and R 

Check U3, R14, 
and C6. 

Is the voltage at the 
Vsl output correct? 

YES Connect a resistj 
1----.,. (lOOn) to the Vsl 

NO 

~----~~ Is there any oscillation? 

NO 

Check Q2, Q4, CR2, CR6, 
CR7, CR9, Rll, R12, RlS 
and R17. 
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SEeTIO N VIII 

Disconnect TP2 from board Is the voltage at the Is the voltage at the Connect a capacItIve at the common, then apply +lOV Vsl output precisely YES Vsl output precisely YES load ClOOOpF shunted B ~ dc Apply -lDV to TP2. -2 times the input ---to TP2. Use the Vs2 -2 times the input by a 2kn resistor) to 
. 

output. voltage plus the dc voltage plus the dc the Vsl output. 
offset voltage noted offset voltage noted 
earlier? earlier? 

NO NO 

~ Is the voltage at the YES Is the voltage at U3 YES Is the voltage at the YES Is the voltage at U3 YES 
---. Check U3 and C3. -- Replace U3. Vsl output DV? - pin 6 OV? Vsl output OV? pin 6 OV? 

NO NO NO NO 

4 _ ORS _I 

Check Q2, Q4, CRlO, Check U3, RlS, R17 Check Q3, QS, CRll, Remove U3, C3. R12, RI4 and RI8. and C6. Rll, R13 and R17. 

II 

Are the resistances of YES Check U3, R14, R18 R7 and R8 :0.1% of their 
and C6. nominal values? 

~ 
NO 

Replace R7 or R8. 

Lt the YES Is the voltage at the YES Connect a resistive load Is the voltage at the YES Is the voltage at the YES 
The Vsl circuit is Apply +lOV to TP2. Apply -lOV to TP2. --Vsl output correct? (lOOn) to the Vsl output. Vsl output ~-2V? Vsl output ~2V? -:ct? functioning properly. 
If the failure persists, 

NO NO NO check the output connec-
tors and cables. 

YES Check C3, C6, R16 and YES 
Check CR2, CR6, CR7, Check CR3, CR4, CRS, llation? U3 ~ Is there any oscillation? 
CR9, R12, R14 and R9. CR8, R13, RlS and R9. 

NO 

) , CR4, Check Q2, Q4, CR2, CR6, 
.3, RlS CR7, CR9, Rll, R12, RlS 

and R17. 

8-143 
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SECTIO N VIII 

8-54. Al6 Vs/Vm BOARD 

8-55. The Al6 board contains two voltage 
sources and two voltage monitors. Figure 8-71 
shows a simplified block diagram of one of the 
voltage sources. Each voltage source is simply 
an inverting X2 DC amplifier that amplifies the 
reference voltages supplied from the A4 board. 
Figure 8-72 shows a block diagram of one of the 
voltage monitol's. Each voltage monitor, like the 
voltage sources, is an invert ing DC am plifier. 
Gain, however, is determined by the input 
voltage and is controlled by the A3 
microprocessor. On the 2 volt range, gain is X5j 
on the 20 volt range, gain is X .5. 

8-144 
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Refterence 

Input 

From 0- A 

Converter 

Monitor 
Output 

2 

To A- D 

Comverter 

lOOKS! 

(~ ) +40V 

50KS! 

-40V 

Figure 8-71. Vs Block Diagram. 

2V Range 

20V Range 

I MS! 

Figure 8-72. Vm Block Diagram. 

Voltage 
Input 

Voltoge 
Out pu t 

SECTIO N VIII 
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• 

Figure 8-73. A16 Vs/Vm Board Assembly Component Locations. 

8-146 
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PIO AI7 

WI 
~RCE I I SRCE I 

MNTE I 
I 

MNTE I I 
SRCE 2 I SRCE 2 

MNTE2 MNTE 2 

MUR 2 MUR 2 

MUR I MUR I 

"F LF 

! 10 ! 
W2 

-ISVF I - 15VF 

t : j 
3 I 

¥ i. 
1" 15tF .... 15VF 

1 
o GND I 7 o GND 

t j 
T 5VF I 9 T5VF -l 10 1 

P/O AIS 
MOTHER 

BOARD 

T5VF 

1" 5VF 

+15VF 

To AIS 

-ISVF 

+40VF 

-40VF 

A COMMON 

Y 

AI6 Vs IVm (PIN 
AI6 

(:: 
( 20 

( :; ( 

L3 

( 15 
15 

100 
f------~~--11'"".-c-14-11'""c-,-s -- - 15 VF rOd 

(~ 
8 

L2 

f------~~-1~-----+40VF 
C7 

~O., 

( .§. 
6 

LI 
100 

f------ ~--<l1~----- -.OV' 
C8 

~O., 

7.7~--------, 

9.9 f---------+--, 

W f---------+ 
" f--------__+ 
T2~-------~ 
T3~-------~ 

I •. i4~-------__+ 
6.i6·~---------' I 

+5VF 

I 
--"'M-"U"R-'-' ___ --« • MUR I 

To A4TL 

K I 

To A3 13L 
MNTE I ( I MNTE I 

To A4 13L 
SRCE I ( I 

SRCE I 

RIO 

SRCE I J IK 
( 2 +5VF 

To A4 tSl 
MUR 2 (-. MUR 2 

KIOI 

To A3 14L MNTE 2 
(3.3 

MNTE 2 

To A4 14L 
SRCE 2 (2 SRCE 2 

04145-66516 ) 

K I ~ G ADJ 

R2 R4 R I R20 
500K 2K 990K 10K 

CW 

-15VF 

CR2 

+15VF 

eRI02 

CRIQ3 

+15VF 

R8 

CO 

~'OOP 

lOOK 

C3 
270P 

+ 15VF 

RII 
10K 

CRO 

CR7 

CR6 

CRS 

CR' 

CR8 

R9 RIO 
IK 10K 

-15VF 

KIOI 

+15VF 

RII' 

CRIQ9 
10K 

CRI07 

CRIOG 

CRIOS 

CRI04 
CRIOB 

"109 RIIO 
I K 10K 

-15VF 

RI' 
G.8IK 

+40vF 

CRII 

;---.----~-----_t-------_7 10 

C6 r CRIO 
R 16 
"7 

CRill 

CI06 

f' CRIIO RI16 
147 

~g175 

-40VF 

RI20 
10K 

-4QVF 

II 

12 

13 

SEeTIO N VIII 

r' 
WI 

I 

I 

GNO 
W3 

I ~1~ PIO 

I 

BCTRL 2 I ~ I 
I 

249 7 CI 
I 

BCTRL I I Jd~ -- l470P W NC 
I BCTRL ¢ I I I~I ,'5VF 

OPEN/CLOSE I I I -ISVF I 
To A2 ON IOFF I L_ , __ J i 

SENSE 2 I 6 T ~ 
SENSE I I 

I 

To 1605BA 

10 TEST FIXTURE 

II 
SENSE ~ I 

12 
GNO I 

w21 
I ~ I ) 

I 
P/O I 

L ___ 
C I 

8 6 470P 
r- - - - -, I 

:~: t NC L, ____ J I 

I NC 
SRCE 1" I 

I I ; 

13 

14 

15 

16 

17 

18 

19 

20 

21 
I 
I 22 

23 
I 

J I 

I su I I 

24 

SU2 
I 

JI Iw 
MUI 5 

MU2 I: 
~6 

Ii 
10 ( 

I 

~ I i 
--«Vml 

8 

I 
I 

I I 
I I 

( j:L~ 
1.------;.....( 2 4----J t 

'V I' 0 ~ 

To A3 lOR LF I I 

NOTES: 

1. REFERENCE DESIGNATORS WITHIN THIS ASSEMBLY ARE 
ABBREVIATED. PREFIX ABBREVIATION WITH ASSEMBLY 
NUMBER FOR COMPLETE REFERENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 

RESISmNCE IN OHMS (Q) 
CAPACITANCE IN MICROFARADS (~F) 
INDUCTANCE IN MICROHENRIES (~H) 

I 
I 

J 

BDARD 

54 

Figure 8-74. AlB Vs/Vm Board Assembly Schematic Diagram. 8-147 
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