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Errata

Title & Document Type:

Manual Part Number:

Revision Date:

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, semiconductor products ad chemical analysis
businesses are now part of Agilent Technologies. We have made no changes to this
manual copy. The HP XXXX referred to in this document is now the Agilent XXXX.
For example, model number HP8648A is now model number Agilent 8648A.

About this Manual

WEe' ve added this manua to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

Support for Your Product

Agilent no longer sells or supports this product. Y ou will find any other available
product information on the Agilent Test & Measurement website:

www.tm.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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MANUAL CHANGES

—— MANUAL IDENTIFICATION B

4262A | Model Number:  4262a

Date Printed: 0CT. 1983
DIGITAL LCR METER Part Number: 04262-90007

This supplement contains important information for correcting manual errors and for adapting the manual to instruments containing
improvements made after the printing of the manual.

To use this supplement:
Make all ERRATA corrections. . .
Make all appropriate serial number related changes indicated in the tables below.

SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES

A11 1

> NEW ITEM

ERRATA

Page 2-8, Table 2-1:
Add the following item to the option 101 (HP-IB) components.

PN 2190-0577 2ea. Spring Washer

Page 3-22, Figure 3-9: :
Delete the following sentence from beneath the table in step 3:
"*Bias current when +40V is applied to DC BIAS connector."

NOTE

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible. Hewlett-Packard
recommends that you periodically request the latest edition of this supplement. Free copies are available from alf HP offices. When

requesting copies quote the manual identification information from your supplement, or the model number and print date from the title
page of the manual.

. HEWLETT
Date/Div: Sep. 19, 1984/33 (ﬁ]
Page 1 of 4 ﬁ PACKARD

Printed in Japan
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» Page 4-24, Figure 4-9: . )
Correct the TTL outputs table in Figure 4-9 as follows:

Comparison | TTL output pins*

LCR 19 20 45
WiGH | i 0.C. LOW LOW
w | LOW LOW 0.C.
Low | LOW 0.C. LOW

DQ 15 16 41
HIGH 0.C. LOW LOW
N | LOW LOW 0.C.
oW | LOW 0.C. LOW

* TTL low-level output is indicated as LOW, and
open-collector turn-off state is indicated as 0.C.

» Page 8-47, Figure 8-29:
Change the part number for the power transformer to
9100-0865.

-2 -
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Page 8-53, Figure 8-39,

Correct the flow diagram as shown below:

PROCEDURE: 1

START ———

Set 4262A controls as follows:

FUNCTION.............. C
CIRCUIT MODE. ...... PRL
LCR RANGE . ....... AUTO
TRIGGER. ............ INT
Unknown ....... Open(0pF)

Observe waveforms at A14TP5

and TP4. Do they have precisely
the same phase as each other for
all test frequencies (120, 1k and

NO

Is signal at A14TP4 a

10kHz)? See photo below.

A14TP4

A14TP5

Monitor signals at A14Q19 and
Q22 Gates. Do they look like

this?
@) Q19 Gate
Q22 Gate
5V/div
YES

Does the signal frequency
satisfy the table below?

A14Q6
Collector

Monitor signal at A14Q6 Collector.

@ Is the waveform as illustrated?

Go to PROCEDURE 2

TEST SIGNAL Frequency

120Hz 120Hz (8.3ms)

1kHz 1kHz (1ms)

10kHz 1kHz (1ms)
YES

®No

squarewave?

NO

YES

vl ~

7 N

/ 1s signal at A14U9 pin3
.5Vpp pulse? |

!

NO

Check A14Q8.

AY YE’
. )
-

Is potential difference be-
tween A14Q7 Base and
Emitter 0.6Vdc?

NC

Check A14Q7.

YES

Check A14U9.

Symptom

Check

Result

A14Q24

Can a pulsed waveform be observed
at A14U8 pin 11?

®@®nro

Emitter 3V?

Is dc level at A14Q21 (Q24)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Is amplitude of the pulse NO Does 4Vp-p square pulse NO
at A14Q6 Collector 15Vp-p? appear at A14U13 pin 6?
~|YES -
- ~< - YES -
' ~ ”~ ~
7 N v AN
£ AN
] M Q p
onitor signal at A14Q6
Base. Is the pulse width | ! f B‘;Z‘C‘U“Svl‘;;’psp_"'lse appear at |NO
\ 10us? \ pin 67 1
AN
N\ [YES NO/ \ YES /
Mo Ve N Il
J ~a --T1 Sl -7
Check A14U13, Check A14US, Check A14Q6 and



CHANGE 1
» Page 1-10, Table 1-4:
Change the recommended oscilloscope to the HP 1740A.

Table 6-3:
Change the table as shown below:

Reference HP Part Description
Designation Number
Al4 Q4 1855-0570 TRANSISTOR J-FET N-CHAN SI
RS (ZERO ADJ L) 2100-4086 RESISTOR-VAR 500 10%
66 04262-24004 NUT-HEX-DBL-CHAM 1/4-32-THD
68 2190-0016 WASHER-LK INTL T NO.-3/8
Page 6-25:

Add a washer (reference designation (&) to the illustration,
as shown below:

-4 -
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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
designated 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 firmware 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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SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipment or In Manuals.

A\
"

WARNING
CAUTION

Note

Instruction manual symbol: the produect will be marked with
this symbol when it is necessary for the user to refer to the
instruction manual in order to protect against damage to the
instrument.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electri-
cal shock in case of a fault. Used with field wiring terminals
to indicate the terminal which must be connected to ground
before operating equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for
a signal common, as well as providing protection against elec-
trical shock in case of fault. A terminal marked with this
symbol must be connected to ground in the manner described
in the installation (operating) manual, and before operating the
equipment.

Frame or chassis terminal. A connection to the frame (chas-
sis) of the equipment which normally includes all exposed metal
structures.

Alternating current (power line).
Direct current (power line).
Alternating or direct current (power line).

A WARNING denotes a hazard. It calls attention to a pro-
cedure, practice, condition or the like, which, if not correctly
performed or adhered to, could result in injury or death to
personnel.

The CAUTION sign denotes a hazard. It calls attention to an
operating procedure, practice, condition or the like, which, if
not correctly performed or adhered to, could result in damage
to or destruction of part or all of the product.

A Note denotes important information. It calls attention to a
procedure, practice, condition or the like, which is essential to
highlight.
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Model 4262A

Section I
Paragraphs 1-1 to 1-6

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This operating and service manual contains
the information required to install, operate, test,
adjust and service the Hewlett-Packard Model
4262A Digital LCR Meter. Figure 1-1 shows the in-
strument and supplied accessories. This section
covers specifications, instrument identification,
description, options, accessories, and other basic
information.

1-3. Listed on the title page of this manual is a
microfiche part number. This number can be used
to order 4 x 6 inch microfilm transparencies of the
manual. Each microfiche contains up to 60 photo-
duplicates of the manual pages. The microfiche
package also includes the latest manual changes
supplement as well as all pertinent service notes.
To order an additional manual, use the part num-
ber listed on the title page of this manual.

1-4. DESCRIPTION.

1-5. The HP Model 4262A LCR Meter is a general

purpose, fully automatic test instrument designed
to measure the parameters of an impedance ele-
ment with high accuracy and speed. The 4262A
measures capacitance, inductance, resistance (equi-
valent series resistance) and dissipation factor or
quality factor over a wide range at test frequencies
of 120Hz, 1kHz and 10kHz employing a five-term-
inal connection configuration between the com-
ponent and the instrument. The measuring circuit
for the device to be measured is capable of both
parallel and series equivalent circuit measurements
and the measured values are displayed by the two
three-full digits LED displays on the front panel.
A convenient diagnostic function, also featured in
the 4262A, is actuated by a SELF TEST switch.
This confirms functional operation of the instrument.

1-6. The measuring range for capacitance is from
0.01pF to 19.99mF, inductance from 0.01uH to
1999H, and resistance from 1m to 19.99MQ,
which are measured with a basic accuracy of 0.2
to 0.3% depending on test signal level, frequency,
and measuring equivalent circuit, and at typical
measuring speeds of 220 to 260 milliseconds at

P/N 8120-1378

Figure 1-1. Model 4262A and Accessories.

11
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Section I
Table 1-1

Model 4262A

Table 1-1. Specifications (Sheet 1 of 4).

COMMON SPECIFICATIONS

Parameters Measured: C - D or Q (1/D)
L-DorQ(1/D)
R (ESR) (Loss measure-
ment can be negated by
switch on internal board).

Display: 3-1/2 Digit, Maximum Display 1999
(When D value is more than 10, max-
mum display is 199).

Measurement Circuit Modes:
Auto, Parallel, and Series

Measurement Terminals: 5-terminal configura-
tion (high and low terminals for both

potential and current leads plus guard).

Range Modes: LCR - Auto and Manual
(up-down)
DQ - Auto and Manual (step)

Measurement Frequencies: 120(100)Hz, 1kHz
and 10kHz +3%.

Test Signal Level: Normal level: 1Vrms.
Low level : 50mVrms (parallel
capacitance mode only)

Warm-up Time: 15 minutes

Deviation Measurement: When 2ALCR key is de-
pressed, the existing measured value
is stored as a reference value and
displayed value is offset to zero. The
range is held and deviation is dis-
played as the difference between the
referenced value and subsequent re-
sult. (Deviation spread in counts
from -999 to 1999).

Offset Adjustment: Stray capacitance and re-
sidual inductance of test jig can be
compensated for as follows:

C: up to 10pF
L: up to 1uH

Self Test: Annunciates either Pass, or Fail for
performance in each of the five basic
ranges.

DC Bias:

Internal: 1.6V, 2.2V, 6V (Selectable at front
panel). Accuracy 5%

External: External DC bias connector on rear
panel. Maximum +40V.

Trigger: Internal, External, or Manual

GENERAL

Operating Temperature & Humidity:
0°C to 55°C at 95% RH(to 40°C)

Power Requirements: 100/120/220V +10%,
240V +5% -10% 48 - 66Hz

Power Consumption: 55VA with any option

Dimensions: 426(W) x 147(H) x 345(D)mm
(16-3/4’" x 5-3/4 x 13-3/4”")

Weight: Approximately 8kg (Std)

1-2
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Model 4262A Section I

Table 1-1
Table 1-1. Specifications (Sheet 2 of 4).
C-D, C-QOMEASUREMENT
120Hz|1000pF|10.00nF{100.0nF|1000nF |10.00uF(100.0uF|10004F [10.00mF]
C 1kHz| 100.0pF1000pF [10.00nF|100.0nF 1000nF|10.00uF|100.0uF1000uF
R 10kHz]10.00pF|100.0pF|1000pF {10.00nF|100.0nF|1000nF |10.00pF{100.0uF
anges L
D .001~19.9 (2 Ranges)
Q% 0.05~-1000 (4 Ranges)
o F 1V or 50mV (LOW LEVEL) ]
Test Signal 4w [104A 1004A 1mA 10mA 40mA|
*2
Level AUTO [ Sameas i} Mode || Sameas -H4rw  Mode |
[ 0.2% + 1 counts | (Test signal level; 1V)
[ 22 [ 0.3% + 2 counts | (Test signal level: 50mV)
C Accuracy *s _| (At 120Hz, 1kHz) [ 0.3%+ 2counts || 3%n |[ 1w
(At 10kHz) | 0.3% + 2 counts __ |[1% + 2|[5% + 2]
AUTO || Sameas ¥ Mode || Sameas 4w  Mode |
[ 0.2% + (2 + 200/Cx) counts | At 120Hz, 1kHz
(Test signal level; 1V)
. | 0.5% + (2 + 200/Cx) counts _| At 10kHz
[ 0.3% +.(2 + 1000/Cx) counts | At I%OH]z, lgHz)
(Test signal level; 50mV
R(cf:{ga)cy L 1.0% + (2 + 1000/Cx) countsj At 10kHz
*3
(At 120Hz, 1kHz) [ 0.3% + (2 + Cx/500) counts  |[»+c 5]
1 (At IOkHZ) L 0.5% + (2 + Cx/500) counts I[l%f(ﬁ‘ ;i)’:) 1IE%+(54 5%’:) )‘
AUTO [ Sameas Tt Mode || Sameas AP  Mode |
*1 Calculated from D value as a reciprocal number.
*2 Typical data, varies with value of D and number of counts.
*3 (% of reading + counts). Cx is capacitance readout in counts. This accuracy only applies for
D values t0 1.999. (For higher D values, refer to General Information).
*4 (5% + 2 counts) at 1kHz.
Accuracy applies over a temperature range of 23°C + 5°C (At 0°C to 55°C, error doubles).
Note: C accuracy for higher D values are unspecified.
1-3
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Section I Model 4262A
Table 1-1
Table 1-1. Specifications (Sheet 3 of 4).
L-D, L-Q MEASUREMENT
120Hz | 1000uH | 10.00mH [100.0mH [1000mH [10.00H | 100.0H | 1000H
L  1kHz| 100.0uH | 10004H |10.00mH [100.0mH | 1000mH | 10.00H | 100.0H
Ranges 10kHz | 10.00xH | 100.04H [1000uH [10.00mH | 100.0mH| 1000mH | 10.00H
D .001~19.9 (2 Ranges)
Q! 0.05~1000 (4 Ranges)
‘QD‘ L 1V |
'{gjzlsjgnal - |[ 40mA  10mA  1mA  100uA  10#A |
auto || Sameas ‘W~ Mode ]Ls.ame_as_'qLMade_l
(At 120Hz, 1kHz) [ 0.3% +2counts || 1%+ 2counts |
'@D" (At 10kHz) | 0.3%+2counts |[1%+2 ] 5%+2 |
L Accuracy*3 [ 0.2% + 2 counts | (At 120Hz, 1kHz)
T W [0.3% + 2| 0.2% + 2 counts | (At 10kHz)
AuTO || Sameas -w Mode || Sameas {Jy Mode |
(At 120Hz, 1kHz) [0.8% + (3 + Lx/500)[1% + (3 + Lx/500)
{m' (At 10kHz) [0.5% + (3 + Lx/500)| [+ 6% |[ s+ 65 |
R((:(l:{?a)c L 0.2% + (3 + 200/Lx) counts —l (At 120Hz, 1kHz)
y W
[ 0.5% + (3 + 200/Lx) counts | (At 1kHz)
AUTO || Sameas -www Mode || Sameas &F Mode |

*] Calculated from D value as a reciprocal number.

*2 Typical data, varies with value of D and number of counts.

*3 #(% of reading + counts). Lxis inductance readout in counts. This accuracy only applies for
D values to 1.999.

Accuracy applies over a temperature range of 23°C % 5°C. (At 0°C to 55°C, error doubles).

R/ESR MEASUREMENT

120Hz
Ranges R/ESRl(l)kHz 1000m$2 {10:00£2 }1100.02 | 10002 [10.00k$2[100.0k|1000k2[10.00MS)
kHz
Tovt [ v |
Test Signal —1-w ’
Level *1 40mA 10mA 1mA 100uA 10uA
AUTO [ Same as 4w wW-Mode ” Same as ‘w& Mode l
o [ 0.3% + 2 counts *3 ]
~ 0.2% + 2 |
Accuracy *2 W 2% counts
AUTO || Sameas 4tw-wmw-Mode |[ Sameas -Gt Mode |

*1 Typical data, varies with number of counts.

*2 £(% of reading + counts).

*3 (0.5% + 2 counts) on 10.00MQ range at 10kHz.

#** Measurement range for ESR (equivalent series resistance) is from 1mS to 19.99kQ (typical), which
varies with series capacitance and inductance value . . . . refer to “REFERENCE DATA”,

Accuracy applies over a temperature range of 23°C £ 5°C. (At 0°C to 55°C, error doubles.)
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Model 4262A Section I
Table 1-1

Table 1-1. Specifications (Sheet 4 of 4).

OPTIONS

Option 001: Simultaneous BCD output of LCR
and DQ data (positive true). Max. sink
current 16mA. Mating connector (P/N
1251-0086). (Alternate BCD output
of LCR and DQ data selectable by
switch on internal board).

Option 004: Digital comparator (can not be
used with OPT 101). Compares meas-
ured value with high and low limit set-
tings for LCR or DQ and provides
HIGH, IN, LOW comparison outputs.

Limit setting range: 0000 - 1999 for each
limit switch.
Comparison output: Visual, relay contact,
and TTL level.
Visual: 3 LED’s indicate HIGH(red), IN
(green), or LOW (red).
Relay contacts:
SPST contacts to circuit common
for each HIGH, IN and LOW output.
TTL level:
Open collector circuits to high level
(open) for each HIGH, IN and LOW
outputs (fanout max. 30mA).

Option 101: HP-IB data output & remote con-
trol.

Remotely controllable functions:
Function (L, C, R/ESR, 2ALCR)
Loss (D, Q)

LCR range

DQ range

Circuit mode

Test frequency & level
Trigger

Self test

Data output: C-D/Q, L - D/Q, R/ESR

Internal function allowable subsets:

SH1, AH1, T5, L4, RL1, DCl, SRl
and DTI.

Data output format: Either of two formats
may be selected. Switchable at rear
panel (no + sign outputs).

Format A.

SFFT+N.NNNE+NN, SF+N.NNCRYLE)

Format B.
SFFT+N.NNNE+NNCRYLF)
SF:N.NNCR(@F)

SFET

LL Test Frequency

Measurement Equivalent Circuit
LMeasurement Status

SF

[—Loss measurement D or Q

‘“—Measurement status

Option 010: 100Hz test frequency instead of
120Hz.

ACCESSORIES AVAILABLE

16061A: Test fixture, direct coupled, 5-terminal
Two kinds of inserts are included for
components with either axial or radial
leads. Usable on all ranges of 4262A.

16062A: Test cable with alligator clips, 4-termi-
nal. Useable for low impedance meas-
urements. Measurement range at 1kHz
is L £ 2H, C 2 200nF and R £ 10kQ.
[For L and C measurements, these
ranges increase by x10 at 120 (100)Hz
and decrease by same factor at
10kHz].

16063A: Test cable with alligator clips, 3-termi-
nal. Useable for high impedance meas-
urements. Measurement range at 1kHz
is L 23mH, C £ 10uF and R 2 200%.
[For L and C measurement, these
ranges increase by x10 at 120(100)Hz
and decrease by same factor at
10kHz].
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Section I
Table 1-2

Model 4262A

Table 1-2. General Information.

Measurement Times (typical):

For a 1000 count measurement on a low
loss component on a fixed range:

ESR (Equivalent Series Resistance)
Measurement:

Following tables show ESR measure-
ment range for capacitors and inductors.

Sumn of Counts

Test Frequency Function Meas. Time i%
E3 ~
g‘ E = :OI: T or
1kHz, 10kHz C/L  220-260ms G £ B LN L
R 120-160ms = 17
120(100)Hz  C/L 900ms 0oy 1
R 700mS 10mf- 100m
B
When autorange is selected the following 000ur 10m
times per range step must be added to 2 0
. |- 10004
the above times: 3
§ 104 1000
1kHz, 10kHz 45ms/180ms H
120(100)Hz 150ms/670ms § lup W
dpk lp
When U-CL is displayed, the faster
ranging time is selected. RIVT P
. Inf .0 f o
Reading Rate: R 010 Tk 106
Internal - Approx. 30ms between end of Measurement Range of ESR (2)
measurement and start of next cycle. g g
E%’ 2 2 =
External - Measurement cycle is initiated g‘?‘ g = = Digit Disbiay Digts prenlay
by external trigger input. Lp 1010
. . 00m- 1 F 10
High D Factor Accuracies: o
Typical g lomp l00m 1
(2 2, on 10.00 range). % ok 10ml 100m
Circuit Mode Accuracy ) R
e 5 9 +(2+1000/Cx) 3
S 10uF 1004 Im
o~ W—o 5% +(5+ Cx/500) ek 10
luf 10p 1004
LYo 5 % +(5 +Lx/500) Lo
A les T 10k
o FTE N0 526 +(3+200/Lx) Measurement Range of ESR ()
MEASURING TIME
(ms) --- When LCR RANGE is set to MANUAL ---
1000 B Cp,Ls
Iy e C8,Lp
::: T — 120k
Rs
700 — e Re
VT R
E 600
¥ s00
£ 400 —
g 300 __‘___'_':—_ — C0Lp| 1kt
I ]
: zoo—_——ﬂL—_—:—J——"‘—’ T’ Rp
I —
100
000 2000 3000 4000
( Counts)

on LCR and DISSIPATION FACTOR Displays
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Model 4262A

1kHz and 10kHz and about 900 milliseconds at
120Hz. The wide range capability of the 4262A
enables a measurement range from small capaci-
tances such as mica capacitors and the para-
sitic capacitance of a semiconductor device
through high capacitances such as the measurement
of electrolytic capacitors to be covered. A wide
range of inductance measurements from the in-
ductance of a high frequency transformer to that
of a power transformer can be measured. The wide
resistance range permits the measurement of wire-
wound resistors through the measurement of solid
resistors. In parallel capacitance measurements,

either a test signal level of 1Vrms, or 50mVrms
can be selected.

1-7. The 4262A has the capability of making
capacitance, inductance, and resistance deviation
measurements. This function is enabled by pushing
the A LCR switch to display the deviation of are-
ference value. When the A LCR switch is depressed
the reference value is obtained and memorized
from the preceding measurement. The practi-
cal use of this feature is evident when it is desired
to make a measurement on a variable capacitor:
First, the minimum value is measured, then the A
LCR button is pushed. Minimum to maximum capa-
citance is now displayed as the capacitor is rotated
through its range. For parallel capacitance meas-
urements, test signal levels of either 1Vrms or
50mVrms may be selected. Other versatile 4262A
capabilities and features are, for example, the use
of internal and external dc bias voltages, LC zero
adjustment, and options providing BCD output,
HP-IB interfacing capability, or a comparator func-
tion.

1-8. SPECIFICATIONS.

1-9. Complete specifications of the Model 4262A
LCR Meter are given in Table 1-1. These specifi-
cations are the performance standards or limits
against which the instrument is tested. The test
procedures for the specifications are covered in
Section IV Performance Tests. Table 1-2 lists gen-

Figure 1-2. Serial Number Plate.

Section I
Paragraphs 1-7 to 1-16

eral information. General information is not speci-
fications but is typical characteristics included as
additional information for the operator. When the
4262A LCR Meter is shipped from the factory, it
meets the specifications listed in Table 1-1.

1-10. SAFETY CONSIDERATIONS.

1-11. The Model 4262A LCR Meter has been
designed to conform to the safety requirements of
an IEC (International Electromechanical Com-
mittee) Safety Class I instrument and is shipped
from the factory in a safe condition.

1-12. This operating and service manual contains
information, cautions, and warnings which must be
followed by the user to ensure safe operation and
to maintain the instrument in a safe condition.

1-13. INSTRUMENTS COVERED BY
MANUAL.

1-14. Hewlett-Packard uses a two-section nine
character serial number which is marked on the se-
rial number plate (Figure 1-2) attached to the in-
strument rear panel. The first four digits and the
letter are the serial prefix and the last five digits are
the suffix. The letter placed between the two sec-
tions identifies country where instrument was
manufactured. The prefix is the same for all iden-
tical instruments; it changes only when a change is
made to the instrument. The suffix, however, is as-
signed sequentially and is different for each in-
strument. The contents of this manual apply to in-
struments with the serial number prefix(es) listed
under SERIAL NUMBERS on the title page.

1-15. An instrument manufactured after the
printing of this manual may have a serial number
prefix that is not listed on the title page. This un-
listed serial number prefix indicates the instrument
is different from those described in this manual.
The manual for this new instrument may be ac-
companied by a yellow Manual Changes supple-
ment or have a different manual part number.
This supplement contains ‘“change information”
that explains how to adapt the manual to the
newer instrument.

1-16. In addition to change information, the
supplement may contain information for correct-
ing errors (called Errata) in the manual. To keep
this manual as current and accurate as possible,
Hewlett-Packard recommends that you periodically
request the latest Manual Changes supplement. The
supplement for this manual is identified with this
manual’s print date and part number, both of
which appear on the manual’s title page. Com-
plimentary copies of the supplement are available
from Hewlett-Packard. If the serial prefix or
number of an instrument is lower than that on title
page of this manual, see Section VII Manual
Changes.

1-7
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Section I
Paragraphs 1-17 to 1-33

1-17. For information concerning a serial number
prefix that is not listed on the title page or in the
Manual Changes supplement, contact your nearest
Hewlett-Packard office.

1-18. OPTIONS.

1-19. Options for the Model 4262A LCR Meter
are available for adding the following capabilities:

Option 001: BCD Parallel Data Output.

Option 004: Comparator. A comparator func-
tion providing GO/NO-GO judge-
ment with HIGH and LOW limits
for LCR and D/Q.

Option 101: HP-IB Interface.

Option 010: 100Hz Test Frequency.

(instead of 120Hz)

Options 907, 908 or 909 are handle or rack
mount kits. See paragraph 1-29
for details.

Option 910: Extra Manual.

1-20. OPTION 001.

1-21. The 4262A option 001 provides separate
BCD parallel data output for L, C, R/ESR and
dissipation factor or quality factor simultaneously
from the two rear panel connectors. With this op-
tion, external data processing devices such as a
digital printer can be used with the 4262A.

1-22. OPTION 004.

1-23. The 4262A Option 004 provides for
GO/NO-GO judgement by comparing L, C, R/ESR
and D/Q@ values to HIGH and LOW limits. Three
judgement outputs are provided: LED lamp dis-
play, relay contacts, or TTL level voltages (open
collectors):

HIGH . .measured value is not less than HIGH
limit.
IN ... .measured value is less than HIGH limit
and not less than LOW limit.

\ LOW ...measured value is less than LOW limit.

1-8

Model 4262A

1-24. OPTION 101.

1-25. The 4262A Option 101 provides interfac-
ing functions to both transfer L, C, R/ESR and
D/Q data to HP Interface Bus line and to receive
remote control signals from HP Interface Bus line.

1-26. OPTION 010.

1-27. The 4262A Option 010 provides test fre-
quencies of 100Hz, 1kHz, and 10kHz (100Hz is
used instead of standard 120Hz). All other electri-
cal performance is the same as that of standard in-
strument.

1-28. OTHER OPTIONS.

1-29. The following options provides mechanical
parts necessary for rack mounting and hand carry-
ing:

Option 907: Front Handle Kit.

Option 908: Rack Flange Kit.

Option 909: Rack Flange and Front Handle
Kit.

The installation procedures for these options are
detailed in section II.

1-30. The 4262A Option 910 provides an extra
copy of the operating and service manual.

1-31. ACCESSORIES SUPPLIED.

1-32. Figure 1-1 shows the HP Model 4262A
LCR Meter, power cord (HP Part No. 8120-1378),
and fuses (HP Part No. 2110-0007 and 2110-0202),

1-33. ACCESSORIES AVAILABLE.

1-34. For effective and easy measurement, three
styles of fixtures and leads for the measurement
of various components are available. These are
listed in Table 1-1. A brief description of each of
these fixtures and leads is given in Table 1-3. Refer
to Section III Figure 3-3 on page 3-8 for detailed
information on these devices.
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Table 1-3. Accessories Available.

Model Description
HP 16061A
Test Fixture (direct coupled type) for
general measurement of both axial and
vertical lead components.
HP 16062A

Test Leads (with alligator clips) useful
for low inductance, high capacitance or
low resistance (less than 10kf2) measure-
ments.

HP 16063A

Test Leads (with alligator clips) for
general component measurement and
especially useful for high impedance
measurements.

A
N

Extender Board used for 4262A

i A troubleshootng.

aie)

5060 ~4017
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Section I Model 4262A

Table 1-4
Table 1-4. Recommended Test Equipment.
e g Recommended
Instrument Critical Specifications Model *Use
Frequency Counter Frequency Range: 40Hz to 10kHz HP 5300A/ P
Sensitivity : 50mVrms min. w 5306A
Capacitance Standard Capacitance Values: 100pF, 1000pF, 10nF, | GR Type 1413 P,A
(See para. 4-3) 100nF, 1000nF and 10uF GR Type 1417
Resistance Standard Resistance Values: 1k2, 10k2, 100kS2 and GR Type 1443-Y P,A
(See para. 4-3) 10MQ
Inductance Standard Inductance Value: 100mH GR Type 1482-L P
(See Para. 4-3)
DC Voltmeter Voltage Range: 1V to 10V HP 5300A/ P, A
Sensitivity: 10mV min. w 5306A
Oscilloscope Bandwidth: 10MHz min. HP 180C/ AT
Vertical Sensitivity: 5mV/div. w 1801A/
Horizontal Sweep Rate: 1us/div. w 1821A
Signature Analyzer HP 5004 A T
Current Tracer HP 547A
Service Kit Signature Analysis Test Board HP P/N:
04262-87002
DUT Box Comprises L, C and R components whose HP 16361A P,A
values are calibrated at 120Hz and 1kHz.
DUT Box Comprises L, C and R components whose HP 16362A P,A
values are calibrated at 10kHz.

*P=Performance Test = A=Adjustments T=Troubleshooting

1-10
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Section II
Paragraphs 2-1 to 2-11

SECTION 11
INSTALLATION

2-1. INTRODUCTION.

2-2. This section provides installation instructions
for the Model 4262A LCR Meter. The section also
includes information on initial inspection and
damage claims, preparation for using the 4262A,
packaging, storage, and shipment.

2-3. INITIAL INSPECTION.

2-4. The 4262A LCR Meter, as shipped from the
factory, meets all the specifications listed in Table
1-1. On receipt, inspect the shipping container for
damage. If the shipping container or cushioning
material is damaged, notify the carrier as well as
the Hewlett-Packard office and be sure to keep the
shipping materials for carrier’s inspection until the
contents of the shipment have been checked for
completeness and the instrument has been checked
mechanically and electrically. The contents of the
shipment should be as shown in Figure 1-1. The
procedures for checking the general electrical op-
eration are given in Section III (Paragraph 3-5 Ba-
sic Operating Check) and the procedures for
checking the 4262A LCR Meter against its specifi-
cations are given in Section IV, Firstly, do the self
test. If the 4262A LCR Meter is electrically ques-
tionable, then do the Performance Tests to deter-
mine whether the 4262A has failed or not. If con-
tents are incomplete, if there is mechanical damage
or defects (scratches, dents, broken switches, etc.),
or if the performance does not meet the self test or
performance tests, notify the nearest Hewlett-
Packard office (see list at back of this manual). The
HP office will arrange for repair or replacement
without waiting for claim settlement.

2-5. PREPARATION FOR USE.
2-6. POWER REQUIREMENTS.

2-7. The 4262A requires a power source of 100,
120, 220Voilts ac +10%, or 240Volts ac +5%,-10%,
48 to 66Hz single phase. Power consumption is
approximately 55 watts.

WARNING

IF THIS INSTRUMENT IS TO BE
ENERGIZED VIA AN EXTER-
NAL AUTOTRANSFORMER FOR
VOLTAGE REDUCTION, BE
SURE THAT THE COMMON
TERMINAL IS CONNECTED TO
THE NEUTRAL POLE OF THE
POWER SUPPLY.

2-8. LINE VOLTAGE AND FUSE SELECTION.
CAUTION

BEFORE TURNING THE 4262A
LINE SWITCH TO ON, VERIFY
THAT THE INSTRUMENT IS SET
TO THE VOLTAGE OF THE
POWER SUPPLIED.

2-9. Figure 2-1 provides instructions for line volt-
age and fuse selection. The line voltage selection
card and the proper fuse are factory installed for
the voltage appropriate to instrument destination.

CAUTION

USE PROPER FUSE FOR LINE
VOLTAGE SELECTED.

CAUTION

MAKE SURE THAT ONLY FUSES
FOR THE REQUIRED RATED
CURRENT AND OF THE SPECI-
FIED TYPE ARE USED FOR RE-
PLACEMENT. THE USE OF
MENDED FUSES AND THE
SHORT-CIRCUITING OF FUSE-
HOLDERS MUST BE AVOIDED.

2-10. POWER CABLE.

2-11. To protect operating personnel, the

21
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Paragraph 2-12

Model 4262A

Operating voltage is shown in module window
and is usually set to 120V at factory.

SELECTION OF OPERATING VOLTAGE

1. Disconnect power cable and slide module
window to left.

2. Pull FUSE PULL lever and rotate to left.
This removes line fuse.

3. Select operation voltage by orienting PC
board to position desired voltage on top-
left side. Push board firmly into modute
slot.

4. Rotate FUSE PULL lever back to its normal
position and re-insert fuse in holder be
carefu] to select correct fuse value.

Operating Voltage Fuse

HP Part No. Description
100Vac or 120Vac 2110-0007 1 A 250V Slow Blow
220Vac or 240Vac 2110-0202 0.5A 250V Slow Blow

Figure 2-1. Voltage and Fuse Selection.

National Electrical Manufacturer’s Association
(NEMA) recommends that the instrument panel
and cabinet be grounded. The Model 4262A is e-
quipped with a three-conductor power cable which,
when plugged into an appropriate receptacle,
grounds the instrument. The offset pin on the
power cable is the ground wire.

2-12. To preserve the protection feature when
operating the instrument from a two contact
outlet, use a three prong to two prong adapter
(HP Part No. 1251-8196) and connect the
green grounding tab on the adapter to power
line ground.

2-2

CAUTION

THE MAINS PLUG MUST ONLY
BE INSERTED IN A SOCKET
OUTLET PROVIDED WITH A
PROTECTIVE EARTH CONTACT.
THE PROTECTIVE ACTION
MUST NOT BE NEGATED BY
THE USE OF AN EXTENSION
CORD (POWER CABLE) WITH-
OUT PROTECTIVE CONDUCTOR
(GROUNDING).
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2-13. Figure 2-2 shows the available power cords,
which may be used in various countries including
the standard power cord furnished with the in-
strument. HP Part number, applicable standards for
power plug, power cord color, electrical character-
istics and countries using each power cord are
listed in the figure. If assistance is needed for se-
lecting the correct power cable, contact nearest
Hewlett-Packard office.

2-14. Interconnections.

2-15. When an external bias is applied to the
sample capacitor through DC BIAS input con-
nectors on the 4262A rear panel, both plus and
minus sides of the external power supply should be
connected to the plus and minus sides of the
4262A EXT DC BIAS connector, respectively.

CAUTION

THE MAINS PLUG MUST BE IN-
SERTED BEFORE EXTERNAL
CONNECTIONS ARE MADE TO
MEASURING AND/OR CON-
TROL CIRCUITS.

2-16. . Operating Environment.

2-17. Temperature. The instrument may be op-
erated in temperatures from 0°C to +55°C.

2-18. Humidity. The instrument may be operated
in environments with relative humidities to 95%
to 40°C. However, the instrument should be
protected from temperature extremes which cause
condensation within the instrument.

2-19. Installation Instructions.

2-20. The HP Model 4262A can be operated on
the bench or in a rack mount. The 4262A is ready
for bench operation as shipped from the factory.
For bench operation a two-leg instrument stand is
used. For use, the instrument stands are de-

signed to be pulled towards the front of instrument.

2-21. Installation of Options 907, 908 and 909.
2-22. The 4262A can be installed in a rack and
be operated as a component of a measurement
system. Rack mounting information for the 4262A
is presented in Figure 2-3.

Section II
Paragraphs 2-13 to 2-28

2-23. STORAGE AND SHIPMENT.
2-24. Environment.

2-25. The instrument may be stored or shipped
in environments within the following limits:

Temperature . ..... -40°C to +75°C
Humidity............ to 95%
Altitude. . ............. 50,0001t

The instrument should be protected from temper-
ature extremes which cause condensation inside
the instrument. '

2-26. Packaging.

2-27. Original Packaging. Containers and mat-
erials identical to those used in factory packaging
are available through Hewlett-Packard offices. If
the instrument is being returned to Hewlett-
Packard for servicing, attach a tag indicating the
type of service required, return address, model
number, and full serial number. Also mark the
container FRAGILE to assure careful handling. In
any correspondence, refer to the instrument by
model number and full serial number.

2-28. Other Packaging. The following general in-
structions should be used for re-packing with com-
mercially available materials:

a. Wrap instrument in heavy paper or plastic. If
shipping to Hewlett-Packard office or service
center, attach tag indicating type of service
required, return address, model number, and
full serial number.

b. Use strong shipping container. A double-wall
carton made of 350 pound test material is
adequate.

c. Use enough shock absorbing material (3 to 4
inch layer) around all sides of instrument to
provide firm cushion and prevent movement
inside container. Protect control panel with
cardboard.

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to ensure
careful handling.

f. In any correspondence, refer to instrument by
model number and full serial number.

2-3
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Section II Model 4262A
Figure 2-2
OPTION 900 United Kingdom OPTION 901 Australia/New Zealand
Earth
\ / / Earth
\ - Neu}ral
s \ — Neutral
Line Line

Plug : BS1363A, 250V
Cable : HP 8120-1351

Plug : NZSS 198/AS Cl112, 250V
Cable : HP 8120-1369

OPTION 902 European Continent

Earth

Earth \

Plug : CEE-VII, 250V
Cable: HP 8120-1689

Neutral

OPTION 903 U:S./Canada
/ Earth
Neutral / \ Line

Plug: NEMA 5-15P, 125V, 15A
Cable : HP 8120-1378

OPTION 905* Any country

Line

Neutral Earth

Plug : CEE 22-VI, 250V
Cable: HP 8120-1396

OPTION 906 Switzerland
: Neutral
\ ~—————Earth

Line

Plug: SEV 1011.1959-24507 Type 12, 250V
Cable : HP 8120-2104

OPTION 912 Denmark

Neutral

Plug: DHCR 107, 220V
Cable : HP 8120-2956

* Plug option 905 is frequently used for

interconnecting system components and
peripherals.

NOTE: Each option number includes a
'family' of cords and connectors of
various  materials and plug body
configurations (straight, 90 ° etc.)

Figure 2-2. Power Cables Supplied.

2-4

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Model 4262A Section II
Figure 2-3
Option Kit Parts Included Part Numb 't Remark
Part Number e a umber Q’ty emarks
907 Handle Kit Front Handle (3 5060-9899 2
5061-0089 Trim Strip () 5060-8896 2
#8-32 x 3/8 Screw 2510-0195 6 9.525mm
908 Rack Flange Kit Rack Mount Flange @ 5020-8862 2
4 5061-0077 #8-32 x 3/8 Screw 2510-0193 6 9.525mm
909 Rack Flange & Front Handle @ 5060-9899 2
Handle Kit Rack Mount Flange (5) 5020-8874 2
5061-0083 #8-32 x 3/8 Screw 2510-0194 6 15.875mm

. Remove adhesive-backed trim strips @ from

side at right and left front of instrument.

. HANDLE INSTALLATION: Attach front

handle (3) to sides at right and left front of in-
strument with screws provided and attach
trim (4) to handle.

.RACK MOUNTING: Attach rack mount

flange (2) to sides at right and left front of in-
strument with screws provided.

.HANDLE AND RACK MOUNTING: Attach

front handle (3) and rack mount flange
together to sides at right and left front of in-
strument with screws provided.

. When rack mounting (3 and 4 above), remove

all four feet (lift bar at inner side of foot, and
slide foot toward the bar).

Figure 2-3. Rack Mount Kit
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Section 11
Paragraphs 2-29 to 2-34

2-29. OPTION INSTALLATION.

2-30. When it is desired to add one or two of the
available optional features to a standard 4262A
instrument, perform the installation as follows:

Refer to option installation illustrations
on facing page.

a. Push LINE switch to off.
b. Remove instrument top cover.
c. Follow the appropriate paragraph below.

2-31. OPTION 001 BCD DATA OUTPUT
INSTALLATION.

a. Remove the left side middle and lower blind
covers from the rear panel.

b. Install two 50-pin connector assemblies in the
openings.

c. Set BCD switch of SW1 on A23 board
assembly (RED/ORANGE GUIDE, P/N:
04262-66523 or 04262-66623) from OFF to
opposite position. This board is located third
from front on the right side.

d. Connect cable attached to A23 board (shown
below) between A23 and A35 BCD Option
board assemblies (P/N: 04262-66535). Install
A35 in RED/GREEN GUIDE option
receptacle.

e. Plug 2 each flat cable assemblies from A35
BCD Option board into connector boards of
rear panel connector assemblies.

f. Install instrument top cover.

Model 4262A

.2-32. OPTION 004 COMPARATOR

INSTALLATION.

Refer to Fig 2-4 for installation procedure.

2-33. COUPLING OPTION 004 COMPARATOR

WITH OPTION 001 BCD DATA OUTPUT
INSTALLATION. ' :

a.Set CMP (comparator) and BCD option

switches of SW1 ON A23 board assemblies
(RED/ORANGE GUIDE, P/N: 04262-66523
or 04262-66623) from OFF to opposite
position. This board is located third from
front on the right side.

.Connect cables attached to A23 board be-

tween A23 and A24 comparator option BCD
board assembly. No other cable assembly
change is necessary for this combination of
options.

. Refer to Paragraphs 2-31 and 2-32 for other

installation procedures. -

2-34. OPTION 101 HP-IB REMOTE CONTROL

AND DATA OUTPUT INSTALLATION.

. Remove right side blind covers from rear

panel.

.Install connector board assembly (P/N:

04262-66503) in the opening and mount with
washers and nuts included with assembly.

. Set the HP-IB switch of SW1 on A23 board

assembly from OFF to opposite position. The
A23 board is located on the right side third
from front.

.Connect cable assembly attached to A25

board between A23 and A25 HP-IB option
board assemblies (P/N: 04262-66525). Install
A25 in RED/GREEN GUIDE option
receptacle.

. Plug flat cable assembly from connector

board assembly P/N: 04262-66503 into A25
board assembly (installed in RED/GREEN
GUIDE receptacle).

OPTION 101 IS NOT COMPATIBLE
WITH OPTIONS 001 AND 004.

26
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Section II

Front Panel Assembly
(P/N 04262-65004)

20 o0
9 0 o

Board Assembly
(P/N: 04262-66524)

Cable Assembiy
(P/N: 8120-0360)

AN

Figure 2-4
4 N\
8120-0360
04262-66523
or 0426266623
5. Connect cable assembly as shown above. Set CMP (com-
parator) of SW1 on A23 hoard (P/N: 04 262466523.or
04262-66623) from OFF to opposite position. Reinstall J
L this board in socket with ORANGE/RED guide.
4 )
RED
YELLOW

Connector Assembly Screw
(P/N: 5060-4020) (P/N: 0520-0129)
{ R
6. Connect one end of flat cable to A24 (P/N: 04262-66524) J
L board. Install board in RED/YELLOW GUIDE.
L 1. Remove top and hottom covers } /[
7. Plug flat cable assembly from A24 comparator option
I ~ board to connector board of connector assembly on rear
L panel. J
( )
UPPER TRIM
[ —
- e ] |
K
- 2. Remove upper blind cover from rear panel, J - 8. Remove upper trim as shown ahove. J
{ ( y r —
=2\
n - a_gas D /
aoes oo oomo | [/ ]
80858 onna cao Bag
4§13
3. Install conneetor assembly., y L 9. Remove blank panel from right side of front panel. )

ORANGE  RED

4. Pull out board third from front on the right side as vicwed
from [ront panel (P/N: 04262-66523 or 04262-66623).

o

Front Panel Assembly MOTHER BOARD

for comparator

10. Install new front panel assembly and connect attached
flat cable assembly to connector on mother board.

11. Install upper trim, top and bottom covers J

Figure 2-4. Option Installation Illustrations.

2-7
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Section II

Paragraphs 2-35 and 2-36

Table 2-1. Option Components

Model 4262A

Components
Option Function
HP Part No. Q'ty Description
001 BCD Data 04262-66535 1 A35 Board Assembly
Output 5060-4020 2 Connector Board Assembly
8120-0360 1 Flat Cable Assembly
004 Comparator | 04262-66544 1 A4 Board Assembly
04262-66505 1 A5 Board Assembly
04262-66524 1 A24 Board Assembly
3100-1201 2 Thumbwheel Switch
5060-4020 1 Connector Board Assembly
8120-0360 1 Flat Cable Assembly
04262-24003 1 Standoff
010 100Hz Test 04262-66911 1 All Board Assembly
Frequency 04262-66914 1 Al4 Board Assembly
101 HP-1B 04262-66525 1 A25 Board Assembly
04262-66503 1 A3 Board Assembly
8120-0360 1 Flat Cable Assembly
0380-0644 2 Stud for A3 Board Assemlby
Note: To mount Connector Board assemblies, use rear

panel blank plate retaining screws (Part No.
0520-0129) removed for the option installation.
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Section III
Paragraphs 3-1 to 3-6

SECTION 11
OPERATION

3-1. INTRODUCTION.

3-2. This section provides the operating informa-
tion to acquaint the user with the 4262A LCR
Meter. Basic product features and characteristics,
measurement procedures for various applications,
an operational check of the fundamental electrical
functions, and operator maintenance information
is presented in this section. Operating cautions
throughout the text should be carefully observed.

3:3. PANEL FEATURES.

3-4, Front and rear panel features for the 4262A
are described in Figures 3-1 and 3-2. Description
numbers match the numbers on the photographs.
Other detailed information for panel displays and
controls are covered in the Operating Instructions
(paragraph 3-7).

35. SELF TEST (Basic Operating Check).

ANY INTERRUPTION OF THE
PROTECTIVE GROUNDING CON-
DUCTOR INSIDE OR OUTSIDE
THE INSTRUMENT OR DISCON-
NECTION OF THE PROTECTIVE
EARTH TERMINAL IS LIKELY
TOCAUSE THE INSTRUMENT TO
BE DANGEROUS. INTENTIONAL
INTERRUPTION IS PROHIBITED.

WHENEVER IT IS LIKELY THAT
THE PROTECTION OFFERED BY
FUSES HAS BEEN IMPAIRED,
THE INSTRUMENT MUST BE
MADE INOPERATIVE AND BE
SECURED AGAINST ANY UNIN-
TENDED OPERATION.

BEFORE ANY OTHER CONNEC-
TION IS MADE, THE PROTEC-
TIVE EARTH TERMINAL MUST
BE CONNECTED TO A PROTEC-
TIVE GROUNDING CONDUCTOR.

3-6. Functional operation of the Model 4262A
should be confirmed by the SELF TEST switch
before measuring samples of interest. This test can

be done under all conditions of FUNCTION and
TEST SIGNAL settings. Tests under certain com-
bined conditions of FUNCTION and TEST
SIGNAL settings are done for five ranges. A test
for a range ends with a display of PASS (normal
operation) or FAIL (abnormal operation) and then
next range test is started. Range shifting for this
test is done automatically from lower to higher.

<> o o
= e oocc

o e r‘:‘i'::_‘: PoF
o~ @

@< o

- @

< e

E o ]

All the combinations of FUNCTION and TEST
SIGNAL switch settings are listed below. Even if
the FUNCTION or TEST SIGNAL switch settings
are limited for proposed sample measurement, all
combined conditions should be tested.

UNKNOWN?=+

Pushbutton Switch Setting * | cgnnectors

(C), (120Hz), (SELF TEST)***

(C), (1kHz) ,(SELF TEST)

(C), (10 kHz), (SELF TEST)

(C), (LOW LEVEL), (10 kHz), (SELF TEST)
(C), (LOW LEVEL), (1 kHz ), (SELF TEST)
(C), (LOW LEVEL), (120Hz),(SELF TEST)
(L), 120Hy), (SELF TESD |
(L), ( Lkiz), (SELF TEST)

(L), (10 ki), (SELF TEST)

(R/ESR), (10kHz), (SELF TEST) |
(R/ESR), (1 kHz), (SELF TEST)

(RZESR), (120Hz), (SELF TEST)

Open between
HIGH side and
Low side

Short between
HIGH side
and LOW side.

*  When FUNCTION or TEST SIGNALS
switch setting is changed, the SELF TEST
switch is automatically disabled. Therefore,

whenever a new setting is made, push the
SELF TEST switch again.

For ** see page 3-5

3-1
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Model 4262A

Figure 3-1

SURETION
e e

55955

[TEETINN

LINE ON/OFF switch: Turns instrument
on and readies instrument for measurement

Circuit Mode Indicator: LED lamp, next to
equivalent measuring circuit being used,
lights., Sample connected to UNKNOWN
terminals (15) is measured in an equivalent
circuit selected by FUNCTION (3) and
CIRCUIT MODE (12) switches and is indi-
cated by appropriate LED lamp. Equivalent
circuits are shown as electronic circuit sym-
bols at the left of indicator lamps. Desired
circuit parameter of component is meas-
ured in one of the following selected circuit
modes:

Parallel capacitance

Parallel resistance

Series capacitance
Series resistance

Parallel inductance

Series inductance

Lot
Lo+

Series resistance

Trigger Lamp: Turns on during sample
measuring period. Tums off during period
when instrument is not taking measure-
ment (or hold period). There is one turn-
on-and-off cycle per measurement. This
lamp tums on and off repeatedly when
TRIGGER (9) is set to INT.

LCR Display: Inductance, capacitance or
resistance value including the decimal point
and unit is displayed in 3-% digit decimal
number from 0000 to 1999. If the sample
value exceeds 1999 in a selected range,
O-F(Over-Flow) appears in this display. This
display also shows PASS or FAIL when
SELF TEST is performed.

D/Q Indicator: In a capacitance or induct-
ance measurement, this indicator indicates
which of D (dissipation factor) or @ (quali-
ty factor) is displayed in D/Q display@.
In resistance measurement, this indicator is
also lit (however, D or Q indication has no
meaning and D/Q display (&) is left blank).

D/Q Display: Value for dissipation factor
or quality factor is displayed in capacitance
and/or inductance measurement. In resis-
tance measurement, this display is kept
blank.

RANGE Indicator: The range automati-
cally or manually selected is indicated by
LED lamp. The table printed above the
LED array shows the measurement ranges
of the Model 4262A.

TEST SIGNAL These pushbuttons enable
selection of measurement frequency—
120Hz, 1kHz or 10kHz and that of low test
voltage of the signal applied to sample to
be tested. LOW LEVEL switch is effective
only in parallel capacitance measurements,
supplying a test voltage of 50mVrms. For
units equipped with option 010, arrow on
pushbutton (120Hz) points to 100Hz.

3-2

Figure 3-1. Front Panel Features (sheet 1 of 2).
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Section II1
Figure 3-1
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TRIGGER: These pushbuttons select trig-
ger mode, INT, EXT or HOLD/MANUAL.
INT key provides internal trigger which en-
ables instrument to make repeated auto-
matic measurements. In external trigger
mode (EXT), trigger signal should be ap-
plied to either of following two con-
nectors: (1) EXT TRIGGER input con-
nector on the rear panel (2) 50 pin con-
nector of Option 001 or 004 on the rear
panel. HOLD/MANUAL trigger mode pro-
vides trigger signal for one measurement
cycle when this key is depressed.

LOSS: These pushbuttons select whether
D or Q value is displayed in the D/Q
display @ in capacitance or inductance
measurements.

D/Q RANGE: These pushbuttons select
ranging method for loss measurement.
AUTO: Optimum D/Q range is selected by
internal logic circuit.

MANUAL: D/Q range is fixed to a range.
Range change is done by depressing the
STEP key on the right.

CIRCUIT MODE: Appropriate circuit
mode for taking a measurement is select-
ed and set with these pushbuttons., A
parallel equivalent circuit is selected by
PRL key and series equivalent circuit by
SER key. When AUTO key is pushed, the
instrument automatically selects the appro-
priate parallel or series equivalent circuit.

FUNCTION: These pushbuttons select
electrical circuit parameter to be measured
as follows:

C: Capacitance together with dissipation
factor (D) or quality factor (Q).

L:Inductance with dissipation factor (D) or
quality factor (Q).

R/ESR: Resistance or Equivalent Series
Resistance.

ALCR: Difference in L, C,or R value be-
tween the value of the sample under test
and the internally stored value obtained
by a measurement just before ALCR key
is depressed.

LCR RANGE: These pushbuttons select

ranging method for LCR measurement.

AUTO: Optimum range for the sample
value is automatically selected.

MANUAL: Measurement range is fixed
(even when the sample connected to the .
UNKNOWN terminals 1is changed).
Range change is done by depressing
DOWN or UP key on the right.

SELF TEST: This pushbutton performs
automatic check for checking the basic
operation of Model 4262A. If normal oper-
ation is confirmed, ‘““PASS” is displayed in
LCR display @ If wrong performance is
detected, a display of ‘“FAIL” appears. See
paragraph 3-5 for details.

ZERO Adjustment Controls: These adjust-
ments provide proper compensation for
cancelling stray capacitance and residual
inductance which are present when a test
fixture is mounted on the UNKNOWN
terminals. Connectors are kept open for
cancelling stray capacitance and shorted
for cancelling residual inductance.

DC BIAS Selector Switch: This switch per-
mits selection of internal DC bias voltage
applied to sample (1.5Vdc, 2.2Vdc, or
6.0Vdc). When switch is set to EXT, it is
used to apply external bias voltage from
rear DC BIAS input connectors. OFF posi-
tion is selected if no bias voltage is nec-
essary.

UNKNOWN Terminals: Consist of four
terminals: High current terminal (Hcur),
High potential terminal (Hreor ), Low
potential terminal (Lror ) and Low cur-
rent terminal (Lcur). A five-terminal con-
figuration is constructed by adding the
GUARD terminal (). A three-terminal
configuration is constructed by shorting
High terminals and Low terminals together
with shorting bars. Under DC Bias opera-
tion, the high terminals have a positive
DC voltage with respect to LOW terminals.

GUARD Terminal: This is connected to
chassis ground of instrument and can be
used as Guard terminal for increasing ac-
curacy in certain measurements.

HP-IB Status Indicator and LOCAL switch.
LED lamps for SRQ, LISTEN, TALK, and
REMOTE which indicate status of interface
between the 4262A (Option 101) and
HP-IB controller. LOCAL switch enables
front panel controls instead of remote
control signals from HP-IB line.

Figure 3-1. Front Panel Features (sheet 2 of 2).
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BCD D/Q DATA OUTPUT Connector:
BCD parallel data of measured dissipation
factor (D) or quality factor (Q) are output-
ted through this 50 pin connector installed
on the 4262A Option 001.

BCD LCR DATA OUTPUT Connector:
With Option 001, BCD parallel data for in-
ductance, capacitance and resistance meas-
ured values are outputted through this 50
pin connector.

COMPARATOR OUTPUT Connector: The
4262A Option 004 provides comparator
decision outputs for LCR and D/Q through
this 50 pin connector.

HP-IB Digital Bus Connector: This 24 pin
connector conveys bus signals and remote
programming instructions to the 4262A
Option 101 and transmits data from the
4262A Option 101 to the bus.

Address Switch: This seven section switch
sets address code of 4262A Option 101 and

TALK ONLY or ADDRESSABLE mode of
operation.

EXT DC BIAS Connector: External dc
bias voltage can be applied to the sample
up to the maximum voltage of plus 40V
through this connector.

EXT TRIGGER Connector: This connector
is used for externally triggering the instru-

ment by inputting an external trigger signal.

TRIGGER SWITCH on front panel should
be set to EXT.

Figure 3-2. Rear Panel Features.
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ok

Two HIGH side terminals and two LOW
side terminals should be connected with
the shorting strap, for each configuration
of the UNKNOWN terminals. When the
UNKNOWN terminal configuration is not
appropriate, for example, shorted (C) or
open (L), display will show FAIL 1 (be-
cause they result from different causes,
FAIL 2 or FAIL 3 are rarely displayed).

e oo

‘o °
[l B e f !

1010

1

*** Setting change required is only the

underlined switch setting.

If FAIL is displayed, check the UNKNOWN ter-
minal configurations as follows:

(1)

(@)

3)

That the two HIGH side terminals (Hcur -
Hror) and the two LOW side terminals
(Lcur - Lpor) are properly shorted.

That short or open conditions properly exist
between HIGH and LOW side terminals.

That GUARD terminal is isolated (open)
from both of HIGH and LOW terminals.

Section III

If FAIL is still displayed (under the above condi-
tion), notify the nearest Hewlett-Packard office
with information detailing which combination of
settings show FAIL.

During SELF TEST, other controls are automati-
cally set as follows:

CIRCUIT MODE. ... SER when FUNCTION
is set to L or R/ESR.
PRL when FUNCTION

is set to C.
LOSS. ..ot e e D
LCRRANGE ................. MANUAL
D/QRANGE.................. MANUAL
TRIGGER. ............ccivin... INT
NOTE

TO ENSURE CORRECT RESULTS OF
SELF-TEST OPERATION IN L AND R
MEASUREMENT FUNCTIONS, CON-
NECT ALL (HIGH AND LOW SIDE) UN-
KNOWN TERMINALS TOGETHER WITH
A LOW IMPEDANCE STRAP (IF THIS
SHORT-CIRCUIT IS MADE AT THE
ENDS OF THE TEST LEADS, COR-
RECT RESULTS MAY NOT OCCUR).

3-5
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Paragraphs 3-7 to 3-9

3-7. TEST SIGNALS.

3-8. Three test signal frequencies are available:
these are 120Hz, 1kHz and 10kHz sinusoidal wave-
forms which have a frequency accuracy of 3%. The
typical voltage applied to the sample or current
flowing through the sample is specified in Table
3-1 for all test signal frequencies. A constant test
voltage is supplied to the sample when measuring
parallel parameters Lp, Cp, and Rp. The constant
current method is adopted for the measurement of
Ls, Cs, and Rs. The 50mVrms test voltage is used
only for Cp measurement.

Model 4262A

3-9. MEASUREMENT RANGE.

3-10. As given in Table 3-2, the 4262A has wide
measurement ranges. Seven or eight ranges are
available (depending upon measurement function)
and the appropriate range is automatically selected
for the value of sample connected to the 4262A
UNKNOWN terminals. For applications which re-
quire a fixed measurement range (such applications
are sometimes needed, for example, in inductance
measurements), manual range control is push-
button selectable. Four or five ranges, however, are
used in the series and parallel equivalent circuit
measurement modes. When the CIRCUIT MODE is
set to AUTO, the 4262A will automatically select
the appropriate circuit mode, range over the
measurement ranges shadowed in Table 3-2, settle
on the proper range, and measure the sample.

Table 3-1. Sample Voltage or Current.
CIRCUIT MODE
RANGE
Ls Lp Cs Cp Rs Rp
1 40mA rms 1Vrms (50mV rms)* 40mA rms —_—
2 10mA rms 1Vrms (50mV rms)* 10mA rms —_—
3 1mA rms 1Vrms (50mV rms)* ImA rms
4 100 A rms 1V rms 10 pArms | 1Vrms (50mV rms)* 100 pA rms 1V rms
5 10 A rms 1V rms 100 A rms | 1Vrms (50mV rms)* 10 4A rms 1V rms
6 1V rms 1 pA rms 1V rms
7 1V rms 10mA rms _— 1V rms
8 40mArms —_— 1V rms
*When TEST SIGNAL is set to LOW LEVEL.
Table 3-2. Measurement Ranges.
CIRCUIT TEST Range
SIGNAL
MODE | prequency 2 3 4 5 6 7 8
120 Hz 0000 mH
Lp 1 kHz 000.0mH
10 kHz 00.00mH
120 Hz 1 00.00 H
Ls 1 kHz 4 0000 mH
10kHz
120 Hz
Cp 1 kHz
10 kHz :
120 Hz 0000 nF
Cs 1 kHz 000.0 nF
10 kHz, 00.00 nF [
120 Hz 0000 Q)
Rp 1 kHz 0000 Q)
10 kHz 0000 Q) ‘
120 Hz 00.00 kQ)
Rs 1 kHz 00,00 k)
10 kHz. 00,00k
Note: 0000uH indicates a range of 0001uH to1999uH ( and similarly for F and Q).

3-6
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Model 4262A

3-11. INITIAL DISPLAY TEST.

3-12. The Model 4262A automatically performs a
front panel LED display test for a few seconds
after instrument is tuned on (after LINE button is
depressed). The display test sequence is:

1. Al front panel indicator lamps, except nu-
meric segments and multiplier indicator
lamps will illuminate. (SRQ, LISTEN, TALK
and REMOTE lamps illuminate only when
HP-IB option is installed).

2. Front panel pushbutton LED’s and indicator
lamps indicate that automatic initial settings
(see Paragraph 3-13 which follows) have been
set. Simultaneously, the LCR DISPLAY and
DQ DISPLAY readouts are tested. All nu-
meric displays show figures of 8 (H) and
multiplier indicators (p n 1 m k M) light in
turn.

3. Range indicator lamps step from right (upper
range) to left (lower range). When steps 1, 2

and 3 have been completed, the trigger lamp

begins to flash. Figures on numeric displays
change to meaningful numbers showing that
the 4262A is ready to take a measurement.

3-13. INITIAL CONTROL SETTINGS.

3-14. One of the sophisticated features of the
4262A is its automatic initial control setting func-
tion. After the instrument is turned on, the front
panel control functions are automatically set as
follows:

SELFTEST............... OFF
CIRCUITMODE. ........ AUTO
FUNCTION................. C
LCRRANGE ........... AUTO
LOSS.......cvviiiiinin, D
DQRANGE ............ AUTO
TESTSIGNAL ........... 1kHz
TRIGGER................ INT

As these initial settings provide the general capa-
citance measurement conditions applicable to a
broad range of capacitance measurements, a capa-
citance can be usually measured by merely con-
necting the sample to the UNKNOWN terminals.
Inductance- or resistance can be measured by press-
ing the L FUNCTION or R/ESR FUNCTION
buttons, as appropriate. When a different meas-
urement is to be attempted, press appropriate
pushbuttons and select desired functions.

Section III
Paragraphs 3-11 to 3-18

3-15. D/QMEASUREMENT.

3-16. The Model 4262A makes a loss measure-
ment along with capacitance or inductance meas-
urements on each measurement cycle. The meas-
ured loss factor is displayed in the form of the
dissipation (D) or quality (Q) factor of the sample.
The D or Q function is pushbutton selectable in
both L and C measurements. D and Q measure-
ment ranges are:

.001 to 1.999
0.01 to 19.9
.050 to 1.996
0.05 t019.61
00.1 to 166.7
001 to 1000

D: 2 ranges

Q: 4 ranges

The D range, appropriate to the value of the
sample is automatically selected. Alternately, a
manual D range control is pushbutton selectable.
Quality factor (Q) is calculated as a reciprocal
dissipation number from the measured D value.
Hence, the Q readout display will skip some
numbers when low dissipation samples are meas-
ured. For example, when the dissipation measured
is .010, the quality factor display is 100. When
dissipation is .009, the quality factor reading is 111
(Q readings of 101 to 110 are not obtained). On
the high D measurement range, the readout is
displayed in 3 digits.

3-17. ALCR MEASUREMENT.

3-18. When many components of similar value
are to be tested, it is sometimes more practicable
to measure the difference between the value of the
sample and a predetermined reference value. The
ALCR function permits repetitive calculation of
the difference between the reference and each in-
dividual sample and to display the result on the
LCR DISPLAY. When the ALCR FUNCTION
button is pressed, the inductance, capacitance, or
resistance value of the sample is stored in an
internal memory. The 4262A will now display the
difference between the stored value and the meas-
ured value of a sample connected to UNKNOWN.
The LCR RANGE is automatically held in
MANUAL for the duration of ALCR measurements :
(if another pushbutton is inadvertently pressed,
the ALCR measurement function will be reset and
will require reactivating).

3-7
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Model 4262A

Accessory Model

Characteristics

16061 A Test Fixture

Five terminal construction test fixture.

This fixture facilitates easy measurement of general
type components with axial or vertical leads.

To install fixture, disconnect shorting bars between
high terminals and between low terminals. Insert fix-
ture screws to firmly attach fixture to instrument.
Two kinds of inserts are included (for components
with either axial or vertical leads).

DUT range (at 1kHz)

pF nF uF

uH mH H

Q 10 100 k@ 10 100 M 10 100
C
L
R

16062A Test Leads

Test Leads for four terminal measurement
(does not contain guard conductor).

The 16062A is especially useful when measuring low
impedances. DUT values measurable with the 16062A
are diagrammed below. If the measuring sample is
more than approx. 300uF at 1kHz or less than approx.
100uH at 1kHz, it is recommended that the respective
potential leads and current leads be twisted together.

Measurable DUT ranges (at 1kHz)

pF nF uF

uH mH H

£ 10 100 k2 10 100 MQ 10 100
C
L
R

16063A Test Leads

\ \f\ «\'\:‘" .
\i.,,a\-~ - ‘,) a-:" - e
o Py

= ;//

AN
R

Coaxial test leads with guard conductor
for three terminal measurement.

The 16063A is particularly useful when measuring high
impedances. DUT values measurable with the 16063A
are diagrammed below. This test lead set is not in-
tended to be used for the accurate measurement of
small capacitances (less than approx. 100pF) due to
the residual capacitance of the leads.

Measurabte DUT ranges (at 1kHz)

pF nF uF

uH mH H

Q 10 100 k@ 10 100 MQ 10 100
C
L
R

Figure 3-3. Test Fixture and Leads.

3-8
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Model 4262A

3-19. D/Q Blanking Function
{Switch selectable function inside cabinet).

3-20. The D/Q blanking function permits deac-
tivating the D/Q measurement as desired. If op-
erator has no need of D/Q measurement data, and
alternatively desires to make higher speed LCR
measurements, the switch for this function may be
set. When the D/Q function is deactivated, meas-
urement time is shortened to approximately 220 to
250 milliseconds (at 120Hz) and to 80 to 110
milliseconds (at 1kHz and 10kHz) as compared to
standard measuring times (which includes a D/Q
measurement). The D/Q deactivating switch is
located on the A23 board assembly. To select this
function, change setting of the switch as follows:

a. Remove top cover.

b. Take out A23 board (red and orange colored
extractors).

c. The selection switch is mounted near left
edge of the A23 board.

d. Change position of the switch as illustrated
below.

e. Reinstall the A23 board in its normal position,

f. Replace top cover.

normal D/Q blanking
HPIB | fir_—1- HPIB I m—-
CMP |, M "]~ CMP |, M~
BCD |7 M« BCD |7 [«
LCR | - LCR l C_1m -~

3-21. General Component Measurement.

3-22. Figure 3-7 shows the operating procedures
for measuring an L, C or R (inductance, capaci-
tance or resistance) circuit component. Almost all
discrete circuit components (inductors, capacitors
or resistors )except for components having special
shapes or dimensions can be measured with this
setup. Special components may be measured by
using Test Leads 16062A or 16063A or by
specially designed user built fixtures instead of
16061A Test Fixture.

Section III
Paragraphs 3-19 to 3-29

3-23. Semiconductor Device Measurement.

3-24. The procedures for using the 4262A semi-
conductor device measurement capabilities are des-
cribed in Figure 3-8. For example, the junction
(interterminal) capacitance of diodes, collector
output capacitance of transistors, etc., can easily
and accurately be measured (with and without dc
bias).

3-25. External DC Bias.

3-26. A special biasing circuit using external volt-
age or current bias, as needed for capacitor or in-
ductor measurements, is illustrated in Figure 3-9.
The figure shows sample circuitry appropriate to
4262A applications. Biasing circuits must avoid
permitting dc current to flow into the 4262A as dc
current increases the measurement error and
the excess current sometimes may cause damage to
the instrument. When applying a dc voltage to
capacitors, be sure applied voltage does not exceed
maximum working voltage and that you are observ-
ing polarity of capacitor. Note that the external
bias voltage is present at Hcur and Heor terminals.

3-27. Bias Voltage Settling Time. When a meas-
urement with dc bias voltage superposed is per-
formed, it takes some time for voltage across
sample to reach a certain percentage of applied
(desired) voltage. Figure 3-9 shows time for dc
bias voltage to reach more than 99% of applied
voltage and for 4262A to display a stable value. If
the bias voltage across sample is not given suffi-
cient time to settle, the displayed value may
fluctuate or O-F may be displayed. Read measured
value after display settles.

3-28. External Triggering.

3-29. For triggering the 4262A externally, connect
an external triggering device to the rear panel EXT
TRIGGER connector (BNC type) and press EXT
TRIGGER button. The 4262A can be triggered by
a TTL level signal that changes from low (0V) to
high level (+5V). Triggering can be also done by
alternately shorting and opening the center con-
ductor of the EXT TRIGGER connector to ground
(chassis).

Note
The center conductor of the EXT

TRIGGER connector is normally at
high level (no input).

3-9
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3-30. " TERMINAL CONFIGURATION.

3-31. Connection of DUT. The 4262A Unknown
terminals consists of five binding post (type) con-
nectors: Hcur, Hreor, Lcur, Leor and GUARD.
By connecting the stationary shorting straps to
appropriate terminals, the UNKNOWN terminals
can be adopted for the desired measurement ter-
minal configuration: the two, three, four or five
terminal method.

For measurements of samples having a medium
order of impedance (1008 to 10kQ?), the convenient
two terminal methodis suited to measurement re-
quirements for good accuracy as well as for ease
in connecting the sample. When converting to two
terminals, shorting straps are attached to the
UNKNOWN Hcur and Hror terminals, and LCUR
and Lpor terminals, respectively.

High impedance samples (greater than 1k$) --
which includes low capacitance, high inductance
and high resistance -- should be measured by the
three terminal method to eliminate the effects of
stray capacitances on the measurements, For
this purpose, the guard conductor of the sample is
connected to the instrument GUARD terminal.

In the measurement of low impedance samples
(less than 1kQ), efforts should be made to elimi-
nate the effects of contact resistance, lead resist-
ance, residual inductance and other residual
parameters in the measuring apparatus. Four
terminal configuration measurements allow stable,
accurate measurement of high capacitance, low
inductance and low resistance samples at mini-
mum incremental errors in the measurement of
low impedance samples. In the four terminal
method, the shorting straps are disconnected
to separate potential leads from current leads.
Thereby, the characteristics of the sample can be
precisely determined by the instrument irrespec-
tive of the various residual parameters present in
the measuring signal current path. To ensure the
best accuracy, the potential leads should be con-
nected near to the sample,

The five terminal method, which adds the guard
conductor to the four terminal configuration, ex-
pands the applicable measurement range into the
higher impedance regions. Thus, this method
covers a broad range of measurements from low
to high impedance samples at the measuring fre-
quency of the 4262A.

When test fixtures and test leads used have a
shielding conductor and are designed to consider
residual impedance, the measurement limitations
described above for the individual terminal con-
figurations can vary to some extent depending on
the particular characteristics of the fixture and
connections. Three accessories, the 16061 A Test
Fixture, the 16062A Test Leads, and the16063A
Test Leads are available. The characteristics of
these accessories and applicable measurement
ranges are outlined in Figure 3-3. These acces-
sories make it easy to construct the desired ter-
minal configuration.

3-10

IMPORTANT !

FOR CERTAIN TERMINAL MEAS-
UREMENT CONFIGURATIONS, THE
Hcvr TERMINAL MUST BE CON-
NECTED TO Hror TERMINAL AND
THE Lcur TERMINAL CONNECTED
TO THE Lror TERMINAL., OTHER-
WISE, THE DISPLAYS WILL HAVE
NO MEANING AND THE LIFE OF
THE RELAYS USED IN THE INSTRU-
MENT WILL SOMETIMES BE SHORT-
ENED.

Note

The 4262A can not measure a sample
which has one lead connected to earth
(grounded).

3-32. OFFSET ADJUSTMENT.

3-33. Since test fixtures and test leads have
different inherent stray capacitances and residual
inductances, the measured value obtained with
respect to the same sample may possibly differ
depending on the test fixture (leads) used. These
residual factors can be read from the 4262A dis-
play by properly terminating (short or open) the
measurement terminals of the test jig. The front
panel C ZERO ADJ and L ZERO ADJ controls
permit compensation for these residual factors
and can eliminate measurement errors due to the
test jig. The capacitance or inductance readout
can be set to zero for the particular test jig used
with the instrument. In capacitance and induct-
ance measurements, an incomplete offset adjust-
ment causes two types errors:

1) Deviation from zero counts.

When a small capacity or a small inductance
is measured, the measured capacitance
(inductance) value becomes the sum of the
capacitance (inductance) of sample and the
stray capacitance (residual inductance) of
test jig. The effects of the residual factors
are:

Cm
Lm

Cx + Cst
Lx + Lres

Where, subscripts are

m: measured value.

X: value of sample.

st:  stray capacitance.
res: residual inductance,

Both Cst and Lres cause the same measure-
ment error and are independent of sample
value.
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2) Influence on high capacitance and high in-

ductance measurements.

When a high inductance (a high capacitance)
is measured, the residual factors in the test
jig also contribute a measurement error.
The affect of stray capacitance or residual

inductance on measurement parameters are:

Stray capacitance — Offsets high inductance
measurements.

Residual inductance —Offsets high capacitance
measurements.

These measurement errors increase in
proportional to the square of the test signal
frequency. The effects of the residual
factors can be expressed as follows:

Lx

Lm = 4 I xCst

(Lm—Lx,\V_,

or
Lm

w2LxCst)

In a 10kHz measurement, for the measure-
ment error to be less than 0.1%, the pro-
duct of Cx and Lres (Lx and Cst) should be
less than 0.25 x 10-12, The relationship
between the residual factors of the test jig
and measurement accuracies are graphically
shown in Figure 3-4.

The 4262A ZERO ADJ controls cover the following
capacitance and inductance offset adjustment
ranges:

C ZERO ADJ: up to 10pF

Cx :
Cm = 4~ S Cxlres L ZERO ADJ: up to 1uH
Cm -Cx An offset adjustment should always be performed
or ( Cm ~ «’CxLres) before measurements are taken.
IOH 100pF < < l —
\; \ \ Test Signal | I0KHZz
N \
\\ » N
\\\ N
L PN
N Ne
N %
Q 3 AN 0
o c 2
.8_ g \ Qso
5} 5} 2
8 8 \Q,?) A
- © AVEAN
o1 \\ \\
N
N

0.0l

Residual  Inductance

O.l

Stray Capacitance

O.l luH

] 10pF

Figure 3-4. Measurement Error due to Misadjusted ZERO ADJ Controls.
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Measurement Parameter Conversions

Parameter values for a component measured in a
parallel equivalent circuit and that measured in
series equivalent circuit are different from each
other. For example, the parallel capacitance of a
given component is not equal to the series capa-
citance of that component. Figure A shows the
relationships between parallel and series para-
meters for various values of D. Applicable dia-
grams and equations are given in the chart. For
example, a parallel capacitance (Cp) of 1000pF
with a dissipation factor of 0.5, is equivalent to
a series capacitance (Cs) value of 1250pF at
1kHz. As shown in Figure A, inductance or capa-
citance values for parallel and series equivalents
are almost identical when the dissipation factor
is less than 0.01. The letter D in Figure A re-
presents dissipation factor and is calculated by
the equations presented in Table A for each cir-
cuit mode. The dissipation factor of a com-
ponent always has the same dissipation factor at

a given frequency for both parallel equivalent
and series equivalent circuits.

Note

Dissipation factors displayed when
CIRCUIT MODRE is switched between
PRL and SER may exhibit slight dif-
ferences due to the measurement ac-
curacy of the 4262A.

The reciprocal of the dissipation factor (D) is
quality factor (Q) and D is often represented as
tan § which is the tangent of the dissipation
angle (). Figure 3-6 is a graphical presentation
of the equations in Table A. For example, a
series inductance of 10004H which has a dissipa-
tion factor of 0.5 at 1kHz has a series resistance
of 3.14 ohms.

Table A. Dissipation Factor Equations.

@

Circuit Mode Dissipation Factor Conversion to other modes
<p
S S & - . -D?
Cp mode -w;p = ZxiCrRp (= ) ) Cs = (1 + D2)Cp, Rs = 1.p2 RP
Cs Rs 1 L L 2
Cs mode A W— D = 2riCsRs (= ) Cp= 152 Cs Rp- —%21)—-425
Lp
o 2nflp 1 -—1 N I
Lp mode -LJ:::];I) D Tp (; Q) Ls 1+D2 Lp, Rs-l—?—Dz Rp
= ke Rs 1 1 2
Ls mode ST D= 54 Q) Lp= (1 + D2)Ls, Rp = “35P% rs
*f: Test signal frequency.
1oh+
t— Cs (F)
e (1) 2 / //
<;
e 7
/ 5
7
iy R
AV <8
/)
// /
A /
/// // /
pdra 4y
n+l
10 7
44 /
pd ,/ //
A A j' Cs:1+D?) Cp
Lps(1+D?)Ls
4 —1 |
4 - %
/ (P
Ls (H)
1
. on+ 1on+2

Where n stands for a free integer,

FigureA. Relationships between Parallel and Series Parameters.

Figure 3-5. Conversion Between Parallel and Series Equivalents.
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Figure 3-6. Relationship of Dissipation to Series and Parallel Resistance.
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Table 3-3
Table 3-3. Annunciation Display Meanings.
LCR DISPLAY DQ Indicated Condition Action
e s FUNCTION has been inappro- Change 4262A FUNCTION to
Lo - priately set. L, C or R suitable for the
sample being measured.
Measured L or C value exceeds
1999 counts. DQ display indicates| Set 4262A to:
that DQ measurement has been CIRCUIT MODE: AUTO
omitted. LCR RANGE: AUTO
e P Measured R value exceeds 1999 Try changing TEST SIGNAL
oo counts. to 120, 1k or 10kHz.

Measured D/Q value exceeds the
upper range limit (1999 counts).
Accuracy of LCR readings may

Set 4262A DQ RANGE to
AUTO. ‘
Try changing TEST SIGNAL

reading) not be within specifications. to 120, 1k or 10kHz,
I CIRCUIT MODE setting is not .
t-L l‘— suitable for the sample being Set 42624 to:
measured. CIRCUIT MODE: AUTO
X LCR RANGE: AUTO
Measured L, C or R value is ex-
tremely large or small compared Try changing TEST SIGNAL
with the selected range. to 120, 1k or 10kHz.
_,l o o When Measured L or C value is less| Set 4262A LCR RANGE to
‘|C o ‘ than 80 counts, DQ measurement | AUTO. Try changing TEST
(less than is omitted. SIGNAL to 120, 1k or 10kHz.

80 counts)

In ALCR measurement, the differ-
ence between the preset value and
the measured value of the sample

exceeds -999 counts.

In ALCR measurement, the cal-
culated difference exceeds -999
counts. In addition, the value of
measured sample is less than 80
counts. '

Minus (-) is displayed.

Minus display sometimes occurs
when sample having a value around
zero is measured.

Zero count display is meaning-
ful when minus (-) display
repeatedly turns on and off.

Sometimes a minus display occurs
when a capacitor (or inductor) is
measured in L (or C) FUNCTION.

Change to appropriate
FUNCTION.

Offset adjustment signal applied is
too great (causes minus display).

Readjust offset signal for
proper magnitude.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Model 4262A Section III

Figure 3-6
MEASUREMENT PROCEDURE FOR GENERAL COMPONENTS
DC POWER SUPPLY
O oo
-O
[—

1. Remove shorting bar connections between high terminals and between low terminals (all
terminals are now isolated from each other). Connect 16061A Test Fixture to 4262A
UNKNOWN terminals.

Note
User constructed test fixture may also be
connected. Guard terminal is sometimes used

in small capacitance measurements.

2. Depress LINE button to turn instrument on. An initial display test is automatically per-
formed before measurement begins.

3. Check that 4262A trigger lamp begins to flash. The 4262A control functions are auto-
matically set as follows (automatic initial settings):

DCBIAS. ... . it e e e OFF
SELFTEST..........c0i i iiirenn.. OFF
CIRCUITMODE. ..........cvinu... AUTO
FUNCTION. . ..ot i e it i ii e C
LCRRANGE ........... ...t AUTO
LOSS. . i e e e D
DQRANGE ............. ..., AUTO
TESTSIGNAL .............cvvnun... 1kHz
TRIGGER. ........ .ttt INT
Note

To check fundamental operating conditions of
the instrument, perform SELF TEST (refer to
Paragraph 3-5 for SELF TEST details). Press
SELF TEST button again to release the function.

4. Rotate C ZERO ADJ control until capacitance readout is 000 counts on LCR DISPLAY
(minus sign should not appear).

5. Connect a shorting lead to Test Fixture to short-circuit the Unknown terminals to zero
ohms (zero microhenries).

6. Press L FUNCTION button.

Figure 3-7. General Component Measurements (Sheet 1 of 3).
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Figure 3-6
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7. Rotate L ZERO ADJ control until inductance readout is 000 counts on LCR DISPLAY.

10.
11.

12.

Note

To achieve more critical zero adjustments,

when 10kHz test signal frequency is used, per-
form the capacitance and inductance zero off-
set adjustments (steps 4, 5, 6 and 7) at 10kHz.

Remove shorting lead from 16061A.

Select desired FUNCTION, either L, C or R/ESR.

Connect sample to be measured (L, C or R) to Test Fixture.

Model 4262A will automatically display value of unknown.

If internal DC bias
position should be

Note

If O-F, U-CL, minus (-) or blank display occurs,
see Table 3-3 for solution. Measured values for
semiconductor devices are sometimes unreliable
when TEST SIGNAL LOW LEVEL pushbutton
is in its normal (1V) state (button lamp is not
lit). In these instances, follow Figure 3-8 for
semiconductor device measurement.

Note

If manual triggering is required, press HOLD/
MANUAL button. Each time the button is
pressed, the instrument is triggered.

is required, set DC BIAS switch to 1.6V, 2.2V or 6V: If not, OFF
selected.

Note

DC bias application may only be used for capa-
citance measurements.

CAUTION

POSITIVE POLE OF ELECTROLYTIC CAPA-
CITOR MUST BE CONNECTED TO HIGH
TERMINALS AS PLUS BIAS VOLTAGE IS
APPLIED TO HIGH TERMINALS WITH RE-
SPECT TO LOW TERMINALS.

Note

An external bias voltage up to +40V may be
applied to EXT DC BIAS rear panel connector.
Connect DC power supply to EXT DC BIAS
connector. Set DC BIAS switch to EXT.

3-16
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Section III
Figure 3-6

CAUTION

EXTERNAL DC BIAS AT EXT BIAS CON-
NECTOR MUST NEVER EXCEED +40V.

13. Read measured value on display.

Note

It is usually recommended that the LCR RANGE
be set to MANUAL and to hold the range when
measuring multiple samples having almost the
same value. Range hold operation will somewhat
shorten measurement time.

Note

Series resistance of electrolytic capacitors, in-
ductors or transformers can be measured in series
R/ESR measurement mode. In these cases, the
number of digits is sometimes reduced. On the
other hand, resistance can, of course, be indirectly
measured with the C/L FUNCTION and cal-
culated from one of the following equations:

Rs = D/wCs (Cs-D measurement)
Rs = wLs‘ D (Ls-D measurement)

Rs=wlLp- I—P—DE (Lp-D measurement)

The above relationships are graphically shown
in Figure 3-6,

CAUTION

DO NOT CONNECT A CHARGED CAPACITOR
(EXCEEDING 40V) DIRECTLY TO THE UNKNOWN
TERMINALS AS A DUT.

CAUTION

NEVER APPLY A DC VOLTAGE DIRECTLY
BETWEEN THE UNKNOWN H AND L TERMINALS
WITHOUT PROPER PROTECTION AGAINST A
POSSIBLE HARMFUL CURRENT. DC VOLTAGE
MUST NOT BE APPLIED TO THE L TERMINAL
WITH RESPECT TO GROUND.,

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Figure 3-7. General Component Measurements (Sheet 3 of 3).
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Figure 3-7

Junction Capacitance Measurement

T0 DC BIAS Connector

DC POWER SUPPLY ”

Setup -

The figure above is a typical test setup used for measuring base-collector junction capa-
citance (Cob) of an NPN transistor. For this measurement, test leads or fixture may be
user designed. If external DC bias is not necessary, arrangement and procedures associated
with this function may be deleted from setup.

Procedure -

1. Press LINE button to turn instrument on. After the initial display test, trigger lamp
will begin to flash and the 4262A functions are automatically set as follows:

SELFTEST. .........cciiiiiiiiiannn. OFF
CIRCUITMODE. .......... ..ot AUTO
FUNCTION. . ......oiiiiiii it C
LCRRANGE .............cciiin AUTO
LOSS. ..t e e D
DQRANGE ............ ... .ot AUTO
TESTSIGNAL . ...................... 1kHz
TRIGGER. .. ... ... ... i, INT

9. Press TEST SIGNAL LOW LEVEL and PRL CIRCUIT MODE buttons. The test signal
level is now 50mV and the parallel equivalent circuit mode is selected.

Note

A semiconductor junction capacitance meas-
urement must be made with a low level test
signal. If desired, TEST SIGNAL fequency may
be set to 10kHz.

3. Adjust C ZERO ADJ control for zero counts on LCR DISPLAY.
Note

If necessary, apply DC bias voltage internally
or externally at rear panel EXT DC BIAS con-
nector. External DC bias source should be
stable with low noise. Set DC BIAS switch in

. EXT position during application of external DC
bias.

Figure 3-8. Semiconductor Device Measurement (Sheet 1 of 2).

3-18
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Section III
Figure 3-7

CAUTION

NEVER APPLY AN EXTERNAL DC BIAS
OVER +40V.

Connect Semiconductor device to test lead or to fixture. To obtain reliable meas-
urement results, observe the following:

Note

a. It is impossible to measure junction capaci-
tance when bias current flows through sample.

b. If lead length of device allows, it is recom-
mended that the device be connected directly
to UNKNOWN terminals.

Read displayed values. Loss factor of the sample will be simultaneously displayed
on DQ DISPLAY.

Note

When using manual trigger, press HOLD/MAN-
UAL button. Each time the button is pressed,
the instrument is triggered. When measuring
multiple samples whose values are about the
same, it is recommended that the LCR RANGE
be set to MANUAL and that the range be held.

Parameter Measured Connections to 4262A

Base-collector junction
capacitance (Cob)-
Emitter current = 0

High

P\
/

Low

Open

Low

~ (*Bias)

High
(+Bias)
Open

Base- collector junction
capacitance (Cre)-
Common emitter

High

) Low
- +Bi
N (+Bios ngh
! (+Bias)

o—d
Low

100K

T

GUARD O.ls
GUARD
i High High en
FET gate capacitance - Bias) 1i%.0s) Qp
/
Low Low Low
S S s hi
igh
Open “’%ius)
Low Low Open
High High High
(+ Bias) (+Bias) (+8ias)
S
S Open S Low
Diode junction capacitance Ak
. . ~
Note: Hot carrier diodes and High/” Y\ Low Low High
germanium diodes o—————d+Bias)

sometimes cannot
be measured.

Note: No bias should
. be applied.

Figure 3-8. Semiconductor Device Measurement (Sheet 2 of 2).
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Figure 3-8

Model 4262A

External DC Voltage Bias Circuits (40V< , < 200V)

1. Connect external dc bias source as shown in diagram.

DC POWER SUPPLY

CAUTION

DO NOT APPLY DC VOLTAGE EXCEEDING
200VOLTS OR 4262A CIRCUITRY WILL BE
DAMAGED.

A

N

O O

—

Note

+E voltage is applied to Cx in figure. -E voltage
can be applied to Cx in this figure. In the above
arrangement, the polarity of Cx and C1 must

be taken into consideration.

CATUION

NEVER SHORT BETWEEN Hror AND LOW
TERMINALS WHEN R1 IS SMALLER THAN
1k2. MAKE SURE THAT UNKNOWN CAPA-
CITOR IS NOT DEFECTIVE BEFORE CON-
NECTING TO INSTURMENT.

TO AVOID HARMFUL SURGE CURRENT
WHICH MAY FLOW THROUGH INTERNAL
CIRCUITRY WHEN A HIGH VOLTAGE DC
BIAS IS SUDDENLY APPLIED, IT IS RECOM-
MENDED THAT DC BIAS BE GRADUALLY
INCREASED FROM A LOWER VOLTAGE.

Note

Ripple or noise of extemnal dc bias source should
be as low as possible. The low frequency noise
of bias source should be less than 1ImVrms for

a TEST SIGNAL level of 50mV (LOW LEVEL)
and 30mVrms for 1V.

‘—-' J Cx . Unknown capacitor

v/

3-20

Figure 3-9. External DC Bias Circuit (Sheet 1 of 3).
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Section III

Figure 3-8
2. Minimum values for both C1 (dc blocking capacitor) and R1 are given in table below:
Note
Insulation resistance for Cx must be greater
than a certain minimum value. Refer to Table
3-4 for unusual operating indications.
Range
(at 120Hz) | 1000pF | 10.00nF | 100.0nF ( 1000nF | 10.00uF
Minioum | 0.014F | 0.1uF | 1uF 10uF | 10.004F
Minfmum | g00ke | 100k | 10ke 1kQ 1009
In 1kHz(10kHz) measurement, multiply both range value and value
of C1 by 1/10 (1/100). If the calculated value of C1 is less than
0.01uF, use 0.01uF capacitor.
Note
DC withstand voltage for C1 capacitor must be
greater than dc applied voltage E. Also observe
polarity of capacitor C1 with respect to applied
voltage.
3. Set 4262A controls as follows:
SELFTEST..........cviiiiiinnnn.. OFF
FUNCTION. ... i C
CIRCUITMODE. ...ttt PRL
Othercontrols.................... any setting
4. Read displayed value after allowing time for bias voltage to settle. Typical settling
times are:
120Hz: 6 to 7 seconds.
1kHz/10kHz: 2 to 3 seconds.
BIAS VOLTAGE SETTLING TIME
100
® 50
2
s /
$ i
) 20 y
S /
10 ‘/
g 130Hz
By
B
=]
: 1 H
D 2
n
|
Iy 10 100u 1000y 1Om
Capacitance Reading (F)
If C1 and R1 which are larger than those given in table on
above are connected, longer settling times are necessary.
Figure 3-9. External DC Bias Circuit (Sheet 2 of 3).
3-21
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Figure 3-8

Model 4262A

Using Current Bias (for inductors).

1. Connect dc power supply as shown below:

Note
DC power supply should be floated from ground.
If cable between low terminals of 4262A and
power supply is relatively long, it should be

shielded cable. The outer conductor is con-
nected to GUARD terminal.

TO . DC BIAS Connactor

DC AMMETER

N

DolRe

00000000

DC POWER SUPPLY

5 0B B0
g5 6b3 /l\ &N
7
ele
e ————————— { —O -
2. Set 4262A controls as follows:
DCBIAS . . ottt e e e e EXT
FUNCTION. . ..ttt ittt e iiianns L
CIRCUITMODE. ................ PRL or SER
LCRRANGE .......... ... ... ..., MANUAL
Othercontrols. .. ............out. any settings
Note
First, determine appropriate range by connect-
ing sample with no dc bias current applied.
Then hold the range.
3. Recommended inductance ranges and maximum bias currents are:
Range (at 120Hz) 1000 #H 10.00 mH | 100,0 mH | 1000 mH 10.00 H 100.0 H
CIRCUIT MODE SER PARA
Maximum Bias 40mA 36mA | 13mA | 40mA | 36mA | 13mA

*Bias current when +40V is applied to DC BIAS connector.

In 1kHz(10kHz) measurement, multiply range value by 1/10 (1/100).
CAUTION

DC BIAS OVER +40 VOLTS MUST NOT BE AP-
PLIED TO EXTERNAL DC BIAS INPUT CON-
NECTOR.

Figure 3-9. External DC Bias Circuit (Sheet 3 of 3).
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Section III
Table 3-4

Table 3-4. Unusual Operating Indications (Sheet 1of 4).

Indication:

Cause of trouble:

A, Same sample sometimes shows quite
different values between PRL and
SER CIRCUIT MODE measurements,

B. The decimal point moves and measure-
ment unit changes.

A and/or B may occur in the following cases:

Resistance of low loss inductor or
capacitor being measured in R FUNCTION.

Inductance of lossy inductor or capacitance
of lossy capacitor being measured in L or
C FUNCTION.

Indication:

What to do:

A. Do not set CIRCUIT MODE to AUTO.
Set CIRCUIT MODE to a PRL or SER
setting that shows a valid display.

B. Set LCR RANGE to MANUAL.
Manually settle the instrument
on an appropriate range.

Cause of trouble:

The displayed value fluctuates on minimum
capacitance, maximum inductance or
maximum resistance ranges in either PRL
or SER circuit modes.

Here are some of the reasons why this
happens:

A . A large size sample is being measured,

B . A high voltage power line or similar
exists near the 4262A, .

C . The 4262A and sample are connected
together with relatively long,
non-shielded cable.

UNKNOWN

GUARD LroT H rOT H CuR

0C BlAS = DC BIAS +

Q0 QO

D

Cx
-.-.”,_-..

Lcun

I A
v

Metal Case

What to do:

1. Enclose sample in metal case.
Connect case electrically to 4262A
GUARD terminal as illustrated.

2. Use shielded cable for connection
between sample and the instrument.
Connect cable shield to GUARD.

3-23
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Table 3-4

Table 3-4. Unusual Operating Indications (Sheet 2 of 4).

Indication: Cause of trouble:

When measuring a low impedance (small 1. Excessive residual impedance (inductance,
inductance, resistance or high capacitance), capacitance or resistance) of test leads
measurement error is excessive, in a two terminal measurement.

2. Mutual test lead induction between
current leads (Hcur and Lcygr) and
potential leads (Hpor and Lpor).

What to do:

O Use test leads in four-terminal con-
figuration and measure.

Twist current leads (Hcyr and Lcyg) together.
Do the same with potential leads (Hpor and
Lpor).

Additional error is presented as
w2LrCx X 100 (%) for C measurement,
where:

@ = 27'l'f

f test frequency

Lr = residual inductance
Cx = unknown capacitance

Indication: Cause of trouble:

Measurement Cause of error

Measurement error is excessive when high
impedance (high inductance, small High Inductance | Stray capacitance
capacitance) is measured. between High and Low
leads.

Small Stray capacitance
Capacitance between High and Low
leads.

What to do:

Use shielded cable for connection
between sample and 4262A UNKNOWN
terminals. Connect outer conductor
to GUARD terminal.

Adjust C ZERO ADJ control properly to
compensate for stray capacitance.

3-24
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Model 4262A Section III
Table 3-4

Table 3-4. Unusual Operating Indications (Sheet 3 of 4).

Indication: Cause of trouble:

Cause A.

Effect of Low terminal capacitance with
respect to ground.

Excessive measurement error.

Sometimes the measurement can not be

Measurement Allowable Stray performed when a relatively large capacitance
Frequency Capacitance Magnitude between Lpor terminal and ground exists.
Allowable magnitudes for stray capacitance
120Hz 100nF without additional error are given in figure at
10kHz 200pF Cause B .
P Effect of High terminal capacitance with
UNKNOWN respect to ground. The stray capacitance
will reduce test signal level applied to the
GUARD Lcur L por HpoT Hcur

oC 8RS - oC 1S + sample measured during capacitance

measurement. This decrease in signal level
will not produce an additional error even
when measurement signal level is reduced to
N

a third of its nominal level. It is neccessary,
of course, that special care be taken to use

Re AN the proper test signal level when a device is
! measured whose parameters may be affected
Sampl 105€ P y ¢
* ple :'E by the test signal level. Display fluctuations
{7 {7 may sometimes appear.
Indication: What to do:
Internal resistance of a battery can not be 1. Connect sample battery (observe polarity)
measured, . as illustrated.
2. Batteries up to 40V are measured under
no load conditions.
UNKNOWN

3. If battery voltage exceeds 4V, set
GUARD L cun LeoT HeOT Hcun DC BIAS tO EXT

DC BIAS = OC BIAS +
4. Since the internal resistance of a battery
is relatively low,use the four- terminal
measurement configuration.

Battery

-

3-25
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Table 3-4

Table 3-4. Unusual Operating Indications (Sheet 4 of 4),

Indication: Cause of trouble:
When a sample (for example, an iron core The measurement reading of sample
inductor) is measured in AUTO of CIRCUIT depends on the level of measurement
MODE, the instrument repeats range test signal applied.

selection and does not complete the meas-
urement depending upon level of test current

used.
What to do:
Set LCR RANGE to MANUAL,
Manually settle the instrument on
an appropriate range.
Indication:
When a capacitor is measured with dc bias There are limitations to the permissible
voltage applied, an abnormal display occurs. insulation resistance of a capacitor
measured with dc bias. See table below.
MODE RANGE
- Cp 100.OpF 1000pF 10.00nF 100.0nF 1000nF
z
Cs 100.0nF 1000nF 10.00uF 100.0uF 1000uF
Permissible
insulation 30MQ 3000k 300k 30k 30009
resistance (Ri)

Note
In 120Hz(10kHz) measurement, multiply range value by 10(1/10),

Ri given in above table is applicable for a dc bias of 40V. When the
bias voltage is less than 40V, Ri limit is RiVb/40 (2) where Ri is
value given in the table and Vb is applied dc bias voltage.

3-26
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340. OPTION OPERATION.

3-41. Operating instructions for Options 001,
004, and 101 are described in the following para-
graphs.

342. OPTION 001: BCD PARALLEL DATA
OUTPUT.

3-42., The 4262A Option 001 provides parallel
BCD outputs for LCR display, D/Q display and in-
formation for various control settings. These
outputs are fed to two 50 pin connectors on the
rear panel.

3-44. Output Data and Pin Assignment.

3-45. The 4262A Option 001 provides eight
kinds of output data:

(1) FUNCTION and CIRCUIT MODE.

(2) Test Signal Frequency (LOW LEVEL or
normal is excluded).

(3) Annunciator: Normal, Overflow, Uncal,
(LCR and D/Q are not annunciated).

(4) Unit: p,n,pg,m,k, M, D, Q (judgement
whether capacitance, inductance or resis-
tance depends on output of FUNCTION
switch setting information).

(5) Decimal Point.

(6) Polarity.

(7) Displayed value.

(8) Other Input/Output Signals.

Section III
Paragraphs 3-40 to 3-48

The signal pin assignments for the 50 pin con-
nector are shown in Figure 3-40. When these
signals are fed to digital printer, the print-out is
given as a 10 digit decimal number.

3-46. Alternate Output of LCR and D/Q Data.
BCD outputs for LCR and D/Q data of 4262A
Option 001 can be alternately supplied through
one 50 pin BCD LCR DATA OUTPUT connector
on rear panel. This alternate output is enabled by
changing slide switch setting on printed circuit
board P/N 04262-66535. PC board 04262-66535 is
located nearest to the rear panel in the right hand
row of PC boards. Normal setting of the four
section slide switch for parallel output and the set-
ting for alternate output are illustrated below.

Normal
Parallel output: Alternate output:
—— 130 — P 440 —— P
%
S S

3-47. Output Timing.
3-48. Timing charts for parallel (simultaneous)

output and alternate output are shown in Figure
3-41.

3-27
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Note: Figure in circle indicates column number.
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Figure 3-40
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Figure 3-40. Pin Assignments of Output Connector and Output Format.
Artisan Technology Group - Quality Instrumentation ...

NORMAL, printed number for DATA is 2000.

When annunciation is other than
** These are not displayed.

*
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Figure 3-41

Parallel output:

EXTERNAL ENCODE [(& i
(from external device) I | [ | I
l—;LAGte o | ~j-2mg !
o external device

(fo exter ) ! g !
INHIBIT |
(from external device) = ‘ | :

" Measurement Data transfer/storage o

cycle cycle

Alternate output:

EXTERNAL ENCODE

(from external device) U_
FLAG | - I.Zmﬂl"- -|12ms|-— |
(to external device) | r—“—' 1_“_| :
INHIBIT | : (4
(from external device) : | rs |
o g J
'Measurement LCR data = D/Q data o
cycle transfer/storage transfer/storage cycie

cycle

Figure 3-41. Timing Chart of BCD Data Output.
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Paragraphs 3-49 to 3-51

3-49.
3-50.

OPTION 004- COMPARATOR.

The 4262A Option 004 (shown in Figure

3-43) provides:

(a)

(b)

(c)

3-51.
(1)

(2)

(3)

HIGH and LOW limits setting for com-
parison of LCR and D/Q measured data.

LED visual decision output lamps display
of results of HIGH and LOW limit com-
parisons,

TTL outputs and relay outputs for HIGH,
IN, and LOW decision outputs.

Front Panel Features (Figure 342).

LCR LIMIT Switch: Two four-digit
switches provide HIGH and LOW limit
values with which measured LCR value is
compared. Setting range is from 0000 to
1999,

LCE Decision Output Lamp: Results of
comparison are indicated by LED lamps
as follows:

HIGH: (measured value 2 High limit)
IN: (Low limit < measured value

< High limit)
LOW: (measured value ¢ Low limit)

LCR LIMIT CHECK Switch: While this
switch is depressed, HIGH and LOW limit
values set by LCR LIMIT switches (1) are
displayed in LCR and D/Q displays. During
this period, three LCR decision output
lamps are lit. Comparator must be en-
abled display limits.

Model 4262A

COMPARATOR
Low Uiy

TEU Y

(4)

(5)

(6)

Figure 3-42. Front Panel Features

D/Q LIMIT CHECK Switch: While this
switch is depressed, HIGH and LOW limit
values set by D/Q LIMIT switches (6) are
displayed in LCR and D/Q displays. During
this period, three D/Q lamps of decision
outputs are lit.

D/Q Decision Output Lamp: Results of
comparison is indicated by LED lamps
as follows:

HIGH :(measured value > High limit)
IN: (Low limit £ measured value

£ High limit)
LOW: (measured value < Low limit)

D/Q LIMIT Switch: Two four-digit
switches provide HIGH and LOW limit
values with which measured D/Q value is

compared. Setting range is from 0000 to
1999.

3-30

Figure 3-43. Option 004: COMPARATOR.
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(7) COMPARATOR ENABLE Switch: This

switch enables the Option 004 to compare
measured data with HIGH and LOW limits
under a fixed range condition (LCR or D/Q
RANGE switch set to MANUAL). If LCR
RANGE switch or D/Q switch is set to
AUTO, depressing COMPARATOR EN-
ABLE switch changes LCR or D/Q RANGE
switch setting to MANUAL.
If AUTO key of LCR or D/Q RANGE
switch is depressed while COMPARATOR
ENABLE switch is ON, one measurement
cycle is done in AUTO ranging and the
range is fixed to that selected in this meas-
urement cycle.

352. LIMIT Setting Warning: If HIGH
LIMIT setting is lower than LOW LIMIT setting,
HIGH and LOW lamps of decision output
repeatedly turn ON and OFF to wam operator to
change LIMIT setting. '

3-53. DATA OUTPUT Connector Decision Output:

Decision outputs in TTL open collector signal and
in relay contact are supplied through COMPARA-
TOR OUTPUT connector on the rear panel. Signal
pin assignment is given in Figure 3-44.

WARNING !

DO NOT APPLY AC LINE VOLT-
AGE TO RELAY OUTPUT CON-
NECTOR PIN TO SWITCH LINE
CURRENT. For suchrelay appli-
cations, remotely control an ex-
ternal relay with relay output.

Section III
Paragraphs 3-52 and 3-53

Relay Contact Ratings

AC DC
Contact Resistance 100m$ 100m®
Maximum Permissible
Power 30VA 20w
Maximum Permissible
Voltage 110v 30V
Maximum Permissible
Current 0.3A 1A
Actuation Life > 10million | > 1 million

Decision Output Data Format

Relay output pins TTL output pins
Decisions
DQ LCR|DQ LCR|DQ LCR|DQ LCR|DQ LCR|DQ LCR
13 17 |14 18 [39 43|15 19 |16 20 |41 45
HI s| oo | B | L L
N olo|s {L |t |H
LO o|ls|o || H®|UL
S: Short Q: Open

Referenced to common (pin 38 or 42).
TTL Output sink current: 30mA max.

g 8 g
w A q
™ g 2.
a asy 51
aa
& Bg o3
- 3 aé
o]
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EXT TRIG : External Trigger
T: TTL output
R: Relay output

Figure 3-44. Comparator Data Output Pin Locations.
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SectionIIl
Paragraphs 3-60 to 3-67

3-60. OPTION 101: HP-IB.

3-61. The 4262A Option 101 provides interface
capabilities in accordance with IEEE-STD-488-
1975 recomnmendations.

3-62. Connection . to HP-IB Controller: The
4262A Option 101 can be connected to an HP-IB
Controller (HP calculator) via HP-IB digital bus
connector on the rear panel of the 4262A and the
bus connector of the Bus I/O card installed in
calculator.

3-63. HP-IB Status Indicator: The four LED
lamps of the HP-IB Status Indicator (located below
the LCR display) show which HP-IB condition the
4262A is in: '

SRQ: SRQ signal put on HP-IB lihe from
4262A. See paragraph 3-70 for details.

LISTEN: 4262A is set to listen. See paragraph

3-69 for details.

The 4262A is set to talk. See

paragraph 3-67 for details.

Remote: The 4262A is remotely controlled.
See paragraph 3-71 for details.

TALK:

3-64. LOCAL Switch: This switch disables re-
mote control and enables setting measurement
conditions by front panel controls (pushbutton
switches). REMOTE lamp of HP-IB status indicator
turns off when LOCAL switch is depressed.
(When Local Lock Out does not function),

3-65. HP-IB INTERFACE CAPABILITIES: The
4262A Opt 101 has the following eight bus inter-
face functions:

SH1: Source Handshake Capability.

AH1: Acceptor Handshake Capability.

T5: Talker (the 4262A sends measurement
data to the bus).

L4: Listener (the 4262A receives remote
control signals from the bus).

SR1: Service Request Capability.

RL1: Remote/Local Capability.

DC1: Device Clear Capability.

DT1: Device Trigger Capability.

3-66. Source and Acceptor Handshake:
SH1, AH1. .

Three Bus handshake lines (DAV, NRFD and
NDAC) perform Source and/or Acceptor hand-
shake functions.

(1) DAV (DAta Valid). DIO (Data Input Out-
"put) line is available.

(2) NRFD (Not Ready For Data). Listener
preparation for receiving data from Talker
is not yet completed.
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(3) NDAC (Not Data Accepted). Listener has
not yet received data from Talker.

3-67. Talker Capability: T5.

When set to Talker by MTA (My Talk Address)
signal from controller, the 4262A sends measure-
ment data to the Bus in one of three types of out-
put formats:

Type A: Ordinary output format. Address
switch on the rear panel set to FMT A.

S FC F -NN.NNE-NN, SF N.NNN CRLF

(sxue) (7 (8)

1 @ 3 (4

Type B: Output format used for Model 5150A
HP-1B Digital Recorder. Address switch on
the rear panel set to FMT B,

S FC F -NN.NNE-NN CRLF S F N.NNN CRLF

(1) 2 (3 (4) 8 ©e (@ (@

Type C: Output format used in resistance meas-
urement or LCR ONLY measurement when
no D/Q data is to be outputted. Selection
of this format is automatically done in
accordance with FUNCTION switch setting.

§ FC F -NN.NNE-NN CRLF
1) @ G ) (8)

- The numbered elements of output-data are des-
cribed below:

(1) Status:
N....ooiiii.., Normal
O.. . ... Overflow
U..oiiieiee .. Uncal
X, LCRNA or DNA

(NA: Not Available)

(2) Function and Circuit Mode:

FUNCTION MEASURE- CIRCUIT
MENT MODE
Cp C PRL
Cs C SER
LP L PRL
LS L SER
RP R PRL
RS R/ESR SER
(3) Frequency

Ao, 120Hz (100Hz)

B......... 1kHz

C........ 10kHz
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(4) LCR Data
(56) Data Delimiter
(6) Loss

D..... Dissipation Factor measurement
Q........ Quality Factor measurement

(7) DQ Data
(8) Data Terminator
3-68. Functions Related to Talker Capability.
EOI (End Or Identify): When multiple byte data
of Source Handshake has been sent, the
4262A provides EOI to the bus.
Talk Only Mode: When ADDRESS switch is set
to TALK ONLY “1” position, the 4262A
is set to Talker regardless of address code.

TALK

X—  onNLY — [ FMTB

pooonon |,

ADDRESSABLE — lAs--' Al

L———L ADDRESS
FMTA

Talk Address Disabled by Listen Address:

MTA (My Talk Address) is automatically
disabled when MLA (My Listen Address) is
set. MTA (My Talk Address) is otherwise
disabled by IFC (Interface Clear) signal,
OTA (Other Talk Address) signal or UTA
(Untalk Address) signal.

3-69. Listener Capability: L4.

To receive Remote Program signal or Addressed

Command signal, the 4262A is set to Listener by

an MLA (My Listen Address) signal from the bus.

(1) Remote Program signal: Remote program
codes for the 4262A are listed in Table
3-60.

(2) Addressed Command signal: When the
4262A receives command signals GET,
GTL, or SDC, it is set to Listener and con-
trolled by command signals. These
command signals are valid regardless of the
status (remote or local).

GET (Group Execute Trigger): When the
4262A receives this command, it is trig-
gered regardless of front panel TRIG-
GER switch setting.

GTL (Go to Local). The 4262A is set to
LOCAL by this command to enable
front panel control.

Section III
Paragraphs 3-68 to 3-70

SDC (Selected Device Clear): When this
command is accepted, front panel con-
trols are set to initial conditions (the
same conditions that are automatically
set after turn-on of power switch).

Listen status is automatically disabled when MTA
(My Talk Address) is received. Listen status is
otherwise disabled by IFC (Interface Clear) signal
or ULA (Unlisten Address) signal.

3-70. Service Request Capability: SR1.

The 4262A sends an SRQ (Service Request) signal
whenever it is set in one of the six possible RQS
(Request Status) states. It does this by responding
to a serial poll of the controller by setting an STB
(Staus Byte) signal on the bus. The 7th bit of this
8 bit signal establishes whether or not a service
request exists. The remainder of the 8-bit signal

identifies the character of the SRQ.
b2  bi
I? DRDY

b8 b7 b6 b5 ba b3
NOT USED

SYN ERR
PASS

FAIL |
FAIL 2

FAIL 3

SRQ YES/NO

SRQ (Service Request) is disabled when RQS
(Request Status) or STB (Status Byte) is set to
00000000 or when STB (Status Byte) signal
transfer is completed.

Request Statuses (RQS) of the 4262A:

(1) DRDY (Data ReaDY): When the 4262A-
completes a measurement cycle, this status
bit is set. This status is set without serial
polling if NOT DATA READY is set.

(2) SYN ERR (SYNtax ERRor): When the
4262A receives an erroneous Remote Pro-
gram Code which is not listed in Table
3-60, this status bit is set.

(3) PASS (Self Test Pass): When PASS is dis-
played in Self Test done by remote control,
this status bit is set.

(4) FAIL 1 (Self Test Fail 1): When FAIL1 is
displayed in Self Test done by remote con-
trol, this status bit is set.

(5) FAIL 2 (Self Test Fail 2): When FAIL 2 is
displayed in Self Test done by remote con-
trol, this status bit is set.

(6) FAIL 3 (Self Test Fail 3): When FAIL 3 is
displayed in Self Test done by remote con-
trol, this status bit is set.
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Table 3-60. Remote Program Codes.

CONTROL Program Code

Function L Fi
C F2
R/ESR F3
Circuit Mode AUTO Ci1
PRL Ccz2
SER Cc3
Loss D L1
Q L2
Frequency 120 Hz H1
1 kHz H2
10 kHz H3
Trigger INT T1
EXT T2
HOLD/MANUAL T3
Self Test OFF 50
ON S1
ALCR OFF Mo
ON M1
Cp Low Level OFF PO
ON P1
*Data Ready OFF DO
RQS Mode ON D1

) (L) (R)
LCR Range 100p 100 o 1000m R1
at 1 kHz 1000 1000 10 R 2
10n 10m 100 R 3
100 100 1000 R 4
1000 1000 10 k RS
10 10 100 k R6
100 100 1000 k R7
1000 - 10M R 8
— AUTO — RO

DQ Range (D) (Q)

— 1000 N1
— 100.0 N2
10.00 10.00 N3
1,000 1.000 N4
— AUTO — N5

* Data Ready RQS Mode is automatically disabled when Remote Status
is changed to Local Status.

Artisan Technology Group - Quality Instrumentation ...
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Table 3-61. Remote Message Coding.

D D
| |
CLASS 0 0
8 76 543 21
DCL device clear ucC X001010 0
GET group execute trigger AC X 0001000
GTL go to local AC X 00000 01
LLO local lock out ucC X 00 10 001
MLA my listen address AD X0 1LLLLL
5 4 3 2 1
MTA my talk address AD X1 0TTTTT
5 4 3 2 1
OTA other talk address AD ( OTA=TAGNAMTA)
SDC selected device clear AC X0 00O0T1O0TO0
SPD serial poll disable uc X00 110 01
SPE serial poll enable uc X00 11000
STB status byte ST S XS SSSS S
UNL unlisten AD X0 1111 11
UNT untalk AD X101 1111
CLASS UC ! Universal Command
AC ! Addressed Command
AD . Address
ST ! Status Byte

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Paragraphs 3-71 to 3-75

3-71. Remote/Local Capability: RL1.

The 4262A goes to Remote Status only when it
accepts Listen address with REN (Remote Enable)
line in the Bus lines set to “1”. Remote status is
not obtained if REN line is set to ““1”’ after Listen
address is received. Remote status is returned to
Local status when one of following conditions is
present:

(1) REN line is set to “0”.
(2) LOCAL switch on front panel is depressed.
(3) GTL (Go To Local) command is received.

Local Lock Out: LLO

Local Lock Out inhibits the function of LOCAL
switch. This LLO command is a universal
command and is valid when REN line is set to
“1”, LLO command is disabled when REN line
is set to “0”

3-72. Device Clear Capability: DC1.

The 4262A is set to initial conditions (the same
conditions that are automatically set after turn-on
of power switch), when it accepts DCL (Device
CLear) command—universal command—or SDC
(Selected Device Clear)—addressed command.

3-73. Device Trigger Capability: DT1.

The 4262A is triggered regardless of TRIGGER
switch setting when it accepts GET command-—ad-
dress command.

3-74. ADDRESS Switch: ADDRESS switch on
the rear panel sets Listen/Talk address. Five section
or five bit switch provides 30 settings from 00000
to 11110.

A5 A4 A3 A2 Al

0 0 0 0 0 oo 0
l l
1 11 1 0 ceeeee 30

3-75. Remote Message Coding: Interface 'Bus
Command signals for the 4262A are listed in Table
3-61.
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Section IV
Paragraphs 4-1 to 4-8

SECTION 1V
PERFORMANCE TESTS

4-1. INTRODUCTION.

4-2. This section provides the check procedures
to verify the 4262A specifications listed in
Table 1-1. All tests can be performed without ac-
cess to the interior of the instrument. A simpler
operational test is presented in Section IIl under
Self Test (paragraph 3-5). The performance
test procedures in this section can also be used to
do an incoming inspection of the instrument and
to verify whether the instrument meets its speci-
fied performance after troubleshooting or making
adjustments. If specifications are found to be out
of limits, check that controls are properly set, and
then proceed to adjustments or troubleshooting.

Note

Allow a 15-minute warm-up and
stabilization period before conduct-
ing any performance test.

4-3. EQUIPMENT REQUIRED.

4-4. Equipment required for the performance tests
is listed in Table 1-4 Recommended Test Equip-
ment in Section I. Any equipment whose
characteristics equal the critical specifications given
in the table may be substituted for the recom-
mended model(s).

Accuracy checks in this section use standard
LCR components as the samples to be connected
to the 4262A. Accessories 16361A and 16362A
can be utilized for this purpose. These accessory
models are DUT (device under test) boxes from
which the desired component can be selected and
connected to the 4262A through cables by use of a

rotary switch. If models 16361A/16362A are
unavailable, use the discrete components rec-
ommended in Table 4-1.

Note

All components used as standards
should be calibrated by an instru-
ment whose specifications are
traceable to NBS, PTB, LNE, NRC,
JEMIC, or equivalent standards
group; or all components should be
calibrated directly by an authorized
calibration organization such as
NBS. The calibration cycle should
be determined by the stability spec-
ification for each component.

45. TEST RECORD.

4-6. Results of the performance tests may be tabu-
lated on the Test Record at the end of these proce-
dures. The Test Record lists all the tested specifica-
tions and their acceptable limits. Test results re-
corded at incoming inspection can be used for
comparison in periodic maintenance and trouble-
shooting and after repairs or adjustments.

4-7. CALIBRATION CYCLE.

4-8. This instrument requires periodic verification
of performance. Depending on the use and envir-
onmental conditions, the instrument should be
checked with the following performance tests at
least once every year. To maximize the “up time”
of the instrument, the recommended preventive
maintenance frequency for the 4262A is twice a
year.

4-1
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Preliminary Operations

——PRELIMINARY OPERATIONS

Before beginning performance test, adjustment, or calibration of 4262A,
check fundamental operating.conditions of the instrument and perform
display ZERO adjustments in accord with the following procedures:

1) Confirm that power line power voltage in use is appropriate for the instrument operating
power voltage.

2) Depress LINE pushbutton and confinh that all the front panel displays and indicators
momentarily illuminate. The 4262A functions are automatically set to capacitance
measurement mode.

3) ZERO offset adjustment should be made whenever a test fixture or DUT box is connected
to 4262A UNKNOWN terminals. Adjust C ZERO ADJ and L ZERO ADJ controls so as
to fully compensate for stray capacitance and residual inductance of equipment con-
nected to UNKNOWN terminals. Adjustment procedures to adjust for individual test
“equipment used are provided in steps 3-a and 3-b which follow.

3-a) 16361A/16362A or user built DUT box.

1. Disconnect shorting bars from 4262A UNKNOWN terminals. Connect
test leads between 4262A UNKNOWN terminals and DUT box.

2. Set 4262A FUNCTION to C. Set TEST SIGNAL frequency as appropriate
to DUT box being used.

3. Set range control of DUT box to open-circuit position (2pF range on
16361A or 1pF range on 16362A). The 4262A is automatically set to
its lowest capacitance measurement mode range.

4. Adjust C ZERO ADJ control so that capacitance readout on 4262A LCR
display is identical to calibrated value of DUT box range.

~ 5. Set 4262A FUNCTION to L.

6. Set range control of DUT box to short-circuit position (20m§ range on
16361 A or on 163624A). ‘

7. Adjust L ZERO ADJ control for 000 counts on LCR display.

Note

To permit easy adjustment of ZERO ADJ
controls for an individual DUT box, each
DUT box should be equipped with short and
open circuit ranges which provide OuH and
OpF (practical values), respectively. '

4-2
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——PRELIMINARY OPERATIONS

Section IV
Preliminary Operations

DUT BOX

1.

3-b) 16061A or other test fixtures.

Disconnect shorting bars from 4262A UNKNOWN. terminals and attach test
fixture to UNKNOWN.

No DUT should be connected to the test fixture.

The 4262A is automatically set to lowest capacitance range in measurement
mode. Set 4262A TEST SIGNAL frequency to 10kHz.

Adjust C ZERO ADJ control for 000 counts on LCR display.
Set 4262A FUNCTION to L.

Connect a shorting lead to test fixture to short-circuit the measurement
terminals.

Adjust L ZERO ADJ control for 000 counts on LCR display.
Note
When positions or mutual distance between
Test Fixture contacts are changed, or contacts

are changed to a different type, again perform
ZERO adjustments.

4-3
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Calibration of DUT’s

—— CALIBRATION OF DUT'S

Either user built DUT’s or substitution standards with accuracies which satisfy the
requirements may be used for performance testing and calibration of the 4262A.
The DUT’s recommended for making the tests and adjustments can be accuracy
certified in accord with the calibration procedure detailed below. This calibration
procedure applies to all alternate DUT’s which do not carry public or testing
laboratory certification.

[CAPACITANCE CALIBRATION]

Measure the DUT or substitution standard capacity with a precision capacitance
bridge that meets the calibration accuracy and frequency requirements. For testing
or calibrating dissipation factor of DUT, use equipment with required dissipation
measuring capability and verify the exact calibration frequency to permit compen-
sating D value for the difference in measuring frequency between individual Model
4262A°s and the calibration equipment. If the frequency error is less than 3%,
compensation is not required for dissipation factors of 0.01 and below.

[RESISTANCE CALIBRATION]

Use a metal film resistor of appropriate value for each DUT to maintain a constant
resistance over a wide range of frequencies. Measure the resistance with a high

accuracy DMM. When measuring 1kQ and below, use a 4 terminal measurement
configuration.

[DISSIPATION FACTOR CALIBRATION]

DUT’s used as D standards can be built with precisely measured components. The
dissipation factor of the DUT is determined by an exact calculation from the
calibrated values of each components in accord with the following equations:

Circuit Mode Derivation of D
Cp
Tk D = 1/wCpRp
Rp
Cs Rs -
- D = wCsRs
Note

For easier calibration of dissipation, use
accurately calibrated resistors rather than
capacitors.

4-4
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—— CALIBRATION OF DUT’S

Section IV
Calibration of DUT’s

To minimize the calculation error, the inherent dissipation of the capacitor should
be 0.001 or below. When using polystyrene or silvered mica type capacitors
(dissipation factor is generally very low), the residual factors will not affect the
derivation of accurate dissipation factors. If dissipation of capacitor alone is greater
than 0.001, the effective value of the DUT is calculated in accord with the following
equation:

Ds =Dc + Dr (Drd{ Dc, Dr € 0.01)

where, Ds is actual dissipation factor of DUT.
Dc is calculated D value (excludes inherent dissipation).
Dr is inherent dissipation of capacitor.

Compensate the dissipation factor for the measuring frequencies of individual
4262A being tested or calibrated. Convert the D value of the calibration frequency
to that of the actual 4262A measuring frequency in accord with the following
equations:

R Dm: D value at 4262A
-m- X = ¢ measuring frequency.
fm Ds: D value at calibration

frequency.
Dm =X-Ds fm: 4262A measuring
_ fm frequency
—Hw TR fc: Calibration frequency.
Note

To accurately measure frequencies fm and fc,
use a reciprocal counter or calculate reciprocal
number of period.

[CALIBRATION EQUIPMENT]

The recommended model and required performance of calibration equipment is
listed below:

Instrument Required Performance Recommended Model

Capacitance Accuracy: 0.1%
Capacitance Bridge | Dissipation Factor Accuracy: GR 1620-A
0.1% (Resolution 0.0001)

. . HP 3490A
DMM Resistance Accuracy: 0.02% HP 3455A
Reciprocal counter HP 5300A/5307A
Freq. Counter | Resolution: 0.01Hz HP 5323A

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Section IV Model 4262A
Table 4-1

Table 4-1. Recommended Components for Accuracy Checks.

Component *1 HP Part Number Alternate Source C alibrlz}tﬁgzirAegcura cy
Capacitor 100pF 0160-0336 )
1000pF 0160-3766
10nF 0160-0408 HP Model 44408
100nF 0160-1571 GR Type 1413 [ 0.05%
1000nF 0160-3645
10uF 0160-3563 SOSHIN TM-520C ]
1000uF _— GR Type 1417 0.2%
10mF : 0.25%
Resistor: 1kQ 0698-3491
10k 0698-6360
100k 0698-4158 GR Type 1433-Y 0.05%
10MQ 0698-8194
Inductor: 100mH e GR Type 1482-L 0.05%
Dissipation Factor: *k9
1000nF in parallel with 8878 0160-3645
(D=21.50 at 120Hz) 0698-4464
100nF in parallel with 887 0160-1571 Capacitors . . .0.1%
(DA>1.79 at 1kHz) 0698-4464 (D=1/wCR) Resistors - - . 0.02%
10nF in parallel with 8875 0160-3171 '
(D=1.79 at 10kHz) 0698-4464

*1 The components listed above or used as standards should be calibrated before they are utilized.

**2 For easier calibration of dissipation to the required accuracy (0.1%), use accurately calibrated
resistors rather than capacitors (use a high accuracy DMM to measure resistors).

Proper method and procedure for calibrating the DUT’s is given in “Calibration of DUT’s”
(Page 4-4). :
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Paragraph 4-9

PERFORMANCE TESTS

4-9. MEASUREMENT FREQUENCY TEST.
DESCRIPTION:

This test verifies the accuracy of the measurement frequencies that are applied to an
unknown sample connected to the 4262A.

SPECIFICATIONS:
Measurement Frequencies: 120Hz £+ 3%
1kHz + 3%
10kHz + 3%
Frequency Counter
E \
\DDDD 0000 66 @/
N—

e

Figure 4-1. Measurement Frequency Test Setup.
EQUIPMENT:
Frequency Counter............... HP 5300A/w 5306A
PROCEDURE:

1. Connect frequency counter to the 4262A UNKNOWN terminals as shown in
© Figure 4-1.

2. Set range of frequency counter as appropriate for measuring 4262A test frequen-
cies of 120Hz, 1kHz and 10kHz.

3. Read display output of frequency counter when 4262A TEST SIGNAL is set to
120Hz, 1kHz or 10kHz. :

4. Frequency readouts must be within the following limits (record measured fre-
quency in table below as the data is used in paragraph 4-12):

TEST SIGNAL Test Limits Counter Readout
120Hz 116.4 - 123.6Hz
1kHz 970 - 1030 Hz
10kHz 9700 -10300 Hz
Note

Test limits in table above do not take into ac-
count reading error caused by measurement
" error in test equipment.
Note

If this test fails, refer to Service Sheet 11 in
Section VIII for troubleshooting.
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Paragraph 4-10

PERFORMANCE TESTS

4-10. CAPACITANCE ACCURACY TEST.
DESCRIPTION:

This test checks capacitance measurement accuracy for zero and full scale displays at
three test frequencies and at two signal levels. The test is made by connecting a
stable capacitor more accurate than the 4262A to the instrument and reading the
display to verify that the 4262A meets its measurement accuracy specifications.
Check all ranges in Cp mode and one range in Cs mode at each frequency (120Hz,
1kHz and 10kHz) to guarantee C measurement accuracy since all variable elements
(range resistors and detecting phases) needed for C measurement are thus checked.
In this test, almost all ranges, from the lowest through the highest ranges, are being
verified.

Note
If the following tests satisfy the accuracy
specifications, all the accuracy specifications
listed in Table 1-1 are guaranteed.

Capacitance Accuracy Test Ranges

TEST SIGNAL CIRCUIT RANGE
Freq. Level MODE ' }10,00pF|100.0pF}L000pF |10.00nF{100.0n51000nF|10.004F
ILOW LEVEL{ PRL
120Hz PRL
nomal
SER
LOWLEVEL] PRL
1kHz PRL
normal SER
ILOW LEVEL] PRL
10kHz PRL
notmal
SER
TEST SIGNAL level:
LOWLEVEL.................. 50mV
normal ......................... 1v

Tests for dissipation factor accuracy with
above capacitance standards should be done
at the same time as capacitance tests

Check all parallel (PRL) mode ranges. It is
sufficient to check any one range in series
(SER) mode.

S @@n0 sed

I OUT BOX

48 Figure 4-2. Capacitance Accuracy Test Setup.
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Section IV

PERFORMANCE TESTS

SPECIFICATIONS:

C-D/Q MEASUREMENT ACCURACIES.

Range

120Hz

1kHz 1kHz

1000pF|10.00nF|100.0nF| 1000nF|10.00uF|100.0uF
100.0pFH 1000pF|10.00nF(100.0nF} 1000nF|10.00uF [100.0uF| 1000uF
10.00pK100.0pF| 1000pF|{10.00nF{100.0nF| 1000nF(10.00uF|100.0uF

10001F|10.00mH

C Accuracy =

L 0.2% + 1 count

| (Test signal level: 1V)

10kHz
[ [

0.3% + 2 counts

_] (Test signal level: 50mV)

(At 120Hz, 1kHz) |

0.3% + 2 counts I

-I m—
(At 10kHz) |

0.3% + 2counts  [[1% +2][5% + 2]

|L Same as 4w~ Mode l

D (1/Q)

Accuracy 11

AUTO S Mod
I ame as  -Tat ode

| 0.2% + (2 + 200/Cx) counts

At 120Hz, 1kHz

0.5% + (2 + 200/x) counts

(Test signal level: 1V)
| At 10kHz

[
R

0.3% + (2 + 1000/Cx) counts|

At 120Hz, 1kHz

(Test signal level: 50mV)

[ 1.0% + (2 +1000/Cx) counts |

At 10kHz

(At 120Hz, 1kHz) |

0.3% + (2 + Cx/500) counts s -2

-1 WA~

(At 10kHz) |

o

0.5% + (2 + 200/Lx) counts ”i 5oy F"’"s'ﬁq

AUTO

L Same as '5:‘3} Mode

J| Same as Mode J

A

*1 (% of reading + counts). Cx is capacitance readout in counts. This accuracy only -

applies for D values to 1.999.
*2 (5% +2 counts) at 1kHz.

Accuracy applies over a temperature range of 23°C +5°C (at 0°C to 55°C, error doubles).

EQUIPMENT:

DUTBox................ HP 16361A/16362A

Test Leads. .. ............ HP P/N

Note

16361-61605

User built test fixture or DUT box may be
used instead of those HP provides. If user
supplied, the residual impedance and stray
capacitance of the fixture and box must be
taken into account.

PROCEDURE:

1. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN termi-
nals and HP 16361A DUT Box (see Figure 4-2). When TEST SIGNAL frequency

is 10kHz, use HP 16362A in place of HP 16361A.

2. Set 4262A controls as follows:

DCBIAS. ...... ... . i OFF
FUNCTION. ......... ..ot C
LCRRANGE ....................... AUTO
LOSS. ... D
D/QRANGE............ ... ... ..... AUTO
TRIGGER................ ... o un. INT

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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PERFORMANCE TESTS

4-10

3. Confirm that the table on page 4-11 is satisfied when the measurements are made
by changing TEST SIGNAL, CIRCUIT MODE and DUT as given in the table.
Record capacitance and dissipation factor readings in blank spaces provided in
table.

Note
Error caused by stability of standard com-
ponent is not taken into account for test

limits in the table.

Test limits in parentheses are those for
dissipation factor measurement value.

If tests fail, proceed to Section V ADJUSTMENTS or Section VIII SERVICE.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

I



Model 4262A

PERFORMANCE TESTS

Section IV

*1 HP 16362A Only
**2 C. V. = Calibrated Value of Standard Component.

TEST SIGNAL [CIRCUIT 16361A/16362A RANGE
MODE *]
Freq. level 10pF 100pF | 1000pF { 10nF 100nF | 1000nF 10uF 1000uF 10mF
C. V. C. V. IC. V. C. V. IC. V. C. V.
+4 countg+8 counts|+5 counts|tb counts |£5 counts Lt5 counts
( ) ( )|(£3 counts}(£3 counts)|(£3 counts (£3 counts
LOW
LEVEL | PRL
C. V. C. V. C. V. C. V. C. V. IC. V.
+2 counts+3 counts|+3 counts{+3 counts [£3 countst3 counts
(24 counts)|(£3 counts)](+3 counts)|(£3 counts){(£3 counts)](£3 counts)
120Hz PRL
normal
C. V. C. V. C. V. C. V. C. V.
[+3 counts {+5 counts 5 counts 7 counts {12 counts|
(£3 counts)|(+4 counts)|(+4 counts)j(£4 counts}(+7 counts
SER
C. V. C. V. C. V. C. V. C. V.
k8 counts 5 countsftb counts [£5 counts |5 counts
LOW PRL ( ) |(£3 counts)|(+3 counts)](£3 counts)](+3 counts)
LEVEL
C. V. C. V. C. V. C. V. C. V.
+3 countg+3 counts[+3 counts 3 counts [+3 counts
1kHz PRL (+3 counts)f(+3 counts)}(x3 counts)|(£3 counts)|(£3 counts)
normal
C. V. C. V. C. V. C. V. C. V.
+3 counts 5 counts 5 countsp:5 counts F52 counts
43 counts)| (24 counts)|(£4 counts)|(x4 counts)] (7 counts)
SER
C. V. C. V. C. V. . V. C. V.
8 countst5 countspt5 counts [£5 counts |+5 counts
LOW PRL ( ) |(+4 counts)}(£3 counts)](+3 counts)}(£3 counts)
LEVEL
C. V. C. V. C. V. C. V. C. V.
H3 counts i3 counts|+3 counts{t3 counts [£3 counts
10kHz PRL (%8 counts)|(£3 counts)|(+3 counts)](£3 counts) (%3 counts)
normal
C. V. C. V. C. V. C. V. C. V.
i3 counts 5 counts }+5 counts[+5 counts |12 counts
SER +3 counts){(+4 counts)|(x4 counts)}(x4 counts)](+7 counts)
TEST SIGNAL level: LOWLEVEL...... 50mV
normal ........... 1v

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Section IV Model 4262A
Paragraph 4-11

PERFORMANCE TESTS

4-11. RESISTANCE/**ESR ACCURACY TEST.
DESCRIPTION:

This test verifies that resistance measurement accuracies for 4262A tested meets the
specifications listed below. Although R measurement accuracies are actually guaran-
teed when C measurement accuracies meet the specifications, almost all ranges in Rp
mode are checked in this test.

Note

Resistance accuracy has only to be proved for
one resistor of about full scale value on any
one range to verify specifications for 120Hz,
1kHz and 10kHz.

SPECIFICATION:
RESISTANCE/ESR ACCURACY SPECIFICATIONS
Ranges ’ 120Hz
1kHz 11000m< [ 10.00€2 1100.0Q | 100022 [10.00k$2{100.0k$2|1000kQ[10.00MQ
10kHz
LY 0.3% + 2 counts 2 T
Accuracy =1 __,';MI 0.2% + 2 counts
AUTO ||  Same as 4w Mode ][ Same as 4 Mode ]

*1 £(% of reading + counts).
*2 (5% +2 counts) on 10.00M< range at 10kHz.

** Measurement range for ESR (equivalent series resistance) is from 1mg to 19.99k$

(typical), which varies with series capacitance or inductance value.. . . .. refer to
“REFERENCE DATA” on page 1-6.

Accuracy applies over a temperature range of 23°C +5°C. (at 0°C to 55°C, error doubles).

| DUT BOX

\Il

~ -
,@\

N

Figure 4-3. Resistance Accuracy Test Setup

EQUIPMENT:
DUTBOX.......oovviiinnnnnn. HP 16361A
Test Leads............... HP P/N 16361-61605
Note

User built fixture/leads or DUT box can be

used. If user supplied, the residual resistance
must be considered.

4-12
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PERFORMANCE TESTS

Section IV

. PROCEDURE:

1. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN termi-

nals and HP 16361A DUT Box (see Figure 4-3).

2. Set 4262A controls as follows:

DCBIAS............ . i, OFF
CIRCUITMODE....................... PRL
FUNCTION..........coviiiiivnn.n, R/ESR
LCRRANGE ............. ... et AUTO
TESTSIGNAL . ...................... 1kHz
TRIGGER.............. .. ... ... . oo . INT

3. Check that the resistance measurement accuracies meet specifications according

to table below:

DUT 1kQ 10kQ 100k 10MQ
Test Limits C. V. C. V. C. V. C.V.

15 counts | +5 counts | %5 counts | 5 counts
R Readout

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

C. V. = Calibrated Value of Standard Component
Note
Error caused by stability of standard com-
ponent is not taken into account for test
limits in table above.

Note

If this test fails, go to Section V or Section
VIII for the troubleshooting.
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Section IV Model 4262A
Paragraph 4-12
PERFORMANCE TESTS

4-12. DISSIPATION FACTOR CONFIRMATION CHECK
DESCRIPTION:

This test verifies that a tested 4262A satisfies dissipation factor measurement ac-
curacies, Only one Dissipation Factor (D = 1.8) is checked for 120Hz, 1kHz and
10kHz in this check because only one detecting phase needs to be checked. All other
factors influencing D accuracy were checked in paragraph 4-10.

Note

Dissipation factor accuracy for only one D
standard which has a D value of approximate-
ly 1.8 need be proved to guarantee D accura-
cy. This test also verifies that 4262A correctly
calculates Q factor as a reciprocal number of
Dissipation Factor. Only one Q factor corres-
ponding to a D value of approximately 1.8 is
checked in this fest. D accuracy in measuring
inductance does not need to be checked
because detecting phase accuracy is equated
with that for capacitance measurement.

C-D ACCURACY SPECIFICATIONS

120Hz | 1000pF|10.00nF{100.0nF| 1000nF|10.00.:F|100.0xF| 1000uF|10.00mE
Range 1kHz 1100.0pF| 1000pF{10.00nF|100.0nF| 1000nF|{10.004F|100.0xF| 1000xF
10kHz (10.00pF|100.0pF| 1000pF|10.00nF|100.0nF| 1000nF]10.00:F|100.0:F

[ 0.2% + (2 + 200/Cx) counts ] At 120Hz, 1kHz
(Test signal level: 1V)
-Dil} [ 0.5% + (2 + 200/Cx) countd At 10kHz
[__0.3% + (2 + 1000/Cx) counts | At 120Hz, 1kHz
D (1 (Test signal level: 50mV)
Ac(cu/ggy . [ 1.0% + (2 * 1000/Cx) counts | yeeriiodl

(At 120Hz, 1kHz)|__0.3% *+ (2 + Cx/500) counts _|p*-e -5
(At IORHZ) L 0.5% + (2 + Cx/500) counts 1'1%*(5 'm 5% +(5 ‘.')CTT)]
AUTO || Sameas Lt Mode ][ Sameas -t  Mode |

1w

*1 #(% of reading + counts). Cx is capacitance readout in counts.

Accuracy applies over temperature range of 23°C £5°C. (At 0°C to 55°C, error doubles)
This accuracy only applies for D values to 1.999.

16061A

DUT BOX

(a) : (b)
Figure 44. Dissipation Factor Accuracy Test Setups.

4-14
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PERFORMANCE TESTS

EQUIPMENT:

Test Fixture ................... . HP 16061A
DUT ......cviiieeinnn HP 16361A/16362A
Test Leads. .. ............ HP P/N 16361-61605

Note

HP 16361A and HP 16362A DUT Boxes are
equipped with D standards (D = 1.8) calibrat-
ed at 1kHz and 10kHz frequencies, respective-
ly. For the test at 120Hz frequency or if DUT
box is not available, it is recommended that
the following DUT’s be used as D standards:

DUT Freq. Values of components Calculated D | Tolerance*

:1000nF(HP P/N 0160-3645)|
. 8875 (HP P/N 0698-4464) . +0.030

120Hz

1.794 +0.036

1kH
AAA z : 8870 (HP P/N 0698-4464)

\AAS

C
R
J_—"—' C : 100nF (HP P/N 0160-1571)
R
C

: 10nF (HP P/N 0160-3171)
R . 887Q (HP P/N 0698-4464)
* After calibrating capacitance C to within 0.1% and resistance

R to within 0.02%, the dissipation factor tolerance is £0.002
for each DUT.

10kHz 1.794 +0.036

PROCEDURE:
1. Connect DUT to 4262A.
Note

To facilitate connecting recommended DUT'’s,
attach HP 16061A Test Fixture to 4262A
UNKNOWN terminals [see Figure 4-4 (a)].
When HP 16361A/16362A DUT Box is used
for this test, connect Test Leads (HP P/N
16361-61605) between 4262A UNKNOWN
terminals and DUT Box as shown in Figure
4-4 (b).

2. Set 4262A controls as follows:

DCBIAS. ... .. it OFF
CIRCUITMODE. ... .. ..ot PRL
FUNCTION. ... ..coiiiiiiii it ieiinanens C
LOSS. .ot e e e D
LCRRANGE ............cciinn. AUTO
D/QRANGE. ..... ...ttt AUTO
TRIGGER. ........ .o INT

4-15
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3. Check D accuracies according to following table:
Freq Circuit Mode Test Level D Test Limits D Reading
Low Level Calibrated Value X + 8 counts
'120Hz m normal Calibrated Value X * 6 counts
—AHW— normal Calibrated Value X + 8 counts
Low Level Calibrated Value X % 8 counts
1kHz —Dvu_ normal Calibrated Value X + 6 counts
—AHW— normal Calibrated Value X + 9 counts
Low Level Calibrated Value X + 21 counts
10kHz -L—:stl_ normal Calibrated Value X + 11 counts
—AH-WA— normal Calibrated Value X £ 13 counts

4-16

Note

Xin above table is produced by test frequency
error and may be determined from the follow-
ing equations:

Tod | &
* T
—AHwW— X=%

- where fn is nominal measurement frequency

and fx is measurement frequency from
paragraph 4-9.

Note

Error caused by stability of standard com-
ponent is not taken into account for test
limits in table above.

4. Set 4262A TEST SIGNAL frequency to 1kHz and connect appropriate DUT to
4262A (Set 16361A LCR RANGE to D = 1.8). Note dissipation readout on

D/Q display.

5. Push 4262A LOSS Q button.

6. Confirm that displayed Q factor is correct reciprocal number of dissipation.

Note

The 4262A rounds fractions of 5 or greater
below the LSD to the next higher digit and
drops any fractions of 4 or less. For example,
if the actual dissipation is .0135, the display
will read .014. If the actual dissipation is
.0134, the display will read .013. If the test
fails, refer to Section VIII Service.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Model 4262A Section IV
Paragraph 4-13
PERFORMANCE TESTS

4-13. INDUCTANCE ACCURACY TEST.
DESCRIPTION:

This test verifies that inductance measurement accuracy satisfies the specifica-
tions listed below. L accuracy is proved to meet the specification when the results
obtained in the accuracy checks of paragraphs 4-9 through 4-12 satisfy the speci-
fications. This test is performed to confirm the L accuracy specification.

Note

Inductance accuracy has only to be proved
for one inductor of about full scale value on
any one range to verify specifications for all
three test frequencies (120Hz, 1kHz and

10kHz).
SPECIFICATIONS:
INDUCTANCE ACCURACY SPECIFICATIONS

R 120Hz| 10004H |10.00mH|100.0mH |1000mH |10.00H |100.0H | 1000H
ange 1kHz| 100.04H | 1000uH [10.00mH |100.0mH | 1000mH | 10.00H | 100.0H
10kHz| 10.00¢H | 100.04H [10004H |10.00mH |100.0mH | 1000mH | 10.00H
_(m_ (At 120Hz, 1kHz)[ 0.3% + 2counts || 1%+ 2 counts |
(At10kHz)| 0.3% +2counts |[ 1%+2 ][ 5%+2 ]

L Accuracy | 0.2% + 2 counts | (At 120Hz, 1kHz)

| T 0 3% + 2 0.2% + 2 counts ] (At 10kHz)

Auto || Same as ~ww- Mode [ sameas £ Mode ]

*1 (% of reading + counts). .
Accuracy applied over temperature range of 23°C +5°C (at 0°C to 55°C, error doubles).
This accuracy only applies for D values to 1.999.

I DUT BOX

Figure 4-5 Inductance Accuracy Test Setup.

4-17

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Section IV

PERFORMANCE TESTS

Model 4262A

EQUIPMENT:

DUTBox.......ooovvnn. HP 16361A/16362A
TestLeads............... HP P/N 16361-61605

Note

User built test fixture/leads or DUT box must
take residual impedance into consideration.

PROCEDURE:

1. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN termi-
nals and HP 16361A DUT Box (see Figure 4-5). When TEST SIGNAL frequency

is 10kHz, use HP 16362A in place of HP 16361A.

2. Set 4262A controls as follows:

D/QRANGE. ..................uu. AUTO
TRIGGER............. ... ... ... ... INT

3. Set HP 16361A/16362A LCR RANGE to 100mH.

4. Confirm that L accuracy is within the test limits shown in table below:

Note

Test limits below are given for 100mH in-
ductance measurement. If another inductance

value is measured, refer to SPECIFICATIONS
above.

TEST SIG CIRCUIT o
Freq. MODE TEST Limits

L Readout

PRL Calibrated Value * 3 counts

120Hz
SER Calibrated Value * 4 counts

PRL Calibrated Value + 5 counts

1kHz
SER Calibrated Value *+ 4 counts

PRL Calibrated Value % 5 counts

10kHz
SER Calibrated Value * 4 counts

Note

Error caused by stability of standard component is not
taken into account for test limits in table above. If this

test fails, refer to Section VIII,Service.

4-18
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PERFORMANCE TESTS
4-14. INTERNAL DC BIAS SOURCE TEST.

DESCRIPTION:

This test verifies that the internal dc bias source will apply the specified bias values
to the device under test.

SPECIFICATIONS:
DC bias, Internal Source: 1.5V 5%, 2.2V 5%, 6V 5%

o \

\EIDEID ooaoo ¢ @@}

—

Figure 4-6. Internal DC Bias Source Test Setup.
EQUIPMENT:

DC Voltmeter............. HP 5300A/w5306A
PROCEDURE:
1. Connect DC Voltmeter to 4262A UNKNOWN terminals as shown in Figure 4-6.
2. Set 4262A controls as follows:

FUNCTION. . ...t e iiei i e ann C

CIRCUITMODE. ...................... PRL

OtherControls .................. any position
Note

Do not connect anything to UNKNOWN ter-
minals.

3. Test limits are shown below. Read dc voltmeter output with DC BIAS switch set

as follows: :
DC BIAS .
Switch Setting Test Limits Voltmeter Readout
1.5V 1.425V thru 1.575V
2.2V 2.09 Vthru 231 V
6V 57 Vthru6.3 V
Note

Reading error caused by measurement error
of test equipment is not taken into account
for test limits in table above.

4. If tests fail, proceed to Troubleshooting in Section VIIIL

4-19
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PERFORMANCE TESTS

4-15. OFFSET ADJUSTMENT TEST.
DESCRIPTION:

This test checks that both C and L. ZERO ADJ controls can be set (over their
specified ranges) to respectively offset the stray capacitance and residual inductance

of test jig.
SPECIFICATIONS:
Offset Adjustment: C:up to 10pF
L:up to 1uH

EQUIPMENT:

DUTBox................. HP 16362A (19pF)

TestLeads............... HP P/N 1636161605

X N
:qQ-
Figure 4-7. Offset Adjustment Test Setup.

PROCEDURE:

(1) C ZERO ADJ test.

1. Connect shorting bars at 4262A UNKNOWN terminals for doing a two terminal
measurement. Connect no DUT to unknown terminals (open).

2. Set 4262A controls as follows:

DCBIAS. ... ... i i OFF
CIRCUITMODE. .................... AUTO
FUNCTION. . ... ... ... ... C
LOSS. .. D
TESTSIGNAL ..........cciivunvn... 10kHz
LCRRANGE ..................... MANUAL

(Set to 10pF range)
DQRANGE ........................ AUTO

TRIGGER.............. ... .. ... ..., INT

4-20
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3.

4.

© 00 a2 &

10.

Rotate C ZERO ADJ control fully cw.

Verify that capacitance readout on 4262A LCR display is within 0.00 to
0.30 counts.

. Disconnect shorting bars from 4262A UNKNOWN terminals and connect Test

Leads (HP P/N 16361-61605) between 4262A UNKNOWN terminals and 16362A
DUT Box as shown in Figure 4-7.

Note

If 16362A is not available, connect an 18pF
capacitor (HP P/N 0160-2263) directly to
UNKNOWN terminals (without disconnecting
shorting bars).

.Set 16362A LCR RANGE to 19pF.
. Note capacitance readout on 4262A LCR display.
. Rotate C ZERO ADJ control fully ccw.

. Verify that capacitance readout on 4262A LCR display reduces count more than

10.30 counts as compared to count obtained in step 7.

Remove Test Leads (or DUT) from UNKNOWN terminals.

(2) L ZERO ADJ test

11.
12.

13.

14.

15.

186.
17.
18.

Set 4262A FUNCTION to L.

Connect shorting bars on 4262A UNKNOWN terminals for doing a two terminal
measurement. Connect a shorting lead to UNKNOWN terminals so that H and L
terminals are short circuited.

Rotate L ZERO ADJ control fully cw.

Verify that inductance readout on 4262A LCR display is within 0.00 and
0.02 counts.

Disconnect shorting lead from 4262A UNKNOWN terminals and con'nect
a 5.6yH inductor (HP P/N 9100-1618) directly to UNKNOWN terminals
as a DUT (without disconnecting shorting bars).

Note inductance readout on 4262A LCR display.
Rotate L ZERO ADJ control fully ccw.

Verify that inductance readout on 4262A LCR display reduces count more than
1.02 counts as compared to count obtained in step 16.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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4-22

4-16. COMPARATOR TEST (OPTION 004 ONLY).

DESCRIPTION:

This test verifies that the built-in 5 digit digital comparator makes the correct com-
parison between the digits set into the thumbwheel switch and the displayed counts.
Comparison output data at COMPARATOR OUTPUT connector (rear panel) is also
checked by this test.

16061A

| DUT 80X

Figure 4-8. Comparator Test Setup.

EQUIPMENT:

DUTBox................ HP 16361A (100pF)
TestLeads............... HP P/N 16361-61605

PROCEDURE:

1. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN termi-
nals and 16361A DUT Box as shown in Figure 4-8. If DUT Box is not available,
attach 16061A Test Fixture to 4262A UNKNOWN terminals and use a 100pF

capacitor as a DUT.

2. Set 4262A controls as follows:

LCRRANGE ................
TRIGGER. ..................

3.Set 16361A LCR RANGE to 100pF.

4.Push COMPARATOR ENABLE button (simultaneously, the LCR RANGE and
DQ RANGE will be automatically changed to MANUAL).

5. Set LCR HIGH LIMIT switch to “1000” and LOW LIMIT switch to “0950”.

6. Verify HIGH and LOW LIMIT settings by pushing and holding upper LIMIT

CHECK pushbutton.

7. Adjust ZERO ADJ C control for a display reading of ““949’’ (or less) counts.
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8. LOW lamp should be lit. Verify circuit configuration on COMPARATOR OUT-
PUT connector (J6) according to Figure 4-9.

9. Adjust ZERO ADJ C control cw for a display reading of “950”" (up to €“9997).
10. IN lamp should be lit. Verify relay contact and TTL output as in step 8.
11. ADJUST ZERO ADJ C control cw for a display reading of “1000”’ or more.
12. HIGH lamp should be lit. Verify relay contact and TTL output as in step 8.
13. Set 16361A LCR RANGE to D = 1.8 and 4262A LCR RANGE manually to 1uF.
Note

If HP 16361A is not available, use a D factor
sample as shown below.

C
_Gu_ C: 100nF (HP P/N 0160-4113)
R R: 887 (HP P/N 0698-4464)

14. Push D/Q RANGE AUTO button.
Note
The 4262A D/Q RANGE is automatically set
to an appropriate range and successively reset

to MANUAL.

15. Set appropriate numbers into D/Q LIMIT switches. Change the set numbers and ‘
check comparison outputs with Figure 4-9.

4-23
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Comparison Relay output pins TTL output pins
LCR 17 -42 18-42 43 -42 19-44 20-44 45 -44
HIGH Short Open Open ON OFF OFF
IN Open Open Short OFF OFF ON
LOW Open Short Open OFF ~ ON OFF
DQ 13- 38 14 - 38 39 - 38 15-40 16 - 40 41 - 40
HIGH Short Open Open ON OFF OFF
IN Open Open Short OFF OFF ON
LOwW Open Short Open OFF ON OFF
Figure 4-9. DATA OUTPUT (J6) comparator output data format.
4-24
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Section IV
Paragraph 4-17

PERFORMANCE TESTS

4-17. HP-IB INTERFACE TEST (OPTION 101 ONLY).

DESCRIPTION:

This test verifies that the HP-IB circuitry has the capability to correctly communi-
cate between external HP-IB devices and the 4262 A through the interface bus cable.

HP 98034A
HP 9825A

wSididud dadadadidadad SdID IO
Judddddddde 3 a9 adu

dhddaddaduaddg aJddaag
ddadddoadad d (W N W P

— 7 S [. FS U &)

\F"—'\r——ﬁl_—\

Figure 4-10. HP-IB Interface Test Setup.

EQUIPMENT:

Calculator . ....................
ROM....... ... ..ot

PROCEDURE:

........ HP 9825A

HP 98210A,

98213A or 98214A

HP 98034A

1. Connect 98034A Interface Card with cable between 9825A I/O slot and 4262A rear
panel HP-IB connector. Install required ROM blocks in 9825A ROM slots.

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

3. Set 4262A rear panel ADDRESS switch to address number 17 in binary code (refer to

Paragraph 3-68).

4. Load test program (shown on Pages 4-26 through 4-35) in calculator.

5. Execute the program. Check that 4262A display, calculator display, and printed data are
consistent with the results described for each program.

6. Perform steps 4 and 5 with respect to individual test programs and verify that 4262A
and calculator correctly communicate through the HP-IB interface.

Connect appropriate sample(s) to 4262A
UNKNOWN terminals as necessary (and ob-

serve whether printout is correct).

4-25
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TEST PROGRAM 1

[PURPOSE]

This test verifies that system controller remotely sets 4262A TEST SIGNAL and
TRIGGER and successively accesses the measured data for printing.

[PROGRAMMING]

0: prt "MEASURED DATA

0) Commands calculator to print MEASURED

DATA RECEIVED and successively to space
three lines. '

1) Defines 717 (= Interface Select Code 7, address

"4262A" ,"H3T3";wait 1000

RECEIVED";spc 3
l: dev "4262A",717
2: rem 7
3: cli 7
4: clr "4262A"
5: wrt
6: trg "4262A"
7: red "4262A",A,B
8: f£lt 3
9: prt "LCR DATA=",A,
"DQ DATA=",B
10: spc 3
1ll: end
*32657
[RESULTS]

17) as address code for 4262A in the program-
ming,

2) Sets REN (Remote Enable) line of the Bus line

to ¢“1”°. Enables remote control.

3) Sets IFC (Interface Clear) line of Bus line to

“1”. Sets interface select code 7 to its initial
conditions.

4) Sets 4262A to its initial conditions. (Device

. %)

6)
)

8)

9)

10)

Clear: ref to Para 3-72).

Addresses calculator to talk and 4262A to listen.
Program code string sets device: TEST SIGNAL
10kHz, and TRIGGER to HOLD/MANUAL
(ref to Para 3-69).

Triggers 4262A (ref to Para 3-73).

Addresses calculator to listen and 4262A to talk.
Takes incoming data and stores LCR measure-
ment data in register A and DQ data in register B
(ref to Para 3-67).

Designates printer print format and floating
decimal point (3 digits below decimal point).

Prints LCR and DQ data.
Commands printer to line space three vertical

lines to put entire recording into proper cutting
position.

The 4262A REMOTE lamp lights. LISTEN and TALK lamps alternately light once.
Calculator prints measured LCR and DQ values.
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Model 4262A

Section IV
Test Program 2

PERFORMANCE TESTS

TEST PROGRAM 2
[PURPOSE]

This test verifies that system controller sets 4262A TEST SIGNAL and TRIGGER
and prints the measured data along with the 4262A functional status codes.

[PROGRAMMING]

rem 7

cli 7

clr 717

wrt 717,"H3P1T3";wait 1000
trg 717

fmt 4b,£f,2b,f

red 717,A,8,C,b,E,F,G,Hd
fxd O;prt "s=",A,"F=",8,
-IIC=II ,C ' n F=Il ' D

9: flt 3;prt "N=",E

10: f£xd 0;prt "s=",r,"r=",G
11: flt 3;prt "nN=",H

12: spc 3

13: end

*15961

CCdO U WO

[RESULTS]

3)

4)

6)
)

8-11)

prt " MEASURED DATA RECEIVED ";spc 3

Sets device address code 717 (4262A) for initial
conditions.

Addresses calculator to talk and device of ad-
dress code 717 (4262A) to listen. Program code
string sets device TEST SIGNAL to 10kHz,
LOW LEVEL, and TRIGGER to HOLD/MAN-
UAL (ref to Table 3-60).

Designates format for data in program step 7.

Addresses calculator to listen and 4262A to talk.
Takes incoming data A, B, C, D, F and G in
binary code and franslates them into decimal
code. Takes data E and H in free field format.
Stores data items in the registers specified in the
variable lists.

Prints data in fixed or floating decimal point
format. Data items are:

A: Status, B: Function,
C: Circuit Mode, D: Frequency,
E: LCR Data, F: DQ Status,
G: DQ Function, H:DQ Data.

Refer to Paragraph 3-67 and Table 3-60.

The 4262A REMOTE lamp lights. LISTEN and TALK lamps alternately light once.
Calculator prints 4262A functional codes along with the measured LCR and DQ

data.
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Section IV
Test Programn 3

Model 4262A

PERFORMANCE TESTS

4-28

TEST PROGRAM 3
[PURPOSE]

This test verifies that 4262A notifies system controller of the Request Status (RQS)
and that demands of the Service Request (SRQ) are processed according to pro-

grammed service routing.

[PROGRAMMING]

0O: prt "MEASURED DATA RECEIVED
l: oni 7,"SRQ"

2: rem 7 1)
3: cli 7

4: clr 717

5: wrt 717,"H3D1T3";wait 1000

6: trg 717

7: "LOOP":eir 7,128

8: if bit(0,B)=1;gto "READ"

9: gto "LOOP"

10: "SRQ":rds(717)-+8 5)
11: if bit(6,B)=1;jmp 2

12: prt "OTHER DEVICE SRQ";spc 3

13: "IRET":eir 7,128

14: iret

15: "READ" :red 717,A,B

16: flt 3;prt "LCR para=",a,

"DQ DATA=",B 7)

17: spc 3

18: end

*22913 8)
10)
11)

-DATA READY RQS MODE";spc 3

Designates label (SRQ) for service routing to be
performed when an interrupt is set by a device
on select code 7 Bus Line.

Addresses calculator to talk and 4262A to listen.
Program code string set device: TEST SIGNAL
10kHz, Data Ready RQS Mode to ON (ref to
Para 3-70), and TRIGGER to HOLD/MANUAL.

Labels LOOP. Enables Service Request to be
sent from device on select code 7 Bus Line.
Checks status of SRQ line on the Bus Line.

If the last bit of Status Byte (corresponding to
Data Ready — ref to Para 3-70) is 1, goes to pro-
gram step 15 labeled READ.

Note

When status of the SRQ line becomes
1, the programming sequence phase
changes from cycling through steps 7,
8, and 9 and successively goes to step
10. Steps 10 through 14 comprise the
service routing to process interrupt
(Service Request) phase. See Figure
4-11 for programming flow diagram.

Labels SRQ. Takes Status Byte responding to
serial poll of calculator and stores data in regis-
ter B.

Verifies that SRQ YES/NO line of Status Byte is
actually 1 (ref to Para 3-70).
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Model 4262A Section IV
Figure 4-11

PERFORMANCE TESTS

13) Again enables acceptance of SRQ from device
because SRQ is disabled when Status Byte signal
transfer is completed (re to Para 3-70).

14) After service subroutine is completed, retumn to
the step that follows step 7, 8, or 9 as appro-
priate to main programming sequence.

Serial Poll 1

L Step 10
*STB = Status Byte

Stores *STB
in register B |}

Step 15
READ DATA

Step 11
Checks SRQ
YES/NO line
of *STB

Step 12
Print

A

Setp 13
Interrupt Enable

Return
Step 14

Figure 4-11 SRQ Service Routing.

[RESULTS]
Calculator prints LCR and DQ values of the sample measured by 4262A (test fre-
quency 10kHz). Verifies that 4262A SRQ lamp lights momentarily. Press calculator

RUN button again to repeat checks. If calculator prints OTHER DEVICE SRQ,
interface is faulty.

4-29
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Section IV Model 4262A
Test Program 4
PERFORMANCE TESTS

TEST PROGRAM 4
[PURPOSE]

This test confirms that 4262A FUNCTION, LOSS, and TEST SIGNAL functions are
fully controlled by system controller.

[PROGRAMMING)]

Annotation is omitted.
prt "ENTER REMOTE PROGRAL C00E " ;snc 3
fmt 1,4f1.90
ren 7
: cli 7
clr 717
ent "FUNCTION?(1,2,3)",A
ent "LOsSs3?(1,2)",5
ent "FRCQUuiCY?(1,2,3)",C
wrt 717.1,"F",a,"L",8,"4",C," 3" ; wait 1000
9: trg 717
10: red 717,0,E
11: flt 3; ort "LCR OATA=",0,"DO DATA=" I
12: spc 3
13: end
*31495

Qg e W~ C
(X} .0 (X} LX) . (1] o .e

[RESULT]
The 4262A REMOTE lamp lights. LISTEN and TALK lamps alternately light once.

Calculator prints LCR and DQ values. Confirms that 4262A functions were correctly
set (check the printed data).
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Model 4262A Section IV

Test Program 5
PERFORMANCE TESTS

TEST PROGRAM 5

[PURPOSE]

This test verifies that 426 2A self test function can be remotely controlled.

[PROGRAMMING]

0: prt "REMOTE SELF TEST";spc 3

l: .oni 7,"SRQ"

2: rem 7

3: cli 7

4: clr 717

5: wret 717,"S1"

6: "LOOP":eir 7,128 5) Addresses calculator to talk and 4262A to listen.

7: if bit(2,A)=1;dsp “"PASS" Sets device to SELF TEST mode.

3: if bit(3,A)=1;dsp "FAIL 1" 7.8, 9, 10)

) . 1 1 =7 (L) n y Oy Iy

io'. 1f bit(4,A)=l;dsp "FAIL 2% = 77 0 o status of the third through sixth bit of
¢ 1f bit(5,A)=l;dsp "FAIL 3 Status Byte signal and displays its contents (ref

11: gto "LOOP" toPanZm en play

12: "SRQ":beep;rds(717)+A )

13: if bit(6,A)=l;g9to "IRET"

14: prt "OTHER DEVICE 12) Labels SRQ. Takes Status Byte responding to

SRQ";spc 3 serial poll of calculator and stores data in regis-

15: “IRET":eir 7,128 ter A. Simultaneously beeps in announcement.

16: iret

17: end

*14053

[RESULT]

The 4262A performs self test. Letters “PASS” flash on both 4262A and calculator displays.
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Section IV Model 4262A

Test Program 6
PERFORMANCE TESTS

TEST PROGRAM 6
[PURPOSE]

This test verifies that system controller takes the incoming data in character (ASCII)
code and prints the data in accord with the format shown in Paragraph 3-67.

[PROGRAMMING]
O0: prt "RECEIVING MEASURED DATA when using STRING-ADV. ROM" ; spc 3
1: dim AS$[25]
2: rem 7
3: cli 7 1) Establish dimension of 25 character memory
4: clr 717 capacity for using string variables.
5: wrt 717,"H3T3";wait 1000 '
o: trg 717
7: red 717,4as
8: prt AS
9: spc 3
10: end 7) Takes incoming data (measured data) in charac-
*671 ter (ASCII) code.
8) Prints data in character code.
[RESULT]

The measured data and 4262A functional status code are printed in accord with the
format shown in Paragraph 3-67.

4-32
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Model 4262A Section IV
Test Program 7

PERFORMANCE TESTS

TEST PROGRAM 7
[PURPOSE]

This test verifies that 4262A FUNCTION, FREQUENCY and TRIGGER can be
controlled in character (ASCII) code and that the measured data is printed in accord
with the format shown in Paragraph 3-67.

[PROGRAMMING] Annotation is omitted.

ort "ENTER REMOTE PROGRAY CODE when using STRING-ADV ROM";spc 3
dim A$[20],88[25]

rem 7

cli 7

ent "PROGRAM CODE ? (as F2H3T3)",AS

wrt 717,A3% ;wait 1000

trg 717

red 717,3$

prt 3§

spc 3

: end

*3337
[RESULTS]

s® o8 s O®

OOtk WwWwN S
* es ee

= O
oo

The 4262A REMOTE lamp lights. LISTEN and TALK lamps alternately light once.
Calculator prints LCR and DQ values. Confirms that 4262A functions were correctly
set (check the printed data).

4-33

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Section IV

Model 4262A

Test Program 8

PERFORMANCE TESTS

TEST PROGRAM 8

[PURPOSE]

This program checks function of 4262A ADDRESS switch (rear panel) and verifies
that the address code set into the switch provides access to the 4262A by the system

controller.
Note
To perform this test, set ADDRESS switch
(ref to Para 3-68) according to calculator dis-
play and, after setting the switch, press cal-
culator CONT button.
[PROGRAMMING] Annotation is omitted.

b: dsp "Set up A5-A1=00001";beep;stp

7: 701+8;9sb "CHK"

8: dsp "Set up A5-41=00010";been;stp

9: 702+A;g9sb "CiK"

10: dsp "Set up A5-Al1=00100";beep;stp

11: 704+A;gsh "Cag"

12: dsp "Set up A5-A1=01000";beev;stp

13: 708+A;3sp "CHK"

l4: dsp "Set up A5-A1=10000";beep;stp

15: 716+A;gsb "CHK"

16: dsp "Set up A5-A1=10001";been;stp

17: 717+A;gsb "CHR"

18: prt "TEST EWbD";soc 3

19: end

20: "CHK" :dsp "Check *LISTEN=1 *REMOTE=1";beep;wrt A;wait 2000
21: dsp "Check *TALK=1l *REMOTE=1";beep;red A;wait 2000
22: cli 7

23: ret

*11359

[RESULT]

4-34

prt "REM ADDRESS TEST";spc 3

dsp "Set up SW *ADDRESSABLE ";beep;stp
rem 7

cli 7;clr 7

dsp "Set up A5-Al=00000";beep;stp
T00+A;580 "CHR"

Both 4262A LISTEN and REMOTE lamps illuminate for two seconds. Successively,
both TALK and REMOTE lamps light for two seconds. Calculator prints TEST END,
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Model 4262A Section IV
Test Programs 9 and 10

PERFORMANCE TESTS

TEST PROGRAM 9

Checks that 4262A functions change at intervals of 1 second as follows:

0: prt "REMOTE/LOCAL TEST";soc 3
1: cli 7
2: rem 7
3: 1lo 7
4: beep;clr 717;wrt 717,"Fldl"; 1)FUNCTION: L, TEST SIGNAL: 120Hz.
wait 1000
5: beep;lcl 717;wait 1000 2) FUNCTION: C, CIRCUIT MODE: PRL,. TEST
6: beepiwrt 717, "F2C2H2L2T2"; SIGNAL: 1kHz, LOSS: Q, TRIGGER: EXT.
wait 1000_ ) 3) FUNCTION: R/ESR, CIRCUIT MODE: SER,
7: beep;lcl 7;wait 1000 TEST SIGNAL: 10kHz, TRIGGER: HOLD/
8: rem 7 MANUAL.
9: beep;wrt 717,"F3C3H3T3";
wait 1000 Calculator prints TEST END.
10: clr 717
11: cli 7 Note
12: 1lcl 7 .
. Wrn crn 1 llo in step 3: Local Lockout; causes 4262A
13: prt "IEST Ewb"jspc 3 LOCAL function to be invalid.
14: end
*15032

TEST PROGRAM 10
Checks that 4262A range indicator lamps light (in turn) each for 1 second.

prt "REMOTE RANGING TEST";spc 3
fnt 1,£1.0

rem 7

cli 7

clr 717

1-A

: "LOOP":wrt 717.1,"R",A
beep;wait 1000

if (A+l+A)#9;gto "LOOP"
: clr 717

10: prt "TEST EwbD";spc 3
11: end '

*56323

CCCNnOEwWNHEHO

4-35

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Hewlett-Packard Tested by
Model 4262A
LCR METER Data
Serial No.
et — _
Minimum Actual Maximum
4-9 MEASUREMENT FREQUENCY
TEST
120Hz 116.4 123.6
1kHz 970 1030
10kHz 9700 10300
4-10 CAPACITANCE ACCURACY TEST
120Hz PRL LOW LEVEL
100pF |C. V. * - 4 counts C. V. + 4 counts
1GOO0pF |C. V. -8 counts C. V. + 8 counts
10nF |C. V. -5 counts C. V. + 5 counts
100nF |C. V. -5counts C. V. + 5 counts
1000nF |C. V. -5 counts C. V. + 5 counts
10uF |C. V. -5counts C. V. + 5 counts
120Hz PRL 1V 100pF |C. V. -2counts C. V. + 2 counts
1000pF |C. V. - 3counts C. V. + 3 counts
10nF |C. V. -3counts C. V. + 3 counts
100nF |C.V. -3 counts C. V. + 3 counts
1000nF [C. V. -3 counts C. V. + 3 counts
10uF |C. V. - 3counts C. V. + 3 counts
120Hz SER 1V 100nF [C.V. -3counts C. V. + 3 counts
1000nF |C. V. -5 counts C. V. + 5 counts
1uF |C.V. -5counts C. V. + 5 counts
100uF {C. V. - T7counts C. V. + T counts
10mF | C.V.-12counts C. V. +12 counts
1kHz PRL LOW LEVEL
100pF | C. V. -8 counts C. V. + 8 counts
1000pF | C. V. -5 counts C. V. + 5 counts
10nF | C. V.-5counts C. V. + 5 counts
100nF | C. V. -5 counts C. V. + 5 counts
1000nF [ C. V. -5 counts C. V. + 5 counts.

*¥C. V. = Calibrated Value.

(Sheet 1 of 3)
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Pﬁ:’gsgrh Tost - Results .
Minimum Actual Maximum
4-10 CAPACITANCE ACCURACY TEST
(Continued)
1kHz PRL 1V 100pF C. V. - 3 counts C. V. + 3 counts
1000pF C. V. - 3 counts C. V. + 3 counts
10nF C. V.- 3 counts C. V. + 3 counts
100nF C. V. - 3 counts C. V. + 3 counts
1000nF C. V. -3 counts C. V. + 3 counts
1kHz SER 1V 10nF C. V.- 3 counts C. V. + 3 counts
100nF C. V.- 5 counts C. V. + 5 counts
1000nF C. V.- 5 counts C. V. + 5 counts
10uF C. V.- 5 counts C. V. + 5 counts
1000uF C. V. - 52 counts C. V. + 52 countq
10kHz PRL LOW LEVEL
10pF C. V. - 8 counts C. V. + 8 counts
100pF C. V.- 5 counts C. V. + 5 counts
1000pF | C.V.-5counts C. V. + 5 counts
10nF C. V.- 5 counts C. V. + 5 counts
100nF C. V.- 5 counts C. V. + 5 counts
10kHz PRL 1V 10pF C. V.- 3 counts C. V. + 3 counts
100pF C. V. - 3 counts C. V. + 3 counts
1000pF | C. V. -3 counts C. V. + 3 counts
10nF C. V. - 3 counts C. V. + 3 counts
100nF . | C. V.- 3 counts C. V. + 3 counts
10kHz SER 1V 1000pF | C. V.- 3 counts C. V. + 3 counts
10nF | C.V.-5counts C. V. + 5 counts
100nF | C.V.-5counts C. V. + 5 counts
1000nF C. V. -5 counts C. V. + 5 counts
10uF C. V.-12 counts C.V.+12 coun%

*C. V. = Calibrated Value.

(Sheet 2 of 3)
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Paragraph

Results

Test
Number Minimum Actual Maximum
4-11 RESISTANCE ACCURACY TEST
1kQ | C.V.E5counts C. V. + 5 counts
10k2 C. V. - 5 counts C. V. + 5 counts
100kQ C. V.- b counts C. V. + 5 counts
10MQ | C. V.-5counts C. V. + 5 counts
4-13 INDUCTANCE ACCURACY TEST
(100mH)
120Hz PRL C. V. - 3 counts C. V. + 3 counts
SER C. V. -4 counts C. V. + 4 counts
1kHz PRL C. V. -5 counts C. V. + 5 counts
SER C. V. -4 counts C. V. + 4 counts
10kHz PRL C. V. -5 counts C. V. + 5 counts
SER C. V. -4 counts C. V. + 4 counts
4-14 INTERNAL DC BIAS SOURCE
TEST
1.5V 1.425 1.575
2.2V 2.09 2.31
6 V 5.7 6.3

*C, V. = Calibrated Value.
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Model 4262A

Section V
Paragraphs 5-1 to 5-15

SECTION V
ADJUSTMENT
5-1. INTRODUCTION. WARNING
5-2. This section provides the information needed ADJUSTMENTS DESCRIBED

to adjust the 4262A to its specifications (listed in
Table 1-1). Prime purpose of adjustment is to
return the instrument to its peak operating capa-
bilities after repairs have been made. The instru-
ment should be tested and adjusted when a part or
component has been replaced. Adjustments some-
times restore an instrument to its normal operating
conditions without the necessity of repairs. Adjust-
ment procedures can also be performed periodical-
ly to maintain top operating performance. Re-
commended adjustment schedule for the 4262A is
every 12 months. All adjustable components refer-
red to in individual tests are summarized in Table
5-1 and adjustments locations are identified pic-
torially on the foldout sheets in Section VIII. If
proper performance cannot be achieved after ad-
justment procedures have been performed, refer to
troubleshooting procedures beginning with para-
graph 8-42,

Note

Before performing any adjustments,
warm up instrument for more than
60 minutes to stabilize operating
conditions.

5-3. SAFETY REQUIREMENTS.

5-4. Although the instrument has been designed in
accordance with international safety standards, this
manual contains information, cautions, and warn-
ings which must be followed to ensure safe opera-
tion and to keep the instrument in safe condition
(see Sections II and IIT). Adjustments described in
this section should be performed only by qualified
service personnel.

WARNING

ANY INTERRUPTION OF THE
PROTECTIVE (GROUNDED)
CONDUCTOR (INSIDE OR OUT-
SIDE THE INSTRUMENT) OR
DISCONNECTION OF THE PRO-
TECTIVE EARTH TERMINAL IS
LIKELY TO MAKE THE INSTRU-
MENT DANGEROUS. INTEN-
TIONAL INTERRUPTION IS
PROHIBITED.

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

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

HEREIN ARE PERFORMED WITH
POWER SUPPLIED TO THE IN-
STRUMENT AFTER PROTEC-
TIVE COVERS HAVE BEEN RE-
MOVED. ENERGY EXISTING AT
MANY POINTS MAY, IF CON-
TACTED, RESULT IN PER-
SONAL INJURY.

5-7. EQUIPMENT REQUIRED.

5-8. The equipment needed to adjust the Model
4262A is listed in Table 1-4 (Page 1-6). This
equipment should always be calibrated to satisfy its
own specifications and those of the required
characteristics. If the recommended model is not
available, any instrument that has specifications
equal to or better than required specifications may
be substituted.

5-9. FACTORY SELECTED COMPONENTS.

5-10. Factory selected components can be
recognized by an asterisk near the reference
designator on the schematic diagrams in Section
VIII (a nominal value is shown). Section VI,
Replaceable Parts, lists the part number of the
nominal value component. If the nominal value of
the selected component is changed, the Manual
Changes supplement, supplied with this manual,
will list the change to update the manual. Table
5-2 lists all factory selected components with their
nominal value ranges and their influence on instru-
ment performance.

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

5-12. ADJUSTMENT RELATIONSHIPS.

5-13. The adjustment procedures, beginning with
paragraph 5-20, should be performed in step
sequence as they are interactive. Neglecting or
changing procedures may make it impossible to
gain best 4262A performance. Table 5-4 shows
alignment procedures required when repairing the
instrument (replacement of a component or
board). The adjustments in Table 5-4 assume that
no other adjustments were attempted prior to
board or component replacement.

5-14. ADJUSTMENT LOCATIONS.

5-15. For reference, overall adjustment location
illustrations are given in Figure 8-22. The locations
of individual board assemblies are denoted in board
assembly component location illustrations included
on each foldout service sheet.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

5-1



Model 4262A

Section V
Table 5-1
Table 5-1. Adjustable Components.
Reference
Designator Name of Control Purpose
A9E6
(Para. 5-20) +12V To set output of +12V dc power supply.
To eliminate any dc offset voltage in A12 Range Resistor
Al2R1 . . Y
< Amplifier in order to maximize measurement accuracy on
(Para. 5-22)
each range.
A12C3 To eliminate measurement error due to stray capacitances on
p Y 25 A12 board assembly. Maximizes measurement accuracies of
(Para. 5-25) 10kHz measurement.
A12C11 To properly set C ZERO ADJ control range.
(Para. 5-26)
A13C1 To eliminate measurement error due to phase error in A12
P 5.95 Range Resistor Amplifier output. Maximizes measurement
(Para. 5-25) accuracies of 10kHz measurement.
Al13R1
(Para 5-23) OFS-1
A13R2 OFS-2 To eliminate any dc offset voltage in A13 Process Amplifier
(Para. 5-23) in order to maximize measurement accuracies on each range.
A13R66
(Para. 5-23) OFS-3
A13R67 OFS-4 To adjust reference phase of phase detector to minimize
(Para. 5-24) ) measurement errors.
Al4R1 ZOF To adjust timing of integrator output zero detection in order
(Para. 5-24) to accurately set full scale display count.
Al14R15 APAO To adjust auto phase adjustment circuit output level. Minimizes
(Para. 5-24) measurement errors due to phase detector error.
A23R12 VR1 To properly set operating power voltage to nanoprocessor
(Para 5-21) integrated circuit.
5-2
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Model 4262A Section V

Table 5-2
Table 5-2. Factory Selected Components.
Reference :
Designator Nominal Value Range Effect on Performance
HP P/N: 0757-0440, R:FXD 7.5kQ2 Changes test signal level. If signal level
Al1R16 » HP P/N: 0698-3259, R:FXD 7.87k2 is too high, use less resistance; if too
HP P/N: 0757-0441, R:FXD 8.25k$2 low, use more resistance.
) . Minimizes dissipation measurement
A12C1 gg f,/llj : 8%28‘8129’ C;E§D 68°gpg error on *100nF (100uF) and *10uH
(Para. 5-23.) ’ P P/ : 0160- 0, C:FXB 8200p F (10mH) ranges at 10kHz measurement.
HP P/N: -0161, C: 10C00p Refer to Paragraph 5-23 (2).
Minimizes dissipation measurement
Al2C2 ®» HP P/N: 0140-0190, C:FXD 39pF error on 100pF (100nF) and *10mH
(Para. 5-23) HP P/N: 0160-2201, C:FXD 51pF (10H) ranges at 10kHz measurement.

Refer to Paragraph 5-23 (4).

Changes adjustment range for dissi-
pation measurement error on *10pF
(10nF) and 100mH ranges at 10kHz
measurement. Refer to Paragraph 5-23

(3).

Al12C3 » HP P/N: 0121-0059, C:VAR 2 - 8pF
(Para. 5-23) HP P/N: 0121-0036, C:VAR 5.5 - 18pF

HP P/N 0160-2199, C:FXD 30pF RejeCtS parasitic': Oscillatiqn of
Al2C14 > HP P/N- 0160-2307: C:FXD 4TpF Al2U2 OP AMP in measuring
10m®Q resistor at 10kHz.
' Changes adjustment range for dissi-
A13C1 » HP P/N: 0121-0059, C:VAR 2 - 8pF pation measurement error on all ranges
(Para. 5-23) HP P/N: 0121-0036, C:VAR 5.5 - 18pF at 10kHz measurement. Refer to para-
graph 5-23 (1).
A13C5 »HP P/N: 0160-2251 5. 6pF Changes the phase delay of
HP P/N: 0160-2253 6.8pF Al13U3B OP AMP.
A13C23 HP P/N: 0160-01 Changes the feedback signal
>HP P/N: 0160-0134 220pF amount of A13U5B OP AMP.
4 gg g;ﬁ 8128%38%’ gggﬁg é;gg Eliminates switching transient noise
A14C5 HP P/N: 0160-2202, C:FXD 75pF 11i}'om.A14 phasg detector ougput.
HP P/N: 0160-2203, C:FXD 91pF ominal value is usually used.

Note: éomponent marked ( » ) in table is usually used.

* Ranges in PRL mode for capacitance and in SER mode for inductance.
Values in () are ranges in SER mode for capacitance and in PRL mode
for inductance. '

5-3
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Section V
Paragraphs 5-16 and 5-17

5-16. DUT ADJUSTMENT
RECOMMENDATIONS.

5-17. If HP 16361A/16362A DUT Boxes or sub-
stitute devices are not available, user built DUT’s
with required characteristics may be used to adjust
or to calibrate the 4262A. When it is desired to
adjust the 4262A to perform to its specifications,
the recommended DUT may be selected from
Table 5-3. To establish accuracies appropriate for
comparing the 4262A performance to its specifi-
cations, calibrate the DUT’s to the accuracies given
in the table. Refer to “CALIBRATION OF DUT’s”
(Page 4-4) for proper DUT calibration methods.

Table 5-3. DUT’s Recommended for making Adjustments.

Model 4262A

4 Calibration Required
Paragraph DUT Component HP Part Number Accuracy Characteristics
5-24 — C: 10nr 0160-0408 0.1% 2t<1?£21

— C: 1000pF |  0160-3766 0.1% D<o
< C: 10nF 0160-0408 *D:0.1%
- R: 10k 0698-6360 (at 1kHz)
5-25 C: 100pF 0160-0336 *D: 0.1%
R: 100k 0698-4158 (at 10kHz)
‘D,tl‘ C: 1000pF 0160-3766 *D: 0.1%
R: 10kQ 0698-6360 (at 10kHz)
C: 10nF 0160-0408 *D: 0.1%
—HW— R: 3kQ 0698-6348 (at 10kHz)
C: 100nF 0160-4113 *D: 0.1%
R: 1009 0698-6323 (at 10kHz)
C: 100nF 0160-4113 *D: 0.1%
—HwW— R: 3000 0698-6346 (at 10kHz)
5.26 C: 18pF 0160-2263 *D: 0.1%
—Fw R: 8.66kQ 0698-3498 (at 10kHz)

* For easier calibration of dissipation to the required accuracy, use accurately

calibrated resistors rather than capacitors (use a high accuracy DMM to

measure resistors).

5-4
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Model 4262A

5-18. INITIAL OPERATING PROCEDURE.

5-19. Preparatory to adjusting the 4262A, do
the following to locate and to gain access to the
adjustment controls. This procedure facilitates a
comprehensive adjustment of instrument.

[FUNDAMENTAL OPERATING CHECKS]

Confirm that instrument power line module is
set for local power line voltage. Check front
panel displays using “PRELIMINARY OPER-
ATIONS” on Page 4-2. Offset control should
be individually set for “‘zero” display for DUT
Boxes or Test Fixtures as they are connected
to 4262A UNKNOWN terminals. After
attaching or interchanging test equipment, ad-
just front panel ZERO ADJ controls in accord
with the procedure in “PRELIMINARY
OPERATIONS”.

[TOP COVER REMOVAL)]
WARNING

WHEN TOP COVER IS REMOVED
LIVE PARTS ARE EXPOSED.

Remove top cover as follows:

a. Loosen the retaining screw at rear of top
cover until screw is free.

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

WARNING

TO INSURE PERSONAL SAFETY
FROM POSSIBLE ELECTRICAL
SHOCK HAZARDS AND RE-
SULTANT INJURY, USE INSU-
LATED ADJUSTMENT TOOL.

Section V
Paragraphs 5-18 and 5-19

Table 5-4. Adjustment Requirements.

Assembly Repaired
or Replaced

Required Adjustments

Al (04262-66501)
A2 (04262-66502)
A3 (04262-66503)
A4 (04262-66504)
A5 (04262-66505)

None

A9 (04261-77009)

Para. 5-18

A11(04262-66511)

None

A12(04262-66512)

Para. 5-20 and 5-22
thru 5-24

A13(04262-66513)

Para. 5-21 thru 5-23

A14(04262-66514)

Para. 5-22 and 5-23

A21(04262-66521)
A22(04262-66522)

None

A23(04262-66623)

Para. 5-19 (only if
A23U1 is replaced)

A24(04262-66524)
A25(04262-66525)
A35(04262-66535)

None

5-5
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Section V Model 4262A
Paragraph 5-20

ADJUSTMENT

5-20. DC POWER SUPPLY ADJUSTMENT.
PURPOSE:
To adjust regulated +12V DC Supply (A9).
Note

Only +12V DC supply can be adjusted.

To A9 TP4
To Chossis

DC VOLTMETER

o \
\DEII]I] 00oo @@@f

—

@Eg‘ @f ol -

Figure 5-1. Power Supply Voltage Adjustment.
EQUIPMENT:
DC Voltmeter  ................. HP5300A/w5306A
PROCEDURE:

a. Connect DC voltmeter plus input to test point A9TP4 (+12V ) and minus input
to 4262A chassis with dual banana plug to alligator clip cable. See Figure 5-1.

b. Set DC Voltmeter range as appropriate for measuring +12 volts.

c. Adjust “+12V” potentiometer A9R6 for +12 volts+0.05 volts (see Figure 8-22 for
location).

d. After adjustment of +12V, check dc voltages at test points listed below:

Test Point Voltage Limits
A9TPS -12V £0.15V
A9TP6 +5V 10.15V

e. Remove cables and DC voltmeter from 4262A.
Notes

1. DC supply voltage ripple should be equal to
or less than the allowable limits given

below.

DC supply voltage Ripple voltage
+12V at A9TP4 < 30mVp-p
-12V at A9TP5 < 30mVp-p
+5V at A9TP6 < 50mVp-p

5-6
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Model 4262A Section V

Paragraph 5-21
ADJUSTMENT

2. This adjustment is not affected by any
other adjustment. If this adjustment fails to
bring any of the output voltages to their
specified values, refer to Section VIII
Service Sheet No. 9 for troubleshooting.

5-21. NANOPROCESSOR OPERATING POWER VOLTAGE ADJUSTMENT.

PURPOSE:
This adjustment adjusts the operating power voltage to the nanoprocessor integrated
circuit on A23 Nanoprocessor and ROM Assembly to its prescribed value.

To A23 TPS

To Chassis
’ DC VOLTMETER
== oead E \
oL 1S BOOR
OOOOD ‘e BBOO &DDDD ool0 666
N 7 -

Figure 5-2. Nanoprocessor Operating Power Voltage Adjustment Location.
EQUIPMENT:
DC Voltmeter . ... .. e HP 5300A/w5306A
PROCEDURE:

a. Connect DC voltmeter plus input to test point A23TP4 and minus input to
4262A chassis with dual banana plug to alligator clip cable. See Figure 5-2.

Note
[ ]
. The prescribed operating power voltage to the
nanoprocessor IC (A23U1) is stamped on the
IC ceramic case as shown in illustration at left.
1820
168
CT20A
Operating Voltage

b. Set DC Voltmeter range as appropriate for measuring the prescribed operating
voltage of A23U1 nanoprocessor.

c. Adjust VR1 potentiometer A23R14 for the prescribed voltage to within
+0.1Vdc.

d. Remove cables and DC voltmeter from 4262A.

5-7
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Section V Model 4262A
Paragraph 5-22
ADJUSTMENT

5-22. A12 BOARD OFFSET ADJUSTMENT.
PURPOSE:

This adjustment eliminates any residual dc offset voltage from range resistor ampli-
fier to maximize accuracy of measurement.

To Al2 e __ _ _ _ _BNC To ALLIGATOR CLIP CABLE
Q1! Source —(} ]

OSCILLOSCOPE

Y
o2
e}

r—————————————'—
o300
OHog0 C U

—~

D
bz,
of
O -
O -
o

Figure 5-3. A12 Board Offset Adjustment.

EQUIPMENT:
Oscilloscope . ............. HP 180C/w1801A/w1821A
(Use 10:1 probe)

PROCEDURE:

a. Connect BNC to dual alligator clip cable between oscilloscope and transistor
A12Q11*source on the A12 Range Resistor Board Assembly (See Figure 5-3).

*(Junction of A12R36 and R41)
b. Set 4262A controls as follows:

DCBIAS. ...t OFF
SELFTEST...........ccooivinunnnn... OFF
FUNCTION. ...ttt C
CIRCUITMODE. ...........coviennn.. PRL
LOSS. ... e D
TESTSIGNAL ...............ccvu.... 1kHz
LCRRANGE ..................... MANUAL

(Set to 100pF range)
DQRANGE ........................ AUTO
TRIGGER.................. e INT

c. Connect nothing (open, co ) to UNKNOWN terminals.
Note
High terminals (Hror and Hcur) and Low
terminals (Lcur and Lpor), respectively, must

be connected together.

d. Set oscilloscope control as follows:

VOLTS/DIV . .....c.viinnnn. 0.01Vv
TIME/DIV.............ccv i, 0.5msec
TRIGGER. ............... ... .. ... INT
SWEEPMODE ...................... AUTO
Input...... ... .. GND

5-8
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Model 4262A Section V
Paragraph 5-23
ADJUSTMENT

e. Adjust position control of oscilloscope so that baseline is centered on the CRT.
f. Set oscilloscope input mode to dc.

g. Adjust potentiometer A12R1 until dc level of displayed waveform is OmV
+10mV. Refer to Figure 5-4 which shows well-adjusted waveform.

Figure 5-4. Waveform at A12Q11 Source.
Note

If adjustment is not successful, see Section
VIII service sheet for troubleshooting.

5-23. A13 BOARD OFFSET ADJUSTMENT.
PURPOSE:

This adjustment eliminates any residual dc offset voltage from the A13 Process
Amplifier Board Assembly.

(1)To A3 TPI
(2)To AI3 TP2

(3)To AI3 TP3 BNC To ALLIGATOR CL_|IP CABLE

OSCILLOSCOPE

i =o o
0,0 C U

foo————=———

5.0
— ‘nlgboo| 5
Figure 5-5. A13 Board Offset Adjustment.
EQUIPMENT:
Oscilloscope . ........covuunn HP 180C/w1801A/wl1821A

5-9
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Section V Model 4262A
Figure 5-6

ADJUSTMENT

5-10

PROCEDURE:
Note

The A12 board offset adjustment (paragraph
5-22) must precede these adjustments. The
adjustments in these steps can be performed
separately, but steps (1) and (2) must be per-
formed prior to step (3).

(1) OFS -1 ADJUSTMENT.

a. Connect BNC to dual alligator clip cable between oscilloscope and 4262A test point
A13TP1 and 4262A chassis (see Figure 5-5).

b. Set 4262A controls as follows:

DCBIAS. ... i OFF
SELFTEST...... ... .00 i, OFF
FUNCTION. ...t i L
CIRCUITMODE................cccu.... SER
LOSS. .. D
TESTSIGNAL . ........... ... ... 1kHz
LCRRANGE ..................... MANUAL

(Set to 100mH range)
DQRANGE ..................... ... AUTO
TRIGGER. ............... . ... INT

c. Short-circuit the four UNKNOWN terminals together.

d. Set oscilloscope controls as follows:

VOLTS/DIV ... .. .. 0.005V
TIME/DIV. ......... ... 0.5msec
TRIGGER. ............ ... .. i, INT
SWEEPMODE ...................... AUTO
Input. . ... ... GND

e. Adjust position control of oscilloscope so that baseline is centered on the CRT.

f. Set oscilloscope INPUT to DC.

g. Adjust “OFS-1” potentiometer A13R1 until dc level of displayed waveform is OmV
11mV. Refer to Figure 5-6 which shows well adjusted waveform.

R

Figure 5-6. Waveform at A13TP1.
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Model 4262A Section V
Figure 5-7
ADJUSTMENT

(2) OFS - 2 ADJUSTMENT.

a. Connect BNC to dual alligator clip cable (or 1:1 oscilloscope probe) between oscillo-
scope and 4262A test point A13TP2 and 4262A chassis (see Figure 5-5).

b. Change 4262A controls as follows:

FUNCTION. . ... ciii ittt i i C
CIRCUITMODE. . ..................... PRL
LCRRANGE ............. ... ... MANUAL

(Set to 100pF range)
c. Connect nothing (open, oo ) to UNKNOWN terminals.
Note
High terminals (Hror and Hcur) and Low
terminals (Lcur and Lpor), respectively, must

be connected together.

d. Adjust “OFS-2” potentiometer A13R2 until dc level of displayed waveform is within
OmV £1mV. Refer to Figure 5-7 which shows well adjusted waveform.

Figure 5-7. Waveform at A13TP2.

(3) OFS -3 ADJUSTMENT.

a. Use 10:1 oscilloscope probe for this adjustment. Connect oscilloscope probe to 4262A
test point A13TP3 and ground clip lead of probe to 4262A chassis.

b. Change 4262A controls as follows:
TEST SIGNAL ............ 1kHz, LOW LEVEL

LCR RANGE
(set to 1000pF range)

5-11
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Section V Model 4262A
Figure 5-8

ADJUSTMENT

¢. Adjust “OFS-3” potentiometer A13R66 until dc level of displayed waveform is OmV

#10mV. Refer to Figure 5-8 which shows well adjusted waveform.
Note

Signal observed may be somewhat noisy.
Adjust offset control so that signal is equally
balanced around O volts dc.

Figure 5-8. Waveform at A13TP3.

5-12
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Section V

Model 4262A
Paragraph 5-24

ADJUSTMENT

5-24. A14 PHASE DETECTOR & INTEGRATOR ADJUSTMENT.

PURPOSE:

These adjustments eliminate phase error in the phase detector and properly set
timing of zero detector to minimize measurement error.

To Chassis

To A4 TP3

DC VOLTMETER

EEIEID oooo 6

%

Figure 5-9. A14 Phase Detector & Integrator Adjustment.

EQUIPMENT:
DC Voltmeter ................... HP 5300A/w 5306A
DUT BOX. oottt t it i i et ieeeeainnnnn HP 16361A
TestLeads..................... HP P/N 16361-61605
Note
If DUT box is not available, it is recommend-
ed that the following DUT’s be used as
standards:
Calculated D | Required
DUT Values of components (1kHz) Calibration
Accuracy
— —|C: 10nF (HP P/N: 0160-0408) D < 0.001 0.1%
— — |C: 1000pF (HP P/N: 0160-3766) D < 0.001 0.1%
C
C: 10nF  (HP P/N: 0160-0408)
‘E::Rl' R:10kQ (HP P/N: 0698-6360)  1-592 D: 0.1%

The components listed above should be calibrated before use. Refer to
“Calibration of DUT's” on page 4-4 for proper DUT calibration method.
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Section V Model 4262A
Figure 5-10
ADJUSTMENT

PROCEDURE:
(1) OFS - 4 ADJUSTMENT,

a. Connect DC voltmeter minus input to test point A14TP3 and plus input to 4262A
chassis with dual banana plug to alligator clip cable. See Figure 5-9.

b. Set DC voltmeter range as appropriate for measuring +3 volts.
c. Set integrator test switch A22S1 (located at upper right on A22 Display Control and

RAM Board Assembly) to TEST 1 position. See Figure 5-10 which shows location of
switch S1.

A22 Board Assembly

Figure 5-10. A22S1 Switch Setting.

d. Set 4262A controls as follows:

DCBIAS. ... ... .. it i, OFF
SELFTEST........ ... .. ..o, OFF
FUNCTION. ...ttt C
CIRCUITMODE................ ..., PRL
LOSS. ... e D
TESTSIGNAL . ...........oiiviiiann. 1kHz
LCRRANGE ................ooun, AUTO
DQRANGE .............. ... ... AUTO
TRIGGER..............oiiiiiiiinnn, INT

e. Connect nothing (open, e Q) to UNKNOWN terminals.
Note
High terminals (Hror and Hcur) and Low
terminals (Lcur and Lpot), respectively, must

be connected together.

f. Adjust “OFS-4” potentiometer A13R67 for +2 volts 0.5 volts (the voltage is actually
negative).

5-14
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Model 4262A Section V
Figure 5-11
ADJUSTMENT
(2) ZERO DETECTOR & APAO ADJUSTMENT.
—

DUT BOX

PROCEDURE A.

(2)

Figure 5-11. Zero Detector & APAO Adjustments.

Note

If DUT Box is available, use procedure A. If
not, use procedure B.

(b)

a. Adjust “ZOF” potentiometer A14R1 for 1000 counts £1 count on 4262A LCR

display.

b. Adjust “APAO” potentiometer A14R15 for .000 to .001 count on 4262A DQ

display. .

c. Set 4262A TEST SIGNAL control successively to each test frequency and test signal
level shown in Table 5-5 and confirm that DC voltmeter readings are within O to
+4 volts at each control setting. Also confirm that 4262A LCR display and DQ
display are within the tolerances described in steps a and b.

Table 5-5. TEST SIGNAL Settings.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Frequency Low Level
120Hz off
1kHz off
10kHz off
120Hz on
1kHz on
10kHz on

Note

If result of confirmation check is not satis-
factory, readjust "OFS-4" potentiometer
Al13R67 for any voltage between +1 volt and
+3 volts to satisfy the requirements of step
c. If this adjustment fails to bring the volt-
age at A14TP3 to within its tolerance orto
satisfy the confirmation check, refer to Sec-
tion VIII for troubleshooting.
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Section V

Model 4262A

ADJUSTMENT

Reset integrator test switch A22S1 to off.

Connect Test Leads (HP P/N: 16361-61605) between 4262A UNKNOWN terminals
and 16361A DUT Box as shown in Figure 5-11 (a).

Set 16361A LCR RANGE to 1000pF.

Note dissipation factor readout on DQ display.

Manually change 4262A LCR RANGE to 10nF.

The change in dissipation factor readout between that obtained in step g and that in
step h should be less than 1 count. If not satisfactory, readjust “ZOF”’ potentio-
meter A14R1 (step a).

Set 4262A LCR RANGE to AUTO.

Set 16361A LCR RANGE toD =1.8.

Verify that DQ display count is the calibrated value of 16361A within 3 counts.
If this test fails, readjust “APAO” potentiometer A14R15 (step b).

PROCEDURE B.

g.
h.

5-16

Set integrator test switch A22S1 to off.

Attach HP 16061A Test Fixture to 4262A UNKNOWN terminals as shown in Figure
5-11 (b).

Connect 10nF capacitor to the 16061 A as DUT.
Manually set 4262A LCR RANGE to 10nF.

Adjust “ZOF” potentiometer A14R1 for the calibrated value of DUT %1 count on
4262A LCR display.

Adjust “APAO” potentiometer A14R15 for .000 count on 4262A DQ display.
Connect a 1000pF capacitor in place of the 10nF capacitor as DUT.
Adjust “ZOF” potentiometer A14R1 f01:.000 count on 4262A DQ display.

Connect a 10nF capacitor with 10k parallel resistance (D 221.59) in place of the
1000pF capacitor.

Adjust “APAO” potentiometer A14R15 for the calibrated D value of DUT 2
counts on 4262A DQ display.
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Section V
Paragraph 5-25

Model 4262A

ADJUSTMENT

5-25. 10kHz MEASUREMENT ACCURACY ADJUSTMENT.
PURPOSE:

This adjustment eliminates measurement error due to stray capacitances on A12 and
A13 board assemblies and maximizes measurement accuracies at 10kHz measure-
ment.

Note
Each of the following adjustments are inter-

related. To achieve correct adjustments, do
not change adjustment procedure or sequence.

13
oio
©s
ol
(=i
Os

T — N N—
(a) (b)
DUT BOX
AY ! ’
Figure 5-12. 10kHz Measurement Accuracy Adjustment.
EQUIPMENT:
DUT BOX. ..ottt it it i e i e i HP 16362A
TestLeads.................... HP P/N: 16361-61605
DU s ..ot it i e See Note below.
Note
It is recommended that the following DUT’s
be used as dissipation factor standards. DUT’s
marked with a dot (¢ ) in the table are includ-
ed in the 16362A DUT Box.
Required
DUT Values of components (ia'l:‘ll})aktf{d D Calibration
a 2) Accuracy
Cl
*C1::100pF (HP P/N: 0160-0336) 1.592
— | R1: 100k (HP P/N: 0698-4158) :
C2
|_|*C2: 1000pF (HP P/N: 0160-3766) 1.502
J™ [ R2: 10ke  (HP P/N: 0698-6360) :
¢3 B3 | c3: 10nF  (HP P/N: 0160-0408) D...0.1%
. : § 1.885 C..0.1%*
R3: 3kQ  (HP P/N: 0698-6348) [R. 0_02%]
= |+c4: 100nF (HP P/N: 0160-4113) 159
-~ | R4: 1000 (HP P/N: 0698-6323) -592
C5 RS | C5: 100nF (HP P/N: 0160-4113) 1.885
R5: 3002 (HP P/N: 0698-6346) )
*After calibrating capacitances to within 0.1% and
resistances to within 0.02%, the dissipation factor
tolerance is £0.002 for each DUT.
Refer to ““Calibration of DUT’s" on page 4-2 for
the proper DUT calibration method.
5-17
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Model 4262A

ADJUSTMENT

Model 4262A
Section V

5-18

PROCEDURE:

(1) A13C1 Adjustment.

a. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN terminals and
16362A DUT Box as shown in Figure 5-12 (a). If DUT Box is not available, attach

16061A Test Fixture to 4262A UNKNOWN terminals [see Figure 5-12 (b)].

b. Set 4262A controls as follows:

DCBIAS. . ... ... OFF
SELFTEST................ ... .. . ... OFF
FUNCTION. ........c.iiiiii ittt C
CIRCUITMODE. ...................... PRL
LOSS. .. .o D
TESTSIGNAL ............... . ... ... 10kHz
LCRRANGE ............ooiiiian. AUTO
DQRANGE ......... ... oo, AUTO
TRIGGER.............. ..o, INT

Rotate both C and L. ZERO ADJ controls fully cw.

alternate DUT, to 16061A:

DUT Values of components

C

m C: 1000pF (HP P/N: 0160-3766)

R R: 10k (HP P/N: 0698-6360)

4262A DQ display.

Note

If this adjustment fails to bring dissipation
factor readout to within the tolerance, change
A13C1 to 5.5/18pF capacitor (HP P/N: 0121-
0036) and try adjustment again,

(Confirmation Check)

Note

If 16362A is available, perform the following
check. If not, proceed to A12C1 adjustment
which follows.

Set 16362A LCR RANGE to 1000pF D = 1.8 or connect the following sample, as an

Adjust capacitor A13C1 for the calibrated value of the 16362A (or DUT) +3 counts on
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ADJUSTMENT

Model 4262A

f.

g.

16362A
LCR RANGE

Capacitance
Readout

Dissipation Factor
Readout

1000pF D=0.01

*C. V. £ 2 counts

*¥C. V. £ 2 counts

1000pF D=1.8

Approx. 1100 counts

*¥C. V. £ 3 counts

100nF D=1.8

Approx. 500 counts

*C. V. £ 5 counts

1uF D=0.01

*¥C. V. £ 2 counts

*¥C. V. £ 2 counts

B «C V. = Calibrated Value of DUT.

If table test fails, repeat step e.

(2) A12C]1 Adjustment.

a.

Note

The follawing A12C1 Adjustment needs to be
performed only when A12R4 is replaced.

C

T+

R

C: 100nF (HP P/N: 0160-4113)

R: 100 (HP P/N: 0698-6323)

6800pF
8200pF -
10000pF

HP P/N: 0160-0159
HP P/N: 0160-0160
HP P/N: 0160-0161

Note

Nominal value is 6800pF. Increasing A12C1

by 1000pF increases display 2 counts.

(3) A12C3 Adjustment.

a.

b. Connect the following DUT to 16061A.
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C R

—AH-W—

C: 10nF (HP P/N: 0160-0408)

R: 3k (HP P/N: 0698-6348)

Verify that the table below is satisfied when the tests are made by changing DUT and
CIRCUIT MODE (as given in table):

‘Set 16362A LCR RANGE to 100nF D = 1.8 or connect the following sample, as an
alternate DUT, to 16061A.

Verify that the dissipation factor readout on 4262A DQ display is the calibrated value
of the DUT within a tolerance of + 3 counts. If not within tolerance, change A12C1 to
an appropriate value selected from the adjustment range below:

Remove Test Leads and attach 16061A Test Fixture to 4262A UNKNOWN terminals.
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ADJUSTMENT

c. Note dissipation factor readout on 4262A DQ display.
d. Change 4262A CIRCUIT MODE to SER.

e. Adjust A12C3 so that capacitance readout on 4262A CRL display is the calibrated value
of DUT £2 counts and the difference in dissipation factor readout between steps ¢ and d
is less than 5 counts.

Note
If adjustment is not successful, change A12C3
to 5.5/18pF capacitor (HP P/N: 0121-0036)
and try adjustment again.

(4) A12C2 Adjustment.

a. Connect the following DUT to 16061A.

C: 100nF (HP P/N: 0160-4113)

C R
—AHW—
R: 3002 (HP P/N: 0698-6346)
b. Set 4262A CIRCUIT MODE to PRL.

c. Note dissipation factor readout on 4262A DQ display.
d. Change 4262A CIRCUIT MODE to SER.
e. Verify that 4262A displays the following:

1) Capacitance readout of CRL display should be the calibrated value of DUT
%2 counts.

2) The difference in dissipation factor readout between steps ¢ and d should be less
than £5 counts.

f. If either 1) or 2) are not satisfied, change A12C2 to an appropriate value selected from
the adjustment range below:

30pF HP P/N: 0160-2139
39pF HP P/N: 0140-0190
51pF HP P/N: 0160-2201
62pF HP P/N: 0140-0205
Note

Nominal value is 39pF. Increasing A12C2 by
10pF decreases capacitance and dissipation
factor readouts 2 and 3 counts respectively.

5-20
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ADJUSTMENT

‘ (Confirmation check)

Note

If 16362A DUT Box is available, use pro-
cedure A. If not, use procedure B.

PROCEDURE A,

kg g'

Remove 16061A from 4262A UNKNOWN terminals and connect Test Leads (HP
P/N: 1636161605) between 4262A UNKNOWN terminals and 16362A DUT Box as
shown in Figure 5-12 (a).

Set 16362A LCR RANGE to 1pF position.

Set 4262A CIRCUIT MODE to PRL.

Adjust C ZERO ADJ potentiometer for calibrated value of 16362A0n 4262A LCR
display.

Set 16362A LCR RANGE to 100pF D =1.8.

Verify that dissipation factor readout on 4262A DQ display is the calibrated value
of 16362A £5 counts. '

Note

If this confirmation check fails, repeat A12C2
adjustment.

PROCEDURE B.

g.
h.

i.

Set 4262A CIRCUIT MODE to PRL.
Connect nothing to 16061A Test Fixture.

Adjust C ZERO ADJ potentiometer for 0.00 counts (10pF range) on 4262A LCR
display.

Connect the following DUT to 16061A.

-uf—_l- C: 100pF (HP P/N: 0160-0336)
R: 100kQ (HP P/N: 0698-4158)

R

Verify that dissipation factor readout on 4262A DQ display is the calibrated value
of DUT %5 counts.

Note

If this confirmation check fails, repeat A12C2
adjustment.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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ADJUSTMENT

5-26. C ZERO ADJ CIRCUIT ADJUSTMENT (A12).
PURPOSE:

To adjust C ZERO ADJ control range.

Note
No adjustrhent is required for L ZERO ADJ
control.
EQUIPMENT:
DUT BOXK. ot vttt ittt eiiaeeeeneen 16362A
Test Leads. ................... HP P/N: 16361-61605
[] gugvgoD A:f: EI=i=l=} '_0_00‘:)’0’02;0,-
.. ————. 6 BOBE 88 BEoO
0000 ol ‘e BBo0 B8O
—
l DUT BOX
Q-
Figure 5-13. Offset Adjustment Setup.
PROCEDURE:

1. Connect Test Leads (HP P/N: 16361-61605) between 4262A UNKNOWN terminals and
16362A DUT Box as shown in Figure 5-13. If 16362A is not available, attach 16061A
Test Fixture to UNKNOWN terminals.

2. Set 4262A controls as follows:

DCBIAS. ... ... ... i, OFF
SELFTEST................ .o .. OFF
FUNCTION. . . ...ttt i i Cc
CIRCUITMODE.................. ... PRL
LOSS. . e D
TESTSIGNAL ..........ooivuin... 10kHz
LCRRANGE ....................... AUTO
DQRANGE .................. ... ... AUTO
TRIGGER............ .. i, INT

3. Set 16362A LCR RANGE to 19pF or connect the following DUT to 16061A:

c R C: 18pF (HP P/N: 0160-2263)
4 HHWA—

R: 8.66k2 (HP P/N: 0698-3498)

5-22
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4. Note capacitance and dissipation factor readout on 4262A display.

5. Rotate 4262A C ZERO ADJ control cew until capacitance readout on LCR display is
half that obtained in step 4 within a tolerance of £3 counts.

6. Adjust A12C11 until dissipation factor readout becomes double that obtained in step 4
within a tolerance of £2 counts.

Note
Because A12C11 and C ZERO ADJ controls
interact with each other, maintain capacitance

readout obtained in step 5 by controlling C
ZERO ADJ until A12C11 is properly adjusted.

5-23
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¢ SECTION VI
REPLACEABLE PARTS

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

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 manufacturer's code numbers.

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

a. Electrical assemblies and their components in
alphanumerical order by reference designation.

b. Chassis-mounted partsin alphanumerical order

6-3. ABBREVIATIONS. by reference designation.
6-4. Table 6-1 lists abbreviations usedin parts list, ¢. Miscellaneous parts.
schematics and throughout the manual. In some
cases, two forms of abbreviations are used, one in d. Illustrated parts breakdowns, if appropriate.
all capital letters, and one in partial capitals or no
capitals, This occurs because the abbreviations in The information for each part includes:
' parts list are always all capitals. However, in the
schematics and in other parts of the manual, other a. The Hewlett-Packard part number.
abbreviation forms with both lower case and upper
case letters are used. b. The total quantity (Qty) in the instrument.

Table 6-1. List of Reference Designators and Abbreviations

. REFERENCE DESIGNATORS
A = assembly E = misc electronic part P = plug u = integrated circuit
B = motor F = fuse Q = transistor v = vacuum, tube, neon
BT = battery FL = filter R = resistor bulb, photocell, etc.
C = capacitor J = jack RT = thermistor VR = voltage regulator
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 signaling (lamp) MP = mechanical part TP = test point
ABBREVIATIONS
A = amperes H = henries NPN = negative-positive- RWV = reverse working
A.F.C. =automatic frequency control HEX = hexagonal negative voltage
AMPL = amplifier HG = mercury NRFR = not recommended for
_ . HR = hour(s) field replacement
B.F.O. = beat ijequency oscillator Hz = hertz NSR = not separately S-B = slow-blow
BE CU = beryllium copper _
N . . replaceable SCR = screw
BH = binder head IF = intermediate freq. - .
N SE = selenium
BP = bandpass IMPG = impregnated SECT = section(s)
BRS = brass INCD = incandescent OBD = order by description SEMICON - semiconductor
BWO = backward wave oscillator INCL = include(s) OH = oval head st z silicon
. INS = insulation(ed) [0) 4 = oxide _
ccw = counter-clockwise INT - internal SIL = silver
CER = ceramic h . SL = slide
* CMO = cabinet mount only k = kilo = 1000 P - peak SPG = spring
COEF = coefficient B i . SPL = special
COM = common LH - l_eft hand PC - p‘nnted c1_l{cult SST = stainless steel
COMP = composition LIN = linear taper 4 = pico = 10 SR = split ring
LK WASH = lock washer PH BRZ = phosphor bronze _
COMPL = complete X N Tare STL = steel
LOG = logarithmic taper PHL = Phillips
. CONKN = connector LPF = low pass filter PIV = peak inverse voltage
cp = cadmium plate h a PNP - positive-ne ative-g TA = tantalum
CRT = cathode-ray tube s -3 = positi g TD = time delay
: m = milli = 10 positive _
cw = clockwise 6 TGL = toggle
M = meg = 10 P/O = part of THD - thread
DEPC = deposited carbon MET FLM = metal film POLY = polystyrene YR
: . . N TI = titanium
DR = drive MET OX = metallic oxide PORC = porcelain TOL - tol
MFR = manufacturer POS = position(s} = fo'erance
ELECT = electrolytic MINAT - miniat POT - potenti ¢ TRIM = trimmer
ENCAP = encapsulated = miniature = potentiometer TWT = traveling wave tube
_ MOM = momentary PP = peak-to-peak
EXT = external . :
MTG = mounting PT = point u = micro = 108
F = farads MY = "mylar" PWV = peak working voltage
f = femto = 1071 _ - 10°° VAR = variable
: FH = flat head n = nano = VDCW = dc working volts
FILH - fillister head N/C = normally closed )
FXD - fixed NE = neon RECT = rectifier w/ = with
9 NI PL = nickel plate RF = radio frequency w = watts
G = giga = 10 N/O = normally open RH = round head or wIV = working inverse
GE = germanium NPO = negative positive zero right hand voltage
GL = glass (zero temperature RMO = rack mount only ww = wirewound
GRD = ground{ed) coefficient) RMS = root-mean square w/0 = without
0001-9700
6-1
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¢. A description of the part.

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

e. The manufacturer's number for the part.

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

6-7. ORDERING INFORMATION.

6-8. To order a part listed in the replaceable parts
table, give the Hewlett-Packard part number, indi-~
cate 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 re-
placeable parts table, state thefull instrument model
and serial number, the description and function of
the part, and the number of parts required. Address
your order to the nearest Hewlett-Packard office.

Model 4262A

6-12. DIRECT MAIL ORDER SYSTEM.

6-13. Within the USA, Hewlett-Packard can supply
parts - through a direct mail order system, Ad-
vantages 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. Prepaidtransportation (thereis a small handling
charge for each order).

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

6-14, Mail order forms and specific ordering infor-
mation is available through your local HP Office.
Addresses and phone numbersare located at the back
of this manual.

Table 6-2. Manufacturers Code List.

MFR NO. MANUFACTURER NAME ADDRESS ZIP CODE
0024E JERMYN INDUSTRIES
0138J AMP INC HARRISBURG PA
0160G ALLEN-BRADLEY CO MILWAUKEE WI
0169H TEXAS INSTR INC SEMICOND COMPNY DIV DALLAS TX
03888 KDI PYROFILM CORP WHIPPANY NJ 07981
0203G MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ
0217B AIRCO SPEER ELEK DIV AIR RDCN CO NOGALES AZ
0223G FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA
07933 RAYTHEON CO SEMICONDUCTOR DIV HQ MOUNTAIN VIEW C 94040
0248C CTS OF BERNE INC BERNE IN
0248D CTS KEENE INC PASO ROBLES CA
0291J SIGNETICS CORP SUNNYVALE CA
0299E MEPCO/ELECTRA CORP MINERAL WELLS " TX
03251 STANFORD APPLIED ENGINEERING INC SANTA CLARA CA
0329B CORNING GLASS WORKS (BRADFORD) BRADFORD PA
0340F NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA
0341B CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC
28480 HP DIV 00 CORPORATE PALO ALTO CA
0365A MEPCO/ELECTRA CORP SAN DIEGO CA
0374D BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA
0379D ADVANCED MICRO DEVICES INC SUNNYVALE CA
03791 HARRIS SEMICON DIV HARRIS-INTERTYPE MELBOURNE FL
04207 SPRAGUE ELECTRIC CO NORTH ADAMS MA
0450G TRW ELEK COMPONENTS CINCH DIV ELK GROVE VLGE IL
72136 ELECTRO MOTIVE CORP SUB IEC WILLIMANTIC CT 06226
© 73138 BECKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON CA 92634
73899 J F D ELECTRONICS CORP BROOKLYN NY 11219
04678 TRW INC PHILADELPHIA DIV PHILADELPHIA PA
76381 3M COMPANY ST PAUL MN 55101
0552D DALE ELECTRONICS INC COLUMBUS NE
28480 NO M/F DESCRIPTION FOR THIS MFG NUMBER

6-2
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Table 6-3
Table 6-3. Replaceable Parts.
Reference HP Part .. Mfr
. g N Qty Description Mfr Part Number

Designation umber Code
a1 0426266501 i MDTHER BOARD ASSEMBLY 28u80 0id2bleb6508

0026226501 1 PC HOARD, BLANK 28480 0u2n2e26501
ALy 1251 «3004 1 CUNNECTOR 40aPIiN M RECTANGULAK 76481 3482-2002
A1XAQR 12511886 CONNECTORePC EDGE 15=CONT/RUN 2=ROKS n4806G 252%15=30=3uD
AL XALTIL 12%1=18R6 CONNECTOK=PL EDGE 19=CONT/ROW 2=ROWS 04506 252%15«3u=340
ApXAYLR 1251=188s CONNECTOR=PC EDGE 1SCUNT/RUW 2«RUWS nu4s06 252% 152 30w340
afxayat 1251=188¢6 CUNNECTORPC EDGE 1S«CONT/RON 2eHORSE 04S0G 252=15= 5023840
AYXAa12R 1251=1886 CONNEC TOR«PC ENGE )1SeCUNT/ROW 2eROWS 04506 252e15e30e3d0
AtxatlL 12%1e1886 CONNECTOR«PC EDGE 1S«~CONT/ROW 2=RDAS 04S06 252wiSe s34l
Afxay R 1251=1886 CONMECTORK=PC EDGE 1S5S«CONT/RUW 2+R0O4S5 045006 292e]15a80=8uy
AfxAqdL 1251 =18Rs CONNECTOReP( EDGE 15<CUNT/ROW 2<RQ®S 0u506 252~ 15=30=340
AtxatuR 1251=1HRs CONNKECTOK-PC EDGE 15«CONT/ROW 24R0WS nasnG 252« 1550340
ALXAQIL 1259 =16R6 CONNECTORPC EDGE {S=CONT/POW 2<ROWS 04806 ¢52w1Sn3u=3dd
AL XA 1K 1291«188Rs CONNECTOR=PC EDGE 1HeCUNT/ROW 2eRUWS 04506 2%¢=1%e30=3ud
AtxapaL 1251|880 CONNECTOR®PL EOGE tSeCONT/ROA 2«ROWS 14506 252e15=30e3dl
AYXAQ2R 1291 =1ERs CONNECTOR=PC EDGE 1S=CUNT/RUW 2=RUWS 04506 252w 15300540
APXAPYL 1251 =tRAH CONLNECTORePL EDGE 19=CONT/ROW 2«R0OWS 04506 252«1%«30e340
Ay xA2 SR 1725t=1886 CONMEC TOR®PC EDGE 19«CONT/ROW 2=R(nS a4suG 252e15«30w3u0
ALXA4L t251{«18R6 COMNECTORePC EDGE 1S5«CUNT/RON 2=ROWS 04506 252%«15+» 30340
AL XAPUR 1251 =188 CONNECTOR®P( EDGE 15=CUNT/RGW 2=ROWS 04506 2%2=15+3U=540
A1XA2SL 1251 ~188s CUNNECTOR®PC EDGE 15eCONT/RUM 2vRUWS 04306 252=15=30=540
LR 1es1=1R8e CONNECTURaPL EDGE 1S«CONT/RUW 2eR(WS 04506 25215+ 30=300
L2 QU262eb6502 1 KEYROARD § DISPLAY ASSEMBLY 28489 042ed~b650e

0u262e265079 1 PC BDARD, BRLANK ELLED] J262m20502
420 0180=N291¢ Q CARACITOR=F XD tUFsmt0x 35VDC TA Q420d 1500105X903%42
LPDES] 1990 «0idb 37 LEDVISIHLE LUMSINT=EMCR TFe20MBaMay 2848y 19900480
APDSY 1990=04K0 LEDVISIBLE LUMeINTZ{MLL IFs20MAmbidx 28480 1990~04bo
LEPE) 1990=048e LEDeVISIBLE LUMeINTSIMOD [Fz20MBwMAx 28480 1990=04k6
A2D54 1990=0486 LENmVISIHLE LUMeINTSINCD [FE20MAMAX 26489 1990e0uRe
A205% 19900452 1 DISPLAY=NUM SEG 1eCHAR ,3eH 2b4d0 1990=Du%2
A2U58 1990=0d34d 7 DISPLAY-NUM SLG felHAR (3=n 28480 199004 54
a2057 1990=0434 DISPLAYeNUM SEG {eCHAR ,3eH 284K0 1990=0434
A2USH 199¢=0u 34 DISPLAY=NUM SEG 1=CHAR 3eH 26us0 19900434
a2hsq 19900517 1% LEDeVISIHRLE LUMeINTZ3IMLD JFz20MAetdx 28480 1990=0517
220510 1990=0517 LEDeVISIALE LUMeINTZ3MCD [Fs20MA=MAX 2busg 1990=0517
A20U811 19699-0517 LEDeVISIALE LUMeINTZIMLD [Fe2uMieMAx 28180 1990=0517
a2bst2 1990=0517 LECaVISIHKLE LUM=INTZBM{D 1F320MAemAX 28480 1990004917
420513 19900517 LED=VISIBLE LUM=INTZ3MCD [F=220MAeMAY 248480 19900937
A2US11 199y=0517 LefleyISTRLE LUMaINT3IMCD IFz20MAeMAX 28u8n 1990=0%17
LYUEIRY 19900517 LtUeVISIRLE LUMINTZIMCD IF220MAeMAYX 28u40 1990=0517
Ap0S14 1990«0517 LEDSVISIBLE LUMSINT3IAMCD [Fz20MAaMAX 2ubQ 1990«0917
A20517 19900517 LED=VISIRLF LUMeINTEIMCD [F320MAeMAX 26489 1990w0517
a2031#R 199n«0%17 LED«VISIRLE LUMINTZIMCD [Fz20MAwMAX 28480 199020917
420519 1990~0517 LED=VISIBLE LuMeINTSSMCD [F320MAeMAX 28480 1990«0%17
agbs20 1990=0434 DISPLAYeNUM SEG {eCHAR ,SeM 28480 19900434
aous2y 1990w04 84 DISPLAYSNUM 5EG feCHAR ,SeH 28ue0 1990e0ul3y
820822 t990=0434 DISPLAY=NOM SEG 1=CHAN , Sen 28480 1990=043u
apDsPy 19900434 DISPLAYeNUM SEG JeCHAR ,3eM 24480 19900034
420324 1990=0486 LEDWVISIHLE LUMeINTSIMCD [F320MAemMAx EEELT 1990e0ude
A2082% 1990-0486 LEDeVISIHLE LUMeiNTEIMLL IF320MasiAX 28480 1990=04H0
A2U526 196GepuRe CEDeVISIBLE LyMeINTS{MCD [Fs20MAaMmAx 2HUB0D 1990=04Bb
ap0s27 19990480 LEDVISIBLE LUM=TiT3IMCD [Fs20MAeMAX 28450 19900480
a2lsos8 1990-0665 LENaVISIHLE LUMeINTSIMCD [Fs2(MAeMAX 2RUBQ 1990-0665
20829 1990-0665 LER=VISIKLE LUMeINT3{MCU [Fz20MaeMAX 28480 1990-0665
A2U539 1990-0665 LEReVISIHBLE LUMINTa{MCD JFz2oMaepax 28480 1990-0665
82053 1990-0665 LEDeVISIHLE LUM=INT=IMCD [F=20MAamtax 28uBn 1990-0665
a20542 199004806 LED=VISIALE LUMeINTIIMCD [Fzs20MAwMAX 2848¢ 1990=0uhRo
420813 1990~04BRo LeDeVISIRLE LUMeINTIIMED [Fe20MAsMAX 28uBo 1990=nu8p
A2053%4 1990 «0URe LEUeVISIHLE LUMeINTZIMCO [Fz20MAeMAX p8u80 1990e0uds
420335 1990=04f0 LEDeVISIKLE LUMINTZIMCD JFs20MAeMay 28480 1990~0uAe
420536 1990=0486 LECRVISIHLE LUMeINTaIMLD JF=20MeeMAX 28480 1990=048b
a20s8%v7 1990=04R0 LEDeVISIELE LUMeaINTEIMLD [FR20MAwMAX 28480 19900486
42033R 19900436 LEDaVISIHLE LUMeINTSIMCD [Fz2oMaemax 28480 1990=0uBs
420839 1990-0uhb LEDeVISIBLE LUMaINTEZIMCD [F=20MAwMaX 28u4b0 1990=0uld6
A2U8u0 1990-0665 LEBeVISIBLE LUMeINTa{MLD [Fa2yMa=Max 2huBo 1990-0665
420841 1990-0665 LEDeVISIALE LUM=INTZ{MLD [F320MAerMax 28480 1990-0665
a205u2 1990-0665 LeLeVISIHLE LUMeINTZ{MCD JF32(QMAeMAX FL.LLL] 1990-0665
420843 1990-0665 LED~VISIBLE LUMaINTRIMCD [F220MamMAX 2648y 1990-0665
420844 1990-0665 LEDeVISIBLE LUMINTSIMCD [Fa20MaeMax 28440 1990-0665
420545 1990-0665 LEDeVISIBLE LuMeINTIIMCO 1Fz20MaeMaX 28480 1990-0665

See introduction to

this section for ordering information
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Table 6-3

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

renc HP Part . Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
A20846 1990-0665 LEDeVISIBLE LUMINTZIM{D [FER0MbeMAX - 28480 1990-0665
A20847 1990-0665 LEG=VISIBLE LUMeINTEIMED JFz20MAeMAY 2HURY 1990-0665
420848 1990-0665 LEOeVISIALE LUMe]INTIIMLU 1FSQ0MbwMAX 2534840 1990-0665
420849 1990-0665 LEDeVISIBLE LUMeINTEIMCD IFz20MAwMAX 2Bubo 1990-0665
apbss0 1990-0665 LED«VISIRLE LUMeINTZIMLD IFagoMierax 28480 1990-0665
420551 1990-0665 LEDeVISINLE LUMeINTaIMLD 1Fe20MAmMAY 28480 1990-0665
AQU582 1990-0665 LEUVISIBLE LUMeINTZIMCD [Fs20MAabAX 28460 1990-0665
420593 1990-0665 tEDeVISIBLE LUM=INTB{MLD IF220MaeMAx 28489 1990-0665
420854 1990-0665 LEDeVISIBLE LUMeINTS{MID TF320MAwMAYX 26u80 1990-0665
420855 1990-0665 LED=VISIALE LUMeINTSEMLD JFE20MAwMAX 24480 1990-0665
820856 1990-0665 LED=VISIRLE LUMaINTZIMLD JFs2oMAwMaX 28480 1990-0665
a2d 1200-0638 3 SOCKETmIC {4elONT DIPwSLDR 03251
A2Je 1200-0638 SUCKRETeIC 14=CONT LIP<SLDK 03251
AgJdy 1200-0638 SUCKETwIC 14d=CONT DIPeSLDK 03251
82ty 1200-0638 SOCKETelC j4eCONT DIPeSLOK 03251
a2.J% 1200-0638 SUCKET#IC 14«CUNT DIPeSLDR 03251
a2Je 1200-0638 SUCRET=1C 1deCONT DIPeSLDK 0325l
82J7 1200-0638 SOCKET=IC tdeCONT LIP=SLDR g32st
a2.J8 ' 1200-0638 SULKET=IC 14=CONT DIFeSLDR 038251
AQRY 16R3edTLY 37 RESISTOK 470 S% ,2%w FL TCewdd0/+a00 01606 €84S
42R2 OBh3IedT 1S RESISTUR 470 5% ,25W FU TCs=d0/+&00 01606 CRaT1S
A2K1 OeEled?1Y RESISTOR 470 5% ,2%w FL TCo=d00/¢600 01606 CEarTts
A2Ry Dud3wa?1s RESISTUR 470 5X ,25n FC TC2ed00/4600 01606 CB471S
42RS V6E3=2715 20 RESISTOR 270 5% ,29% FC TCeeduNO0/+80G0 01n0G cBeris
a2Kn Omk3e2 715 RESTSTUR 270 5% 25k F( TCEmd00/¢600 01606 cB271S
a2R7 0EET=2T¢S8 RESISTOK 270 S% ,25a FC TCGeUN(/+500 01606 cBer1s
A2RA 06832715 KESISTOR 270 SX ,25w FC T(zel0()/+600 01606 cBe71S
A2R9 N6R3«2715 RESISTOR 270 5% ,25% FC TCE=400/4600 01606 cBe715
AgryQ 0643e2715 RESISTOR 270 9% ,2%# FC TC==400/¢000 015606 cBer1s
A2R 1 Poodea?ty RESISTOR 470 5% ,25% FC T(Sel(0/¢000 01606 CB4YLS
a2kt 06R3eu71S RESISTOR 470 S% ,2%i FC TCe=d00/4600 01606 [LTRAY )
ARK13 068347145 RESISTOR 470 9% ,25%% FC TC3ed00/¢600 n1606 cua71s
B2R1u 06H36T715 RESISTOR 470 SX ,2%W FC TC2«Uu00/+000 01606 cBUTLS
LY-LEL] Obr3eu?1s RESISTUR 470 SX 25w FC TCE=d00/4600 01606 CHATLS
A2K1e N6K3ed? 1y RESISTOR 470 SX ,2S% FC TL==d00/¢600 01606 cBuTES
ARty 06b3ea71b RESISTOR 470 SX ,254 FC 1C22400/4500 01606 CHuTIS
ARt A CoBleu?is RESISTOK 470 Sx ,2%% FC TC3euQ0/4600 ni6oG CcBa715
8251 S50h0=9436 28 SWITCH, PUSHBUTTON 28460 50609436
S0u1wndul 2 KEY CAP 28480 5041w0342
a282 S060=uf02 1 SLIDE ASSEMHLY 28480 SV60edBOR
So20=34un 1 SPRINGSDETENT 28uBO 50205440
2283 906094 in 'SWITCH, PUSHBUTTON 28480 5060w94 30
Soul=-ni51 u kKEY CAP 28460 5041+03%5]
8254 SuL0m94 16 SWITCH, PUSHBUTTON 28uBY 506094306
Snutef; 3G} KEy CAP 256080 50d1en 4%y
a286 50609436 SWITCH, PUSHBUTTON 28489 5000~94 56
50u1en35y Kty CAP 28uBO 5041=035]
A256 5060=94%6 SWITCH, PUSHBUTTON 28480 S0o0=9436
S0utenity Kty CaP 28480 S04d1=03%1
2287 S060e94d}s SWITCH, PUSHBUTTON 284B0 5060°94d 30
S¢af-pn25e e KEY CAP .| 28uBo You1=0252
A25R 5060=9u3h SWITCH, PUSHBUTTON 2budo 5060=9436
56ule2%? KEY CoP 28480 5041=0252
AP59 SN6he9uln SWITCH, PUSHBUTTON 28480 5060e94 30
50U1e0252 REY CaP 28480 S0U1=02%2
A2310 060Ut SWITCH, PUSHBUTTON 284RQ 50609436
LU ELE K] 1 KEY (AP 28480 S504t-0318
42811 50609y L SWITCH, PUSHBUTTON 28480 50009436
SGulen2s2 KEY CaP 28480 S041e0e52
a2512 5060=9436 SWITCH, PUSHBUTTON 2Busg S060=94 36
Soulenese Kty CaAP 28480 S0ut=0252
82513 5060+9436 SWITCH, PUSHBUTTON 28480 50609436
3nui=0318 WLy CAP 28ubg Sguiensts
82514 S0n0e943e SWITCH, PUSHBUTTON 28480 50609436
Sout=nank 1 KEy Cap 28480 50u1w0u0b
a251% 5000=9436 SWITCH, PUSHBUTTON 28480 50009436
50a1-0318 Kty Cap 28480 S0u4t=0516
4251¢ Sub0=%436 SWITCH, PUSHBUTTON 28480 5060°9436
S0ule0dte KEY CaAP 28480 504103518
42817 50n0w9u 3L SWITCH, PUSHBUTTON 28480 50609436
S0ule031R Kty Cap 28480 50d1w0358
42518 S0b0e9a3s SWITCH, PUSHBUTTON 268480 5060=943e
SNU1e0dly KEY CAP 284890 904t=0318
A2519 S0600-9436 SWITCH, PUSHBUTTON 28480 S0b0e94 30
SN4ien3o9 - 4 KeY CAP 28440 5041=0309
a2820 50609436 SWITCH, PUSHBUTTON 28480 $0609436
Sedlwning KEY Cap 28480 5041%0309
A252) SOu0~9u36 SWITCH, PUSHBUTTON 28480 50009436
S04dleniin Kty CaP 28480 5061e031b
See introduction to this section for ordering information
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Model 4262A Section VI
Table 6-3

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

Reference HP Part L Mfr
- A N Qty Description Mfr Part Number

Designation umber Code

a822 S060+9430 SWITCH, PUSHBUTTON 28480 50009430
50ulendth Kty CAP 28480 S0uj=0318

82523 506029436 SWITCH, PUSHBUTTON 28uso S0en=9ale
S04lenlng KEY CaP 28080 50410309

842824 $060=943b SWITCH, PUSHBUTTON 28480 5060~943e
5ndt1entts KEY CaP 28480 50u1=0318

4252% 50609436 SWITCH, PUSHBUTTON 28UB0 50609436
S50ct=0318 KEY CaAP 2HuB9Y S50dte03]8

22524 S060e9u3b SWITCH, PUSHBUTTON 28u80 506099430
504l=031R KEY CaP 28480 S0ule0318

a2uy 18201200 ) 1C INV TTL LS HMeXx {eINP 0169M SN74LSOSN

a2ue 1R20«049] 4 1C DCOR TTL BCDTO=DEC umthe]oel INE 0169H SN741USN

a2uy 18200491 1C DCOR TTL BCD=TOeDEC 4=TO=i0=LINE 169K SN7u§uSN

a2ud 18200491 IC DCDR TTL BCO=TOwDEC 4eTOeiOwL INE 0169H SNTULUSN

a2awi A120=036% ] CARLE ASSEMBLY, 4O0ePIN 28480 8120~036%

A2w2 8120e0362 | CABLE AYSEMBLY, 34ePIN 268u80 At20-0362

LB ] 0U2H2e66503 ! HPwIH CONNECTUR BOARD ASSEMBLY 28uBy 0426266503
0U262=26503 1 PC BOARD, BLANK 28ubo 04262205058

[ 3.0 1291=3283 1 CUNNECTOR 24epIN F MICRORIBBON 28480 1251=3283

ayJe 120004BS 1 SOCKETIIC f¢wPIN PC MOUNTING 28UB0 1200048

4351 310101973 1 SnlITCHwSL 7elawNS DIPSLIDE~=ASSY ,14 P2480 11Pe1028

313} 04262-61609 1 CAHLE ASSEMHLY

ay (OPTION 004) 04262-66544 1 THUMBWHEEL SWITCH HOARD ASSEMBLY 268480
04262-26544 1 PC HOARD, HLANK 2RUBQ

FYRE 1251-0923 i6 CONNECTOR, PC 2 x 11 CONTACT 284l

auJ2 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 2BLBO

duJy 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

a4Ju 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

a4Js 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 204R0

Adle 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28u80

aud? 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28ubo

daJa 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 284K

auJo 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 26489

audro 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 2880

auliy 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

adjip 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

a4J13 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 26u80

aadta 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

AdJES 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

audis 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 26480

auJdyr 1200-0607 S SUCKET=IC 169CONT DIP=SLDR 0138)

Auny H120=D3bd 1 CABLE ASBEMBELY, FLAT 28480 8120=0364

as (OPTION 004) CUPB26b6505 1 CUMPARATOR KEYHUARD ASSEMBLY 28480 0420266505
V426226505 1 PC BOAND, BLANR 28440 Q426226505

4503y 1990-0%17 LEDeVISIHLE LUMSINTISMCO JF220MA=MAX 28ub0 199¢0=0517

880s2 199805214 2 LEDwVISIBLE LUMeINTER,2MCD IF3SOMAeMAKX 28480 19900521

ASDS3 1990=0%17 LED=VISIRLE LUMINTEIMCD 1Fs20MAeMAX 20480 1990-0%17

ASDSU 1990=0517 LEDeVISIBLE LUM«INT3RMCD IF220MAeMAX ELELEL] 1990-0517

ASDSS 1990=0521 LED=VISIHLE LUM=TIKT22,2MCD JFsSOMAeMAX 28480 1990=05%21

A%Ds$ 199040517 LEDVISIHLE LUMeINT23MCU [FR20MAmMAX 28u80 1990«0517

A5DS/ 1990-0665 LED-VISIBLE LUM-INT=1.0MCD IF=20MA-MAX

4531 50609436 SWITCH, PUSHBUTTON 28480 S060-943e
S0ulep3up KEY CaP 28480 S041e0442

8659 50609436 SWITCH, PUSHBUTTON 28URD 506029436
50410309 KEY CaP 284k S0ui=0309

2553 50609436 SWITCH, PUSHBUTTON 28480 50609430
S041=0252 KEY CAP 28480 SoutepeSe

Y11 Bi20e0301 1 CABLE ASSEMBLY 28480 A120w0361

Ao NOT ASSIGNED

[} NUT ASSIGNED

AR NOT ASSIGNED

See introduction to this section for ordering information
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Section VI Model 4262A
Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part ’ L Mfr
. A N Qty Description Mfr Part Number
Designation umber Code
49 0426177009 ! PUWER SUPPLY BOARD ASSEMBLY 28480 0UZ6]wT7009
0426187009 | PC B0OARD, BLANK 28480 oueeie87009
A9CHy 0180«1087 3 CAPACITORIFXD 2200 UF 16VDCW AL BLECT 28480 0180e1057
a9C2 0180=1057 CAPACITORIFXD 2200 UF 1e6vDCw AL ELECT 28480 01801057
A9C3 0§i80=1057 CAPACITORIFXD 2200 UF J6VOCwW al ELECT 28480 U180=1057
a9Cu 0180-1056 2 CAPACITORSFXD 1000 UF 25vDC AL ELECT 28480 U180=10%6
A9LS 01801056 CAPACITORIFXD 1000 UF 25vDC AL ELECT 28480 0180+«1056
A9Cs 0140wn200 2 CAPACITOR«FXD 390PF ¢=5% 300VOC MIC80+70 12136 DMiSF391J0300WVICR
A9C? 01A0=0814 3 CAPACITORtFXD t00UF ¢100«10% 16VDCW AL 28480 0fby=0814
a9Ca 01A0=0814 CAPACJTORIFXD 100UF #100%30% 16V0OCW AL 28480 0180=0814
AqC9 01R0=-08]4Y CAPACTTDRIFXD 100UF ¢100e10% 16VDCW AL 28480 n180=0814
A9CRY 1901=02%7 2 DIODEsSY, RECTIFIER BRIDGE, 200V 28480 1901=0237
A9CR?2 19010237 010Dk 8T, RECTIFIER BRIOGE, 200V 28480 1904-0237
490y 1580039 1 TRANSISTOR NPN 2N30538 SI T0=39 POayw 02036 2N3053
4902 5080-3078 20 TRANSISTOR NPN S]
4903 5080-3078 TRANSISTOR NPN SI
4904 5080-3078 TRANSISTOR NPN 81
A9RY 0R11«27714 1 RESISTOR ,18 4% 3w PW TCo0ee90 05520 K3e2b
A9R2 0Ati=1746 2 RESISTOR ,36 S% 2w Pw TCo0e~800 gunla twH2e36/100e)
AQR3 06831025 20 RELSISTOR (K 5% ,25W FC 7Ca=uQ0/e0600 01606 cB102s
a9Ru 0811ey74p RESISTOR ,86 5% 2w PW TCE0+4=800 04n7b BRHP=36/100e)
A9RS 0757-0436 1 RESISTOR S,11K (Y ,125W F TCa0+=i00 03298 Cuel/BaTOwS11)=F
89Ke 21002521 1 RESISTORSTRMR 2K 10% € S10t<ALJ t=TRN 03654 ET50X202
ASR?Y 07570440 1 RESISTOR 7,5K 1% 125+ F TCe0+e100 0329R1 Cdel/BeT0e70]=F
A9KR 0757=0289 1 RESISTOR 13,3x 1% 1258 F 7C200=100 0299E MFUCl/beT0=1352mF
AQK9 069824020 1 RESISTOR 9,53K 1X ,125W F TCs0+«100 03298 Clef/BuT0wh3ieF
A9K10 0757=04u2 4 RESISTOR 10K 1% ,125W F TC80¢=100 0829K Cuwi/8=T0w]1002=F
A9RY Y 0797=0u42 RES1STOR 10K 1X ,125W F 1C80+e100 03298 Ld=1/8=10e1002~F
a9Ryg (G69R=3155 s RESISTOR a,e4k 1% ,125« F TCa0+e«)00 03298 Cdel/Het0mdoul=F
A9R13 0h98=3185 RESISTOR 4,04k 1% 125K F TCE04=100 04298 Cdel/BeTUmlbulaF
A9R14 0698e3usy 1 RESISTOR 28,7 1% ,125#w F 1Cc04e100 03888 PMESSe) /BT 0w SR T wF
49R14 079760420 1 RESTSTOR 750 1X ,125W F TCB0+=§00 03298 Clel/R=T0eTS]nf
A9K 16 06983427 1 RESISTOR 13,3 1% ,129W F 1(C=0+~100 03R884 PMLSSw] /BaT 0= 3R 5eF
A9R17 0757=0317 r4 RESISTOR 1,53x 1% ,125W F TLE0+=100 03298 Cde1/BaTOel33lF
A9R18 0757-0159 IRESISTOR 1K 1% .5W
A9R19 0683-7529 RESISTOR 7.5K 5% .25W
AUy 1R26«0271 4 1C 741 0P AMF 0340F LMTAICN
AQU2 5080-3834 1 IC 723 V RGLTR
AQU3 18260271 IC 741 OP AMP 0340F LMT41CN
49Uy 1826+0271 1C 741 OP AMP 0340F LM741CN
9 29 MISCELLANEOUS PawRTS
50403504 S HOLDER, CAPACITOR 28480 5049=$304
04261=50022 1 8UPPORTER, BOARD 28480 04261=5002¢2
A0 NOT ASSIGNED
afy 0026266511 1 OSCILLATOR % SUURCE RESISTOR HOARGD ASSY 2Bubg 0deueg=bbdld
04262=26511 l PC ROAKD, BLANK 28430 0u26ReReb il
a411C1 0tA0=239%¢ 1 CAPACITGR=FXD 1000UF+7%=10x 75v0C AL 0420J 3901 0H60THIPY
at1ce 0160«2200 1 CAPACITOReFXD 4SPF +e5% 300VDC 2BuB0 0180e2200
A11CY 0140=1051 20 CAPACJTUR, FXD 100 UF 16V ™ 284RY 0180=105}
Af1Cy 0180«1051 CAPACITUR, FxD 100 UF 1oV M ELIET] 0180%1051
LERT4 01801052 4 CAPACITOR, FXD 220 UF 6.3V M 28480 0160-10%2
A11Ce 0180=10%1 CAPACITOR, FxD 100 UF 16v M 2bu80 01hD=1091
A11C7 0180w1051 CAPACLITGR, FXD 100 UF 1oy M PHUBO 0160=10%1
ay11C8 0160-5819 3 CAPACITOR, FXD 3300 PF 50V
Ayica 0160-5819 CAPACITOR, FXD 3300 PF 50V
aricso 0180=0228 2 CAPACITOR=FXD 22UFe=103% 15V0C Ta veod 1500226X90155#
A11CY OtHnege2d CAPACITOR=FXD 22UF¢=10X 15vDC T4 04204 1500220x901502
af1cy? 0180e1052 CAPACITOR, FXD 220 UF 6.3V M 28480 0180m10%2
a11CR) 190206848 3 DIUDEwZNR 53,6V 2X DDe)5 PDSIW TC=¢,081% 02036 SL 1121 3=351
A11CR2 19010025 10 DIDDEGEN PRF 100V 200MA DO=7 26480 1901=002%
AL1CRY 1901=002% OIOVE«GEN PRP 100y 200MA DOe? 28480 19010029
af1CRY 19010025 DIUDEGEN PWP 100V 200MA DO-7 28480 19010025
A11CRS 19n01+0025S DIODEGEN PRP 100V 200MA DO«7 28480 1901=002%
A11CRe 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO0-35 2848y 1901-0040
AYJ1CR? 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040
A11CkS 1902-3037 1 DIODLeZNR 3,16V 2% D0O=? PD3,4w TCs=, 084X 02036
A18CRO 19023149 [ OIODE«INR 9,09V SX DD=7 PD3 un TCZe¢,057% 02236 FZ7256
A11CRI10 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO0-35 26480 1901-0040
ALICRIY- 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 264Bu 1901-D040
ApICRI2 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040
AJ1ICK]3 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 2RuBO 1901-0040
A11CR14 1902-0688 DIODE-ZNR 53.6V 2% D0-15 PD=1W
AT1CRIS 1902-0688
See introduction to this section for ordering information
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Model 4262A

Section VI

Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part o Mfr
. A Qty Description Mfr Part Number
Designation Number Code
ApiKy 0490-0234 3 RELAY, REED 28480
A1k 0490-0234 RELAY, REED 28480
Ap1x3 0490-0234 RELAY, REED 28480
[XRLY] 04%0=n226 1 RELAYIREED 28u80 0490=0226
A11R1 5080-3078 TRANSISTOR NPN S1 PD=3QOMw FTa200MMZ 28u80 185u=0071
A1162 1A53+0020 26 TRANS1ISTOR PNP 81 PDe30OMW FTEZISOMMZ 26u80 185480020
A1103 5080-3078 TRANSISTOR NPN 81 PDB30OMa FT5200MKH2 28480 1834%007]
Af{104 1855=0082 1 TRANSISTOR MOSFET PeCHAN DeMODE S1 28480 1855+008¢
ay1ns 5080-3078 TRANSISTOR NPN 8] P0OB30OMw FTe200MHZ 26480 1854=007)
Af10s 5080-3078 TRANSISTOR NPN S] PD=30OMA FTs200MHZ 28480 18%4=0071
At1Q7 5080-3078 TRANSISTOR NPN S1 PDm3IOOMW FTS200MH2 28480 1854=0071
A1{08 5080-3078 TRANSTSTOR NPN S1 PDZI0OOMK FTZ200MMZ 28u80 18%4«0071
41109 5080-3830 22 THANSISTOR J=FET NeCHAN DeMUDE 51
A11010 5080-3830 TRANSISTOR JeFET NeCHAN DeMODE SI
A1101t 1855-0268 9 TRANSISTOR JeFET NeCHAN DeMJDE S1 28480 1885-0268
Afint2 1855-0268 TRANS]ISTOR JebET NeCHAN DeMUDE 31 28480 1885-0268
31013 185320020 TRANSISTOR PNP S] PLB3OOMA FTai50MHZ 28480 185320020
Af10Q14 5080-3078 TRANSISTOR MPN S1 PDa30oMw FT2200MHZ 28480 1854=0071
11018 18530020 TRANSISTOR PNP S1 POB30O0MW FTa}SO0MHY 28480 185320020
A11016 18530020 TRANSBISTOR PNP S1 PDBI0OMA FTa1SOMHZ 28480 185320020
At1RY 07680001 y RESISTOR 1K 10X Iw MO TCa04=2%0 03448 FP3e3e250e)00] =K
agiRr2 06833335 39 RESISTOR 33Kk 5X ,25w FC TCzed00/+800 01606 CH3435
A{1R3 0698-4418 1 RESISTOR 205 X 125K F TCR0+=100 031298 CUel/BeTOe2)5ReF
A{1RY 06R1.560% 23 RESISTOR S6 SX ,25h FC TCzeu00/4500 01606 CHS605
AJ1RS 06835604 RES[STOR 56 S% ,25W FC TC(3400/+500 01606 CH560S
At1Re 07570465 4 RESISTUR 100K |3 ,12%W F TC20+=100 03298 CYdei/BeTQeln0S=f
LERLA 0757ep442 RESISTOR 10X 1% ,12% F 1C30¢«100 03298 Cde/BeaTNe]002wF
A11RA 06980081 2 RESISTOR 1,96k 1Y ,125W ¢ TC30¢e100 03298 C4el/BeTGel901=F
AL1R9 0698=0083 RESTSTOR 1,96K 1% 125w F TC30+e100 03298 Cldel/BelielqoleF
LARLAY] 07%7-040% 2 RESISTOR 162 1% ,125W F TC804w100 03298 Cdey/Bet0elodkeF
A1RYY 07570408 RESISTOR 162 1X ,125w F TCe0e=iv0 03298 Cldet/8eT0=]prHeF
AL11R12 nN6H3e270% 2 RESISTOk 27 85X ,25W FC TC=2e400/+4500 01606 c82708
A11R13 06R3=2705 RESISTOR 27 Sx ,25W FC YCs«400/4500 01606 CH2T0S
AylR14 06R83e1535 3 RESISTOR 15k Sx ,25w FC TC3«d(0/+800 01606 CH1535
A1tR1S 0683=1535 RESISTNR 15k 5% ,25w FC TCoed00/+800 060G CB153%
A{IR1b6w 0698-4471 1 RESISTOR 7,87K 1X 1254 F TC304e100
*FACTURY SELECTED PART
ALIRLY G757=0442 NESISTNR 10k JX ,125% F TC20+e100 03¢9R (4del/Bel0win0e~F
AQ11R18 0698~0u2n 1 RESISTOR 226 t1X ,125W P TC30+=100 03298 Cd=]/Bal0=220ReF
At1RY19 0698a1Uu2 2 RESISTOR 4,42Kk 1% ,12%0 F TCz0eei00 03298 Cdwrt/RaTveddd]l =F
a11R20 N698-3155 RESISTOR 4, 6K tX ,12SW F TCa0+e100 03298 Clul/BeTOedbuleF
A11R21 01570278 1 RESISTOR 1,78K 1% ,12S5W F TCROee100 03298 Cln)/Bel0ml 78} =F
AtlRree 0643-3335 RESISTOR 33K S ,2Sw FC TC3=400/+600 01606 CR3IIIS
AL1R2SY 0757-0281 RESISTOR 2.74K 1%.25w F TC=0+-100
AJ1R24 06833338 RESISTOR 33k SX ,25W FC TC=eu00/+800 01006 cH3l3y
a11R25 0698wl udd 2 RESESTOR 53,6K §X 41254 F TC3042100 035298 (Ut /RaTQu5302~F
ay1R26 0698e1u2? 2 RESISTOR 400K .5% .25¢ 25480 CELEI TR
A11R27 0757-0437 RESISTOR 4.75K 1x ,125% F TC30+=100
A11R28 0757-0459 RESISTOR 56.2K t% ,125% F T(=20+e100
a11R29 0698widl? RESISTOR 400K .5% .25W 28480 No9Heiul?
A11RYD 0698-4444 RESISTOR 4.87K 1% ,125W F TCE0e=100
ALIR3E 06838225 1 RESISIOP B,2K 5% ,25W FC TCBed00/e+700 01606 LBH22%
A11RY2 06%3eu72% 13 RESISTUR 4,7k SX 25w FC TC=ed00/+700 N1eo06 Cbu7es
At11R33 0683«3315 RESISTUR 33K 65X 25k FC TC2ed00/+K00 0160G Ch343s
Ay1R30 0757e0443 1 RESISTOR 11K 1X 125w F I1C®04«100 03298 Cdel/RuTOell02eF
A{1RS 07570416 3 RESISTOR St1 1X ,125w F 1C30e+=10¢ 05298 CUul/8mTUe5] |ReF
A11R36 06983154 | RFESISTUR d,22K 1X ,12%+% F TCBO+=100 03298 Cdml/BaTOeu22loF
A11R37 Ne63e5625 11 RESISYNR S,6K 5% ,25w FC TC=eu00/+700 01606 CLH5628
A11R38 06833335 RESISIOR 33K SX ,2%W FC TC3-400/+b00 01606 CH3335
A11R39 016837525 1 RESISTOR 7,8k SX ,25w PC TL2euG0/+700 0160G C875¢S
Ay 1R4O 06433335 RESISTOR 33K Yx ,25w FC TC2wu00/+800 010606 CB3335
Af1R4Y 0683=33135 RESISTOR 33K SX 25w FC TCse400/+800 01606 CH3335
A11Ru2 06833315 RESISTOK 33K 5% ,25« FC TCI=400/4R00 01606 CH333%
A11R43 068323315 RESISTOR 33K SX ,25w FC TCaed00/+800 01006 CH3$3%
Ay 1RuUY 07570486 4 RESISTOR 750K 1% ,1245wW F TC80+e100 05520 CMF e55e]
atiRasS 0757=0uBo RESISTOR 750K 1X 1254 F TCz0+=100 05%eD CMF o555 e
Aj1Rue 0757-04Re RESISTOR 750K 1X 125w F TC30+=100 05520 CMFe55e]
AL1Ra? 0757=04Bs RESISTOR 780K §x ,12S5w F TC20+e100 05520 CMFeSSe|
AfiRUB 06833315 RESISTOR 33K SXx ,25w FC YCa8=400/4800 01606 CB333sS
a11Ru9 06833335 RESISTOR 33K SX ,25W FC TCa=d00/4H00 01606 c8333%
A11R%0 0683+3335 RESISTOR 33K SX ,25w FC TCEed00/4800 01606 Cb333S
AIIRSE 06833335 RELYISTOR 33Kk 5% ,25w FC TC3.400/4800 01606 CB3335
A11RS2 0683+3335 RESISTOR 33k SX ,28wW FC TCxe=dQ0/+800 01606 CA333S
A11R53 0683-5605 RESISTOR 56 5% .25W

See introduction to this section for ordering information
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Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part o M$r
- A Qty Description Mfr Part Number
Designation Number Code
ALITY 9100=0B88 2 THANSFOPMER, PULSE TDKu4i2NU 28480 9100=08b0
ISERE) 9100-0866 TRANSFORMER, PULSE TDKU]2N4 28uB0 9100=0H606
ay1uy 1826-0043 5 IC OP AmP
At 1826=0319 IC oP AMP 0340F LF3S6M
A11u3 1RZb=0320 o IC OP aAMP 07933 RC4SSBON
Ay 04262-66612 1 RANGE RESISTOR BOARD ASSEMRLY 28uBg 04262-66612
04262-26612 t PC ROARD, BLANK 28480 04262-26612
a12¢Cy 2160«015%9 ] CAPACITOReFXD 6A00PF ¢=10X 200VDC POLYE 0420J 292PoB292
Atecze 0140«0190 1 CAPACTTOR®FXD 39PF +e«S% 300VDC 7213s OMISE390JO¥NONVICR
*FACTORY SELECTED PARY
212C3s 01210059 2 CAPACITOR=V TRMReCER 2«BPF 350V PCeMTG 73899 DV1{PRAA
«FACTORY SELECTED PART
412Cu 01601051 CAPACITOR, FXU 100 UF fov M 268480 01801051
812C% N180a10%1 CAPACITOR, FXD 100 UF Jov M 28480 0ldn=1051
412Ce 01500050 [ CAPACITOR=FXD 1000PF «8B0ep0X JKVDC CER 28480 0150=00%0
41207 0150=00%0 CAPACTTOR=FXD 1000PF +80«20% 1KyDC CER 28480 015020090
at12cs 0150=0080 CaPACITOR=FXD 1000PF +B0w20X 1KVDC CER 28u8o 01500050
hyeco 0150=0050 CAPACITORFXD 1000PF ¢BOw20X 1KYDC CER 284890 015%0«0050
A12C10 (150«0050 CAPACITUR=FXD 1000PF +B0e20X 1KYDC CER 28480 01500050
a12C11 0121=0105 1 CAPACITOReY TRMR@CER 9e35PF 200V FCeMTG 73899 OV{1PR3SD
a12Cy2 0140«0269 1 CAPACITORFXD 1UF+75«10% 1%0VNC AL Qu2od 30010%G150R4a2
a412C13% 01602150 1 CAPACITURFXD 33PF +eSY 300VDC 28480 01e0e215%0
ay2cta* 0160-2307 3 CAPACITOR-FX0 47pF +-5% 300VDC
412019 0180=1051 CAPACITUR, FYD 100 UF 16y M 28480 01B0~1051
412C1s 01Au=10518 CAPACITOR, FXD 100 UF jeov M 28480 01601051
812Cy7 01K0<1051 CAPACITUR, FxXD 100 UF fov M 28480 0160-1051
A12C18 01B0=10%1 CAPACITOR, FXD 100 UF Jev M 28480 0180-10%1
A12C19 01K0=1051 CaPLCITOR, FXD 100 UF 1ev M 28480 0180=10%1
812€20 0180=1051 CAPACITUR, FXD 100 UF 1oV M 28480 0380=1051
A12CK1 19010040 80 DIONDE=SWITCHING 30V S0MA 2NS D0=3S 28u80 190} =0040
a12CR2 19010040 OlUDE=SAITCHING 30V SOMA NS DOe3S 28480 1901 -0040
8§2CRK3 19010040 DIODE=SWITCHING 30V 5044 2NS D035 28480 1901-0040
Ay 2CRY 19010040 DIDDE=SwITEHING 30V SOMA 2NS DO=3% 28480 19010040
812CRS 1901=0040 DINDE=SKITCHING 30V SOMA 2NS DOe3S 28489 1904~0040
a12CKe 19010040 OIODE=SHITCHING 30V SOMA 2NS DO=3S 28480 1901=0040
A12¢R7 1901=0040 DIODE=SATTEHING 30V S0MA 2NS D035 28480 1901-0040
A12CRA 190teQC40 DIODE«SKITCHING 30V SoM& 2NS. D0e3S 28480 19010040
A12CR9 1901=0040 DIOPE=SWITCHING 30V S0Ma 2NS DU~3S 28480 1901=0040
A12CR10 19010040 PIONE«SWITERING 30V S50Ma 2NS DO-3S 28480 190i=004¢0
a12CR11 tea1=0040 DIODE=SWITCHING 30V S0Ma 2NS DUe}Y 28480 1903«0040
hpacut2 19010040 DIODE-SWITCHING 30V S0MA 2NS DD=3%S 2848y 19010040
4)2CRY3 19023149 DI0DE=INR 9,09V 53 DU»7 PDE,UW TCEe,057% 02236 Fl72%6
A12CR14 19010040 DIODE=SWITCHING 30v S0oMa 2NS DOe3S 28480 1901=0040
412CH1S 19010040 DIODE«SHITCHING 30V S0Ma 2NS DNels 28480 1901=0040
A12CREs 1901=-0040 D1ODE=SWITCHING 30V SoMa 2NS DOe3S 28480 19010040
812CR17 1901=0040 DIODE=SWITCHING 30V S0MA NS DOe3S 28uB0 190120040
A12CRIK 1901=0040 DICCE=SR]TCHING 30V S0MA 2NS DUe3S 2848y 1901+0040
812¢K19 19010040 DINDE=SWITCHING 30V S0M& 2N§ DO3% 26460 19010040
apecCreo 19010040 D10DL«SHITCHING 30V S0Ma 2NS DDe3S 28480 1901=0040
Al12CR21 1901-0376 DIODE-GEN PRP
A12CR22 1901-0376 DIODE-GEN PRP
Al12K1 0490-023%7 1 RELAY, REED 2A 26480 0490w023?
41204 1855-0223 TRANSISTOR JeFbT NeCHAN DeMODE SI
arena 1855-0223 TRANSISTOR JeFET NeCHAN DeMQDE §1
41203 1855-0223 TRANSISTOR J=FET NeLHAN DeMODE §1
a1294 1855-0128 t TRANSISTOR J-FET N-CHAN SI 2BuBo
81205 1855-0223 THANSISTOR JuFET NeCHAN DeMODE §1
81208 1855-0223 TRANSISTOR JwFET NeCHAN DwMODE §1
A1207 1855-0223 TRANS1STOR JeFET NeCHAN DeMODE SI
41208 1855-0223 TRANSISTDR JeFET NeCHAN DeMODE S
41209 1855-0223 TRANSISTOR JoFET N=CHAN DaMUDE §1
arearo 1855-0223 TRANSISTOR JaFET NeCHAN DeMODE S1
areant 1855-0223 TRANSISTOR JeFET NwCHAN DeMODE 81
a12012 5080-3078 TRANSISTOR NPN SI PDS3IQOMA FT3200MH2 28480 185420071
Aj2ars 5080-3078 TRANSISTOR NPN S1 PDE300Mw FTu200MHZ 28480 1854w0071
A12014 5080-3835 ® TRANSISTOR JeFET 2N5245 NeCHAN D=MODE S 01694 2N5245
412015 1854-0013 1 TRANSISTOR NPN 2N22184 SI TU«S PDaBOOMW 02036 2N22184a
412016 1853-0012 2 TRANSISTOR PNP 2N29044 SI TUe39 PDOEOOMW 0169M aN290ua ,
412017 185320020 TRANSISTOR PNP S1 PD8300Mw FTaiSOMHZ 28480 185320020
412018 185320020 TRANSISTOR PNP S POR30OMM FTm1S0MNZ 28udo 185320020
412019 185320020 TRANSISTOR PNP S1 .PDB3OOMAN FTsiSOMH2 28480 18530020
A12020 5080-3078 TRANSISTOR NPN S1 PDE30OMW FTs200MH2 28480 185420071
412021 185320020 TRANSIBTOR PNP S1 PD®30OMN FTei50MNZ 28480 185340020
Ar202e 185320020 TRANSISTOR PNP 31 POB30OMW FTaISOMMZ 28480 18530020
412023 185320020 YRANSISTOR PNP SI PDalOOMW FTajSOMMZ 28480 1853=0020
See introduction to this section for ordering information
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Model 4262A Section VI
Table 6-3

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

-

Reference HP Part .
erenc Qty Description Mfr Mfr Part Number
Designation Number Code
A12RY 2100.2514 1 RESISTOReTRMR 20K 10X C SIDE=ADJ 1eTRN 03654 ETS0W203
AL2R2 06831095 15 RESTSTUR M Sx ,25W FC TC2«800/+900 0160G CB105%
412R3 068321055 RESISTOR 1M 5Y ,25W FC TCze800/+900 01606 81055
A12RY 06982298 1 RESISTOR 10 .05% .33wW 28u80 06982298
A12RS 06982294 | RESISTOR 100 .1 .05% 28480 06982294
412Re 06982296 1 RESISTOR 1010.1 .05% 26480 0698=~2290
Al2Ry N698-2214 1 RESISTORIFXD 10,0k OMM 0,0%X 1/8W MF 284BY 06982214
412R8 : 0698-7847 1 RESISTOR 1.111K .1% .125W F TC=0+-100
A12R9 0698=2225 1 RESISTORIFXD 90,0K OHMM 0,08% /BN MF 28480 069892229
A12RY0 069823329 1 RESISTOR 10K ,3X ,125w F TC®0+=100 03888 PMESSe}/8eT0wi002eD
AL2R1y 0683=1335 RESISTOR 38K 5% ,25W FC TCe=y00/+4800 51606 CB333%
A1@Rt2 06834705 4 RESISTOR 4Y SX ,25W FC TCa~u400/+500 n1e06 cadav0%
A12R$3 0683ed70% RESISTOR 47 5% 25K FC TCa=u00/+500 01606 CR4T0S
A12R14 06831085 RESISTOR 1M S ,25W FC TCze800/+4900 01606 CH1055%
A12R1S 068321095 RESISTOR (M SY ,25W FC TCa3«800/¢900 01606 CB10%S
A12RLE 0683«105% RESIBTOR 1M 5% ,25w FC TC2e800/+900 01606 CH105S
At2R17 06R3=105%% RESISTIOR 1M 5% ,29W FC TC2=B00/+¢900 01606 ck105%
Aj2R1B 0683=1055 RESISTOR 1M 5% ,25W FC TC3=B00/+900 01606 CH10%5S
Ay2RY9 0683210585 RESISTOR IM 8% ,25W FC TCaw800/+4900 01806 cH105%
8412R20 0663-10%8 RESISTOR IM SX ,25W FL TC3e800/4900 01606 CB105%
AL2R2} 0683+1055 RES[STOR {M SY ,25W FC TC3=800/¢900 01606 (B1055
A12R22 06830t 0SS RESISTOR tM S% ,25w FC TC3«800/4900 01606 (81055
A12R23 0683-2225 RESISTOR 2.2K 5% .25W FC TC=-400/+800
Ajered 0683-2225 RESISTOR 2.2K 5% .25W FC TC=-400/+800
At2R2S 0683-2225 RESISTOR 2.2K 5% .25W FC TC=-400/+800
A12R26 0683-2225 RESISTOR 2.2K 5% .25W FC TC=-400/+800
At2Rp2? 0683-2225 . RESISTOR 2.2K 5% .25W FC TC=-400/+800
aA12r28 0683=1035 21 RESISTOR (0K 5% ,25W FC TC2400/+700 01806 CRLO3S
A12R29 06535655 2 RESISTOR S,6M 57 2%~ FC T1C3=900/+1100 01606 CESBS5
A12R30 0757-0442 RESTSTOR 10K 1% ,25% FC TC8=400/+700
AL12R3Y 0757-0433 4 RESISTOR 3,32K 1% .125W FC TC=-400/+700
A12R32 0683=106% | RESISTOR 10M 5% ,25w FC T{2=900/+41100 01606 Coiuss
A{2R3Y 06831085 RESISTOR M 5% ,25@ F( TC=2=800/+900 01606 CB1055
412R34 0757~0394 2 WESISTOR 51,1 1% ,125W F TC3¢+=i00 038298 Caei/BelQabik]=F
Aj2R}S 06831035 RESISTOR 10k Sx ,25W FC TCzed00/+700 01606 CH103S
A{2R36 ‘ 0653.027% 2 RESISTOR 2.7 5% 258 FC TC3«400/+500 01606 CR276S
412R37 Ob#3ed 705 RESISTOR 47 5% ,2%% FC TC3wu00/4+4500 014606 cHut0S
412R38 0bd3ed?05 RESISTOR 47 5% ,2%W FC TC2wu00/+%00 1606 CH470S
A12R39 0757=0494 RESISTOR S1,1 1% ,125% F TC20+=100 03298 Cdml/BmTQwSik]inmF
A12R40 C6A3=1035 RESISTOR 10K 5% ,25« FC TC2ed00/+700 01606 CH103S
ay2RrRuy 0683%0275 RESISTOR 2,7 S ,254% FC TC=2ed00/4500 01606 | CB2TLS
Ay 2R42 0757=1090 2 REBISTOR 261 1X 5w F TC30+=1040 0299E MFIC1/2@10w2p|RaF
512Ru3 0757=1090 RESISTOR 261 1X 5% F TC30+<100 0299¢ MF7C1/2«T0u2otHab
A{2rad 06833335 RESISTOR 33K S5X ,25« FC TC3«400/4800 01606 CH3s35
Ay R4S 0683»3335 . RESISTOR 33K 5% 25w FC 1C8«490/+4800 n1606 CH333S
A12Rus 0683-1035 RESISTUR 10K 5% ,25W FC T{meu00/+800
a12Ry4? 0683-1035 RESISTOR 10K 5% ,25~ FL TC3=400/+800
Ag2Ry8 0683-1035 RESISTOR 10K 5% ,254 FC TC=<d400/+800
A12R49 0683-1035 RESISTOR QK SX ,2%W FC TCswdQn/+800
A12R50 0683-1035 RESISTON 10K 5% 2%« FC 1C8=4Q0/+500
A12R51 0698-4105 RESISTOR 13.3 1% .25W
AT2R52 0757-0401 RESISTOR 100 1% .125W
A1201 1826-0326 IC OP AMP 07933 RC4558DN
Al2u2 1826-0089 1 IC 2525 OP AMP 03791 HA2-2525-5
ats 04262966513 1 PROCESS AMPLIFIER BUARD ASSEMBLY 28uB0 NURb2eb6b1d

04262=26513 i PC BOARD, BLANK 28480 GU262=26513
Ay3CY e 0121-0036 CAPACITOR-V TRMR-CER 5.5-18pF

*FACTORY SELECTED PART

ayi3ce 0160=1586 3 C3FxD MY 0,1 UF 10X 100VDCW 28480 0lone=1%86
Ayscs 0160«22%4 1 CAPACITOR=FXD 7,5PF +=,25PF S00QVDC 28480 0j6ne2esu
A13Cu 01601586 CtFxD MY Q0,1 UF 10X 100VDCW 28u8o 0ib0=1586
AL3CS* 0160-2261 CAPACITOR-FXD 15pF
a413Ce NOT ASSIGNED
a13c7 01R01051 CAPACITOR, FXD 100 UF Jey M 26480 G150w 051
A13C8 0180=10%51 CAPACITUR, FxD 100 UF fev M 28480 Q1B0=1051
A13Ce 41p0=2055 8 CAPACITOReFXD ,01UF +80=20% 100VDC CER 28480 160+2055
a13€10 0160=205%5 CAPACITUR=FXD ,01UF +B0=20X 100VDC CENR 28480 0180=2059
ag3c1y 018001051 CAPACITOR, FxL 100 UF J&V M 28480 018001051
A13Ccy2 0180=1051 CAPACITUR, FXD 100 UF 1oV ™ 28480 01680-1051
413C13 01602055 CAPACITORSFXD ,01UF +80-20% 100VDC CEKR 28480 0160=205%
[FRI4Y] 0160w205% CAPACITOR®FXD ,01UF +80=20% 100vDC CER 28uB0 0100=205%
a13C15 0150-0050 CAPACITGR=FXD 1000PF +80e20% 1KvDC CER 28480 01500050
A13C1e 0140=0200 CAPACITUR=F XD 390PF +«S% 300VDC MICAOQ+70 72136 DMI5F391J0300wVICR
A13C17 016022055 CAPACITOR«FXD ,01UF +80«20% §00vDC CER 28480 010022055
a13C18 016022055 CAPACTTOR=FXD ,01UF ¢B0=20X% 100VDC CER 284810 0160=2055
a13cye 01R0=105] CAPACITOR, FxD 100 UF 16V M 28480 0180e1051

See introduction to this section for ordering information
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Section VI

Model 4262A

Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part .. Mfr
. A Qty Description f Mfr Part Number
Designation Number Code
413C20 014021051 CAPACITOR, FXD 100 UF 16V M 28480 0180=105)
a13C2y N1602205% CAPACITOR=FXD ,01UF +80+20% 100VDC CER 28480 0160=2055
A13cp2 01602055 CAPACITOR=FXD ,0{UF ¢B0=20X 100VDC CER 28480 01602055
A13C23* 0160-0134 CAPACITOR-FXD 220PF 5% 200V
A13CRY 19010033 2 DJODE-GEN PRP 180V 200MA DOe? 28480 19010033
A 3CR2 19010033 DIDDE=GEN PRP 1ROV 200MA DOe7 28480 1901=0033
A13CRY 1901=0040 DICDE«SWITCHING 30V S0MA 2N5 DO=3S 28080 1901=0040
a13CRY 19010040 DIOOF=SWITCHING SOV S0MA 2NS D0=35 28480 190)=0040
A13CRS 1901=0040 DICDE=SWITCHING 30V 50MA 2NS D035 28480 190120040
a13cre 19010040 DIOUE«SWITCHING 30V BoMA 2NS D0e3S 28udo 1901 =0040
A1 3CRTY 19G1=0040 DIODE=SWITCHING 30V S0Ma 2NS D035 28480 19010040
813Cr8 19010040 DIODE=SWITCHING 30V S0MA 2NS DOe3S 268480 1903«0040
A13CR9 19010040 DIODE=SWITCHING 30V SOMA 2NS DU=35 26U80 19010040
At3CKin 19010040 DIODE«SAITCHING 30V SOMA 2NS DO=3% 28080 1901=004d0
AL3CR1Y 1901=-0040 DIODESWITCHING 30V S0MA 2NS DOe3S 284ko 1901=0040
A13CRY2 190120040 DIODE«SWITCHING 30V SUMA 2KS D035 28u8o 190t=0040
A13CRED 19010040 DIODESWITCHING 30V SoMA 2NS DO0e3S 284890 19010040
Af3CRia 1901=0040 DIDDE«SWITCHING 30V 50MA 2NS D035 28489 19010040
A13CRES 1902-0041 6 DIODE=INR $,11y 5% DO=7 PDR, 4k TCE«,009% 02036 S57 10939=98
A13CHTE 1902=-004u1 DIODE=ZNR S,11Y 5% DO«7 PDS, 4k TC€a,009% 02036 $2 10939~98
AL3CRYTY 19¢2=0049 3 DIUDE#ZNR 6,19V S% DO=7 POE, 4K TCE+, 0224 02236 ¥FZ1240
A13CRIB 19010040 DIQUE«SWITCHING 30V S0MA 2NS D035 284B0 19010040
A13CR19 19010040 DI10DE«SKITCHING 30V S0MA 2NS D0De3S 28480 1901=0040
A13CR20 19023149 DIODE«INR 9,09V SX DO=Y PDs, Uw TCoe,057% 02236 F27256
A1509 5080-3830 TRANSISTOR JeFET NeCHAN DeMODE S1
ap3Q2 5080-3830 TRANSISTOR JeFET NeCHAN DeMODE S]
A1303 5080-3830 THANSISTOR JeFET NeCHAN DeMODE 81
41394 5080-3830 TRANSISTOR JwFET NeCHAN DwMODE S]
41308 5080-3830 THANSISTOR JeFET MaCHAN DeM(DE S}
1306 5080-3830 TRANSISTOR JmwfET NelHAN DeMODE 8] 28uB0 1855920091
L3R 104 1A%3e0020 TRANSISTOR PNP SI POB3I0OOMA FYE{SOMMZ 28480 1853-0020
413048 185320020 TRANSISTOR PNP S| PUS3COMN FTRISOMH? 28480 18530020
41309 1A53=0020 TRANSISTONK PNP ST PDBSNOMW FIz)50MH2 26uU80 18453-0020
A13010 18530020 TRANSI1STODR PNP 81 PDZ300MA FTa150MMZ 2HUBO 18530020
a13011 18530020 TRANSISTOR PNP S1 PDRIOOMA FTz2)50MMZ 28480 18530020
SR IT 1R53e0020 TRANSISTOR PNP S] PDBIOOMA FTEISOMHZ 28480 185320020
a1ing s 18530020 TRANSTISTOR PNP S| PUSI0OMW FTe|S50MHZ 28489 18530020
[SRINE] 18S53=n020 TRANSISTOR PNP ST PD2S0OMW FT21S0MNZ 28480 1853=0020
A13015 1A53+0020 TRANSISTOR PNP SI PD¥300MA FToiSOMHZ 28480 1853=0020
a13ate 1A5%0062 TRANSISTOR JeFET NeCHAN DwMODE S] 28480 185%0062
ay130y7 1A55«0062 TRANSTSTOR JeFET NeCHAN DeMUDE SI 268480 18550062
413018 1ASSe00842 TRANS]STOR JeFET neCHAN DeMUDE 1 2R4Bo 1855=0067
413019 1R550062 THANSISTUR JeFET NeCHAN DeMODE ST 28480 18550002
A13Rt 2100=2516 4 RESTSTOR=TRMR 100K 10% ( SIDE-ADJ I=TRN 73138 62e2d)e)
a13Rp 2100e25106 RESISTUReTRMR 100K 10% C SIDEeADJ 1eTRN 73138 b2e231e}
A13R3 0623«103% RESISTOR 10K Sx ,254 FC TCseu400/¢700 01606 CH103%
AY SRy 06A3=t 085 RESISTOR (0K 5% ,2%wW FL TCZ=400/4700 01606 CB103S
At3RS 0683e1085 RES1STOR 1M Sx 25w FC TC3=HB00/+900 01606 CH10SS
A1 3Re 0698=22006 2 RFESISTORIFXD 100 OHM 0,05% 1/HW WF 28480 0698222006
Aj3RrRy 06982207 2 RESIBTORIFXD 900 GHM 0,05% 1/76W MF 28480 06982207
A1 3RA UbR3e1059 RESISTOR M 5% ,25W FC TC2e800/+900 01606 CH105S
A13R9 Up98e2200 PESISTOREFXD 100 OHM 0,05% 178w MF 28480 0698=2206
A13R{( N69Be2207 RESISTDRIFXD 900 OHM 0,05% (/8w MF 28480 0698=2207
a13R11 0683=105% RES)STQH IM S% 2% FL TC8e800/4900 01806 CB105%
A18R12 069”2297 8 RESISTOR' 3.01K .05% 28480 069892297
A13R1Y 6982297 RESISTOR 3.01K .05% 28480 0698=2297
At3R14 089802297 RESISTOR 3,01K .05% PBuB0 06982297
413R15 2 NOT ASSIGNED, 0329# Cde]/8mT0®1 §33=F
at3R1e 06982297 RESISTOR 3.01K .05% 26480 069b+2297
A1 3R17 NeB3ey 0SS RESISTOR 1M SX ,25w FC T(3e800/4900 01606 CB10SS
A13R18 06982297 RESISTOR 3.01K .05% " 2Bu&0 069Rw2297
213R19 06982297 RESISTOR 3.01K .05% 28U80 069822297
A13R20 069Re2207 RESISTOR 3.01K .05% 28080 06582297
A13R21 NOT ASS1GNED 03298 CUe1/8eTO01333eF
A13R22 NOT ASSIGNED
A13R23 0698-2297 RESISTOR 3.01K .05% 28480 0698-2297
A13R24 0683-1035 RESISTOR 10K 5% .25W FC TC=-400/+700 01606 CB1035
A13R25 0683-1035 & RESISTOR 10K 5% .25W FC TC=-400/+700 01606 CB1035
A13R26 NOT ASSIGNED -
Al12R27 0683-56D5 RESISTOR 10 5% .25W FC TC=-400/+500 01606G CB1005
A13R2R 0683-5605 RESISTOR 10 5% ,25w FC TCs«400/4+500 01606 CB100S
A13R29 068341025 PESISTOR IK 5% ,25W FC TLSeu00/4000 01606 €8102%
A13R30 0683=2235 22 RESISTOR 22K 5% ,25# FC TC8ed00/4800 01606 82235
AL3IRIY 0683-5605 KEIISTOR 10 8% 25w FL TCsed00/4500 014606 cB100%S
See introduction to this section for ordering information
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Table 6-3. Replaceable Parts (Cont'd),

Section VI
Table 6-3

Reference HP Part L Mfr

: A Qty Description Mfr Part Number
Designation Number Code
At3R32 0683-5605 RESISTOR 10 3% ,25W FC TC=2ed00/4500 01606 LB100%
AI3R33 0683=1055 RESISTOR 1M BY ,25W F( TCa+890/+900 01606 CB10%S
At3RIY 06&3=105% RESISTOR M SY ,25W FC TC3=800/+900 01606 cB105%
A13R3S 0683+105% RESISTOR {M S% 25w FC TCee800/+4900 01606 CR105%
At{3R1s 06R310%% RESISTOR 1M 5% ,25w FC TC2eB00/+4900. 01606 CHL05%
AL 3R3? NeR3a}0sS RESISTOR 1M 5% ,2%w FC TCze800/4900 01606 CB105%
41 3R38 0683«1059% RESISTOR iM S% ,25W FL TCze800/+4900 01606 €81055
At3R19 0683=1055 RESISTOR 1M S% ,2%W FC TCz=800/4900 01606 CH105S
At 3Ruo0 06831055 RESISTOR M SY ,25a FC TL3=800/+900 01606 ch1055
Aj3R4d 06831025 RESISTOR {K 8X ,25W FL 1C2e400/4600 01606 CB102S
AL 3Ru2 06831035 RESISTOR 10K 5% ,25% FL TC2=400/4700 0leuG CB103%
Ay 3R4Y 0beIwt235 4 RESISTOR 12K 5% ,25«# FC TC3-400/4800 01606 c81235
A13R44 06A3mt23% REGISTUR 12Kk 5% ,25w FC TC3-u00/4800 01606 cR1235
A13RUS 0b83e1235 RESISTOR fox SY ,254 FC TC3=400/+500 01606 [4-3 -4
813RUL 06831215 RESISTOR 12K 5% ,25% FC T(eed00/48Q0 01606 cBiesds
A13RUT 06R3=105% RESISTNR IM SX ,29w FC TC3=800/4900 01606 CR105%
Ay 3RyE 0kAle2235 RESISTUR 22K 5% ,254 FL TC3+400/4800 01606 cBe2is
AL 3RU9 0623«2235% RESISIOR 22K SX ,2%w FL TC3«400/+800 01606 CR2235
Ay 3RSO 068322139 RESISTOR 22K 5% ,25w FC TC3eud0/+800 01606 cH2235
A13RSY 0ht3e2235 HESISTOR 22K 5% ,2%5w FC 71C3=400/4800 01606 che2is
A13RS2 06R3w2235 RESISTOR 22K 5% ,25n FC TCu=dQ0/4800 01606 (R2235
A13RS3 Nbe3=223% RESISTOR 22K SX ,25% FC 1C3«400¢/+800 01606 (E2235
A1 3RSU 06832238 RESISTOR 22k 9% ,2%W FC T(2=400/4500 01606 cB22%S
A13RSS 0683-2235 RESISTOK 22K SY ,25w FC TCB2ed00/4800 01h06 Ch2235
A13RS6 06A3=p235 RESISTOR 22K 5% ,2%W FC TC==400/45600 01696 Ch223%
A13RSY NeR3ep235 RESISTOR 22k 5% ,2%W FC TCe=400/4800 01606 cheelds
A13R%8 06R3«2235 RESISTOR 22K 5% ,254 FC TCawd00/¢800 01606 chee’s
a1 3RS9 0683.2235 RESISTOR 22K 6% 25w FC T1C23=U00/48600 01606 CBeais
A1 3RA0 06RTa2238 RESISTOR 22K 5% ,25W FC TCReU0N/+800 13606 CHe223%
At 3Re1 06AR3e223% RES5]STOR 22K S5X ,25# FC TC2edQ0/4800 016006 C223s
Ap3Re2 068327235 RESISTOR 22k S% ,2%W FC TC=~400/+800 01606 (Beelds
A13Re3 0683222135 KESTSTOR 22K SX ,25%w FC T1CRed00/+800 016006 (82235
A13Rb4 06832235 RESTSTOR 22k S% ,25% FC TC==400/4H00 01606 CRe23%
A13R65 NhE3e2235 RESISTOR 22R 5% ,25W FC T{a=400/4800 01606 {H223%
A{3RbS 21002516 RESISTOR®TRMR 100k 10% C SIDE=AnJ 1<TRN 73138 02=231et
A{3Rs? 2100=2%16 RESISTNRIRMR 100K 10% C SIDE~ADJ {=TKN 73138 c2e23]el
413Re8 06R3e102% RESISTUR 1% 5% ,2%9w FC T1(Cs=d00/+600 01606 CB102%
Ay3Rb9 N6R3=10US 3 RESISTOR 100K 5% ,2%W FC TCseu400/¢800 01606 CB104S
813R70 068321025 RESISTUR 1K S% ,25W FC T(=zwd00/+600 01606 c8102%
A13R7Y 06R3+3935 2 RESISTOR 39h SX 25w FC TC3=400/4800 01606 CH395S
Ay3RT2 0683einid RESISTOR 10K 5% ,25w FC TC3e400/4700 01606 CH103%
A13R73 0hB3e1045 RESTSTOR 100K SX ,25w FC TCx=400/+BO0 01606 LBtous
A13R74 nNeA3egnds RESISTOR 10k 5% ,25W FC TC3«d00/+700 01606 CH108%
At3R7S 06R3«102% RESISTOR 1 8% ,2SW FL T(2=400/+600 01A0OG CHB102s
a13R76 06831025 RESISTOR 1k 5% ,25W FC TC=ed00/+4600 01600 LR102S
A13R77 06831025 RESISTOR 1K 5% ,2%% F( TC3wdD0/+600 01606 €81025%
A13R78 0632235 RESISTHK 22 SX ,25w FL 1C2«u00/480C 01606 Cheeds
a413R79 06R3-472S RESISTOR 4,7k 5% ,25w FC TCme=d400/+700 01606 cBazres
AL 3RBO 06R3e1025 RESISTOR K S% ,2%W FC TC3eu400/+b00 01606 CB1028
A13RAYL 04831055 RESISTUK 1M SX 25w FC T(3=H00/+900 01606 CH103S
A13RB2 0683-1825 S RESISTOR {,8% Sy ,25W FC TC3eu0n/+700 01606 CHB1HES
Ay 3RA3 06832235 RESISTOR 22K 5% ,2%4 FC TC2=400/4200 01606 Cd2e3s
a1 3RRY 08831825 RESISTOR 1,8R 5% ,25K FC TC3eud(/s700 01606 ch182%
A1 3RBS 068322235 RESISTOR 22K 3% ,25# FC T(B=d00/4800 01606 t8e23s
Al13RAG 0883+1055 RESISTOR IM SX ,25W FC 1C3=800/+900 n1606 cB10%%
Ay 3R87 06631025 RESISTOK {K S% ,2%W FC TL®ed00/+bH00 01806 CB102%
A13R88 06831015 7 RESISTUR 100 %% ,25w FC TC2«400/4500 n160G Lh1015
Af3R89 0683«1015 KESISTOR 100 SX ,25%n FC TCZedD0/+500 01606 CR1015
Af3UL 5080-3069 1C gP Amp 0340F LF350H
Ay 302 5080-3069 1C GP AMP 0840oF LF350H
AL3U3 1826=0217 e IC 0P AMP 07933 KC4%58T
Ay 34y 182690217 1€ 0P aAMP Q7933 RCUSSAT
A 3US 18260326 1C 0P aMP 07933 RCUSSRUN
Ay3uUe 18260=0326 IC 0P ANMP 07943 RC4S58LN
A13u7 1R20w0321 2 1C 710 COMPARATOR 02236 T10HC
A13UA 18200125 1 1€ 711 COMPARATOR 02236 7130C
a4 nu2e2e66544u 1 PHASE DETECTOR & INTEGRATOR BOARD ASSY 281480 0Ud202ebb6514

0826226514 1 PC BOARD, BLANK 26U80 uldgb2e26514

atacy 0160=1603 2 CiFXD My 1} UF 10X 100VDCW 28ué0 01h0=10603
AjucR 0160=1674 1 CAPACITOR .33 UF 5% 200VDCW 28u80 0lo0wield
Ayacs 01o0=t60s C:FxD My 1 UF 10% t00VOCW 28u80 0160=1604
A14CY 0150=0075 1 CAPACITOReFXD 4700PF 1000 S00VOC CER 28480 015020075
AL aCse 0160=2307 1 CAPAC]TORSFXD 47PF +eS% 300VDC 28u80 0169=2307

«FACTORY 8EL

ECTED PARTY

See introduction to this section for ordering information
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Section VI Model 4262A
Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part . Mfr
- A Qty Description Mfr Part Number

Designation Number Code

AgucCe 0160-0207 2 C3FxD MY 0,01 UF S% 200VDCH 28480 0160-0207
Atucy 01801587 1 CAPACITOGR, FXD POLY 0,33 UF S 2004VDC 28480 0160=1587
Ayjuca 0170-0040 2 CiFxb My 0,047 UF SX 200VDCH 28480 0170-0040
Aguc9 0170-0040 CtFxD My 0,047 UF S¥% 200VDCH 28480 0170-0040
AtdCyo 0te0w1586 CeFxD MY 0,1 UF f0X {00VDCW 28480 0leN=1580
Apucyy 0160-0207 CiFxD My 0,01 UF Sx 200VDCW 28489 0160-0207
Ayagy? 0160-5819 CAPACITOR,3300.PF 50V

A1dcC93 0ten-ni2? 2 CAPACITOREFXD JUF ¢-20% 25vDC (EK 28480 0lo0=0127
Ayacya 01H0=10%52 CAPACITOR 220 UF 6.3V.M 28480 0§80=1052
ataucys 0160-2055 28 CAPACITORFXD ,01UF «80«20% 100VDL CER

Af4CHe 0160-2055 CAPACITOR=FXD ,01UF ¢B0=20% 100VDC CER

agacy? 0160-2055 CAPACITORFXD ,01UF +BU=20% 100VOC CER

apugya 0160-2055 CAPACITUR®FXD ,01UF +80=20X% 100VDC CER

Aldcy9 NOT ASSIGNED

Atdczo NOT ASSIGNED

At4C2y 01801051 CAPACITOR, FXD 100 UF {6y M 28udo 0180=10%]
Ayacee 01F0e1081 CAPACITOR, FXD 100 UF 16V M 28480 0180=105¢
agaces 0180=1052 CAPACITOR .220 UF 6.3V M 28480 0180=1052
Aydcau G1e0ent2? CAPACITOR=FXD fUF 4=20% 25VDC CER 28480 0160e0127
IS+ NOT ASSIGNED

A14c2S 0160-2261 1 C-FXD 15pF 5% 500V

At4C 26 NOT ASSIGNED

at4c2? NOT ASSIGNED

414C28 NOT ASSIGNED

atdca9 NOT ASSIGNED

Ay4csa NOT ASSIGNED

Ajucyy

AYUCRY 1908=0040 DIODE=SWITCHING 39V SoMa 2NS DUe3Y 2tuég 1901=0040
Ajucksy 19G1=0040 PIUNE=SWITCHING 35V S0MA 2NS DOe3S 284By {Y01=0040
Ajulry 19623059 1 DIODE»2NR 3,83y 5% DU=7 PhEUdw TLEw,051% 02036 S 109392
ALUCRY 1902w0049 DIODEaZNR 6,19V 8% D0=7 PD3,uw TCz¢,022% 02236 Flr2u0
a1dCks 19G1ennue DIONE=SWITCHING 30V S0MA 2NS DOe3S 28uB0 1901=0040
A14CR7 19010049 OIUDE=«SAITCHING 30V SOMA 2N3 DU=35 28480 19016040
AydcRre 1902«3149 DIODE=ZNR 9,09y SX Due? Pz, dn TC24,0597% 02236 F21256
414CH9 1902=36G74 1 DIODE=ZNR 4,32V 2% D0e? Phr,un TCae,035% 02036 8¢ 1093978
AtuCrtg 19010040 DIODE=SATTCHING 30V S50MA 2NS DUe3S 28u8o 1991-004d0
Ardcest 1901=0040 CINDE=SWITCHING 30V SOMA NS DOe=3S 28480 1901004y
Ajacet2 19¢1eqnun DINDF mSWITCHIKG 30V SOMA NS 00«35 28489 1901=0040
AtdeRLy 1901=0040 DIGLE=SHITCHING 30V SoMa 2n5 DOe3S 28480 1901=0040
AfdcwlY 19020048 ? WINUE=INR 6,81y S DO=7 POB, 4w 1C3¢,043%% 02236 FTr2uy
Ajdcri1S 19610040 DIODE=SWITCHING 30V S0MA N5 (0De=3S 2e8deo 19010040
AtuCRie 1901=0040 DIODE-SWITCHING 30V S0Ma 2N3 DOw 4% 28480 1901=0040
ay4CK17 1902anpu9 DIOREWZNR 6,19V SX DOe7 PD&,4W TCs4,022% 02236 FLreue
AYUCRYH 19610040 DINLE«SKRITCHING 30V SOMA 2NS DU«3S 28UH0 1901+0040
Agaceyy 19010040 DIDLELSWITCHING 30V SOoMA NS DOw3S 284kQ 1901=0040
AfdCK20 1902=3149 DIODE«ZNR 9,09V 5% DDe7 PDa,dw TCE4,057% 02236 F271e56
Ayucra? 19023149 DIODE«INR 9,09V SX LOm? PDA,dw TC3+,057% 02235 FZ7256
Atacwel 10062«3125 1 DIODE=INR 6,98V 2% DU=7? PLE,4W TCa¢,048% neeic FLT445
ap4dny 1AS5a0062 TRANSYSTUOR JeFET NeCHMAN DeMODE SI 28480 18550062
Ardne 5080-3830 TRANSISTOKR JebET NeCHAN DeMUDE §] 28480 185500091
aAfans 5080-3830 TRANSISTOR JeFET nelMAN UwMODE §1 28u8o 18592009
A140d 1A5%e(¢119 1 TRANSISTOR J-FET N-~CHAN S1 2648y 18550119
A1ans 5080-3835 TRANSISTOR J=FET 2N5245 NeCHAN D=MODE SI 01694 2H524%
Atdne 1R85 320 TRANSISTOR PNP 8] PDa33O0OMa FT2lSOMKZ 2tusde 1853=0020
A1d07 145%4=p023 1 TRANSISTOR NPN S1 TUwi8 PORISOMK ebuso 1854«0023
A1408 5080-3078 TRANSISTOR NPN ST PO330QMw FTE200MHY ebudn 185dw007]
AfUn9 5080-3830 THANSISTOR JeFET NeCHAN DeMODE SI 28480 18595-0091
4910 18530020 THANSISTOR PNP S1 PDB3OOMW FTei1%0MHZ 28480 18530020
Aydg 5080-3078 TRANSISTOR NPN S1 PDE300MA FT5200MHZ 28480 1854=0071
A14Qy2 18%3%0020 TRANSISTOR PNP SI PDz300Ma FTei1S0MAHY 28489 1853=0020
A14Q13 5080-3078 TRANSISTOK NPN S] PDe3OOMA FYE200MHZ 28480 1854«0071)
aydnyy 185320020 TRANSISTUR PNP SI1 PDa3QOMw FT3150MHZ 28480 185320020
aguQ1s 18530020 TRANSISTOR PNP S] PD®300MW FTE1SOMHZ 28480 18530020
At401e 1855-0062 TRANSISTOR JeFET NelHAN DeMODE §] 28480 18550062
Aruay? 18580062 TRANSISTOR JewFET NelHAN DeMGDE §1 28ub0 185%~=0062
ajdaye 5080-3830 THANSISTIOR JeFET NeCHAN DeMUOE S] 28480 185509091
afdnye 5D080-3835 TRANSISTOR JeFET 2NS24% NelHAN DeMODE §] 01694 2NG2us
A14020 5080-3835 TRANSISTOR JeFET 2NS24%5 NwCMAN DeMODE 81 0169H enNbeus
a14G21 18930034 2 TRANSISTOR PNP S] TUe18 PDE3I6OMW 2buBo 18530034
A14022 5080-3835 TRANSISTOR JwFET 2N3524%S NeCHAN DeMODE 8] 0169M 2NS24u5
Ayacay 5080-3835 TRANSISTOR J=FET 2NS5245 NeCHAN DwMODE .S1 0189H aN5248
AtUGRY 18530034 TRANSISTOR PNP SI TOw18 PDz3oOMm 28480 1853«00 34
A1402% 1853«0020 TRANSISTOR PNP 81 PDs3OOMW FT21SOMH7 2b480 i8530020

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

Section VI
Table 6-3

Reference HP Part . Mfr
: A Q Description Mfr Part Number
Designation Number ty P Code v Fart @
atd4n2e 18530020 TRANSISTOR PNP Sl POE300MAW FTs150MKZ 28480 1853=0029
416RY 2100=2%22 2 RESISTORTRMR 10K 10X C SIDE«ADJ t=TRN 03654 ETSO0X103
AjdR2 0683=1525 1 RESISTOR 1,5K SX ,25W FC TC=ed00/4+4700 03606 cB152S
414RY 06431055 RESISTOR (M 8% ,25W FC TCered00/+900 01606 CB1055
AfdRG 06830725 RESISTOR 4, Tk SX ,25W FC 1C3=400/+700 01606 cBav2s
AL4RS 0757=1094 1 RESISTOR {,47K 1X ,1254 F TCe0+«100 03298 Cdw{/BeT0eildlleF
A14Rs 0757=029%0 1 KESISTOR. 6,19k {% ,125K F TCB0+2100 0299¢ MFUC1/8wT0=019]af
A14R? 0757«03u9 1 RESISTOR 22,8K {X% 4125w F TC30+«100 03298 Cde|/BeTOw22b2=F
A4RR 068304055 RESISTOR 1M SX ,25W FC TC3e800/4900 01606 CB1055
AJ4RS 06R3=1065 RESISTOR 1M SX ,25W FC 1(3.800/+900 01806 | CB10SS
AtuURyQ 068321055 RESISTOR 1M SX ,25W FC FC=z«800/+900 01606 CB10SS
atdRryy 0683+1535 RESISTOR 15Kk 5% ,25W FC TCE«d00/+800 01606 CB153s
414RY2 08698+3157 2 RESISTOR 19,6 1X ,125% F TC304«100 03298 Cd=|/R=T0wl962=F
aruryy 0757«04sS RESISTOR 100K 1% ,1258 F 1Cs042100 08298 CUeti/ReTQet003F
A1ARLY 06835485 RESISTUR S,6M SY ,25W FC TC2e900/+41100 016006 CH565%
ALURTS 2100-2522 RESISTOR@TRMR 10K 10% C SIDE=4DJ {=TRN 03652 £T50%x103
ALU4RS 0683+1045 RESISTOR 100K 5% ,2%w FC TCae400/4800 01606 CR104S
814RY? 068302225 3 RESISTOR 2,2K %% ,25W FC TL==u00/4700 01606 c8g22%
A14r18 0698a3161 1 RESISTOR 38,3k |X ,125W F TCa0em=100 03298 Cle)/BaT0wiBI2wF
a14Rr1Q 0683=4745 1 RESISTOR 470K St ,25W FC TC=wB00/4900 01606 CH4745
A14RR20 0757=0416 RESISTUR 511 1X ,12%8 F TC304=100 03298 Cde1/BeTU0S] 1 RuF
ALURRY 07570416 RESISTOR Si1 1% ,125W F 1Ca0e¢=100 03298 CUal/BeTOmSt {ReF
414R22 0698-3151 1 RESISTOR 2.87K 1% ,125W F YCaoe=100 03298
ALURPY 0683~1089 RESISTOR IM SX ,25W FU TCE=800/4900 01606 CA105S
AjURR24 0b43e3335 RESISTOR 33k SY ,25wW FC T1C2<400/¢800 01606 CA3383Y
A14R2S GeB3e2745 i RESISTOR 270K 5% ,25W FC TCsed00/4900 01606 Ch2T4s
A1UR2S 0683e333%5 RESISTOR 33Kk SY ,25% FC TC2=u00/¢800 01606 CH333%
AtuR27 068323384 RFSISTUR 33K SY ,25w FC TC2«400/4600 0160G CB3338S
A1UR28 Ohb3e333s RESISTOR 33K 5Y ,2SW FC TC2=400/+4R00 01606 cassis
AfdR29 069R«3039 1 RESISTOR 178 1X ,125W F TC30+=100 03298 (Uey/BeT0w] 78RF
A14R3n 0698e3226 2 HESISTUR 6,49% (X 129w F TC=z0+=100 05298 Cde] /BaT0eoiT]=F
A14R3Y 0e98<3226 RESTSTOR 6,49K 1X ,125% F TC80+et00 03298 Clal|/BaTOmbtG)wF
Ardmrye 06R3a102% RESISTOR 1K S% ,25%W FC TC3ed00/+600 n1606G CR1025
At4RLY N698+4595 \ RESISTOR T1,9K 1% ,12%% F TCe0¢e100 03298 Ciei/Bal0uw?]|S2aF
A1UR3Y 06R3e1035 RESISTOR 10k SY ,25w FC TC3=400/¢700 01606 CB1035%
A14R1S U787=0279 1 RESISTOR 3, 1eK 1X. ,125W F TCc0+=100 03298 (4el/ReT0ediol=F
A14R3e 069RU4Ly 1 RESISTOR 2,26K 1X 125w F TCE0+=100 03298 C4d=1/BeT0e220]F
A14R3? 07570465 RESISTOR 100K 1% 125w F TC=0+=100 03298 C4ei/B8al0m100)aF
A1 4R3A V6B3=332% RESISTOR 3,3K SY ,2%5# FC TC%ed00/4700 0leub CH33eS
A1UR39 0698+2155 RESISTOR 4,64k 1% ,125W F 1C2042100 03298 CUnmi/ReTOedbuleF
a14R4U0 0757=0401 ? RESISTOR 100 1% ,125% F TCaO+el00 03e9H (dei/BeTl=101aF
AYURYL 0757=0401 RESISTOR 100 1% ,125% F TC304=100 03e98 CUdel/BaTQuin]ef
AyURG2 06R3=1055 RESISTUR 1M S% ,25W FC Y(=eB800/+900 01606 CH1055
Aj4RY3 066321055 RESISTOR M SX ,2SWw FC TC=«800/+4900 01606 CB1055
AQURAY 069R=31%7 RESISTOR 19,6K 1X 1258 F TC204=100 03298 (Ui /ReTOe19b2=F
AURYS 0757=0465 RESTSTOK 100K 1% ,125w F TC20+ei00 03298 Cde]/BeT0al00s=F
A{4Rub 068301035 RESISTUR 10R 5% ,25& FC TCe=400/+700 01606 (81045
A14Rra? 0683-1035 RESISTOR 10K S% 25w FC TC3=400/¢700 01606 €1d1035
A1URUB 06831035 RESISTOR 10k SX ,2Sw FC TCB=400/¢700 01606 CB10O3S
A1 4Ru9 06B3.332% RESISTOR 3,3K 5% ,25% FC TC(=e400/4700 n1606 (8332s
414RS0 06A3332% RESISTOR 3,3K Sx ,25W FC TC=3d00/+700 01p06 CB83S
A1 4RSY 068323335 RESISTOR 33K 5% 25w FC TC2=4D0/+800 01606 CH343S
A1uRs2 06833335 RESISTOR 338 5% ,25% FC TCBwd00/¢800 01606 CH333%
A1 4RS3 0633+3335 RESISTOR 33k SX ,25# FC TC8=400/¢H00 01606 CB333%
At4RSY 068323335 RESISTOR 33k 5% 254 FC TC2=400/+800 01606 CB3545
A1 4RSS 068323335 RESISTOR 33K 5% ,¢5w FC TC2=d(0/+800 01606 [4-R1L¥ 3]
A14RS6 0683-333S RESTSTOK 33K 5% ,25w FC TC8=d00/+4R00 01606 CH333s
AL URSY 06R3=4725 RESISTOR 4,7K S% ,25W FC TC8e400/4700 016006 cB472%
A14RSE 0898eu157 2 RESTSTOR 10K (1% ,125W F YCS0eeS0 03248 NCHS
A14RY9 0698=4157 RESISTOR 10K 1% ,125W F TCaQeeS0 03298 NCSS
A14RBO 0698=6943 2 RESISTOR 20K 1% ,12%n F TCs04=50 03298 NCSS
A14R6t 06986943 RESISTORK 20k ,1% 125+ F TC20+=50 ni2ve NCSS
A U4Re2 0698-0083 2 (RESISTOR 1.96K 1% .25W FC TC=-400/+700
A14Rb3 0757-0401 2 (RESISTOR 100 1% .25W FC TC=-400/+700
AJURBY 0698-0083 ‘RESISTOR 1.96K 1% .25W FC TC=-400/+700
A14R6S 0757-0401 RESISTOR 100 1% .25W FC TC=-400/+700
A14Ree 068323335 RESISTOR 33K 5% ,25w FC TC2=400/4800 01606 CB5535%
At4RET VsH 3wy 245 1 RESISTOR 120K S% 85w FC 1(3=800/+900 01606 cB124%
Al UR68 068347135 | RESISTOR 47K 5% ,254 FC 1C8=400/¢800 01606 cHa713s
A14R69 06833385 RESISTOR 33K SX ,25W FL TC3«400/+800 01606 CB333%
ALURTO 0oB3e4725 RESISTOR 4,7K SX ,25W FC TCSe400/+700 01606 tBa72S
AT4RT 0683-2265 RESISTOR 22M 5% .25W
A14R72 0757-1094 RESISTOR 1.47K 1% .125W
Atdut 1826-1071 2 ICSLIN OP, AMPL, FETwINPT 28480 LF411CH
a14ay2 18260271 IC 741 QP AMP’ 0340F LM74CN
a14u3 18200321 1C 710 COMPARATOR 02236 710MC
Ajayu 1826-1071 ICILIN OP, aMPL, FETeINPT 28480 LEAT1CH
a16US 18260326 IC OP AMP 07933 RCUSSBON

See introduction to this section for ordering information
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Section VI Model 4262A
Table 6-3

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

Reference HP Part L. Mfr
: A N Qty Description Mfr Part Number
Designation umber Code
Aydus 18260319 It ppP amP n340F LF 356K
Ayuu? 1826=03206 1C 0F aAmp nre33 RCUSSALI
A1dus 16200084 1 1C GATE TTL NAND QUAD 2=INP 0223G T400PC
Ataue 5080-3832 | 10 MIsSC TTL 02036 MCUQUab
Aj4au0 18260150 3 IC 588 [PARN NESSSY
IYCIUS] 18200379 1 IC GATE TTL W ANDwUR 02236 TU4RS2PC
A1d4yy2 18200075 1 1C FF TTL Jek PULSE CLEAR CUAL 02236 T4 3kC
Ajuurd tago=1210 2 10 GATE TTL LS ANDeUOReINV DUAL 2=INF 0169H SN74LSSIN
Atdugu 1R20=1210 IC GATE TTL LS ANDeUQRe[NV DUAL 2<]NP 01694 SNTULSSIN
ALUULS 1R20e1490 5 IC CNIR TTL LS DECD ASYNCHXO 0L69K SNTULSYON
A1S KNUT ASSIGNED
[ 31 NOJ ASSIGNEL
AL? NOT ASSIGNED
Ayl NUT ASSIGNED
A19 NUT ASSIGNELD
420 NUT 4SSIGNED
A2 0426266521 1 KEYBOARD & DISPLAY BOARD ASSEMELY 28uBQ 0u262=66%2)
0426226521 1 PC KHOARD, BLANK 28480 042n2ed6521
A21Cy 0{H0=029¢ CAPACITORSFXD {UFyei0t 3SvDC TA 0420J 15060195x903542
agice 0160-2055 CAPACITUR=FXD ,0JuF ¢B0=20% 100VDC CEK
A2ic} 0160-2055 CAPACITOR®FXD ,01UF +80220% 100vDC CER
a21tu 0160-2055 CAPACITORFXD ,01UF +480e20% 100VDC CER
A21Cs 01H0=0378 1 CAPACITOReF XD ,4TUFew10x 3SVOC TA 04204 150D4Tur303%54¢
A21Ce 01600897 & CAPACITOR=FXD 2,2UF+010% 20VDC TA n4z20J 150D225x9p2042
a2ic? 01800197 CAPACITUOReFXD 2,2UF+mi0% 20VDC TA nu2oJ 1500225%x9¢02042
A21C8 0180=0197 CAPACITOR=FXD 2,2UF 4=t 0X 20vDC 14 0420 1500225%X902042
A2109 01R0=n197 CAPACITURCFXD 2,2uF+e103 20V0C TA 0420J 1990225x912042
A21C10 0140=0148 1 CAPACITUR=FXD 20UPF +=5% 300VDC MCA 72136 OMISF201J0300wWVELR
A21CRY 1901 «0040 DIODE«SvITCHING 30V 50MA 2NS DO«3S 2RuB0 1901»0040
A21CR2 19010040 DIQDE«SAITCHING 30V SOMA 2NS DO=3S 2BuUBY 1901=0040
APICRY 1901=0040 DIODEeSWITCHING 30V S0MA 2NS D035 2848 1901=0040
A2icwu 1901-0040 DIODE=SWITCHING 30V SOMA 2NS (O0=35 2budo 1908=0040
A21CRS 1901w00un DIODE=SHITCHING 30V S0MA 2NS 00«35 20480 {90t=004y
A21CR6 1901=0040 DIODEeSWITCHING 30v SoMa 2NS DO=35 28480 19¢1e0040
A21CRT 19010040 DIODE=SWITCHING 30V S0Ma NS DOe3S ELTLY) 1991=0uu0
A21Jy 1251«0%4) 2 CONNECTQR 34ePIN M RECTANGULAR 7ol 3431=10u¢
42104 186%30019 1 TRANSISTOR HNAN S} TUetd PDE3I60Mw PLLLY) 185G=0019
AR IRy UoB3euTys RESISTUK 470 5% ,25W FC TCz=dd0/+000 01600 ChuTIS
421R2 DLA3eU71Y RESISTOR 470 SY 25w FC TCz2eld00/+000 0160G CRU71Y
A21R3 06834715 RESISTUR 470 5% ,25w FC TCE=d00/¢600 016006 chartly
A21RYU 06834715 RESISTUR 470 5% ,25n FU TCSeu00/0600 0levu [T R AR
A21RS 0683ed71h RESISTON 470 SY 25K FC TCoed00/4600 01606 LRETLS
A21Re 68323305 t RESISTUR 33 SX ,2%W FL 10240074500 016006 C83350%
A21R7 06%3=1015 PESISTOR 100 S% ,25W FL T(3«400/+500 01806 Ch1o1s
A21RR Oo83e1015 RESISTGR 100 Sx ,25W FL TCaeld0/¢500 | o01e06G CB101%
421R9 06431015 RESISTUK 100 Sx ,2%# FL TC®=400/+4500 01606 eRIn1y
A21RY10 06AR3eUTiS RESTSTOR 470 5% ,2%4 FC T(3«400/¢600 01606 (BYTI1Y
A21R11 0eH3ed?1S RESISTOR 470 SY ,2%w FC TC8wd(u/+600 01606 CHUT1S
A21R12 0688=4715 RESISTOK 470 9% ,2%w FC TCE=W00/4600 01606 CHUT1S
A21R13 06834715 RLSISTOR 470 S% ,25W FQ TCZed00/4600 01606 CHuTLS
421R14 CoB3eu?ts HESISTUR 470 SY ,254 FL TCzelp0/+600 01606 CH471S
A21N1S 06430715 RESISTOR G470 SX 25w FC TCE=u00/4600 0160G cBd715
A21Rt6 06631015 RESISTOR 100 5% ,2%W FC TCw=d0C/e500 0160C Ch1015
a21R7 06431015 RESISTOR §00 8% ,2%% FC T(3=400/¢500 n1606G c8y01%
a21R18 06R3=dT1S RESISTOR 470 S% ,25W FL TCE2=400/+600 01606 LHUT1S
A21R19 . 04R3eu715 RESISTUR 470 S% 254 FC TC8ed00/4600 LY cBaz1S
A21R20 06834715 RESISTOR 470 SY ,2%% FC TCE=400/¢600 01606 LHu?15
A21R21 06b3ed715 WESISTOR 470 5% ,25W FU TCawdu¢/¢000 01606 Lear1s
a21R22 . 06834715 RESISTUR 470 9% 25w FC TCEeu00/4600 01606 CHeT1S
A21RZ23 . 06634715 RESTSTOR 470 5% ,26w FL T(3=400/+600 01806 (84715
‘AR1R24 BECLETT R AL T RESISTOR 070 SY ,25w FC TC8edu0/+800 01606 Cha?18
A2tR2S NeB3ed7 1S RESISION U470 SXY ,25% FC TC8=400/+000 01606 CBUTIS
See introduction to this section for ordéring information
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Section VI

Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part .. Mfr
- A Qty Description Mfr Part Number

Designation Number Code
a21R26 0683<a7{5 RESISTOR 470 5X ,2%W FC TC%=400/+600 01606 84715
A21R27 0683=3915 RESISTOR 39k 5% ,25w FC TCa«d00/4800 01606 . | CB393S
221R28 06831035 RESISTOR 10K SX ,23w FC TCe=d00/4700 01606 cB1035
A21R29 06831035 RESISTOR 10K SX ,25W FC TCB=400/+700 01606 CB1035%
421R30 06831035 RESISTOR $0K 5% ,25W FC TCB=400/+700 01606 €R1035
A21R3Y 068321035 RESISTOR 10K 5% ,2Sw FC TCE=400/4700 01606 CB103%
A21R32 1810=0164 s NE TWORK=RES 9=PINeSIP ,15«PINeSPCG 28480 1810=0164
a2144 $R2Gw1415 2 1C SCHMITTTRIG TTL LS NAND DUAL 4eINP 0169H SNT4LS)3N
2102 1820#1279 ' IC CNTR TTL LS DECD UP/DOWN SYNCHRO 0169H SNTUL8190N
a2tuUl 1820-0261 1 IC MV TTL MONOSTBL SN74121N
A2t 18201200 1C JNV TTL L3 MEX leINP .0169H SNTULSOSN
a21us 18201200 1C INV TTL LS HEX 1eINP 0169H SNTULSOSN
a2146 18201200 TC INV TTL LS HEX JeINP 0169H SNTULSOSN
a2tuy ) 1820+1195 15 1C FE TTL LS DeTYPE PUSetDGETRIG COM 03790 AMTULS1TSA
2118 18201195 1C FF TTL LS OwTYPE POSEOGETRIG COM 03790 AMT4LS1T75A
A21U9 1A20-1198 1 1C GATE TTL LS NAND GUAD 2s=1INP 0169H SNTULSO3N
a21U10 1820-1197 8 1C GATE TTL LS NAND QUAD 2eINP 0169H SN74LS0ON
a21u11 1820~1081 18 IC DRVR TTL BUS DRVR WUAD 1«INP 03790 AMAT 26
A21uge 1R20=1470 L} IC MUXR/DATASEL TTL LS 2eTOe=ieLINE QUAD 03790 SN74LSLSTIN
a21u1s 1820=1197 1C GATE TTL LS NAND QUAD 2eINP 0109H SNTULSOON
a2tute 1A2N=1112 7 1C FF TTL LS O=TYPE POS=EDGEaTRIG 01694 SNTULSTUN
A21U1S 182021195 IC FF TTL LS DeTYPE PUSeEDGETRIG COM 03790 AMTULS|TSA
A2lUte 1820-1195 IC FF TTL LS LeTYPE POS=EDGE«TRIG COM 03790 AMTALS1754
a21uy7 18201195 1C #F TTL LS DeTYPE PUSCEDGE=THIG COM 03790 AMTULS1TSA
421U18 18201195 IC FF TTL LS D=TYPE POS<EDGE=TRIG COM 03790 AMTULS1TSA
a21U19 1R20e119% IC FF TTL LS DeTYPE POS~EDGE=THIG COM 03790 AMTULS 1754
A21020 18201245 2 1C DCDR TTL LS 2=TO=d=LINE DUAL 2=INP 0169K SNTULSI9ON
A211U21 18201195 1C FF TIL LS DeTYPE PUS<EDGE=TRIG COM 03790 AMTULS1754
Aziu22 18201081 IC DRVR TTL BUS DRVR QUAD 1eINP 03790 AMBT 20
A21U23 1820«1470 1C MUXR/DATA=SEL TTL L3 2eTOelelINE GQUAD 03790 SN74LSISIN
a2tuau 18201473 | IC ENCDK TTL BeINP 0169H SN7U414BN
a2tu2s 1R20=1201 s 1C GATE TTL LS AND QUADL 2eINP 0169H SNTULSOBN
822 0426266522 2 HDISPLAY CONTROL & RAM BOARD ASSEMBLY 28480 04262=6b522

04262026522 PC BOARD, BLANK 28480 04262926522
a2acy 03800291 CAPACITURFXD fuUF+=10% 3SVOC T2 0u20J 1500105X903542
agace 0160-2055 CAPACYITOR=FXD ,03UF +80«20X% 100vDC CER
A22C3 0160-2055 CAPACITOR=FXD ,O1UF +80e20% f00VDC CER
A22Cu 0160-2055 CAPACITOKeFXD ,0lUF +80=20% 190VDC CER
AQ2C% 0160-2055 CAPACITOR=FXD ,01UF +80=20% 100vDC CER
A22Ch 01602204 CAPACITOR=FXD 100PFF +=b% 300VDC MICAR+TO 28480 0160=2204
a22c? 0160=2261 2 CAPACITOR=FXD {SPF +w5% 500vDC CERO+e30 28480 G160=2261
a22¢8 01600939 CAPACTITORFXD 430PF ¢=5% 300VDC MICAQ+TO 28480 01o0=0939
a22c9 01800291 CAPACITOR=FXD jUF+e10% 35VDC TA o420 150D105X 903542
A22C10 0160=0939 CAPACITOH=FXD W430PF +aSx 300VDC MICAQ+TO 28480 0560=0939
a22Cy 01600939 CAPACITDR«F XD 430PF +e5Y 300yDC MICAQ+70 284bo 0160=0939
a22cte 016022205 CAPACITORSFXD 20PF +=9%% 300VDC MICAO+TO 28480 01602205
822C13 0150=0121 CAPACITORFXO ,1UF +80e20X% 50VDC CER 28480 0150e0121
a22C 14 0150w0121 CAPACITUR=FXD ,1UF +B0=20% 50vDC CER 26480 0f%0e0121
222015 0150eni2t CAPACITOR=FXD ,1UF +80w20% S0v0C CER 28480 01506=0121
A2aC1e 0150=0121 CAPACTTOReFXD ,tUF 480e20% S0vDC CER 24480 0150=0121
a22C17 0{50e0121 CAPACITOR=FXD ,1UF +80e=20% S0vDC CEF 28u80 0§S0e0121
A22C18 0150e012) CAPACITORSFXD ,JUF +80e20% S0VDC CER 28480 0150~0121
a22€19 f1Sn=0121 CAPACITURFXD (1UF +80m20% S0VDC CER 28ubo 0150=0121
A22C20 0150e0121 CAPACTITORFXD ,1UF +B0e20x SOVOC CER 28480 01%50=01¢€1
A22C21 0180-1743 CAPACITOR-FXD 0.1uF 35VDC TA
A22C22 0160-2205 CAPACITOR-FXD 120pF 5% 300VDC MICA
A22CR1 1902-0041 DIOGE=ZNR 5.11V 5% D0=7 PD=.4W TC=-.009% 02036 SZ 10939-9A
42204 1200-0541 L) SUCKETw1( 24«CONT DIPaSLUR
A2211 1HS Y0084 8 TRANSISTDR PNP 2N491B S1 PDs3OW FTe3MNZ 02036 2Nu918
A22Q2 1R53=0084 TRANSISTOR PNP 2Nd4918 S[ PDe30ow FYZ3MMZ 02036 2N491 8
42203 1853=0084 TRANSISTOR PNP 2NU918 S1 PDe3ow FTal3MHZ 02036 PITLIT
42204 185300084 TRANSISTOR PNP 2N4918 S1 PDs30W FTe3MnZ 020136 2Nu918
42205 18530084 TRANSISTQR PNP 2NU918 S1 PDs3oW FTzIMHZ 02036 2Nu91R
42206 1853=00R4 THANSISTOR PNP 2NU918 SI PDESOW FTsiMnZ 02036 2Nu918
a2207 185320084 TRANSISTOR PNP 2N4918 SI PDa3ow FTalMnZ 02036 2Nu9 18
a2208 1853.G0BU TRANSISTOR PNP 2N491B SI PDm3OW FTz3MWZ 02036 2Nu9 18
A22R}y 068322719 RESISTOR 270 S% ,25W FC TC3e400/+600 01606 (B271%
A22KW2 06832715 HESTISTOR 270 SI ,2%# FC TCo=dg0/+e00 01606 cHer1s
822R3 06832715 RESTSTOR 270 5% ,25W FC TC8=d00/4600 01606 tHat15
A22R4 0683-2715 RESISTOR 270 5% ,25W FC TCBed00/+600 01606 c8ers
A22RS 068322715 RESISTOR 270 S% ,25w FC TC=z=400/4+600 01606 82715
A22Re 06832715 RESISTOK 270 S% ,25% FC TCEwd00/+£00 01806 42715
A22R7 066322715 RESISTOR 270 SX ,2%5w FC TCmed00/+600 01606 CB271S
A22R8 0683-2715 RESISTOR 270 S% ,2%W FC TCu=d00/+600 01606 c8e”ns
A22R9 06A3=6805 RESISTOR 68 SX ,25W FC TCzwu00/+500 01606 CB6805
422R10 06836805 RESISTOR 68 Sx ,25% FC TC3+400/4+500 01606 86805

See introduction to this section for ordering information
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Table 6-3 .
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part . Mfr
. p N Qty Description Mfr Part Number
Designation umber Code
422Rr1) 0683-6805 RESISTOR 68 SX ,25W FC TCe=d00/+500 01606 CHGBPS
A2ery2 0683-6805 RESISTOR 68 5X ,2%KW FC T(20400/¢500 01606 EBGSPS
Ag2ryl 0683-6805 RESISTOR 68 5% ,2%5W FC TC2e0d00/+500 01606 CB680S
h22R14 0683-6805 RESISTOP 68 %% ,2%5W FC TC3«400/¢500 01606 c368p5
A22R15 0683-6805 RESISTOR 68 SX ,25W FC TLawd(0/+500 01606G CB680S
A22R18 0683-6805 RESISTOR 68 S¥% ,25W FC TCz=400/4500 01606 cR680S
A22RYT7 06B3w2725 2 RESTSTOR 2,7K SX ,25W FL TC2ad00/¢700 01606 c8eres
A22R18 06A3=1825 RESISTOR 1,8K SX ,29W FC TC2el00/4700 01606 ch1825
A22R19 06B83w4725 RESISTOR 4,7K 5% ,25W FC TCE=4G0/4700 01606 cua72%
a22R20 1810=0121 2 NETWORKeRES 9ePINeSIP ,15«PIN=SPCG e848o 1810=0121
A22R21 1810=0205 2 NETWNRK=RES BeP[NeSIP ,{aPINeSPCG 0248C 750=81=Ry4, 7K
s2er22 1B1N=0206 NETWORKwRES RaPINaSIP ,1«PINeSPCG 037400 4308Ro101=10388
a22R23 068321025 RESISTOR 1K 5% ,25W FC TCEwd00/+600 01606 €B102%
A22R2u ObH3=102% RESISTOR tK 5% ,2S5W FC TC==d400/4600 01606 81028
A22R25 068321025 RESISTOR 1K 8% ,25W FC T(=2eld00/¢600 01606 c8y025
A22R26 06h3et 025 RESISTOR {k 5% ,25W FC TUsed00/+4600 01606 CB102%
dpa2r27 0683eyn25 RESISTOR K S% ,25W FC TLsedN0/4600 018606 cH102%
Ag2Ro8 06831025 RESISTOR 1K 5% 25w FC TCxwd 0074600 01606 CBi1g2s
A22r29 0683e102% RESISTUR 1K S% ,25w FC T(3=d00/+600 01606 cH102%
A22R30 0b83»1025 RESISTOGR 1k S% ,25W FC TL=ed00/+b00 01606 cB10e2S
422R31 8 NOT ASSIGNED
422R32 NOT ASSIGNED
A22P13 NOT ASSIGNED
A22R3y NOT ASSIGNED
A22R3S NOT ASSIGNED
A22R3H NOT ASSIGNED
A22R37 NOT ASSIGNED
A22R3H NOT ASSIGNED
A22R39 18{0=0164 NETWORK=RES 9ePINaSIP ,15«PINaSPLG 28489 18100164
8225 3101w0299 4 SWITCH, SLIDE deSPST 28uBY 3101~0299
Agauy 182040738 1 IC DCOR TTL 2«T0=dwl INE ODUAL 2wINP 02036 MCTUL55P
ag2up tRéu=1t194 e 1IC ChHTR TTL LS BIN UP/DOWN SYNCHROQ 03790 AM74LS193SPC
82203 1820+1199 7 TIC INV TTL LS8 HEX 1e]NP 0169H SNTAL50UN
A22uu 1R20e1201 IC GATE TTL LS AND QUAD 2eINP 01694 SNTUL8(ARN
aeus 1820m168H ? IC DCOR TTL HLDeTOw7eSEG 0169h SNTULS2UIN
222118 5080-3068' 1C MV TTL DuAL
agauy 18261490 IC CNTR TTL LS DECD ASYNCHRU 0169H SM74LS9ION
a22uH 1858-0033 2 TRANSISTOR 28480 {858=0033
A22u9 18200628 I¢ SNTUBYN eu=BIT RAM TTL 0340F DMT74BSN
8220 {H2CwiuTn IC MUXR/DATA®SEL TTL LS 2=TUejsl INE QUAD 038790 SN7ALS{15TN
a22u11 1820=1u2% 2 IC SCHMITT=TRIG TTL LS NAND QUAD 2elHP 01694 GN7aL8132N
A2t 2 1R20=1112 IC FF TTL LS DeTYPE PUL«EDGE=TRIG D169H SNTULSTAN
ag2myd 1820e1197 10 GATE TTL LS NAND QUAD geINP 0169K SHTULSOON
A22uya 1B2N=14l0 IC CNTR TTL LS DECD ASYNCHRO 0189H SNTULSION
A2PUYS 182Qe1474 4 IC CNTR TTL LS BIN ASYNCHROQ D169H SNTULEIIN
A2t 185R«00¥3 TRANSTSTOR 284489 18580033
4p2ty7 tRe0mgbel 10 SNT4BIN bdebIT RAM TTL 0340F OM7U8GN
agauye 1BRO=147C IC MUXR/DATAeSEL TTL ($ 2=TUsiw| INE QUAD D3790 SNTULSISTN
aeumn e 1820<10R1 1C DRVK TTL HUS DRVH GUAD f=INP 03790 AMBT2¢0
a22U20 18201081 IC DRVR TTL BUS DRVR QUAD jelnP 03790 aMaTee
a22u21 1820=1190 1C FF TTL LS DeTYPE PUSeEDGE=TRIG COM 0379p AMTALSTTAN
ha2io2 181820135 2 IC MC 6610L=1 (K RAM NMODS 02036 MCoAL0Le]
a22vy 0410m0209 CRY3TAL, WUARTZ 28u80 04100209
See introduction to this section for ordering information
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Table 6-3. Replaceable Parts (Cont'd).

Section VI
Table 6-3

Reference HP Part Mfr
: g Q Description Mfr Part Number

Designation Number ty P Code

A23 04262-66623 PROCESSOR & ROM BOARD ASSEMBLY 28480 04262-66623
04262-26623 PC BOARD, BLANK 28480 04262-26623

A23C1 0160-2202 CAPACITOR-FXD 75pF 5% 300VDC

A23C2 0180-2141" CAPACITOR-FXD 3.3WF +-10% 50VDC TA:

A23C3 0180-0291 CAPACITOR-FXD 1UF +-10% 35VDC TA 0420J 150D0105X9035A2

A23C4 0180-0197 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 0420J 1500225%9020A2

A23C5 0180-0197 CAPACITOR-FXD 2.2UF +-10% 20vDC TA 04204 1500225%9020A2

A23C6 0180-0229 CAPACITOR-FXD 33UF +-10% 10VDC TA 04204 1500336X901082

A23C7 0160-2055 CAPACITOR-FXD .01UF +80-20% 100VDC CER

A23C8 0160-2055 CAPACITOR-FXD .01UF +80-20% 100VDC CER

A23C9 0160-2055 CAPACITOR-FXD .0TUF +80-20% 100VDC CER

A23C10 0160-2055 CAPACITOR-FXD .01UF +80-20% 100VDC CER

A23CR1 1901-0040 DIODE-SWITCHING 30V 5DMA 2NS D0-35 28480 1901-0040

A23CR2 1901-0040 DIODE-SWITCHING 30V 5DMA 2NS D0-35 28480 1901-0040

A23CR3 1902-3158 DIODE, ZENER, 9.76V 02236 FZ7459

A23CR4 1902-0048 DIODE, ZENER, 6.81V 0223G FZ7244

A234d1 1200-0853 SOCKET-IC 16-CONT DIP-SLDR

A23J2 1200-0541 SOCKET-IC 24-CONT DIP-SLDR 28480 1200-0541

A23J3 1200-0541 SOCKET-IC 24-CONT DIP-SLDR 28480 12D00-0541

A2304 1200-0654 SOCKET-IC 40-CONT DIP-SLDR 28480

A23Q1 1853-0089 TRANSISTOR PNP 2N4917 SI PD=200MW FT=450MHz 284917

A23Q2 5080-3078 TRANSISTOR NPN SI PD=300MW FT=200MHz

A23Q3 1854-0477 TRANSISTOR NPN 2222A SI T0=18 PD=500MW 02236 2N2222A

A23Q4 18£4-0215 TRANSISTOR NPN SI PD=350MW FT=300MHz 02036 SPS3611

A23R1 0683-4725 RESISTOR 4.7K 5% .25W FC TC=-400/+700 01606 CB4725

A23R2 0683-4725 RESISTOR 4.7K 5% .25W FC TC=-400/+700 01606 CB4725

A23R3 0683-1025 RESISTOR 1k 5% .25W FC TC=-400/+600 01606 CB1025

A23R4 D683-1025 RESISTOR 1K 5% .25W FC TC=-400/+600 01606 CB1025

A23R5 0683-1035 RESISTOR 10k 5% .25W FC TC=-400/+700 01606 CB1035

A23R6 0683-1055 RESISTOR 1M 5% .25W FC TC=-800/+900 01606 CB1055

A23R7 0683-1845 RESISTOR 180K 5% .25W FC TC=-800/+900 01606G CB1845

A23R8 0683-1035 RESISTOR 10k 5% .25W FC TC=-400/+700 D160G CB1035

A23R9 0698-3430 RESISTOR 21.5 1% .125W F TC=0+-100 03888 RME 55-7/8-T0-21R5-F

A23R10 0683-5615 RESISTOR 560 5% .25W FC TC=-400/+600 01606 CB5615

A23R11 D683-5625 RESISTOR 5.6K 5% .25W FC TC=-400/+700 0160G CB5625

A23R12 1810-D164 NETWDRK-RES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0164

A23R13 NOT ASSIGNED

A23R14 2100-2633 RESISTOR-TRMR 1k 10% C SIDE-ADJ 1-TRN 0365A ET50X102

A23S1 3101-0299 SWITCH SLIDE 4-SPST 28480 3101-0299

A23U01 1820-1691 IC MICROPROC MOS 28480 1820-1691

A23U02 1820-1197 IC GATE TTL LS NAND QUAD 2-INP 0169H SN74LSOON

A23U3 1820-2053 IC DCDR TTL LS 4-TO-16-LINE 4-INP 74LS154N

A23U4 1820-2053 IC DCDR TTL LS 4-T0-16-LINE 4-INP 74LS154N

A23U5 1820-1081 IC DRVR TTL BUS DRVR QUAD 1-INP D379D AM8T26

A23U6 1820-1081 IC DRVR TTL BUS DRVR QUAD 1-INP 03790 AM8T26

A23U7 1820-1195 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 0379D AM74LST175A

A23U8 1820-1196 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 0379D AM74LS174N

A23U9 1820-1112 IC FF TTL LS D-TYPE POS-EDGE-TRIG 0169H SN74LS74N

A23U10 1820-0471 IC INV TTL HEX 1-INP 02236 7406PC

A23U11 1820-1195 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 0379D AM74LS175A

A23012 1820-1201 IC GATE TTL LS AND QUAD 2-INP 0169H SN74LS08N

A23013 1820-1197 IC GATE TTL LS NAND QUAD 2-INP 0169H SN74LSOON

A23U14 1820-1199 IC INV TTL LS HEX T-INP 0169H SN74LS04N

A23U15 04262-85009 I1C, ROM MOS

A23U16 04262-85010 1C, ROM MOS

a24 (OPTION 004) 0u262=686%524 1 COMPARATOR CONTROL BOARD ASSEMBLY 28489 HUgn2eb6524
04262226524 1 PC HOARD, BLANK 28uB0 04262w26524

a2ucy 0180=0229 CAPACITOR®FXD 33UF¢e10X 10VDC T2 0u20J 1500330x901 08¢

A24C2 0140e0229 CAPACITOR®FXD 33UF+=$0% 10VDC TA 0u2o0y 15008304901 062

A24C3 0160-2055 CAPAC]TUR=FXD ,U1UF +8020X% 100VDC CEW

See introduction to this section for ordering information
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AR4Cry 19010040 DIODE«SWITCHING 30V SOMA 2NS DDe3S 28480 19010040
A24CR2 1901-0040 DIODE«SAITCHING 30V SoMA 2NS DOe3S 28480 19010040
A24CR} 19010040 DJODESWITCHING 30V S0Ma 2N5 DOe3S 28480 19010040
A24CRu 19010040 DIODE=SWITCHING 30V S0MA 2NS 0035 28480 19010040
A2UCRS 1901«0040 OINDE«SWITCHING 30V S0MA 2NS DODe3S 28uBo 1901=0040
A24CHe 1901«0040 CINDE«SWITCHING 30V SoMA 2NS D035 28u8o 1901=0040
a2uJy 1200-0853 SOCKETeIC 16«CONT DIPeSLUR
A2uKy 0U90e0235 [ RELaY, REED 28uBo 04900235
AUk 24890=023% RELAY, KEED 28480 0U90=0235
A2Ux3 0u90=023% ReLAY, REED 28480 0490=023%
A2dKy 0490~0235 RELAY, REED 2HuB0 04900235
a2UK5 0490w023% RELAY, REED 28480 04900235
A24ne 04900235 RELAY, REED 28480 0490»0235
Apupy 91001618 1 COTLaMLD S,oUH 10% @B4S ,1550X,375LG 02178 §15edu3betk
A240y 5080-3078 TRANSISTOR NPN S} PUB3IQOMN FTa200MHZ
4242 5080-3078 TRANSISTOR NPN SI PDRIOOMA F12200MH2
AQ2UR) 0653=0715% RESISTOR 470 5X 25w FC TCZwd00/+600 01606 cBUT1Y
AQURD 0tn3eu?es REJISTOR 4, 7K SX ,25W FC T(BeU00/+700 01606 tBu7es
AQURY n683=a12% RESISTOR 4,7k S% ,25%W FC TC3edon/¢700 01606 CBu72%
A24Ru 0683euT2% RESISTOR 4,7k S% 25w FC TCceud0/+700 01606 CRur2S
AZURS 06k3eu725 RESISTOR 4,7 SX ,29% FC TCR2ed00/4700 01606 CAYTRS
A2URe 06832715 RESISTOR 270 SY ,25W FC TCEwl00/4600 01606 CB2715
AQUR? 061122715 RESTISTOR 270 SX ,25% FC TCB=U00/¢0600 01606 cR271S
AQURR 06B3e274% RESISTOR- 270 8% ,25w FC TC®=u00/+600 01606 cHet1s
A2URY 06R3=2715 RESISTUK 270 SX ,25% FC TL3=400/4600 01606 cBeN1S
A24RY0 VeB3«2715 RESISTOR 270 5% ,25W FC TCBelU(0/¢000 01606 CBe271s
A2dRY 0683=2715 RESISTOK 270 SX ,25W FC TCE*400/¢600 01606 CH2715
AQURY 2 1100164 NETAORK=RES GePINeSIF ,15«PINSPCG 28u80 1R{0~0164
a2uny fAcu~=1112 1C FF TTL LS DeTYPE PUSeLOGESTRIG 0169H SNTALS§TuN
a2uup 18201200 IC INV TTL LS HEX {=INP 01694 SN7dLSOSN
Apdus 1820-1196 1C FF TTL LS DeTYPE PUS~LDGEeTRIG COM 05790 AMTULSYTUN
A24u4 18201199 1C INV TTL LS HEX 1<INP oto9n SN7T4L 504N
a2uvs 1820119y 1C INV TTL LS WEX I=INP 0169H SN74LSuul
ApuUs 1820eya1% IC SCHMITT=TRIG TTYL LS NanL DUAL dgeINP 0169H SN7UL S| SN
a24y7 1R20=10H1 IC DRVR TTL BUS DRVR QUAD {=1NP 03790 AMAT 26
APUUH 1R20=047% 1€ INV TTL HEX 1eINP 02236 T406PL
AQuu9 1820=Nbbl 2 1C BFR TTL NONwINY HEX (wINP 02236C TJao07PRL
A2uuto 1820~049} 1C DCDR Y7L ACDeTODEC UwTOmiOwl INE 01694 SNTU1aSN
Aguiyg 1820=119% 1C FF TTL S DeTYPE POS=ELLE=TRIG CyOM 05790 AMT4LS1T54
A24u4 2 1820=108} IC ORVR TTL BUS DRVR Quap teINP 03790 AMBT2b
a2uu13 1R20=1081 1C ORVR TTL BUS DRVR QUAD jelINP 03790 AMBT 26
AQdwy 0426172009 3 CABRLE ASSEMBLY 2848¢ pu2ot1etonY
a42s (OPTION 101) 0u262=6652% 1 HPealf INTLRFACE BOARD ASSEMBLY 28480 0426266525
Vd262=26525 1 PC BNARD, BLANK 28480 0U262»26525
42%C1 0180~029] CAPACITOReFXD JUFems10X 35vDC TA ou20J 1500105903542
A2SCe” 0160-2055 CAPACITUR=FXD ,01UF ¢B0-20X 100VDC CER
A25%C3 0160-2055 CaPAC]TOk=FXD ,01UF ¢80220X j00VvDC CER
425C4 0160-2055 CaPACITORFXD ,01UF +80=20X 100vDC CER
a25¢% 0te0=2204 CAPACITUR=FXD J100PF «<5% 300V0DC MICA0+70
42%Ce Olo0=2204 CAPACITOR=FXD 100PF ¢e5% 300VDC MICAQ+70 28480 0le0w2204
A25¢7 0160=0153 1 CARACITOR=FXD J000PF ¢ef0X 200VOC POLYE 0420J 292r1029¢2
a2%11 1251-0541 CONNECTOR JUePIN M HECTANGULAR 70381 345{=1002
425J2 1200-0853 SOCKET#IC J6aCUNT DIPeSLDR
42561 5080-3078 TRANSISTUR NPN ST PDE3IOOMW FT3200MMZ
425R1 0683.4715 RESISTOR 470 SX ,25W FC T(8=U00/¢600 01606 cBa71s
a25R? 0es3=u715 RESISTON 470 BX ,2S54 FC TCo=d00/+¢000 01606 cBarT1sS
AQ25R3 06834715 RESISTOR 470 5% ,25% FC TCsed00/40600 01606 CAaTLS
A2SRY 0683=u715 RESISTOK 470 5% ,25w FC TCBed00/4600 01606 CHel1s
425K 068301825 RESI8TOK 1,8k SY ,25W FC TCewu00/4700 01606 CB1825
A25R6 1810=013¢0 2 HETWORKRES 10ePINe3IP ,1«PINeSPCG 28480 18100130
A2SRY 1810=0125 1 NE TWORK=RES 8=PINeSIP ,125«PINeSPLG 0248C 750
A25U¢% 18201197 I1C GATE TTL LS NAND QUAD 2eINP 0169H SNTULSOON
A2Sue 1R20=15%8 2 IC MISC TTLw WLUAD 02036 MC3udyP
A25U3 §1820=1558 1C MISC TTLs QUAD 02036 ML 30dyP
A2%U4 1820=1199 IC INV TTL LS HEX leINP 016K SNTULSOUN
425Us 18200269 1 IC GATE TTL NAND QUAD 2e«INP 02236 7403PC
See introduction to this section for ordering information
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Model 4262A

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

Section VI
Table 6-3

Reference HP Part - o Mifr
. A Qty Description Mfr Part Number

Designation Number Code

42546 1820+1199 1€ INY TTL LS HEX 1eINP 0169H SNTULS04N

a2su7 tR20e1201 1C GATE TTL LS AND QUAD 2¢INP 01694 SNT74LS08N

A425uU8 1820=1195 1C FF TTL LS DeTYRPE PU3S=EDGE~TRIG COM 03790 AMTULS175A

A2SuUe 1820=319% 1C FF TTL LS DeTYPE POSeEDGE-TRIG COM 03790 AMTULS1TSA

A25U10 1820=1470 1C MUXR/DATA®SEL TTL LS 2e«TOey=LINE QUAD 0379D SNTULSISTN

A25U11 18201470 1€ MUXR/DATA®SEL TTL LS 2+TDet=lINE QUAD 03790 SNTULSISTIN

a2svie2 1820%1195% 1C FF TTL LS D=TYPE POS-EDGE=TRIG COM 03790 AM74L 81754

425U13 18201195 I1C FF TTL LS DeTYPEt POS=EDGETRIG COM 03790 AMTAL 81754

42%U14 182010814 IC DRVR TTL BUS DRVR QUAD jeINP 03790 AMBT 26

A25U1% 1820«1081 IC DRVR TTL BUS DRVR GUAD {=INP 03790 AMBT26

A2%U16 1820=1081 1C DRVR TIL BUS DRVR GQUAD |=]NP 03790 AMBTZ26

A2%u17 182021081 IC DRVR TTL BUS DRVYR QUAD tsINP 03790 aMBTee

a25y18 1820-1081 1C DRVR TTL BUS DRVR GUAD jeINP 03790 AMBTZ6

425yt 1820=1081 1C ORVR TTL BUS DRVR QUAD 1e=INP 03790 AMBTEe

a25U20 1820=0328 1 I1C GATE TTL NOR GQUAD 2=INP 02236 TuoePC

425U21 1820=1112 1C FF TTL LS DeTYPE POSeEOGETRIG N169H SNTALSTUN

agsue2 tR20=1112 I1C FF 1T, LS DeTYPE POS=EDGETRIG 0169H SNTULSTUN

.’v

Age NOT ASSIGNEOD

427 NOT ASSIGNED

428 NOT ASSIGNEOD

429 NOT ASSIGNED

430 NOT ASSIGNED

LX) NOT ASSIGNED

Aye NOT ASSIGNED

[3}) NOT ASSIGNED

A¥d NOT ASSIGNED

235 (OPTION 001) 0426266535 1 BCD UUTPUT CONTROL bOARD ASSEMBLY 28480 V420g=b6535
04262226535 1 PC HOARD, BLANK 28480 0420226545

435C1 016022199 CAPACITORFXD JOPF +e5% 300VDC 28480 0160=2199

AxSC? 01602199 CAPACITOR=FXD 30PF +eSX 300VDC aBuBo Neoye2199

A35C3 0180en229 CAPACITURFXD 33uFeeiox f0OVDC TA 04204 15003306x901 9082

415C4 0160-2055 CAPACITORSFXD ,01UF ¢B0=20% 100vDC CER

A4315Cs 0160-2055 CAPACITORFXD ,0tUF +B80e20% 100V0C CER

a34ce 0160-2055 CAPACITUORSFXD ,01UF 4B80=20X 100VDC CER

435C7 0160-2055 CAPACITOR=FXD ,01UF +80-20% 100vDC CER

a35cs 0160-2055 CAPACITORFXD ,01UF +80=20% 100vDC CER

AlSCRy 1902=0041 DIONE«2INR 9,11V S% DOe7 POB,4k TCE8e,009% 02036 31 10939=98

a35¢R2 19020041 DINDEw2INR 5,11V SX LOeT PDa,uW TCaw»,009% 02036 3 1093998

23541 1200-0853 SOCKETwIC 16«CONT D]P=SLOR

A3SLY 9100=1611 1 COJL=MLD 22QNH 20% 0350 ,1550%,375LG 02178 19544 1%e2M

a35Rt 066305625 RESISTOR $,6%x 5% ,25W FC 1C3=400/+4700 01606 C89625

A3SR2 n683«5625 RESISTOR 5,6k 5% ,25¢ F( TC2eu00/+700 01606 (85025

435R3 36835605 RESISTOR §,6k 5% ,25W FC TCae400/4700 01606 CH562%

A35RY 06833625 RESISTOR %,6K 5% ,25W FC T1Cmed00/4700 01606 89625

A35RS 06835625 RESISTDOR S,6K SX 25w FC TCes=400/4700 01606 CR562%

A35Re 06R%e5625 RESISTOR S5,6K 5% ,25w FC TC3e400/+700 n1606 c8se2s

A35H7 06835625 RESISTOR S,0K 5% 250 FC TCaey00/+700 01606 c8se2s

A3SR8 0683w2225 RESISTOR 2,2K 5% ,25W FC TC3e400/+700 01606 Chaees

A3SR9 O0b83=2225 RESISTOR 2,2% SX ,25M FC TCmeu00/+4700 01606 CB222s

A35R10 06835625 RESISTOR S,0k SX ,25W FC TCs=uQ0/+700 01606 cbSe2s

A3SR1Y 0685-5025 RESISTOR S,6K 5% ,2SW FC TC2e400/4700 01606 (B96¢5S

A35R12 1810°0136 NE TWORKWRES 10eFPINeSIP ,1ePINeSPCG 28480 18100136

A3SSy 31010299 SWITCH, SLIDE 4~8PST 28480 3101=0299

A35S2 3101-1273 \SWITCH, DPDT-NS

A35U1 1826-1423 1 IC MV TTL LS MDONOSTBL RETRIG DUAL -0169H SNZ74LS123N

413509 18200077 1 I1C FF TTL DeTYPE FPOS=EDGE«TRIG CLEAR 02236 T4T4PC

A3543 18201197 1C GATE TTL LS NAND GQUAD 2eINP 0169H SN74LSO0ON

A3Sua 18200294 8 I1C SHF®RGTR TTL ReS SERIALeIN PRL OUT 0340oF PLELRX Y

A3SUS 18200294 1C SHFeRGTR TTL R=S SERIaLe«IN PRL OUT 034uF DMBST70N

See introduction to this section for ordering information

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Section VI

Model 4262A

Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part o Descrioti M#r
: . escription Mfr Part Number
Designation Number ty p Code
A3516 18200294 IC SHFeRGTR TIL ReS SERIALeIN PRL OUTY 0340F DMBST0ON
a35u7 1820=0294 IC SHFeRGTR TTL ReS SERIAL«IN PRL OUT 0340F DMBSTON
A3S5uB 1R2Ne0bbR JC BFR TYL NONeINY HEX {«]NP 02236 r407PC
a3%5u9 18200294 IC SHF=RGTR TTL ReS SERIALe]N PRL OUTY 03uofF DMBS 70N
A35U10 1A20=§08] 1C DRVR TTL BUS DRVR QUAD {=INP 03790 AMHT26
A3S5u11 18200294 IC SHF«RGTR TTL Re8 SEH1ALeIN PRL 0OUTY 0340F DM8S 70N
A3S5uy2 1R20e0294 IC SHFeRGTR TYL R=8 SERJALeIN PRL OUT 0340F DMBSTON
A3SULS 182D=~0294 §C SHFeRGTR TTL ReS SERIALeIN PRL OUTY 0340F OMESTON
ASSW) Nu2b1=72009 CABLE ASSEMBLY 28489 0426172009
A3SK? 04261=72009 CABLE ASSEMALY 26u8o 0426172009
CHASSIS MOUNTED COMPONENTS

C1 0160-4259 1 CAPACITOR FXD .22UF 10%
c2 0160-1586 2 CAPACITOR FXD .1UF 200vDC
Cc3 0160-1586 CAPACITOR FXD .1UF 200VDC
CR1, CR2 1901-0496 2 DIODE:RECTIFIER POWER
CR3 1902-1232 1 DIODE:ZNR IN3997AR 5.6V PD = 10W
CR4 ~ CR7 1901-0033 4 DIODE Ge 180V 200mA
F1 2110-0007 1 FUSE 1A 250V

2110-0202 1 FUSE .5A 250V
Jé, J7, J8 5060-4020 3 CONNECTOR ASSEMBLY,50 CONTACTS

(OPT. 001/004)

A3 04262-66503 1 CONNECTOR BOARD ASSEMBLY, HP-IB(OPT.]O]){

0380-0644 2 SCREW, STAND OFF WASHER SP

2190-0034 2 WASHER SP
Q1, Q2, Q3 1854-0063 3 TRANSISTOR NPN 2N3055
R1 0683-1025 RESISTOR 1k 5% .25W
R2, R3 0698-3391 2 RESISTOR 21.5 1% .54
R4 2100-1250 1 RESISTOR-VAR 500 20%
R5 2100-1832 1 RESISTOR-VAR 500 10%
S1 3101-2216 1 SWITCH:LINE
S2, S4 3100-1201 2 SWITCH: THUMBWHEEL (OPT. 004)

CABLE ASSEMBLIES

Wi 8120-0360 1 FLAT CABLE ASSY (OPT. 001, 004, 101)

04262-61601 1 CABLE ASSEMBLY, Lc, 19cm

04262-61602 1 CABLE ASSEMBLY, Lp, 19cm

04262-61603 1 CABLE ASSEMBLY, Hc, 1l6cm

04262-61604 1 CABLE ASSEMBLY, Hp, 22cm

04262-61605 1 CABLE ASSEMBLY, Hp, 18cm

04262-61901 1 CABLE ASSEMBLY, LINE SWITCH

MISCELLANEOUS

5001-0439 2 TRIM, SIDE

5040-7202 1 TRIM, TOP

04261-40024 1 LAMP HOUSE, UNIT INDICATOR

04262-40002 1 WINDOW

04262-85001 1 ANNUNCIATOR FILM, UNIT
TOOL 8710-0340 SCREWDRIVER {FURNISHED)

See introduction to this section for ordering information
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Section VI

‘Model 4262A

Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
; HP Part N Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
CHASSIS PARTS
1 5040-7219 2 CAP HANDLE FRONT
2 2680-0172 4 SCREW-MACH 10-32 ,375-IN-LG
3 5060-9935 2 COVER. SIDE
4 5060-9802 2 HANDLE
5 2360-0115 6 SREW-MACH 6-32 .312-IN-LG
6 5040-7220 2 CAP HANDLE REAR
7 0370-2159 1 KNOB:PUSHBUTTON LINE
8 5040-7201 4 FOOT, FULL/HALF MODULE
9 1460-1345 2 STAND TILT
10 5060-9845 1 COVER, BOTTOM
11 5040-7023 1 ROD, PUSHBUTTON
12 04262-00602 1 DECK, LEFT
13 04262-00606 1 PLATE, LINE SWITCH
14 2510-0192 16 SCREW-MACH 8-32 .25-IN-LG
15 5020-8804 1 FRAME, REAR
16 5040-3318 ] COVER, L MODULE
17 0960-0443 1 LINE MODULE
18 04262-00205 1 PANEL, REAR
19 1200-0041 3 SOCKET, TRANSISTOR
20 .0340-0833 1 COVER, TRANSISTOR
21 2190-0020 2 SCREW
22
23 2510-0135 4 SCREW-MACH 8-32 2.25-IN-LG
24 3050-0139 8 WASHER FL MTLC NO.-8
25 7100-0129 1 COVER, POWER TRANSFORMER
26(J9, J10) 1250-0118 2 CONNECTOR, BNC
27 9100-0865 1 TRANSFORMER, POWER
28 2360-0113 8 SCREW-MACH 6-32 .25-IN-LG
29 5060-9833 1 COVER, TOP
30 2190-0016 3 WASHER-LK INTL T NO. -3/8
3N 2950-0001 2 NUT-HEX-DBL-CHAM 3/8-32-THD
.32 2580-0004 4 NUT-HEX-DBL-CHAM 8-32-THD
33 2190-0087 4 WASHER-LK HLCL NO.-8
34 3050-0239 4 WASHER-FL NM NO. -8
35 04262-00603 1 DECK, CENTER
36 04262-00605 5 PLATE, SHIELD
37 5020-8835 4 STRUT CORNER
38 04262-00604 1 0ECK, RIGHT
39 2360-0333 1 SCREW-MACH 6-32 .25-IN-LG
40 5020-8803 1 FRAME, FRONT
41 04262-00204 i SUB PANEL, FRONT (STD)
41 04262-00214 1 SUB PANEL, FRONT (OPT. 004)
42 04262-00202 1 PANEL, FRONT (STD)
42 04262-00212 ] PANEL, FRONT (OPT. 004)
43 04262-00203 1 SUB PANEL, FRONT
44 04262-00201 ] PANEL, FRONT (HP)
44 04262-00211 1 PANEL, FRONT (YHP)
45 (J2 - Js) 1510-0090 4 BINDING POST GRAY
46 5000-4206 2 SHORTING LINK
47 (J1) 1510-0107 1 BINDING POST BLK
48 2190-0016 2 WASHER-LK INTL T NO. -3/8
49 2950-0043 5 NUT-HEX-DBL-CHAM 3/8-32-THD
50 0370-0451 1 BEZEL, PUSHBUTTON LINE
51 7120-1254 1 TRADE MARK ‘(HP)
51 7120-0478 1 TRADE MARK (YHP)
52 04262-00607 1 PLATE, BLIND
53 2360-0115 2 SCREW-MACH 6-32 .312-IN-LG
54 0520-0129 6 SCREW-MACH 2-56 .312-IN-LG
55 04262-00608 3 PLATE, BLIND
56 2420-0006 2 NUT-HEX-W/LKWR 6-32-THD
57 0624-0045 6 SCREW-TPG 6-20 .375-IN-LG
58 2190-0008 6 WASER-LK EXT T NO. -6
59 0340-0458 3 INSULATOR, TRANSISTOR
60 1200-0080 4 INSULATOR, DIODE
61 3050-0226 2 WASHER-FL MTLC NO. -10
62 0360-0270 3 SOLDER LUG )
63 2740-0003 3 NUT-HEX-W/LKWR 10-32-THD
64 04262-01201 1 PLATE, ANGLE
65 1490-0848 i BUSHING
66 0590-0061 ] NUT-HEX-DBL-CHAM 1/4-32-THD
67 2190-0060 1 WASHER-LK INTL T NO. -1/4
See introduction to this section for ordering information
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Figure 6-1. Major Mechanical Parts - Exploded View.
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Table 6-4. Option 010 Modification

Reference HP Part Qt Description

Designation Number Y P
All (OPTION 010) 04262-66911 OSCILLATOR & SOURCE RESISTOR BOARD ASSY
Al1C8 0160-5821 CAPACITOR, FXD 5000pF .25% 50V
AllC9 0160-5821 CAPACITOR, FXD S5000pF .25% 50V
Al1R25 0698-4494 RESISTOR 35.7K 1%
Al1lR26 0698-2228 RESISTOR 318.3K .5%
Al1R27 0757-0279 RESISTOR 3.16K 1%
Al1R28 0757-0123 RESISTOR 34.8K 1%
Al11R29 0698-2228 RESISTOR 318.3K .5%
Al1R30 0757-0279 RESISTOR 3.16K 1%

other parts are same as 04262-66511

Al4 (OPTION 010) | 04262-66914 PHASE DETECTOR & INTEGRATOR BOARD ASSY
Al4C7 0160-1554 CAPACITOR, FXD .47UF 200V
Al4R33 0698-4511 RESISTOR 86.6K 1%

other parts are same as 04262-66514

6-26

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Model 4262A

SECTION Vil
MANUAL CHANGES

7-1. INTRODUCTION.

7-2. This section contains information for adapt-
ing this manual to instruments to which the con-
tents do not directly apply. The following para-
graphs explain how to adapt this manual to apply
to older instruments with a lower serial prefix.

7-3. MANUAL CHANGES.

7-4. To adapt this manual to your particular in-
strument, refer to Table 7-1 and make all of the
manual changes listed opposite your instrument
serial number. Perform these changes in the
summary by assembly.

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

Section VII
Paragraphs 7-1 to 7-5

Table 7-1. Manual Changes by Serial Number.

Serial Prefix
or Number

Make Manual Changes

1710J00260 and below

1710J00340 and below

1739J00600 and below

1739J02280 and below

2022J03750 and below

Table 7-2. Summary of Changes by Assembly (Continued on Page 7-2).

Assembly
CHANGE
Al A2 A3 A4 AS A9 A1l Al12

1

2

3 04262-
26512

4 04262-
66612

5

7-1
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Section VII

Model 4262A

Table 7-2
Table 7-2. Summary of Changes by Assembly (Continued).
. Assembly
CHANGE
Al3 Al4 A21 A22 A23 A24 A25 A35 No Prefix
1 04262-
66522

2 04262-

66623
3
4

Uls
> Ulé6

CHANGE 1

Pages 6-16 and 6-17, Table 6-3, Replaceable Parts,
Change A22 board parts list to Table A,

Page 8-61, Figure 8-46, A22 schematic diagram,
Partially change Figure 8-46 as shown in Figure A.

RI—R8 27K RS

/—ANODE DRIVER——

SCAN Q7 1
/ DECODER > R7 IE )
—_— 2 a Q6 \r
———216 iva O2—u RE [J'A:’)
< olic 3 08— Qs >
20— RS ﬁD
3 B vl 74 07—__J \'
04 [
s | 2v2 |
2¢ ALl o L a— R3 03/{'>
SR P —Q
. \&h
|
RI E j
\J
Figure A.
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Model 4262A

Section VII

‘Table A.
Reference HP Part . Mfr
. A Qty Description Mfr Part Number

Designation Number Code

a2e 0u262-66522 PISPLAY CONTROL & RAM HOAKD ASSEMBLY 28480 0426266522

DU262=26522 2 PC ROARD, BLANR 28480 04262=26522

LY-2-{o 01800291 CAPACITOR®F XD 1UF+=10% 35vDC T4 0424J 1500105%903542
s2eC2 0160-2055 CAPACTIYOReFXD ,O1UF ¢B0=20X% 100vDC CLF

222C3 0160-2055 CAPACITORFXD ,01UF +R0«20% 100VDC CER

a2eCu 0160-2055 CAPACITOR=FXD ,01uF ¢80=20% 100VDC CER

822CY 0160-2055 CAPACITOK®FXD ,01UF +80+20% 100vVDC CER

42206 N1ep=2204 F CAPACTITORSFXD JOOPF +e5% 300VDC MICANGTO 28480 0160-2204
n2eC7 01a0=2261 CAPACITUR=F XD 15PF se5% SNOVDL CERO+=30 28480 0N1h0e2261
a22(CR 0160=0939 [ CAPACITUR=FXD 23QPF ¢=5% 300V0C MICaQ+70 28480 Mle0=0939
42209 01800299 CAPACITOR=FxD JUF+e10% 35vNC TA PEEIN) 150D105%903%42
a22C10 016N=0939 CAPACTTORF XD 430PF +=5% 300VOC MICAQ+70 2Ru8y tlone0939
a22C11 01600919 CAPACITURSFXD 430PF +«5% 300VDC MICA0470 oBubQ 0160=0959
a2eC12 0169=220% 2 CAPACITUR®FXD 120PF +«5% 300vDC MICAO0+70 28480 0160-2205
422CRY 190p2e0nd} DIONE«INR S,11V SX% LUe7 Pz, un TCs=,009% 02036 S7 10939=94
a22Jy 1200-0541 1 SUCKETeIf 2deClin? DIPeSLDK

a2en 1A53=0107 R TRANSISTOR, PNP SI 28080 1R5320107
apeneg 1A53«0107 TRANSISTOR, PNP SI 23480 1AS3=0107
a2203 A5 3e0107 TRANSISTOR, PNP SI 2uudd0 185390107
22204 1858%=n107 TRANSISTOR, PNP SI 28u 80 185%«0107
42208 14530107 TRANSISTOR, PNP SI 2vu4d0n {1RH3=0107
a22in 1R93wg107 TRANSISTOR, PNP SI ELYLY) 1855=0407
a2267 1653~0107 TRANSISTOR, PNP SI PiuB0 1843«0407
a2204 tHS3en107 TRANSISTOR, PNP SI 2RUBD LR $=0107
LT 4.3 0hd3er /1S H RESISTUR 27Th 5% ,25% FC 1(=+400/400 01h0G Che?ss
a22v2 nNerle2715 RESISTOK 27K 5% ,2%4 £C TC2=400/+4800 01606 CB2735
A22Rry 06#3ap715 RESISTOR 27% Sx 25w FC TC=2=400/4500 01606 LHRT8S
A¢ery DhRLa273S RESISTOR 27n 5% ,25w FC T1{s8=400/4400 01h0G (BeT73S
A22RY Jerlep78% RESISIOK 27K S% ,25w FC TCs=dn0/+re6 01806 Cneris
a2eRo ObRlep?3s RESTISTOR 2Tk S% 25w F( TC=2400/4R00 01606 CHe?3S
azen? (LA AA L) RESISTOR 27h 5% ,29% FC TC3=400/4800 01806 CB215%
B20HH N6K3e2?18 RESISTOR 27K SY ,25a FC TC3<d0Q/¢800 31806 Lhel3s
a2ek9 0phReBh0S RESISTAE Sa 5% ,29W FC T1C3=d00/+%5060 01606 cE560%
822R10 04435605 RESISTOR 96 SX ,2%¢ FL TC=e400/4500 N1606 (49005
AR2K1 Y veHAle56ny RESISTOR S6 S% ,2%W FC T(z=d490/+500 N1s06 LA5605
a22Ry2 D6k Ims605 RESISTON Sb 5% ,25W FC TC==400/+500 01606 LH560%
822R1% 0o83e50605 WESISTNR Sh 9% ,2%W FC TL3=400/4500 ule06 CRYuUS
AgeR1Y NeRI=%60% RESTSTOR 56 S% ,29w FC TCsed00/+500 0lo006 (H5605
822R15 0h5354605 RESTSTOR 56 5% ,25W FC TCsedn/+%00 01606 [ Y1V
A22R1b nek3e%605 RESISTON 56 SX ,2%w FC TLzed00/+500 01606 (B5bUS
A22H1? C6R3=2725 RESISTOR 2,7% S% ,25w FC TC3<u00/4700 01606 cB272s
A22R18 coul=1825 RESISTOR §,BK SX ,2%W FC TCseu0u/+700 0160G (B182%
622719 06hR3eul2S RESISTUK &, 7% S% ,25%w FC TLSed00/4700 01606 CH472S
822120 1R10=0121 Nt T1ORKwPES 9P [NaSiP ,15«PINeSPCH 28480 1810=01214
AR2R21 18100205 Nt TWORKRES BePINaS1P ,1ePINeSPCEH 0248C T5Ce81eRY TR
A22RP22 1819=0200 2 NETWORWwkES R=PIN=SIP ,iwPINeSPLE 03740 430AHe10]1=1035
A22R39 1A10e01nd Nt THOKReRES GaPINeSIP ,19«PINeSPCL 28480 1810=010&
42231 31010299 SKITCH, SLIDE 4e5p8Y 28480 3101=0299
Ao 1201245 1C DCDR TIL LS 2«TO=tel [Nk DuAL 2«INP ul69H SNTULSISOHN
a22u? 1820-1194 1C CNTR PTL L3 HIN UP/DUWN SYHCHRO 03790 AMTULS193PL
aAgeuy 18201199 1C INV TTL LS HEX 1=INP 0109H SN7ALSOUN
a2euy tR20=1201 I1C GATE TTL LS AND QUAD 2=IWP 0le9m SN74(S08N
a22us 1A2¢=10688 1€ GCOR TTL HLOwTCeTeSLE 0lp9H SNIULS24TN
4220 1A20=0567 ° IC #v TTL DUaL 020306 MCU402UP
ag2u? 182u=1490 IC CNTR TTL LS DECD ASYNCHRO G169M SNTULS0N
agaua 1858-0033 TRANSISTOR FT5712M 28480

a2eu9 jR20=n628 4 1C SNTUBON bU=BIT RAM TTL 0340F LM7489N
A22U10 1820=1470 10 MUXR/DATASSEL TTL LS 2=TOelsLINE QUAD 03790 SNTULSISIN
ag2uy 1820«1425 1¢ SCHMITT=TRIG TTL LS NAND WUAD 2eINP 0169H SN74L S 32N
a22u12 1R20~1112 IC FF TTL LS DeTYPE POSetDGLeIRIG n1e9n SN7ULSTAN
A22U13% 18201197 1C GATE TTL LS NAND QUAL 2e=]NP 0169H SNTULSOON
LYZ4U K] 1820=1490 1C CMTR TTL LS LECD ASYNCHRO 0169H SN74LS9ON
AQ2INMS 1820e1u78 I1C CNTR TTL LS BIN ASYNCHRO 01e9H SNT4LSIIN
a22'16 1858-0033 TRANSISTOR FT5712M 28480

a22yUt17 1R20=0628 1C SNT7UBIN pUeB]T RAM TTL 034yF DMTUBIN
a2uUy R 18201470 1C MUXR/DATA®SEL TTL LS 2«T0=ielL INE GUAD 03780 SNTULSISTN
a22u19 1820=108} 1C DRVR TTL BUS NRVR QUAD |<INP 05790 AMET 20
A22u20 1820=1081 IC DRVR TTL AUS DRVR QUAD 1eINP 03790 AMST2b
422V21 18201196 4 1C FF TTL LS DeTYPE PDSeEUGE=TRIG COM 03790 AM7UL S TUN
a22u22 1818«0135 I1C MC 6810Le1 1k RAM NMUY 02036 MCuBioL=l
ag2evt 041000209 rs CRYSTAL, QUARTZ 28480 04100209

See introduction to this section for ordering information

7-3

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Section VII

Figure B.
- CHANGE 2
Page 6-17, Table 6-3, Replaceable Parts,
Change A23 board parts list to Table B.
Page 8-63, Figure 8~47, A23 Component Locations,
Change Figure 8-47 to Figure B.
Page 8-63, Figure 8-48, A23 schematic diagram,
Change Figure 8-48 to Figure C.
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Model 4262A

. Section VII

Table B.
Reference HP Part Lo Mfr
- A Qty Description Mfr Part Number

Designation Number Code
a2} 0Uu2h2abb52l 1 PROCESSOR % ROM BUARD ASSEMBLY 2RuBn NdP62ebh52d

Qu262026523 1 PC ROARD, RLANK FLITY pUPBRe2652)8
423C 01500091 CAaPACITUReFXD fUF+e10% 35VDC TA [LTLN) 1S0N105X903542
a23C2 0§Ry=0197 CAPACTTUR=FXD 2,2UF+=102 20VDC TA 04209 1500225%902002
A23C3 01R0=0t97 CAPACTTDR=FXD 2,2uF+=10% 20V0L T4 0u20) 1500225902042
ARsCu 0160-2055 CAPACTTUR=F XD ,01UF ¢80+20% 100VDC CEXR
a23¢sS 01RNan29Y CAPACITUNFXD (UF+=10% 3SVDC T2 0u0d 150D105190854¢
A23Cs 0180-2141 1 CAPACITOR-FXD 3.3UF+-10% 6VDC TA
A23C7 01A0enPe9 u CapACTTOR-FXD 33UF4+e10% 1OVDC TA LEPDN] 156N330x901 002
a23ce 0160-2055 CAPACTTORFXD ,0fUF 480=20X% J0OVDL CEK
L2390 0160-2055 CAPACITORSFXD ,01UF 480=20% 100VDC CEF
a2scso 0160-2055 CAPALITOReF XD ,01UF ¢BJe20x% 100VDC LEK
A23CHY 1902~31%R 1 DIQDE, 2ENER, 9,70V 02236 FZ7459
a23CR2 19n2«1299 1 1optk, 2ENER, 3 3V 0203t RFARESRLA!
42 3CRY 1902=0048 DIODE=INF 8,R1V SY DD=7 PhE,Un TC24,0438% 02?236 +27244
a23CRA 1991«00U0 DINDE=SwITCRING 50V S0MA N8 DO=39 2REBY 190 =0040
823CRS 1901 <0000 DIQCE=SWITCHING 3oV SoMA 2NS UD=3S 284ty t?01-0040
A23CRE 1902«3107 t DIODE=ZNK 5,76y 21 DUl PDo Us TC24,017% neois §7 10939-114
A2319 1200-0853 SOCKET-IC 16-CONT DIP-SLDR
apsi2 1200-0541 SOEKETwTC 2dmCONT LIP=SLOR 2bubQ 1200-0541
[Y3NR] 1200-0541 SOCKETelC 2uaCONT UilPehlbk eKuBg 1200-0541
LYXP 1200-0541 SULRETwIFf 24CONT BIPeSLDR PRURD 1200-0541
AP 3N 1200-0541 1 SOCKET-IC 24-CONT DIP-SLOR 2ruBn 1200-0541
A23Je 1200-0654 SOCKET-IC 40-CONT DIP-SLDR
a230 5080-3078 THANSTBTOR HPK ST PO2300Ma F13200MH7
A2302 1H54«0215 1 THANSISTOR KPN §1 PD33S0Mw F1z3Camn] 02036 ELENELAN!
a2303% 1A%d=007 1 TRANSISTOR NN AN22224 81 Tus!R Ph=h00Mw 022 sh 24g222n
A2 304 16830017 TRENBISTNR PHP 2N2904A ST Tuel® FL3o00Mw GimIH FLPANTE
A2 3R a6=~8<1035 KESTSTOR 10K 5% ,e%% kL T(setnn/e70n D606 LH1035
a23ng CoH3mtbas 1 RESISTOR 180K S% ,25w FC 1Cseh00/e%00 21bUG CBinus
AZ3RY 0aF§=1N5% RES]STON 18 5% 2% F( TUse=n00/4900 41601 CH10%5
[ 317} fod3=t035 KESISTOR 10K 5X% 25w FC T1(2vd00/¢700 cloUt: Lh1035S
A23KS 0LR3e5E2S RESISTUKR 5,60 8% ,25W F( TCzedgn/e700 01600 CBSees
a2 3Re LELES VR 1 RESTSTOR 21,5 t¢ ,125n b T{20emtd ELL-T) FMLSSe) /bmT et RO~
A2 5R7 Otn38aS61% 1 FESISTUK 560 B% L858 FL TCsed00/40600 01606 (LTS
A2 3RR LELET TR RESISTOR 4,7k 5% 2% FC TCz=dand/+700 01600 CHRATZS
A23K9 DoEdwdT2Y RESISTOR 4, 7K 5 2% FC TCzed0n/e700 016006 LiBu7e5
a23R10 1A10=0tod HNETHORKaFES GaPIN=SIP ,15<FINeSPLL 2babn IB1y=0tbY
A23R1Y 0pH3e102% RESISTON tx S% ,25% FL TLzedfO/e000 01606 (ayngs
a23R12 PRASEN TN 1 RESTISTINN 619 1% 125w F T(sU+=100 n329d (doj/Belleni9reF
423Ry3 EELER EL A 1 RESTSTAR 21,5 1% 58 F TLadselve 45520 (M enSe?
A23R 4 21002633 1 HESISTORTRMK Jr fox C >INDE=ADJ jeTRN Y1) ETS0xj0e
4235y 31ulwnen SwiTCr, SLIOE de3SPST 28uB0 1101=0799
LY 1] 1Remt 03 1 10 MICPKQCL MGS ELETY) tben=1o09l
a23u2 1R20=1197 16 GATE TIL LS HAND GQUAD 2elNP [BEA L] SNTALSOON
A23UY 1R20U=0707P 2 1C DCUR TTL L deTUelbel INE d=l¥ 02256 YL 11PC
a2duu 1320-070¢7 10 UCOHK TTL L del0ejbel TNE delhd né? 3. 93LtPC
a23us 1R&0«10K1 FC DRVR TTL BUS DRVK WUAD 1=INP 03790 AMaldn
4236 1R20=1051 1C DRYR TTL BUS DRVK QUAD t=InP 03790 aMbloe
a2sur 1A20.1105 1C FF TTL LS DeTYPE PUS=EDGESTRIG COM PRI AMTULSITSA
A23um 1870=11%6 1C FF TTL LS belYPE POS-LDGE=TRIG COM 037490 AM7ULSLTUN
42409 182n=40{R t 1€ DEDR TTL LS bCDeTOeDEC UeTOwiOml INE 0169H SNTUL SUSN
a23ugn 187004871 2 1C My TTL KX 1elIN® 02234 740kl
a2iuyy 16201195 1C PF TTL LS D=1YHE PUS=ELGE-TRIG com NEXAD] AMTUL 81754
a3 2 1R2y=1201 1C GATE TTL LS AND GUAD 2~(nP 0to9H SN7UL508N
a23113 §R2G=1197 1C GATE TTL LS NAND RUAD 2eINP G1oYH SNTALSOON
423014 1820=1199 IC [NV TTL LS HEx {eINP 0169n SNTUL Suun
A28 S 1R20=11132 1C FF TTL LS CeTYPE PUS=EDGE=THIG 0169H SNTULSTUN
4236 VUPb2=E5002 1 1C, ROM INIEL 2708 PITYI 0dPp2eBh002
a3t 7 00262265001 1 1C, ROM INTEL 2708 28480 LELY-EL LI
423418 QuPe2=85004 1 1C, KuM INTEL 27058 EETLT Ldebg=rY00d
LY21VA R Cul62=85009 1 1¢, RUM [NTEL 2708 2buBo Q42285005

Seée introduction to this section for ordering information

7-5

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Section VII
Figure D.

CHANGE 3

Page 8-51, Figure 8-34. A12 Component Locations,
Change Figure 8-34 to Figure D.
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Model 4262A

CHANGE 4

Page 6-8, Table 6-3, Replace Parts,
Change Al2 board parts list to Table C.

Page 8-51, Figure 8-34. Al12 Compornent Locations,
Change Figure 8-34 to Figure E.

Page 8-51, Figure 8-35. A12 Schematic diagram,
Change Figure 8-35 to Figure F.
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Section VII Model 4262A
Table C.
Reference HP Part Q e Mfr
. . t Description Mfr Part Number

Designation Number Y P Code

Ay 04262-66512 1 RANGE RESISTOR BOARD ASSEMHLY 28480 04262-66612

04262-26512 1 PC BOARD, BLANK 28480 04262-26612
4124 0160-0159 1 CAPACITOR-FXD 6B00PF ¢=10% 200VDC POLYE 0420J 292Pb8292
Byacae 01400190 1 CAPACTTOR®FXD 39PF +eS% 300VDC 72138 DM15E390J0300WVICR
sFACTORY SELECTED PART )
A12CYs 0121«n0%9 2 CAPACITUR=YV TRMReCER 2%8PF 150V Pl eMT 73899 OVLIIPRAA
«FaCTORY SELECTED PART

aj2cy 0180=10%1 CEPACITOR, FXU 100 UF Jav M 28480 0180=1051
a12cs 0180=10%1 CAPACITOR, FXD 100 UF 1oy M 28480 01801051
Aj2Ce 0190=005%0 [ CAPACITURFXD {000PF +80e20X% {KYDC CER 28480 01500050
Atecy 15u=00%0 CAPACTITOR=FXD 1000PF +8020% 1KyDC CER 28480 015020050
a12¢4 01500050 CAPACITUR=FXD 1000PF +B0e20% 1kyDC CER 28480 0150=0050
a12C9 0150=00%0 CAPACITORFXD {000PF +80e20% {xyD( CER 28480 0150+00%0
atec1o 0150-0050 C4PACITONFXD 1000PF +B0e20% tRVDC C(ER 28480 0150-0050
a12C1y 0121«010% 1 CAFACITOReY TRMRCER 9«3SPF 200V FLeMTG 75899 DV{1PRISD
Ag2Cy2 0140«0269 1 CAPACITURFXD {UF+75e103 1%0VDC AL ouged 3001056150842
412Cy3 01602150 1 CAPACITURFXD 33PF +eS% 300VRC 28480 01602150
Apciax 0160-2307 3 CAPACITOR-FXD 47pF +-5% 300VDC

412C18 0180e1051 CAPACITOR, FxD 100 UF toy M 28udy 0180«105)
A12Cye 01RY=10%1 CAPACITOR, FXD 100 UF Jev M 28480 V1801051
agecy? 01801051 CaPaCITUR, FxD 100 UF ley M 28480 0180-1051
agects 01H0e1051 CAPACITOP, FXU 100 UF Jov M 28480 01801051
Ar2C19 01401091 CAPECITOR, FaD 100 UF Jev M 28480 0180-10%1
412C20 01801051 CAPACITUR, FXD 100 UF fov M 28480 01A0=1051
A12CR1 1901+0040 60 DIODE=SAITCHING 30V 50Ma 2NS DN-3S 28480 1901=0040
aj2ce2 19010040 DIGDE=SATTCHING 30V S0M& 2NS DUel% 28480 1901+0040
AY2CHY 1901=0040 PINDE«SWITCHING 30V 50MA 2NS DO=35 28480 1901-0040
a12¢ra 19010040 DIODE=SwITCHING 30V S50MA 2NS DO=3S 28480 190120040
812CRS 1901=0040 DINDF=SKITCHING 30V SOMA 2NS DOe3S 28489 19010040
AtoCHe 1901=0040 DIODE=SWITCHING 30V S0MA 2NS NUe3S 28480 1901 =0040
atecny 19010040 DIODESWTTCHING 30V 50MA 2NS DO=35 28480 1901=0040
112¢#3 19010040 DIODE«SKITCHING 30V 50Ma 2NS D0W3S 28480 19010040
a12CR9 19010049 DINDE=SWITCHING 30V 50MA NS DU-3S 28480 1901=0040
At2Cx1in 19010040 DIONE=SWITCHIMNG 30V SOMA 2NS NDwis 28480 1901004y
a12¢P1 19010040 DIODE=SWITCHING 30V SOMA 2N3 D0=3S 28480 1901.0040
AjoCwy? 19010040 DIODE«SWITCHING 30V SOMA 2N§ DQe3S 28u8y 1901=0040
AL2CHI3 1902=3149 DIUDF=INR 9,09y 5X DUe? PDSB, 4w 1CS+,057% 02236 Fl7258
A12CR14 1901=0040 DINDE=SHITCHING 30V SOMA 2NS DO=3% 28480 1901=004¢
a12CK15 19010040 OIODE=SWITCHING 30V 50Ma 2N5 ONe3S 28480 1901=0040
a12CR 16 19010040 DIODE=SWITCHING 30V S0MA 2NS DOw3% 28480 196120040
Atecry7 1901=0040 DIODE=SwITCHING 30V S0MA 2NS DQOe3% 28480 19030040
AL2CRIH 1901=0040 OIODE-SWITICHING 30V S0MA 2NS DU=3S% ELLT.1] 1901-0040
a12CH19 190120040 DINDE«SWITCHING 30V 50M4 2NS DDe3% 26460 1901=0040
A12C820 19010040 DIUOE=SATTCHING 30V SOMA 2NS Dy=35 26480 1901=0040
A12KY 0490e0237 1 RELAY, REED 2A 26480 0490=0237
A1eqy 5080-3830 TRANSISTOR JeFbT Nw(HAN DeMONE §1
A1en2 5080-3830 TRANSISTOR JeFET NeCHAN DwMODE S|
arens 5080-3830 TRANSISTOR JeFET NelHAN DeMODE §f
:Iun 1855-0128 1 TRANSISTOR J-FET N-CHAN SI esuso

1208 5080-3830 TRANSISTOR JeFET NeCHAN DeMODE S
A1das 5080-3830 TRANSISTOR JeFET NeCHAN DaMONE SI
:‘?°7 5080-3830 TRANSISTNR JaFET NeCHAN DeMODE 81

1208 5080-3830 TRANSISTOR JeFET NeCHAN DeMUDE §
41209 5080-3830 TRANSISTOR JeFET NwCHAN DwMUDE §J
areare 5080-3830 TRANSISTOR JeFET NeCHAN DeMODE SI
Ageaty 5080-3830 TRANSISTOR JeFET NwCHAN DeMODE S
ar20te 5080-3078 TRANSISTOR NPN SI PO®30OMW FT2200MH2
A12Q13 5080-3078 TRANSISTOR NPN SI PD8300Mw FTu200MH2
At2a14 5080-3835 6 TRANSISTOR JeFET 2N5245 NeCHAN DeMODE 81 0169 2N5 245
A12019% 1854-0013 1 TRANSISTOR NPN 2N22184 SI TU=S PDaBOOMW 02036 2N22184a
a12016 1853-0012 2 TRANSISTOR PNP 2N2904a S§ T0=39 POscooMw | 01698 | 2N29gua
areay? 1853<0020 TRANSISTOR PNP S1 PD®30OMN FTe15QoMM2 28480 185520020
A12n18 185320020 TRANSISTOR PNP ST PDW300Mw FTa{S0MH? 26480 185320020
412019 1853=0020 TRANSISTOR PNP SI PDB300Mw FTal50MH2 28480 1853=0020
412020 5080-3078 TRANSISTOR NPN S1 PD8300MW FTa200MHZ

Ar2a24 1853-0020 TRANSISTOR PNP S1 PDW3OOMN FTai50MHZ 28480 185390020
A12022 18530020 TRANSISTOR PNP S1 PDSE30OMW FTa1S0MMZ 28480 18530020
f12023 185320020 TRANSTSTOR PNP 31 POR30OMN FTaiSOMMZ 28480 | 1853+0020

See introduction to this section for ordering information
7.8 *Indicates factory selected value
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Model 4262A : Section VII

Table C . (Cont'd).

n HP Part s fr

Reference Qty Description M Mfr Part Number
Designation Number Code :
A12RY 21002514 1 RESISTNReTRMR 20K 10X ( SIDEe=AN) 1=TRN 03654 tT50m203

A)12R2 06A3e10595 35 RESTSTOR M 8% ,25W FC TCReB00/¢900 01606 c€B10S%

A12R} 06R3«1055 RES]STOR 1M SX ,25W FC TC=eB00/+900 01606 LRi05%

Ay12Ru 06982298 1 RESISTOR 10 .05% .33W 28u80 06982296

A12RS 069R=2294 1 RESISTOR 100 .1 .05% 28uRy 06982294

412Re 069R«2296 1 RESISTOR 1010.1 .05% 26UBD 0698=2290

Ajer? 062Be2214 1 RESISTOKIFXD 10,0k UHM 0,032 1/Bx MF 28uBRy 0698+2214

a12R8 0698-5408 1 RESISTOR 1.111K .1% .125W F TC=0+-100

A12R9 069842225 1 RESISTORIF XD 90,0k OWM 0,0%% 1/RW M 28480 069822225

A12R10 0n98e3329 1 RESIRTOR 10K ,5% 125w F TL50+=100 03888 PMESSel /8010wt 002=D
A12R1Y "0683-3135 ALSISTOR 33K 5% , 25w FC TCs=y00/4R00 01606 Cb333s

a12r12 06834705 u RESISTOR 47 5% ,25WK FC TCa=400/+500 01606 CR470%

a12R13 ' 068324705 RESISTOR 47 9% ,2%W FC TC3«4d00/+500 01606 CBUT0S

a12Rta 06831059 RESISTOR 1M ST ,25% FC TCzeR00/4900 01606 CH10S%

A12R1S 068321055 RESISTON 1M 8% 25w FC TC3eK00/+900 01606 CH10%S

Af12R16 068%3=105% RESISTOR IM Sx ,2%W FC TCa=d800/4900 01606 Ch105S

ayer17 06R3=1055 RESISIOR M Sx ,25W FC YTC2=800/+900 01606 Ck105S

A12R18 0683-105%5 KRESISTOR 1M 5% ,25w FC TC32800/¢900 01606 CH105%

ay12R19 0nR3=1085 RESISTOR M 5% ,25W FC TCaeHD0/4900 01606 CB1055

A12R20 05A3e§055 RESISTOR 1M Sx ,25W F( TC3=R800/+900 01606 CR1055

A12R21 0683-1055 RESISTOK 1M SY ,25w FC TC3=800/4900 01606 CB105S

ay2R22 068301055 RESISTOR (M SY 25w FC TL3=800/+900 01606 CR1055

A12R23 0683-3335 RESISTOR 33K 5% .25W FC TC=-400/+800

Aj2R24 0683-3335 RESISTOR 33K 5% .25W FC TC=-400/+800

At2R2sS 0683-3335 RESISTOR 33K 5% .25W FC T7C=-400/+800

A12R26 0683-3335 RESISTOR 33K 5% .25W FC TC=-400/+800

A12R27 0683-3335 RESISTOR 33K 5% .25W FC TC=-400/+800

412028 0683«1035% 21 KESISTOR 0K S% 25w FC T(8e400/+700 01606 CR103%

Ay 2R2% 0683=505% 2 PESISTOR S,6M SX ,25w% FC TC3=900/+1100 01606 CEbe55

A12R30 0683-1035 RESISTOR 10k 5% ,257 FC TCa=400/4700

A12RYY 0683-3325 4 RESISTOR 3.3K 5% .25W FC TC=-400/+700

212R3? 06K3eq065 1 RESISTOR 10M Sx ,25w FC 7C8=900/¢1100 016006 CB106S

A12R3% 068321085 RESISTOR 1M SX 28w F( T(3eB00/4900 01606 CH10SS

412R 34 0757=0394 2 KESISTOR 51,1 1% ,125w F TCage+e100 0829 Cdey/BoToeb k)b
412R3S 06831035 FESISTOK 10K Sy ,25W FC TC2ed00/4700 0160G CH03S

A12R36 06830275 2 KESESTOK 2,7 SY ,25W FC TC3=400/4500 01606 CH2TGS

A12R3T7 06d3ed70% RESISTOR 47 5Xx ,2%% FC TC2e400/+4500 01606 cHuv70%

A12R18 06blet70S RESISTOR 4 5% ,2%w FC TCsed00/+5%500 016006 CKuT0S

A12R39 0757=0494 RESISTOR S1,1 13 ,125w F TC=0¢=100 03294 Cdei/BaTQebR]eF
AJ2RU0 06#3e1035 RESISTOR 10K S% ,25# FC TC&ed00/4700 01606 CH103%

a12RrRyy 068340275 RESISTOR 2,7 SX ,25W FC TCBeUd00/4500 01606 CB270LS

a12R4? 07%7«1090 2 KESISTOR 261 1% 50 F TC804=100 0299t MF7C1/20T0e201ReF
412RuU3 0757=1090 RESISTOR 26f 1X ,Sw F T(=0+=100 0299t MF7C1/2%T0026 Kot
ISRLET 06P3=333% RESISTOR 33Kk 5% ,25w FC TCwwu00/+4800 01606 CH383S

A1eRuUS 0668323335 HESISTOR 33K S% 250 FC TCaeU00/4800 01606 C8333%

Af2Rab 0683-3335 RESISTUR 33K 8X ,25W FC TCEeu00/4800

AjoRuY 0683-3335 RESTISTUR 33K 5Xx 25w FL TC3400/4890

AQ2RuR 0683-3335 RESISTOKR 33K Sx ,25% FU TCz=400/4+800

Ay2Ru9 0683-3335 KESISTOR 33K S% ,2%% FC TCowd00/+800

A12RS0 0683-3335 RESISTUKR 33K 5t ,2%n FC T(&=U00/4B800

Al2u1 1826-0326 IC 0P AMP 07933 RC4558DN

Al2U2 1826-0089 1 IC 2525 OP AMP 03791 HA2-2525-5

See introduction to this section for ordering information
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Section VII
Figure H.

CHANGE 5

Page 6-17, Table 6-3, Replaceable Parts
Change part numbers for A23 U15 and Ul16 to 1818-0423 and 1818-0424, respectively.

Page 8-63, Figure 8-47, A23 Component Locations,
Change Figure 8-47 to Figure G.

Page 8-63, Figure 8-48, A23 schematic diagram,
Partially change Figure 8-48 as shown in Figure H.

A23 PROCESSOR 8 ROM

04262 — 66623

Model 4262A
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Model 4262A

Section VIII
Paragraphs 8-1 to 8-10

SECTION VIII
SERVICE

8-1. INTRODUCTION.

8-2. This manual section provides the information
and instructions required for servicing the HP
Model 4262A LCR Meter. Included are Theory of
Operation and Troubleshooting Guide with Circuit
Schematics. The Theory of Operation describes
fundamental principles and circuit operating
theory of the 4262A with block diagrams. Circuit
schematics, locator illustrations, troubleshooting
guide, circuit analysis and other technical data ne-
cessary for repairs are integrated into the service
sheet foldouts. An illustration of the instrument
interior is shown in Figure 8-21,

Note

When the instrument circuitry in-
cludes expanded capabilities pro-
vided by optional equipment, refer
to paragraphs entitled OPTIONS
for specific option service informa-
tion.

WARNING

TROUBLESHOOTING AND RE-
PAIR ARE ALLOWED FOR
QUALIFIED TECHNICAL PER-
SONNEL ONLY. IF YOUR IN-
STRUMENT FAILS, REFER IN-
STRUMENT TO SERVICE PER-
SONNEL. H-P SERVICE OFFICES
OFFER YOU THE BEST ANSWER
TO YOUR PROBLEM. A GUIDE
TO YOUR LOCAL H-P SERVICE
OFFICES MAY BE FOUND ON
THE BACK COVER OF THIS
MANUAL.

8-3. THEORY OF OPERATION.

8-4. This theory of operation has been organized
into three sections: basic theory, a block diagram
discussion, and circuit analysis. The basic theory,
beginning with paragraph 8-11, explains the con-
cepts and fundamental theory of the 4262A in-
strument technique adapted for accurately meas-
uring the DUT and for fully achieving automated
measurement performance. The block diagram dis-
cussion describes the overall circuit operating
theory of the 4262A with block-to-block signal
flow. Included are block and timing diagrams. The

circuit analysis provides a detailed description of
how the circuit on each board functions. For
reference convenience, when servicing the instru-
ment, a circuit description is included in the service
sheets.

8-5. TROUBLESHOOTING.

" 86. This troubleshooting guide provides instruc-

tions and information for locating a faulty circuit
instrument component that requires service. All
instructions consider the safety of service person-
nel who will perform the procedures. These di-
agnostic guides are in the form of step-by-step pro-
cedures with flow diagrams. The board level
troubleshooting diagrams are the procedures for
isolating the problem to an individual malfunc-
tioning circuit board assembly. The guides for
locating a defective component are given on the
individual board service sheets and integrate service
support data: test point locations, waveform
illustrations, voltage data, timing digrams, and
other technical information in addition to provid-
ing schematic diagrams for each board. To facili-
tate easy troubleshooting of the 4262A digital
section, the troubleshooting guide for the logic cir-
cuit employs a signature analysis technique incor-
porating the concept of data stream analysis. A
guideline to signature analysis is provided in
Figure 8-12.

8-7. RECOMMENDED TEST EQUIPMENT.

8-8. The test equipment required to perform op-
erations outlined in this section is listed in Table
1-4 (Section I). The table includes: type of instru-
ment required, critical specifications, use, and re-
commended model. If the recommended model is
not available, equipment which meets or exceeds
critical specifications listed may be substituted.

8-9. REPAIR.

8-10. Repair explanations tell how to replace
defective circuit components. The recommended
replacement procedures for components and parts
which require special repair, replacement tools, or
test equipment should be observed. Correct dis-
assembly and the exchange procedures for such
special parts are outlined in Paragraphs 8-46
through 8-52. To prevent damage from improper
repair procedure, refer to the appropriate manual
section before proceeding with repair.

8-1
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Section VIII Model 4262A
Paragraphs 8-11 to 8-14

8-11. BASIC THEORY. important functions:first, S1 selects either E1 or
E2 as the voltage to drive the four phase generator
8-12. Figure 8-1 is the basic block diagram of the [this also establishes the measurement mode -either

4262A showing mainly the analog measurement series or parallel which is automatically or manual-
section. It illustrates how the 4262A measures in- ly set (PARA or SER - as selected at the front
ductance L, capacitance C, resistance R and/or dis- panel)} and, secondly, S2 selects either E1 or E2 as
sipation factor D. In this figure, the dotted lines the measurement voltage to charge or discharge the
denote the directions of control signals to and integrator (as appropriate to the measurement
from the nanoprocessor centered control circuit. function and mode - i. e. Cp, Cs, Lp, Ls, Rp or Rs)
A measuring test signal from the oscillator is in the Vector Voltage-Ratio Measurement Section.
applied (at level E1) through the source resistor to

both the unknown device and the range resistor Rr. The Vector Voltage-Ratio Measurement Section
Amplifier Rr causes the same current that flows calculates the measured value for L, C, R or D by
through the unknown device to flow through Rr ascertaining the voltage ratio between E1 and E2
and operates as a current to voltage converter. The through a dual-slope (type) analog to digital con-
effect of the Rr amplifier is to produce a voltage version technique. (This technique is popularly

(E2) equal in phase to and exactly proportional to used in digital voltmeters). The section also pro-
the current that flows through the unknown device, cesses the E1 and E2 signal flow to make the de-

This amplifier drives the junction of the unknown sired measurement. Selection of either an L, C, R
device and Rr to zero volts (virtual ground); or D measurement and an appropriate equivalent
thus Rr does not affect the unknown device cur- measuring circuit is established by setting detector
rent. The voltage E2 represents the vector current phase reference and by S1 and S2 switch operation
which flows through unknown device at test signal timing. The analog section receives its measure-

level E1. E1 and E2 completely define the electri- ment instructions from the digital section. A de-
cal characteristics of the DUT (Device Under Test) tailed operating description of the Vector Voltage-
at a given test level and frequency. The details of Ratio Measurement Section is given in Paragraph
how the measured values are derived from the ratio 8-15.
of E1 and E2 are discussed in Paragraph 8-16.

8-14. Appropriate values for the source and range

8-13. Voltages E1 and E2, across the unknown resistors, Ro and Rr, are selected with respect to
device and Rr, respectively, are connected to se- the impedance of unknown device. In a series
lector switches S1 and S2. These switches have two equivalent circuit measurement (Ls, Cs or Rs), the

Vector Voitage - Ratio Measurement Section (A13, Al4 Board)

(A1l Boord) (A12 Boord) ' e thru €a
eref
. - " Z /\/\

—%Ge"m'm—*%ose ph°s°] af oo
° eref |(pLL ckT) |4f[Generator] [Selector

€,€2.€3 0r €a e ——_ i _
Integrator
r

Phase

Unknown .
\ Device Si;ggﬁén Selecfion//
> /
OSC N L
\ /
\ / Phase !
\ / Detector I
\
N /
N /
Nl o S R ~ A / - -
Ronge Control \ \ / // Integrator Zero Detector
Ro: Source Resistor N N e _C°""°'5 o
RR: Range Resistor __ N 1 _
N pd
Zero Signal
Front Panel Keyboard Nonoprocessor
Keyboard ~———» Control Centered Control
Controls le — —
l |
|
|
! Dispiay Control Clock
Display ploy " Generator Digital Section
(A2, A21,A22,A23 Board)

Figure 8-1. Basic Block Diagram.
8-2
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Model 4262A

impedance of the unknown is usually low and Ro
is set to a value much greater than the impedance
of the unknown device to achieve a constant cur-
rent drive. On the other hand, for a parallel equiva-
lent circuit measurement (Lp, Cp or Rp), the
impedance of the unknown device is usually high
so Ro is set to a much smaller value than the
impedance of the unknown. Thus,a constant volt-
age drive is realized. The resistance values for Ro
and Rr are always equal.

8-15. Here is a brief discussion of Vector Volt-
age-Ratio Measurement Section operation. The €m
signal selected by S2 (from either E1 or E2) is de-
tected by a phase detector that outputs the rectan-
gular component or in-phase component to an inte-
grator. Phase detector drive signals €1 through
@4 are produced in the following manner: a 4f
signal is generated from an €ref signal (at a fre-
quency of f) as selected by switch S1. This creates
signals €1 through €4, each being different by 90
degrees in phase from one another (a 4 phase gen-
‘erator). As a PLL (Phase Lock Loop) circuit is used
for generating the reference phase signal to mini-
mize measurement error, the phase of signals E1
through E4 is very accurate. One of these signals,
as directed by the digital circuitry, detects the €m
measurement signal. Phase detector output is a vec-
tor component signal representing the capacitive,
reactive, or other characteristic of unknown to be
measured.

~

\
8-16. This paragraph discusses the parallel capaci-
tance Cp measurement principle. To simplify the
explanation, the example used here is that of meas-
uring an ideal capacitor. See Figure 8-2, Cp Meas-
urement. During time T1, Switch S2 selects E2 and
the integrator is charged by that portion of the E2
sinusoidal waveform which is synchronously phase
detected by the €2 pulse train. Both S1 and S2

Section VIII
Paragraphs 8-15 to 8-18

switches select the E1 signal that is fed to discharge
the integrator after being phase-detected by the €1
signal. Since time period T2, for the integrator to
discharge to zero volts, is proportional to the value
of Cx, Cx can be directly obtained from the con-
tents of a counter if the values for Rr and T1 are
properly and accurately set. A zero detector signals
the digital section to establish a counted number
corresponding to Cx each time the integrator out-
put crosses the zero level. Other measurements are
done similar to the Cp measurement.

8-17. The analog section of the 4262A is control-
led by nanoprocessor centered control which
manages the various sequences required to perform

_the desired measurements. Range control, selection

of measurement mode, and timing of the A-D con-
version processes are governed by the nanoproces-
sor. The nanoprocessor also acts as a computing de-
vice and calculates deviation ALCR and the quality
factor of sample (mathematical operation) as well
as counting the L, C, R and D values converted
into time periods.

8-18. The functions set by pushing front panel
pushbuttons are inputted to the nanoprocessor
through the keyboard control. The keyboard
switches are assigned individual addresses for dis-
crimination. When a panel control pushbutton is
depressed, the keyboard control identifies the ad-
dress of switch and causes the nanoprocessor to
treat the “interruption’® of the function it recog-
nizes by the address code. The nanoprocessor gives
priority to specific pushbutton functions so as to
be able to restrict improper control settings. Key-
board operation is monitored by and in-part
managed by nanoprocessor programming. This is
partly to assist the operator and partly to prevent
misoperation.

1 ]
A /?\ / Integrator Si . Ev (eref) Sv . Ei(eref)
Eo — : Output S2 . E2 (em) sz Ei (em)
' ' N . ' 1 \
i ‘ ' i ! \/ e2 (detected e (detected
! | ' ! V ' i phase) phase)
' ' ' ! 1 1 : \ '
' . ' | i ' ' ' < &
n : ' | 1 ! ' n X Q_@ /
E2 ;\3 ! ':/;\: : /\ E2 =(jwCx)RREI 00*
N L N
. ! " ' . : T ,
R S S S S S S B )
! o [ S ¢ T T2
' ' ' i
ez __]——L___’—— _ ol T2
| I wCXRREITI = EiT2=® Cx = UJ—RE.T# Cx == T2

Figure 8-2. Cp Measurement.
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Section VIII

Model 4262A

PRINCIPLES OF OPERATION

The following outlines 4262A measurement
principles using some equations to aid and ac-
quaint you with the basic concepts of the unit.
To simplify explanation in general, only the
principles for C-D (capacitance and dissipation
factor) measurements are discussed here. The
measurement principles for other impedance
paramters can be deduced by a similar course of
reasoning.

In Cp - D measurements, since a constant test
voltage is applied to the unknown, the DUT
generally presents a high impedance to the test
signal. The following equation shows the rela-
tionship beteen voltage E1 at the ‘“H” terminal
(voltage across the DUT) and range resistor am-
plifier output voltage E2 (voltage across range
resistor):

-E2=(Gp+jwCp)Rr-E1 ......... eq. 8-1

Gp is parallel conductance

Cp is unknown capacitance

Rr is value of range resistor

w is angular frequency of test signal

where,

The phase detector separately extracts the real
and the imaginary voltage components of E2 (re-
presented by formulas GpRrE1 and jw CpRrE1,
respectively). Figure A is a vector diagram of
phase detector output voltage.

During the charging cycle T1, the phase detector
detects the 90 degree phase component of the
E2 signal. Thus, the integrator output voltage
becomes:

klwCpRrE1T1.................. eq. 8-2

where, k1 is a constant value determined by
4262A circuitry.

Following the E2 signal, the E1 signal is applied
to the phase detector and the discharge cycle
begins. The phase detector detects a signal
whose magnitude is E1/10 ( that is, the E1 signal
is attenuated to 1/10 to develop the appropriate
time T2 for discharging the integrator) by phase
detection of the signal in phase with E1. The
resulting change in integrator output voltage
developed by the E1/10 signal is:

El i
-kl T)—TZ ..................... eq. 8-3

The integrator output eventually reaches zero
volts (as a result of the charge and discharge
cycle). Thus, the sum of the voltages given in
equations 8-2 and 8-3 is zero. And,

ke CpRIE1T1 = k1—E1

Cp is derived from equation 8-4 as follows:

T2
Cp=—>X2 o eq. 85

P 0wReTT d
(w = 2nfm)

To eliminate w from equation 8-5, the 4262A
establishes a constant charging time T1 as
follows:

where k2 is a constant value (for each test
signal frequency).

Equation 8-5 then becomes:

T2

Cp=m ..................

This is how the measurement frequency is can-

celled out of the equation for the measured capa-

citance value. The discharge period, T2, is meas-

ured by counting clock fc whose frequency is

constant at 31.83kHz (its period is 31.4usec =
w/2

107 x 10-6 sec).
jwCpRpE] &~ -E2

GpRrE1

E2 3r/2

Figure A.

Thus, if n is the number of counts for fc, T2 can
be expressed as follows:

?

(Sheet 1 of 2)
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Section VIII

This equation means that discharge period T2
(number of counts for fc) is directly equal to the
mantissa of a measured Cp value (note that Rr =
10™ ; and m is an integer).

For example, if a 1200pF capacitor is measured
at a measurement frequency of 1kHz, the
4262A automatically selects 10kS2 as the Rr and
constant k2 is 50. Therefore, equation 8-9 may
be written as:

Co=n- 10-6 =n. 10-6
P=MoroRr " 2x50x 10x 103

Consequently,

=n-1012

n=Cpx1012= (1200 x 10-12) x 10 12=1200

The 4262A will display 1200 counts and the
“pF” unit lamp will light.

In a D measurement cycle, the integrator is
charged for period T3 by the E2 signal as detec-
ted by a detection phase in phase with E2, In-
tegrator output voltage rises to k1GpRrE1T3.
During the discharge cycle T4, the detection -
phase is different by 90 degrees as referred to

- E2. The discharge  voltage  becomes
klwCpRrE1T4. From these integrator voltage
changes in the D measurement cycle, the follow-
ing equation may be composed:

k1GpRrE1T3 = klwCpRrE1T4 . ... eq. 8-10
Dissipation factor D is derived as follows:
-_Gp T4 L .811

D wCp T8 Tttt eq

1
The period T3 is constant and is equal to 1000 ¢
(fc = 31.83kHz). If n stands for number of

counts for fc during period T4, T4 is equal to n- =

Thus, equation 8-11 may be converted to:fc
n —-
D= T4 _ fc n
T3 1000?1(5_ 1000

Therefore, n = 1000D.

If D value for the unknown is 1.2, n will become
1200 which will be displayed at the front panel
with the decimal point. Figure 8-3 shows the ex-
panded forms of calculations for impedance
parameters.

As shown in Figure 8-3, two kinds of integrator
waveforms exist. These two distinctive inte-
grator operations may be examined with respect
to Cp and Cs measurement modes. For a Cs - D
measurement, a constant current drive is applied
to the unknown. Voltage E2 is a constant value
drop across Rr and E1 is a variable voltage pro-

. duced by DUT. The following equation shows

the relationship between voltages E1 and E2:

El =(%+j—£s§;)' E2

The reference phase for the phase detector is
now taken from E2 signal. During charging
cycle T1, the phase detector detects input volt-
age E1/10 by a detection phase in phase with
E2. The integrator output voltage becomes:

E2
10

........

k1l 1
The integrator charges to a constant voltage re-
gardless the value of the DUT. During integrator
discharge cycle, the phase detector detects E1
signals with a detection signal that is different in
phase by 90 degrees with respect to the E2
signal. The resulting integrator output voltage
change is:

E2

-kl'mTz ................ eq. 8-14
Therefore,
E2 E2
k1 ET) Tl= klm T2 ....... eq. 8-15
Cs is derived from equation 8-15 as follows:
10 T2
e o= P .8-16
S=TRr T1 "' " eq. 8
Substituting T1 in equation 8-6 produces:
- 10 5
Cs= 21rk2RrT2 ................ eq. 8-17

Since T2 is counted by a 31.83kHz (its period is
107 x 10-6 sec) clock, equation 8-17 is:
100

Cs=n SEoRr *

where, n is number of clock counts.

106

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

If 4262A measurement frequency is 1kHz, Rr is
1k, and k2 is 5, equation 8-18 becomes:

_ 100 6 _ 9
Cs—n———2x5x103x10 10n x 10°(F)
When the capacitance of the unknown is 10uF,

the 4262A displays 10.00 counts and the pF
unit 1amp lights.

(Sheet 2 of 2)
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Section VIII
Paragraphs 8-19 and 8-20

8-19. Display Control converts the measurement
data signals from the nanoprocessor to display
component signals which are so coded that corres-
ponding numeric figures are displayed on the 7
segment LED displays. The measurement data is
momentarily stored in a memory in this section
and sent, in turn, to the matrix drive of each digit
of the displays. The alphabetic PASS FAIL, U-CL,
and O-F annunciations are illuminated directly on
the display by annunciation signals coded by the
nanoprocessor. This section also includes a clock
generator which employs a crystal resonator to
provide the digital section with accurate timing.

Model 4262A

8-20. The nanoprocessor centered control and
other digital sections are connected to a data bus
line (8 bit) on which the measurement data and
nanoprocessor I/O signals are transferred. This data
bus line serves the overall digital section including
the optional sections when the instrument is equip-
ped with HP-IB Compatible (Option 101), BCD
Data Output (Option 001), or Comparator (Option
004) option. The timing of the handshakes with
system controller (such as a calculator), data trans-
fer, and comparative data are also managed via the
data bus line by the nanoprocessor. The operating
principles of the option sections are discussed in
the paragraphs entitled Options.

C OFFSET /‘/—leo°
(-] -
TR
-90
L OFFSET

“phe

-180°
{>—«—< ) 4
o +90
~90
Ro P 21
., 7]
Ah
DuT

The influence of stray capacitance and residual
inductance of the test jig can be offset from the
current flowing through the range resistor Rr by
establishing an opposition current flow through
the junction of the unknown device and Rr. The
C and L offset circuits develop, respectively,
currents which are phase shifted by -90 and +90
degrees as referenced to the oscillator output.
The changes in phase are reverse those of the
effects of the capacitance and inductance of the
test jig. When the offset currents are properly
adjusted, the offset currents and the undesired
component of the test jig measurement current
cancel each other.

Figure 8-4. Offset Control Principle.

A2 I 2y |A9 AZJ All Al2
9 b [ e | | |
- — — — —— — 52 UNKNOWN
: T % PN Ro
Ly !
I oll 1% ‘_K | ! ‘ll |
| |
L —_— —_— -] — —_—
sz | | ! il I :
1 | %7
[ 3 % I |
1 b e e J
o b fad fedled | | recrie
_ L - __ _
EXT. DC BIAS

Figure 8-5. DC Bias Circuit.

8-6
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Section VIII
Paragraphs 8-21 to 8-27
8-21. BLOCK DIAGRAM DISCUSSION.

8-22. Analog Section Discussion.

These paragraphs describe how each individual cir-
cuit section operates to establish L, C, R and D
measurement values as controlled by the digital
section. Figure 8-6 is a schematic block diagram of
the 4262A analog section. The table in Figure 8-6
shows the range and source resistor values selected
by range and function controls.

8-23. A11 Oscillator and Source Resistor.

The test signal is generated by an amplitude stabi-
lized Wien Bridge type oscillator. Oscillator output
is fed through an attenuator (A11R18 and R19) to
a power amplifier. Attenuator switch A3Q3 tums
on only when a Cp measurement is being made and
the TEST SIGNAL LOW LEVEL button is pushed.
The oscillator signal from the secondary of trans-
former T2 is designed to have a low output imped-
ance via source resistor Ro to the unknown device
(Cx in diagram). Transformer T2 isolates the power
amplifier from dc bias voltages which can be appli-
ed to unknown device. The A11 Board includes an
L Offset Control circuit which provides a compen-
sation circuit to compensate for residual induct-
ance of test leads or fixture. The operating princi-
ple é)i the L Offset Control is diagrammed in Fig-
ure 8-4.

8-24. The unknown connection is basically a four
terminal (five terminals including GUARD terminal)
configuration method. The GUARD terminal is
connected directly to the instrument chassis. Cir-
cuit common for all PC boards is also eventually
connected to the chassis. DC bias voltages up to
+40 volts (+6V internally) can be applied to un-
known device. The DC bias circuit is illustrated in
Figure 8-5.

8-25. A12 Range Resistor.

The current that flows through Cx also flows
through range resistor Rr. The range resistor ampli-
fier causes the voltage across Rr to represent (ex-
actly) the current flow through Cx. Ro and Rr are
selected by a range control signal from the digital
section. The table in Figure 8-6 describes how the
resistors are controlled. C Offset Control circuit is
capable of compensating for stray capacitance up
to 10pF (see Figure 8-4 for operating principle).

8-26. A13 Process Amplifier.

The very precise voltage across Cx and Rr are
fed to differential amplifiers (A13U1 through U4.C2
and C4 are dc blocking capacitors. This assembly
processes these signals to feed the €ref signal (re-
ference phase signal used for phase detection) and
the €m signal (signal measured by the integrator)
to the A6 board. The two input signals are selected
according to specific measurement rules and are
used as €ref and €m signals. The €ref signal is
chosen at the same time that the measurement cir-

8-8
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cuit mode is selected. Setting the CIRCUIT MODE
to PRL selects the voltage across Cx as the €ref
signal. When the CIRCUIT MODE is set to SER,
the voltage across Rr is selected as the €ref signal.
In the AUTO measurement mode, the €ref signal
selection is done automatically and applied in a
manner similar to the above. The selected €ref
signal is amplified by A13U5A and is wave-shaped
by A13U5B and U7 which also adjusts the phase
angle of €ref by a control input (APAO signal)
from A14 Board.

The €m signal is selected by FET switches A13Q2,
Q3, Q5, and Q6 which are, in turn, controlled by
signal selection signals from the digital section. The
method of selecting the ©m signal is graphically
shown in Figure 8-8 Timing Diagrams. The selected
€em signal is amplified by A13U6A, U6B and
becomes an input signal for the phase detector on
Al4 Board. The switches A13Q19 and Q18 turn
on and off respectively to interrupt the €m signal
flow during integrator offset control period. When
TEST SIGNAL LOW button is pushed and lights
(this pushbutton functions in Cp measurement
mode only), the gain of amplifiers A13U5A and
U6B is increased. Thus, the voltage levels of €ref
and €m signals remain the same as when making a
measurement at the nominal (high) test signal level.
An SAT detector detects any €m signal level that
exceeds approximately 5 volts and transfers such
SAT signals to digital section.

8-27. A14 Phase Detector and Integrator.

The A14 Board consists of three major circuit sec-
tions: PLL Reference Phase Generatar, Phase De-
tector,and Integrator. The specific end functions of
the two input signals, €ref and @€m are to establish
a ZERO signal whose time interval is equivalent to
the desired measurement quantity. This ZERO
signal is fed to A23 Board to be manipulated by
the nanoprocessor.

The Reference Phase Generator produces four re-
ference phase signals each being different by 90
degrees in phase one from the other (these four
signals are phase shifted respectively 0, /2, 7 and
37 /2 in radius vector as referred to the input signal
€ref.). The reference phase signals are individually
selected in a manner peculiar to the measurement
modes (four types). The selected reference phase
signal is fed to the Phase Detector to drive switch-
es A14Q19, Q20, Q22 and A23 of the Phase De-
tector. The method of selecting the reference phase
signal is illustrated in Figure 8-8 Timing Diagram.
To establish the very accurate 90° phase difference,
the Reference Phase Generator employs a Phase
Locked Loop (PLL) circuit consisting of a local
phase detector (PD), filter, and voltage controlled
oscillator (VCO). Thus measurement error is mini-
mized. An explanation of Reference Phase Genera-
tor operation is given on Service Sheet 14.
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Section VIII
Paragraphs 8-28 to 8-31

8-28. DIGITAL CONTROL SECTION.

8-29. Paragraphs 8-29 discusses how the 4262A
digital section controls the analog section to
measure LCR and D values of unknown device and
how the built-in nanoprocessor creates unique per-
formance in the 4262A. Figure 8-7 is the basic
block diagram of 4262A digital section. All analog
section control signals except for Test Signal and
Circuit Mode Control Signals are sequentially out-
putted from A23 Processor & ROM in accord with
nanoprocessor programming. The A21 Keyboard
Control establishes the measurement function as
selected when the front panel control keys are
appropriately depressed. The A21 section also
stores annunciation data and transfers it to A2 Dis-
play and Keyboard to display the annunciation
information. A22 Display Control and RAM con-
verts measured data transmitted from A23 into
signals appropriate for display on the numeric dis-
plays (A2). The A21, A22,and A23 sections are
connected to the bidirectional DATA BUS LINE
(8 bit).

8-30. A23 PROCESSOR AND ROM.

A23 board consists of Nanoprocessor (A23U1)
located in the center of the digital section, Program
Control ROM (Ul15andU16), Data Bus Driver/
Receiver (U5 and U6), Device Select Decoder (U3
and U4),and Analog Section Control Register (U7,
U8 and Ull). The Nanoprocessor governs the
various sequences and timing of the digital section
and also sends properly timed measurement
control signals to the analog section. For control
and data processing, the Nanoprocessor has four
major input/output data bus lines: Program Ad-
dress, Device Select Code, Direct Control Flag, and
Data Bus lines. The nanoprocessor programs are
filed in the Program Control ROM which has a 4
kilobyte total memory capacity. To extract meas-
urement control instructions from the Program
Control ROM, the Nanoprocessor sequentially
addresses the ROM through the PRGGRAM AD-
DRESS BUS line (11 bit). The measurement con-
trol instructions outputted from the ROM are
momentarily stored in the Analog Section Control
Register when the Data Bus Driver/Receiver is set
to receiver mode. The analog section control
signals which are outputted from the Analog Sec-
tion Control Register are shown on the block
diagram. For accurate timing control of integrator
operations, the integrator switch control, ZERO
signal, and 2f (= double the test signal frequency)
signals are transmitted directly from/to the Nano-
processor through the Direct Control Flag bus line
(bidirectional bus line).

8-10
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The Nanoprocessor accesses its program data
simultaneously by addressing the ROM while the
ROM outputs the nanoprocessor program codes.
When the ROM outputs an analog section control
signal or while measured data is being transferred
through the Data Bus line, the Nanoprocessor is
not accessing. The Nanoprocessor sequentially
excutes program steps in accord with the program
data given by the ROM. Various timing in the
digital section is controlled by Device Select Code
signals (4 bit). These timing control signals are
decoded to DSR (Device Select: Read) and DSW
(Device Select: Write) signals and manipulate the
individual devices, respectively, of the digital
section as follows:

DSR: Causes Register or Memory to oiitpiit
data or sets Data Bus Driver/Receiver to
driver mode. Nanoprocessor accesses
(reads) the data sent from Memory or
Data Bus Driver/receiver.

DSW: Enables Register or Memory to store

data or sets Data Bus Driver/Receiver to

receiver mode. Nanoprocessor sends

(writes out) data to Register, Memory or

Data Bus Driver/Receiver.

The Device Select Decoder (U3 and U4) each have
15 DSR and DSW output ports.

When 4262A function is selected or changed, the
INT. REQ (INTerrupt REQuest) control line goes
to high level. This INT. REQ signal requests the
Nanoprocessor to pause before proceeding with the
nanoprocessor program and to manage the
function control prior to program processes. The
INT. REQ control line is always active so as to
allow for servicing of interrupt requests. The INT,
ACK (INTerrupt ACKnowledge) line momentarily
goes high to make the vector address line valid.
The Nanoprocessor accesses the vector address
code (VAOQ and VAl) to discriminate which
control (or controller) originated the interrupt
request. When the INT ACK line is at high level,
interrupt control data is inputted to the nano-
processor via A21 Keyboard Control. Successively,
the INT ENA (INTerrupt ENAble) output line is
set to ‘‘disable” status so as not to allow a second
interruption before the present interrupt is pro-
cessed and ends. The INT ENA line is also con-
trolled in the program execute phase (specifically,
this output line performs a ‘“handshake” function
when the 4262A is used as a component in an
HP-IB system).
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Figure 8-7
Digital Section Block Diagram
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The Nanoprocessor is synchronized with the
1.27MHz Clock and calculates the measured
quantity as a number counted toward the
31.83kHz (100k/7Hz) secondary clock pulse. To
identify which, if any, option is installed and being
used in the instrument, the Nanoprocessor accesses
the option code from the option selection switch
setting when the Data Bus Driver/Receiver is set to
driver mode by a DSR signal. The Nanoprocessor
controls the option section in accord with the
nanoprocessor programs as appropriate to the
selected option.

8-31. A21 KEYBOARD CONTROL.

The A21 Keyboard Control is composed of two
major sections: one is the interrupt control consist-
ing of .the Interrupt Priority Encoder (U24), Multi-
plexer (U112 & U23), Row Scan Counter (U2),
Gate (Ul) and Flip-Flops (U3 & U14); the otheris
the Annunciator Register (U7, U8, Ul5 through
U21) which stores and transfers manifold annun-
ciation data (keyboard pushbutton indication,
range indication, circuit mode indication, etc.).

The Row Scan Counter outputs periodic ROW
signals (3 bit) to A2 board as driven by 31.83kHz
secondary clock. These ROW signals are decoded
to the keyboard scan signals which cause, in tumn,
specific groups of keys to become valid. Each
group of control keys is enabled, in sequence, to
perform its function. When a keyboard pushbutton
is pressed, the output logic of Ul goes high and
subsequently the Row Scan Counter stops. The
contents of the ROW Scan Counter and the
column number given by CLM & through CLM 3
signals are coordinated with the address of the key
depressed. Simultaneously, Ul activates Flip-Flops
U3 and U14 causing the INT & signal to be out-
putted. The Interrupt Priority Encoder converts its
INT @ through INT 3 input signals into the vector
address signals (4 bit octal code) as appropriate for
nanoprocessor input, INT 1, 2, and 3 signals are
present only when the 4262A is equipped with
option(s). The INT REQ signal is sent to A23 and
the INT ACK signal actuates the Multiplexer so
that the vector address and keyboard address
signals pass through the Multiplexer toward the
DATA BUS line.

The Annunciator Register stores manifold annun-
ciation data which are serially transferred from the
Nanoprocessor to each register file of IC’s U7, U8
and U15 through U21. Specifically, U15 stores test
signal annunciation data and, additionally, origi-
nates the test signal control signals which direct the
Low Level, 120kHz, 1kHz and 10kHz measure-
ment functions. U8 also originates the CMS
(Circuit Mode Selection) signal. When the nano-

Section VIII
Paragraphs 8-31 to 8-33

processor is transferring the annunciation data, the
Data Bus Driver/Receiver is set to receiver mode.
8-32. A22 DISPLAY CONTROL & RAM.

A22 section consists of three major circuits:
Display control, Extender RAM and Clock gen-
erator. The Display control does conversion and
storage of measured data to be displayed on the
seven segment numeric display. When the Nano-
processor begins to transfer measured counts (8 bit
BCD signal), the Data Bus Driver/Receiver (U19 &
U20) is set to receiver mode. L, C or R count data
passes through the Data Bus Driver/Receiver and D
or Q count data follows. These signals are simul-
taneously routed to both the Multiplexer (U10 &
U18) and the BCD to Seven Segment Decoder
(U5). When the measured data is being transferred,
the Multiplexer continues selecting BCD to seven
segment decoder output signals from its two
channel input signals. Other signals, fed directly
from the Data Bus Driver/Receiver, are disregarded,
Thus, the measured data is translated into segment
data which is coded as appropriate for driving the
seven segment numeric displays and, is successively
stored in the Display Register File (U9 & U17) to
accomplish matrix drive of display. The Display
Register File outputs the display segment signals
which alternately illuminate the numeric figure of
each measured count digit of the displays. These
display segment signals are amplified to supply
sufficient current to the LED displays (cathode
driver output signals CAT1 - CAT8). The Scan
Decoder Ul outputs periodic anode scan signals
which activate, in sequence, the display for each
digit. Both the Display Register File and the Scan
Decoder are simultaneously driven by Scan
Counter U2. 7

Alphabetic annunciations— PASS, FAIL, O-F and
U-CL— are displayed in the following manner: the
nanoprocessor encodes annunciation contents so
that the annunciation data comprises the display
segment signals appropriate for displaying annun-
ciation figures. The annunciation data passes
through the Data Bus Driver/Receiver and is
inputted to the Multiplexer. In the annunciation
execute phase, the Multiplexer selects the annun-
ciation data and disregards the (unnecessary)
signals from the BCD to Seven Segment Decoder.
The Display Register File stores the annunciation
data which coincides directly with the display
segment signals. The Data Bus Driver/Receiver can
be set to driver mode when the Integrator test
switch is set to TST position or the instrument is
triggered externally. The Extender RAM (U22)
performs supplementary storage of data which is
inputted or outputted to/from the Nanoprocessor.
The Nanoprocessor sends address signals to the
Address Register (U21) before storing data in the
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Extender RAM. When data is transferred to the
RAM, the DSW signal actuates the RAM and the
Address Register addresses the RAM to assign
individual memories for storing the data. When a
DSR signal actuates the RAM, the Nanoprocessor
causes the RAM to output stored data. The RAM
writes out data as addressed by signals inputted at
the RAM ADDRESS signal port.

The clock pulse generator oscillates at 2.54MHz
and is frequency stabilized by a crystal resonator.
Divider U12 counts down the 2.54MHz basic clock
by one half (to 1.27MHz) and provides the nano-
processor with a stable time base for synchronizing
various circuit timing. The Down Counter (U7,
Ul4 and U15) produces the 31.83kHz frequency
whose value coincides with the reciprocal number
of pi (m = 3.14159—--). This particular frequency is
significant in derivation of the measured value. The
secondary clock signal is fed to the Nanoprocessor
for calculating the value of the DUT. Additionally,
the Down Counter drives the Scan Counter (U2)
which produces display timing signals.

8-33. A2 DISPLAY AND KEYBOARD.

A2 section includes the Keyboard Control, Dis-
plays, and certain decoders. The Keyboard Control
manipulates the Keyboard Scan signals sent from
the Scan Decoder (U4) and outputs the resulting
CLM (CoLuMn) signals. All annunciator data
except for alphabetic annunciations are trans-
mitted from the A21 section. Because the range
and multiplier annunciator data has been coded to
minimum bit size, the Decoder Drivers U3 and U4
translate them so as to illuminate proper indicators.
The Unit and DQ annunciator signals are fed,
4 respectively, via the Function and Loss indicators
‘B assembled in the keyboard pushbutton. The
numeric displays are independently driven by the
A22 section.
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Section VIII
Paragraph 8-34

8-34. TIMING DIAGRAM DISCUSSION.

8-35. Figure 8-8 presents a timing diagram for the
4262A. The upper part of the diagram shows out-
put waveforms of the integrator, execute time for
each measurement sequence, and main control
signals which direct the vector voltage ratio meas-
urement. As may be seen from the diagram, the in-
strument first measures the L/C or R value and
then the dissipation (D) and Q (calculated from D)
factors. Approximately three seconds after the
LINE switch is depressed to turn the instrument on,
power voltage (Va&) is applied to the nanopro-
cessor through a delay switch (A23 board). The
nanoprocessor is simultaneously set to its initial
conditions ready for beginning the display test
which precedes measurement. When the display
test ends, the processor sets the 4262A to a pre-
determined measurement mode (automatic initial
settings) and a capacitance measurement is ini-
tiated. When LCR and DQ ranges are set to AUTO,
the autoranging recycle repeats until an LCR range
suitable for the sample is selected. A front panel
range indicator lamp lights and step-shifts to left or
right. The displays show blanking signs (- - -)
during autoranging period. If the sample is too
large (in PRL mode) or too small a
value (in SER mode) compared to the range, the
Saturation Detector (A13) send a SAT signal to the
nanoprocessor. Range is shifted just after Offset
Null operations are completed (instrument does
not cycle through steps in remaining measurement
sequence). This permits faster ranging. Setting LCR
RANGE to MANUAL bypasses autoranging cycle.

When a range is selected in which integrator dis-
charge time interval is within 162 and 1820 clock
periods (limits), the measurement sequence pro-
ceeds with an L/C/R measurement cycle. To mini-
mize vector voltage ratio measurement error, Off-
set Null and Auto Phase Adjustment sequences pre-
cede integrator charge/discharge (by phase detect-
ed DUT signal). During Offset Null period, A13Q19
tums on and Q18 turns off to interrupt the em
signal transfer. At this time, any output of the in-
tegrator caused by residual phase detector output
voltage and integrator output offset voltage is fed
back to the input of the integrator to reduce the
output of the integrator to zero. And this feedback
voltage is stored in a memory capacitor during the
measurement to eliminate any measurement error

8-12
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due to residual phase detector and integrator volt-
ages. Refer to service sheet 14 for offset null con-
trol details.

At each integrator operating sequence change, a
HOLD TIME is provided to prevent a switching
transient waveform from entering the integrator
and/or to permit full discharge of the integrator
capacitor (from previous integrator operation).
Now, an Auto Phase Adjustment consisting of two
periods begins. During these periods, to minimize
measurement error, the phase detector phase refer-
ence is precisely set. APA1 (Auto Phase Adjust-
ment 1) and APA2 . control signals administer
switches A14Q13, Q14 and Q15 timing to accom-
plish phase adjustment of €ref signal (A14TP1) for
establishing exact detection phases of Phase De-
tector. The Integrator disregards this phase adjust-
ment sequence. Refer to service sheet 14 for auto
phase adjustment details.

When an integrator charge period is initiated, the
DUT signal (synchronously phase detected) is ap-
plied to the integrator input. The Integrator is
charged with the incoming signal (dc) for a con-
stant time interval (see table in timing diagram).
Two kinds of integrator waveforms are developed
depending on measurement function and circuit
mode. In the Cp measurement mode, integrator
output voltage is increased as its charge is propor-
tional to the DUT current (voltage across Rr) and
is decreased as its discharge is proportional to
the (constant) voltage across the DUT (constant
decay rate). On the other hand, in the Cs
measurement mode, the integrator rapidly charges
in a short time — the constant voltage across Rr
representing the current flowing through the DUT.
The integrator discharge depends on the voltage
across the DUT (and is proportional to DUT). De-
tailed integrator operation peculiar to each meas-
urement mode group is described in ‘“Principles of
Operation” on Page 8-4. The nanoprocessor
counts the time of a 31.83kHz (10000/r kHz)
clock for the time required to discharge the in-
tegrator until integrator output voltage reaches the
zero level. When integrator output voltage crosses
the zero level, a zero detector transfers the ZERO
signal to the nanoprocessor. The Nanoprocessor
stops counting and stores a number corresponding
to the L, C or R value of DUT in its internal
registers.
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Section VIII
Paragraphs 8-37 to8-39

8-37. OPTIONS.

8-38. The theory of operation for the 4262A
optional circuits is outlined in the following para-
graphs. The currently available options (001, 004
and 101) with a summary of their functions and
the material fumished are listed in Table 8-1.
Figure 8-9 is a block diagram showing the option
section when all available optional equipment is in-
stalled. The basic instrument and the individual
option sections are interconnected by 8 bit data
bus lines through which both measured and control
data are transferred.

8-39. OPTION 001 BCD DATA OUTPUT (A35).
Option 001 BCD OUTPUT CONTROL (A35) con-
sists of a Data Bus Driver/Receiver and two shift
Register Files which momentarily store the meas-
ured data for simultaneous transfer of the com-
plete data to BCD DATA OUTPUT connectors.
Timing control of the A35 circuitry is done by
nanoprocessor Device Select signals DSR11,
DSW13, DSW14 and DSW15. When 4262A TRIG-
GER function is set to EXT, the instrument can be
triggerred by an EXE (extemal encode) signal in-
putted from either BCD DATA OUTPUT connec-
tor J7 or J8 (pin 46). After a measurement cycle
ends, a DSR11 pulse signal sets Data Bus Driver/
Receiver U10 to driver mode. As long as the
DSR11 signal is valid, the switch setting of the
SER/PRL switch (A35S1) has access to the nano-
processor for assigning the output data format in
parallel (simultaneous) or serial (altemate) se-
quences. The data output timing for both simul-
taneous and alternate sequencing is diagrammed on
Page 8-70. To simplify the explanation, only the
parallel output sequence is discussed here. The
measured data is stored in the shift registers in syn-

Model 4262A

chronism with DSW13 and DSW14 pulses (each
outputted 8 times during the data transfer cycle).
The Data Bus Driver/Receiver is set to receiver
mode to allow the measured data to pass through
the device. First, a DSW13 pulse train causes the
shift registers U9, Ull, U12 and U13 to store the
LCR data which is simultaneously transferred with
the pulse train. Successively, a DSW14 pulse train
actuates shift registers U4, U5, U6 and U7 to store
the sequentially transferred DQ data. One shot
multivibrators U1A/B generate an ouipui pulse
train consisting of pulses that are somewhat shorter
than the input DSW pulses. This eliminates the
possibility of the shift register not storing the input
data because of a DSW signal timing error. One
transfer data group is stored in the first 1/8 stack
of each shift register when {riggered by the rising
edge of the one shot multivibrator output pulse.
Thus, a total of 16DSW pulses complete storage
of all data in the shift register file during the data
transfer phase. Next, a DSW15 pulse activates the
“two times” Flip Flop U2 — one delayed for 1.2
msec after the other. Thus, the Flip Flop generates
FLAG pulse which commands the extemal record-
er to print the measured data concurrently pre-
sented at the LCR and DQ BCD output connec-
tors. After the FLAG signal is transferred, a peri-
odic DSR11 pulse actuates the Data Bus Driver/
Receiver and frequently sets it to driver mode to
monitor the status of the INHIBIT signai output-
ted by the extemal recorder. The DSR11 pulse
train continues until the nanoprocessor senses a
change in the logic of the INHIBIT signal (meaning
that printing is complete). In alternate data output
format, the data storage and output cycle for LCR
precedes that for DQ. Hence, Device Select signals
are alternately provided for both an LCR and a DQ
output cycle[as shown in Timing Diagram(Page 8-70)).

Table 8-1. Currently Available Options.

OPTION FUNCTION MATERIAL
Provid i
OPT. 001 P;(l)::'itzs l;::f;r:ldngt‘, illJnrcllltD Snga:e;luﬂ;ement A35 BCD OUTPUT CONTROL
BCD DATA OUTPUT e ’ (04262-66535)
status in BCD code at rear panel connectors.
Bt_xilt—in comparator compares measured value AZd OOMPARAT(O(EZC(;(;N.G'?;&I;
OPT. 004 pith LOR and DQ HIGH and LOW limits, =~ 44 THUMBWHEEL SWITCH
ata in display and by Relay
COMPARATOR and TTL output (04262-66504)
: A5 COMPARATOR KEYBOARD]
(04262-66505)
OPT. 101 Provides system interface capabilities in accord- A25 HP-IB IN;roﬁgg;_ggsza
HP-IB COMPATIBLE | 2nce With [EEE-STD-488-1975 recommenda- A3 HP-IB CONNECTOR
(04262-66503)

8-14
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Figure 8-9
Option Section Block Diagram , 8-15

| SEE INSIDE
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Model 4262A

840. OPTION 004 COMPARATOR (A4, A5, &
A24). Option 004 adds A24 COMPARATOR CON-
TROL and the front panel control unit comprised
of A4 Thumbwheel Switch and A5 Comparator
Keyboard. The A24 Comparator Control manages
the control data set into the panel controls as well
as the decision data transferred from the nano-
processor so that comparison results are provided
(in three output configurations). The panel control
functions are managed in the following manner:
An instrument equipped with option 004 includes
a front panel control assembly which includes four
4 digit thumbwheel switches used to assign the de-
sired respective limits of L, C or R and D or Q. The
thumbwheel switch assembly provides output data
for each digit in a 4 bit code which correspondes to
the set number indicated in the control panel
window. To transmit the high and low limit data
from the thumbwheel switch assembly through an
8 bit digit data transmission line, the thumbwheel
switches are assigned 8 addresses (each set of four
digits occupies two addresses). The nanoprocessor
alternately accesses the thumbwheel switch output
code in the order of their address numbers. First,
Data Bus Driver/Receiver is set to receiver mode
and a 4 bit address code is stored in the Limit
Switch Select Code Register Ul1l. The Decoder
U10 sets its output logic (SS0) to low level in res-
ponse to the 4 bit address code (output logic of the
SS1 through SS7 outputs stay at high level). The
SS0 signal causes the 8 bit digit data to change
depending on the setting of the most significant
digit and third digit of the LCR HIGH LIMIT
switch that is first addressed. The digit data is
transferred to the nanoprocessor (passing through
the Data Bus Driver/Receiver set to driver mode).

Successively, the other digit data is transferred in
like manner. The commands of all pushbutton con-
trols on the A5 Comparator Keyboard are pro-
cessed during the interruption phase. The Interrupt
Flag circuit directs the nanoprocessor to act on the
interrupt request. When a comparator keyboard
control pushbutton is pressed, Gate UBA sets its
output logic to high level. This causes Flip Flop
U1A to generate an INT 3 output pulse. The INT 3
signal is sent to A21 Keyboard Control circuit
which forwards the interrupt requests to the nano-
processor. At this point, the comparator keyboard
signals access the nanoprocessor via the Data Bus
Driver U7.

The nanoprocessor compares the measured values
with the limit numbers (values) and stores the deci-
sion data — the results of the comparison in An-
nunciator Register U3. The decision data is input-
ted, in parallel, to the TTL, Relay and Indicator
Lamp drivers.

841. OPTION 101 HP-1B COMPATIBLE (A25).
An instrument equipped with Option 101 HP-IB
Compatibility includes the A25 HP-IB INTER-
FACE board which provides the circuitry to.enable
intercommunications with external devices in
accord with IEEE-STD-488-1975 recommenda-
tions. The A25 circuitry is basically composed of
data bus driver/receivers and data registers which
provide the timely actions for handling the HP-IB
data bus input/output and control bus input/out-
put flow as directed by the nanoprocessor. Since
the circuit configuration is of general HP-IB
design and since general instructions on HP-IB in-
terface is otherwise readily available, a detailed cir-
cuit description is not given in this manual.
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Section VIII
Paragraphs 8-42 to 8-44

8-42. TROUBLESHOOTING.

CAUTION

THE OPENING OF COVERS OR
THE REMOVAL OF PARTS, EX-
CEPT THOSE TO WHICH ACCESS
CAN BE GAINED BY HAND, IS
LIKELY TO EXPOSE LIVE
PARTS. IN ADDITION, ACCES-
SIBLE TERMINALS MAY ALSO
BE LIVE.

THE APPARATUS SHALL BE
DISCONNECTED FROM ALL
VOLTAGE SOURCES BEFORE
ANY ADJUSTMENT, PARTS
REPLACEMENT, OR MAIN-
TENANCE AND REPAIR ARE
PERFORMED FOR WHICH THE
INSTRUMENT MUST BE OPEN-
ED. IF, AFTERWARDS, ANY
ADJUSTMENT, MAINTENANCE
OR REPAIR OF THE OPENED
INSTRUMENT UNDER VOLT-
AGE IS REQUIRED, IT SHALL
BE CARRIED OUT ONLY BY A
SKILLED PERSON WHO IS
AWARE OF THE HAZARD IN-
VOLVED.

8-43. When 4262A is inoperative or readings for
the sample connected to the UNKNOWN terminals
are incorrect, you should first check power line
voltage used and next the behavior of instrument
with respect to the DUT when a measurement is
attempted. The two may be incompatible. In
addition, check for appropriate test leads or
fixture. Determining whether the trouble is in an
external device connected to the instrument or is
in the actual instrument is primary and a funda-
mental procedure which must precede trouble-
shooting the LCR Meter. Occasionally, the un-
known sample may have characteristics not
measurable by the 4262A. Table 8-2 lists the
examples of symptoms likely to mislead. You
should also be concerned about the operating
environmental conditions in which the instrument
is operated. Surrounding magnetic fields or the
presence .of a strong radiowave will sometimes
disturb the measurement. To isolate any instru-
ment trouble from the above possibilities, perform
the following examinations:

1) Measure a sample whose characteristics and
value (L, C or R and D/Q value) are known
to be measurable with the 4262A. Thus, if
the problem is restricted to difficulty in
measuring a particular sample, it might
suggest that the sample is not measurable
with the 4262A.

Model 4262A

2) Next, connect sample directly to the UN-
KNOWN terminals without using any test
fixture or test leads. Any external equip-
ment being used with 4262A should be
disconnected from the connectors of the
4262A. These tests isolate troubles on the
external equipment or test jig from those on
the instrument.

3) Securely ground the instrument to earth. If
environmental conditions are suspected,
change the location of instrument.

4) Use a four terminal connection configura-
tion and measure a sample. An improper
connection to unknown will cause a meas-
urement error.

5) Properly terminate UNKNOWN terminals
(short or open circuit), and press SELF
TEST button. Confirm that normal PASS
annunciator readouts occur on the LCR
DISPLAY.

8-44. Figure 8-10, “How to Use Troubleshooting
Guides”, is helpful when starting to troubleshoot
the 4262A. This flow diagram shows the funda-
mental procedures which breakdown the trouble
possiblilities to the component level. The trouble-
shooting guides are divided into the following
major procedures:

Power Supply Section Isolation Procedure

(Fig. 8-17).

Basically used for checking internal dc power
supply voltages of the instrument: The guide for
checking the power supply section is included in
Figure 8-17. :

Option Section Isolation Procedure (Fig.'8-17).

This procedure, which is used to isolate the option
section from the overall unit, is included in Figure
8-17. If the instrument is a standard unit equipped
with no option, omit this procedure.

Analog and Digital Section Isolation Procedure
(Fig. 8-117). '

The troubleshooting guide in Figure 8-17 describes
how to distinguish whether the faulty assembly is
located in the analog or in the digital section. In
conjunction with the troubleshooting flow diagram
of Figure 8-17, the built-in self test function is
used to assist in isolating the analog section from
the digital section. To study the self test function,
refer to Figure 8-11. - '
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Model 4262A

Analog Section Troubleshooting Procedure to
Assembly Level (Fig. 8-18).

The troubleshooting flow diagram in Figure 8-18
helps to isolate a faulty board assembly in the
analog section. The built-in self test function is also
helpful in troubleshooting to the assembly level.

Component Level Troubleshooting Guides.

Component level troubleshooting guides are pro-
vided for each major assembly (other than for A21,
A22 and A23 boards of the digital control section)
in the service sheets. Procedures for narrowing
down the trouble possibilities in A21, A22 and
A23 boards to the component level are covered in
“Digital Section Troubleshooting Guide’’. Refer to
guideline below.

Digital Section Troubleshooting Guide.

The search for and location of a faulty component
in the digital control section is done in accord with
the troubleshooting flow diagrams in Figure 8-19.
To facilitate an “easy to make” failure diagnosis, a
“signature analysis’’> method was adopted for
troubleshooting both the digital and option
sections. When diagnosing with this method, a
Signature Analyzer (HP 5004A) is necessary to
properly employ the procedures and associated
signature maps (see service sheets). Refer to Figure
8-12 for signature analysis guidelines.

8-45. Table 8-3 describes typical front panel
symptoms present when 4262A internal controls

Section VIII
Paragraph 8-45

(adjustable points) are not well-adjusted. A search
for and interpretation of trouble symptoms by
operating front panel controls is important and
often gives hints as to trouble location. Table 8-4,
Front Panel Isolation Procedure provides such an
approach to troubleshooting. These primary
troubleshooting procedures are supplemental to
and should be used with the main procedures in
the flow diagrams.

WARNING

WHENEVER IT IS LIKELY THAT
THE PROTECTION PROVIDED
BY THE FUSE HAS BEEN IM-
PAIRED, THE INSTRUMENT
MUST BE SECURED AGAINST
ANY UNINTENDED OPERATION.

CAUTION

CAPACITORS INSIDE THE
INSTRUMENT MAY STILL BE
CHARGED EVEN THOUGH THE
INSTRUMENT HAS BEEN DIS-
CONNECTED FROM ALL
VOLTAGE SOURCES. BE SURE
THAT ONLY FUSES OF THE
REQUIRED RATED CURRENT
AND THE SPECIFIED TYPE ARE
USED FOR REPLACEMENT. THE
USE OF REPAIRED FUSES AND
THE SHORT-CIRCUITING OF
FUSE HOLDERS MUST BE
AVOIDED.

—— m—— ——— — — e — ———

Troubleshooting Tree _
on each Service Sheet. I

1

[

Figure 8-12 —I
Guideline to 1
Signature Analysis.

Option Section Isola-
tion Procedure.

] Power Supply Section
START Isolation Procedure

____!__

- I
[} 1
e |

Troubleshooting Helpful |
Procedure Instructions

Figure 8-11 Built-in

l—Se]f Test Function. J

Figure 8-19 Digital
Section Trouble-
shooting Procedure.

Analog and Digital
Section Isolation
Procedure.

|
|
|
|
|
] Y
|
|
J

A

- -1
Figure 8-18 Analog
Section Trouble-
shooting Guide -
Assembly Level.

Table 8-4 Front
j= — —{  Panel Isolation

| Procedure. J

Troubleshooting Tree
on each Service Sheet.

Figure 8-10. How To Use Troubleshooting Guides.
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Section VIII
Table 8-2

Model 4262A

Table 8-2. Symptoms Likely to Mislead.

Category

Symptoms

Probable cause

L MEASUREMENT

When LCR RANGE setting is in AUTO,
the range is shifted altemately up and
down between two ranges and does

not settle on a specific range.

Measured values differ depending on the
range selected.

This symptom occurs when the induc-
tance of an inductor with core changes
because of the current flowing through
the coil.

Permeability of inductor core changes
with measurement signal level (current),
which differs for each range. (Measure
in MANUAL ranging mode.) See Note
below.

Measured values differ depending on
the selected test signal frequencies.
Specifically, a large difference exists be-
tween the measured value at 120Hz and
that at another test signal frequency.

This symptom is because of a difference
in the permeability of the inductor core
developed by two different measure-
ment frequencies.

C MEASUREMENT

When measuring a small capacitance at
120Hz test signal frequency, measured
counts on the LCR DISPLAY fluctuates
by several counts.

Interference of ac frequency hum
noise. Check for any ac line cables
close to the test leads. Check for
grounding of the instrument chassis.

R MEASUREMENT

Both LCR and D/Q DISPLAYS are
blank ( - - - ) with respect to the sample
connected to the UNKNOWN terminals.

The DUT is a wirewound resistor having
a large inductance. (Note that some
standard resistors are used only with dc
current and their calibrated values are
so certified.)

Common to
all LCR
MEASUREMENTS

When measuring an inductance, capa-
citance or resistance of a large value, a
measurement error over the specified
limits occurs.

C OFFSET control (related to induct-
ance and resistance measurements) or L
OFFSET control (related to capacitance
measurement) is misadjusted.

Note: For example, if value of sample is 187.0uH on the 100uH range, the auto ranging
function moves to 1000:H range. Then the sample may develop a lower induc-
tance at the applied measurement signal on the 1000uH range. It may, for example,
develop an inductance of 160.0uH that is suitable for measurement on 100uH range.
The range will again be reset to the 100:H range and, as a result will repeat (auto
range) up and down between the lower and the higher ranges.

8-18
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Model 4262A Section VIII
: Table 8-3
Table 8-3. Front Panel Symptoms of Internal Control Misadjustment.
Adjustment Symptom
A12R1 When TEST SIGNAL setting is LOW LEVEL, autoranging operation sometimes
does not work well.
Al12C3 Measurement accuracy of 10kHz measurements is lower on the highest L and R
measurement ranges or the lowest C measurement range.
Al12C11 C ZERO ADJ control range is improper.
Al13C1 The 10kHz measurement error is excessive.
Al13R1 When making a measurement in the series equivalent mode, the measurement
(OFS-1) accuracy is sometimes lower (due to improper dc level at A13TP3).
A13R2 When making a measurement in the parallel equivalent mode, the measurement
(OFS-2) error is sometimes excessive (due to improper dc level at A13TP3) — especially
when TEST SIGNAL is set to LOW LEVEL.
A13R66 Measurement accuracy will become lower when offset voltage at A13U6 pin 7 is
(OFS-3) not zero volts. This is usually more noticeable when TEST SIGNAL is set to LOW
LEVEL,
A13R67 D measurement error sometimes exceeds specifications (impossible to automatical-
(OFS-4) ly adjust the detection phase of phase detector). This symptom is present when
auto phase adjustment signal at A14TP3 exceeds 0 +3 volts.
Al4R1 Measurement errors for both LCR and D/Q values has increased. The error is
(ZOF) maximum at count displays of 1999 for all three measurement functions
(Cs, Lp and Rp).
Al4R15 D measurement has significant error (detection phase error).
(APAO)
A23I:%72Rl) Instrument is inoperative or measurement sometimes stops.

819
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Table 84
Table 8-4. Front Panel Isolation Procedure.
Symptoms Probaﬂb(l)irl("laulty
ZERO ADJ L control malfunctions but measurement is made correctly. All
Measured value is incorrect at a particular range setting. All Al2
Measurement is not made correctly when TEST SIGNAL setting is at LOW LEVEL. All, Al13
Note 1
Displayed count is unstable and fluctuates several counts at 120Hz measurement. All,Al4
ZERO ADJ C control malfunctions but measurement is made correctly. Al2
Autoranging operation skips a particular range. Al2
U-CL is displayed on every range. Al3
Measurement is made only in either PRL or SER mode. Al3
Display count changes randomly. Al4
Figure(s) in numeric display is (are) defective. A2
An indicator lamp does not light. A2, A2]1
Pushbutton controls do not work (always invalid). A2 A2]1, A23
An indicator lamp stays lit. A2l
All numeric display are blank. A22
Trigger lamp does not light or stays lit. A22,A23
Autorange control is inoperative. A23

8-20

Note 1: If test signal voltage at Hcur terminal is correct (140mVp-p),

A13 board is faulty. If not, A11 board is faulty.
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Section VIII

Figure 8-11

SELF TEST FUNCTION

Pressing the SELF TEST button (located at left in line with the CIRCUIT MODE selection
buttons) directs the instrument to begin a sequence of instrument operated self-test
functions. This is an outline of how to use the self test function for failure diagnosis.

Automatic self test settings:

An appropriate equivalent circuit mode (either to SER or PRL) is automatically selected for
the duration of the self test. Since self testing is done in a particular equivalent circuit mode
for each of the measurement parameters (L, C and R), auto testing is limited to the ranges
specified for these circuit modes. The table below shows measurement ranges tested by self-
test function. However, since, during self test, all instrument measurement functions are
brought into action (including all the range resistors), this test is broad check of overall
instrument performance for all ranges.

Table 8-5. Self Test Ranges.

Range Cs m Ls “TN-W Rs m
1 100pF 100uH 1000m$
2 1000pF 1000uH 100
3 10nF 10mH 10002
4 100nF 100mH 100092
5 1000nF 1000mH 10kQ
Note

Multiply range by 10 at 120Hz and by 0.1 at
10kHz test signal frequencies.

How the self test function operates:

To perform the self test, the instrument simulates a measurement of either zero or infinite
impedance. For these tests, the UKNOWN terminals are appropriately terminated (short or
open). Under these test conditions, the integrator develops an output voltage correspond-
ing to a 1000 count display (full scale) for the LCR measurement test cycle and a 000 count
display for the DQ measurement test cycle. The nanoprocessor monitors the 1000 and 000
counts calculated from the integrator output. If either or both of the counted numbers
differ by more than 5 counts from their respective nominal values, a FAIL annunciation is
displayed on the LCR DISPLAY. The nanoprocessor also monitors a SAT signal from
Saturation Detector (A13) to further categorize the failures into other subdivisions.

Figure 8-11. Self Test Function (sheet 1 of 2).
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Figure 8-11

Model 4262A

Self Test Diagnostic Guide

Table 8-6 “Self Test Displays and Trouble Possibilities” is helpful in troubleshooting the
analog section. No pushbuttons except for the FUNCTION and TEST SIGNAL controls
should be depressed while the self test is being performed (if a pushbutton is inadvertently
pressed, the self test function will be reset and will require reactivating).

Table 8-6. Self Test Displays and Trouble Possibilities.

Display Source of FAIL signal Probable Cause of Trouble
FAIL 1 Process Amplifier has been saturated 1. One of the range resistor selection switches
by a signal of excessi_ve amplitude. on the A12 board is defective.
fiawarla tion Detector is generating SAT 2. One of the signal selection switches on the
gnat. A13 board is defective.
3. Saturation Detector on A13 board is faulty.
4. A13Q17 is always conducting ( display will
change to PASS when LOW LEVEL button
is pressed ).
FAIL 2 Integrator has developed an incorrect 1. Test signal is not present at Hcur terminal.
output voltage in an LCR measurement Al1 board is faulty.
le.
cyele 2. A12 range resistor amplifier is faulty.
3. An amplifier or an active switch on A13
board is faulty.
4. PLL circuit or Phase Selector in A14 board
is faulty.
5. Phase Detector or Integrator on A14 board
is faulty.
6. Auto Phase Adjustment malfunctioning.
7. Integrator Offset Null control malfunctioning
FAIL 3 Integrator has developed an incorrect
output voltage in the D/Q measure- A23 Processor and ROM board assembly )
ment cycle. is faulty.
Note:  The trouble possibilities outlined in the table above presupposes that the digital

control section is operating correctly. A FAIL indication can also be generated
by trouble in the digital section.

8-22

Figure 8-11. Self Test Function (sheet 2 of 2).
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Figure 8-12

Digital Section Troubleshooting Using Signature Analyzer.

The advantage of troubleshooting based on ‘‘Signature Analysis’’ is accuracy and ease in
finding failures. It is generally difficult to search for an error by means of observing
waveforms on an oscilloscope for the reason that bit trains in a digital circuit seem to be
much the same whichever is observed. Specifically, to find the errors in stream of a large bit
size (or word length) data takes much time and requires the use of an instrument such as a
logic state analyzer. Hewlett-Packard has proposed a method called ‘“‘Signature Analysis”’
which recognizes the bit pattern measured in a 4 digit hexa-decimal code (signature) for
running an easy diagnostic test program. With the Signature Analyzer (HP 5004A), the
signatures are displayed in a readable 4 digit-figure set of alphanumeric figures (0123456
7 89 A C F HP U). The signature analysis is based the usual signal tracing method followed
in troubleshooting an analog circuit. According to signature analysis, devices in a digital
circuit are checked with the signal analyzer by comparing signal input and output signatures
to and from each device for the “correct’ signature denoted in the service manual signature
map. If a signature is not identical, the troubleshooter need only trace the bit train in
opposite direction to the signal flow and, when a device is noted which generates an erratic
signature despite a correct input, the component may be regarded as faulty. One additional
important consideration, since the actual program ROM board (P/N: 04262-66523) in the
4262A does not include a self-test program for signature analysis (as part of the program
ROM), a troubleshooting board is required when diagnosing with the Signature Analyzer.

When the troubleshooting board is installed in the instrument, a test program is written out
from a special ROM which activates overall the digital control circuit, and, if included, any
optional circuits. For convenience in troubleshooting the 4262A, this signature test board is
supplied as Service Kit (04262-87002).
HOW TO USE THE SIGNATURE ANALYZER TEST BOARD.

Note

Use either procedure 1 or 2 depending upon
instrument serial number.

1. Serial numbers 1710J00340 and below.

a. Remove Al1l, A12, A13 and A14 boards from instrument.
b. Take out A23 Board.
¢. Disconnect A23U16 (ROM) from socket J2 and put aside.

d. Disconnect signature program ROM from socket J3 (labeled TEST ROM) on test
board and install the ROM in place of A23U16.

e. Reinstall A23 Board in its normal position.
Note

When testing ROM’s with A23 board as-
sembly, install the ROM in socket J1 (labeled
2708A) on the test board. Install the test
board in place of A13 board assembly. Ob-
serve signatures at test points DO through D7
on the board and follow troubleshooting pro-
cedures. Test board flat cable need not be
connected anywhere.

Figure 8-12. Signature Analysis Guide (sheet 1 of 3).
8-23
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Figure 8-12

f. Tum instrument off and on (press LINE button) tc reset digital control circuit and to
return test program to its initial address line.

2. Serial numbers 1739J00341 and above.

a. Remove A11, A12, A13 and A14 boards from instrument.

b. Install Signature test board in place of A13 board.

c. Take out the A23 board.

d. Disconnect A23U15 (ROM) from socket J2 and put aside.

e. Connect 24 pin plug of the test board flat cable assembly to socket J2 on A23 board.
f. Reinstall A23 board in its normal position.

g. Tumn insttument off and on (press LINE button) to reset digital control circuit and to
return test program to its initial address line.

Note

When testing ROM’s on A23 board assembly,
install the ROM in socket J2 (labeled 2316A)
on test board. Observe signatures at test
points DO through D7 on the board and
follow troubleshooting procedures. Test
board flat cable may be left connected to A23
board.

SIGNATURE ANALYZER TECHNIQUE.

An active digital hand-held logic tracer coupled with an active pod (with four miniature clip
connection leads) is sufficient for detecting the test signal and for development of the
signature on the Signature Analyzer display. The active probe has access to the desired node
in the circuit being tested and transfers this input data to the analyzer. The four input leads
of the test cable active pod, connect the gate signals — START, STOP, and CLOCK — from
the instrument being tested to the analyzer. The remaining lead is connected to instrument
GND. The START signal is an open “window’’ (measurement gate) signal which causes the
signature analyzer to prepare for receiving data via the active probe. The STOP signal causes
the window to close. The CLOCK is taken from the time base of the instrument and
permits receiving input data and gate signals in synchronization. Polarity of the gate signal
active (enable) edges (positive or negative) can be selected by the front panel controls of the
signature analyzer. Probing points and connection locations of START, STOP and CLOCK
leads are designated on the troubleshooting flow diagrams.

Note

Use an -hp- Model 547A Current Tracer to
trace a ‘‘stuck’ node current.

Figure 8-12. Signature Analysis Guide (sheet 2 of 3).

824
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Figure 8-12

Signature Analysis Diagnostic Flow Diagram Notes.

START 1. Both START and STOP signals are taken
from A23U1 pin 37. CLOCK signal is
taken from A22TP2. Front panel control
settings for Signature Analyzer are:

1 [START __ A23U1(37)
STOP — L_ A23U1(37)
CLOCK __I— A22TP2

START button: released (ML)
STOP button: depressed (m.)
CLOCK button: released (L)

Y

. NO 2. Checks that signature of +5V supply is
+
2 5V55(1:g1§18ture @ 5CAU. If incorrect, go to Flow Diagram
number 3.
YES
Y
. 3. Compares actual signatures with signature
3 Slgnatglig?Set 11 g Igggllajtge set @ on the signature map (see Figure
) B). If not identical, replace A22U3.
4 Troubleshoot 4. Check signatures with respect to nanopro-
Stuck Bus cessor direct control bus line. If incorrect,
check every component on faulty bus line.

Figure A. Diagnostic Flow Diagram Notes.

14 F566 ]

_ln HU78

+ ®
va1 ?

o -8 F78F

o7 |8 C6F8
CLK, % |
9653T.

+5V

Figure B. Signature Map Notes.

Figure 8-12. Signature Analysis Guide (sheet 3 of 3).
8-25
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Paragraphs 8-46 to 8-48

8-46. REPAIR.
WARNING
BEFORE PROCEEDING WITH
REPAIR, BE SURE THAT IN-
STRUMENT IS DISCONNECTED
FROM POWER LINE!
847. REMOVAL OF Q2 or Q3.

a. Fully loosen top cover retaining screw located
at rear of instrument and lift off top cover.

b. Remove left handle mounting screws (2).
Slide left side panel toward the rear of in-
strument and take off.

c. Remove the two transistor retaining screws.

d. Lift out transistor.

e. Install new transistor. To maintain good

thermal diffusion, use fresh silicone paste on
transistor and insulator sheet.

Model 4262A

848. LINE SWITCH (S1) REMOVAL.

a.

Perform steps a and b of paragraph 8-47,
removal of Q2 and Q3.

. Remove the two screws which fasten LINE

switch S1 to plate on side frame.

. Remove the cable clamp screw (located at

center near top of side frame).

.Pull LINE switch toward the rear of instru-

ment and take out switch with extender shaft
from instrument.

. Pull extender shaft out of switch shaft. Un-

solder cable from switch.

Install new switch. Envelop the switch with
heat contractible tubing.

\ -

8-26

Fie 8-13. Protective Diode and ZERO ADJ Control Potentiometer Replacement.
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Model 4262A

8-49. PROTECTIVE DIODE REPLACEMENT
(CR4, CR5, CR6 and CR7).

To replace protective circuit diodes connected to
UNKNOWN terminals (Low side), perform the
following procedure:

a. Remove top trim strip from front frame (use
a screwdriver to lift out the trim).

b. Remove the two left hand screws from among
the four screws located at the top side of the
front frame.

¢. Turn instrument upside down.

d. Remove the two right-hand screws from
among the four screws located at bottom side
of the front frame.

e. Carefully pull unknown terminal binding
posts forward and front panel assembly out.

CAUTION

DO NOT USE EXCESSIVE
FORCE OR WIRE CONNECTIONS
TO UNKNOWN TERMINALS
MAY BREAK.

f. Disconnect flat cable 40 pin connector A2W2
from the plug mated with A21 board
assembly. See Figure 8-14.

Section VIII
Paragraphs 8-49 to 8-51

g. Disconnect flat cable 40 pin connector A2W1
from the plug mated with mother board. See
Figure 8-14.

h. Unsolder wire leads to diode and disconnect
diode from the binding post soldering lugs of
UNKNOWN terminals.

i. Install new diode. Solder wire leads to new
diode.

8-50. ZERO ADJ CONTROL POTENTIOMETER
(R4 and R5) REPLACEMENT.

a. Perform steps a through g of paragraph 8-49
Protective Diode Replacement.

b. Remove retaining screw @ shown in Figure
8-13.

c. Remove the potentiometer retaining nut and
unsolder wiring leads to the potentiometer.

d. Install new potentiometer.

8-561. A2 KEYBOARD AND DISPLAY BOARD
DISASSEMBLY.

a. Perform steps a through g of paragraph 8-49
Protective Diode Replacement.

b. Remove the 8 screws (@through in Fig-
ure 8-14) fastening A2 board to front panel.

Figure 8-14. A2 Keyboard and Display Board Disassembly.

8-27
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Paragraph 8-52

8-52. KEYBOARD SWITCH LED
REPLACEMENT.

a. Perform steps a through g of paragraph 8-49,
Protective Diode Replacement.

b. Remove 8 screws ((D through @ in Figure
8-14) fastening A2 bgard to front panel.

c. Take out A2 board from instrument.

d. Remove pushbutton switch by melting plastic
legs of the switch. Use tool HP P/N 5951-8516.

e. Unsolder defective LED.

f. To assure that the newly installed LED will
not rub against the switch plunger (when
pushbutton is pressed), a soldering guide is
required. Fabricate a soldering guide from a
piece of 3.18mm (0.125 inch) intemal
diameter, thin walled plastic tubing 4.76mm
(3/16 inch) in length. If tubing is not available,
use a 4.76mm strip of paper rolled to make
up an approximate I. D. of 3.18mm.

g. Insert tubing (or rolled paper) into bottom of
plunger of new switch (see Figure 8-15).

h. Insert the new LED into bottom of switch
plunger containing tubing.

i. Rotate LED (in bottom of switch plunger) so
that the shortest lead passes through the P. C.
board mounting hole (identified with dot
marking). See Figure 8-16.

Model 4262A

j. Install switch and LED combination onto A2
board assembly.

k. Grasp LED leads (back side of A2 board) and
pull LED flush against front side of A2 board.

1. Solder LED to A2 board assembly.
CAUTION

WHILE SOLDERING LED, PRESS
SWITCH AGAINST FRONT SUR-
FACE OF A2 BOARD ASSEMBLY.
BE CAREFUL NOT TO MELT
PLASTIC LEGS OF SWITCH OR
TO CONTAMINATE IT WITH
SOLDERING FLUX.

m. Take off switch and remove tubing (or rolled
paper) from switch plunger. Clean any re-
residual flux from A2 board assembly.

n. Mount switch over LED and operate switch
several times to assure that switch plunger
does not rub against LED, and that the light-
pipe in key-cap does not contact LED before
switch plunger bottoms.

Note
If the results of step n are not
satisfactory, repeat the LED instal-
lation procedure.

o. Install switch (over new LED) onto A2 board
assembly.

Figure 8-15. Inserting Tubing Into Switch Plunger.

8-28

Figure 8-16. LED Installation in Switch.
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Model 4262A

8-53. PRODUCT SAFETY CHECKS.

8-54.

WARNING

WHENEVER IT APPEARS LIKELY
THAT SAFETY PROTECTIVE PRO-
VISIONS HAVE BEEN IMPAIRED,
THE APPARATUS SHALL BE MADE
INOPERATIVE AND BE SECURED
AGAINST ANY UNINTENDED OPER-
ATION, THE PROTECTION IS
LIKELY TO BE COMPROMISED IF,
FOR EXAMPLE:;

-- THE APPARATUS SHOWS. VISI-
BLE DAMAGE.

-- THE INSTRUMENT FAILS TO
PERFORM THE INTENDED MEAS-
UREMENT.

-- THE UNIT HAS UNDERGONE PRO-
LONGED STORAGE UNDER UN-
FAVORABLE CONDITIONS.

-- THEINSTRUMENT HAS SUFFERED
SEVERE TRANSPORT STRESS.

The following five checks are recommended

to verify the product safety of the 4262A LCR Meter
(these checks may also be done to check for product
safety after troubleshooting and repair). When such
checks are needed, perform the following:

1,

Visually inspect interior of instrument for any
signs of abnormal, internally generated heat,
such as discolored printed circuit boards or
components, damaged insulation, or evidence
of arcing. Determine and remedy cause of any
such condition.

Using a suitable ohmmeter, check resistance
from instrument enclosure to ground pin on
power cord plug, The reading must be less
than 0.5 ohm. Flex the power cord while
making thismeasurement to determine whether
intermittent discontinuities exist.

Check GUARD terminal on front panel using
procedure (2).

Disconnect instrument from power source.
Turn power switch to on, Check resistance
from instrument enciosure to line and neutral
(tied together). The minimum acceptable re-
sistance is two megohms. Replace any com-
ponent which fails or causes a failure.

Check line fuse to verify that a correctly
rated fuse is installed.

Section VIII
Paragraphs 8-53 and 8-54

8-29
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Section VIII Model 4262A

TROUBLESHOOTING FLOW DIAGRAMS

Figure 8-17. Analog and Digital Section Isolation Procedure. . ................... 8-31
Figure 8-18. Analog Section Troubleshooting Procedure to Assembly Level. ........ 8-33
Figure 8-19. Digital Section Troubleshooting Procedures .. ..................... 8-35
Flow Diagram A. Primary Diagnostic Flow Diagram........................ 8-35
Flow Diagram B. Program ROM Diagnostic Flow Diagram .. ................. 8-35

Flow Diagram C. A23 Board Diagnostic Flow Diagram
(Nanoprocessor and Device Select Decoder) . ... ............ 8-37

Flow Diagram D. A23 Board Diagnostic Flow Diagram
(Analog Section Control Signals) ........................ 8-38
Flow Diagram E. A22 Board Diagnostic Flow Diagram (Clock and RAM) . ...... 8-39
Flow Diagram F. A22 Board Diagnostic Flow Diagram (Display Control) . ...... 840
Flow Diagram G. A21 Board Diagnostic Flow Diagram ..................... 841
Flow Diagram H. A21 Board Diagnostic Flow Diagram ..................... 8-42
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. Figure 8-17
Analog and Digital Sections Isolation Procedure

SEE INSIDE 8-31
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Figure 8-19
Digital Section Troubleshooting Procedures.
1 Flow Diagram A

Flow Diagram B

SEE INSIDE 8-35
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Section VIII

Figure 8-19
Table A. Keyboard Switch Test Signature.
Key* U22(3)D0 | U22(6) D1 | U22(10) D2 [U22(13)D3 | U11(3)D4 {U11(6)D5 U11(10)D6 | U11(13)D7
LOCAL uou7 35U8 H64U 4548 5754 209F H4H9 2FHT
SELF TEST uou7 35U8 H64U 4548 9974 PPCF H4H9 2FH17
CMD AUTO uou7 35U8 H64U 4548 9974 209F 1AU9 2FH7
CMD PRL uou7 UCHS H64U 4548 5754 209F H4H9 2FH7
CMD SER uou7 UCHS H64U 4548 9974 PPCF H4H9 2FH17
FUNC L uou7 UCHS H64U 4548 9974 209F 1AU9 2FHT
FUNC C uou7 35U8 186U 4548 9754 209F H4H9 2FHT
FUNC R uou7 35U8 186U 4548 9974 PPCF H4H9 2FH7
FUNC ALCR uou? 35U8 186U 4548 9974 209F 1AU9 2FHT7
LCR RNG AUTO uou7 UCHS 186U 4548 5754 209F H4H9 2FH7
LCR RNG MANUAL uou7 UCHS 186U 4548 9974 PPCF H4H9 2FH7
'LCR RNG DOWN uou7 UCHS 186U 4548 9974 209F 1AU9 2FHT7
LCR RNG UP uou7 35U8 H64U 8C68 5754 209F H4H9 2FHT7
LOSS D uou7 35U8 H64U 8C68 9974 PPCF H4H9 2FH7
LOSS Q uou7 35U8 H64U 8C68 9974 209F 1AU9 2FH17
DQ RNG AUTO uou7 UCHS H64U 8C68 5754 209F H4H9 2FHT
DQ RNG MANUAL uout UCHS H64U 8C68 9974 PPCF H4H9 2FH7
DQ RNG STEP uout UCHS8 H64U 8C68 9974 209F 1AU9 2FH7
TEST SIG LOW LEVEL uouT 35U8 186U 8C68 5754 209F H4H9 2FH7
TEST SIG 120Hz uou7 35U8 186U 8C68 9974 PPCF H4H9 2FH17
TEST SIG 1kHz uou7 35U8 186U 8C68 9974 209F 1AU9 2FHT7
TEST SIG 10kHz uou7 UCHS 186U 8C68 5754 209F H4H9 2FH7
TRIG INT uou7 UCHS 186U 8C68 9974 PPCF H4H9 2FH7
TRIG EXT uou? UCHS 186U 8C68 9974 209F 1AU9 2FH17
TRIG HOLD/MANUAL uou7 35U8 H64U 4548 9974 209F H4H9 P2U7

Signature Analyzer Settings:

START A23PA8 _/—
STOP A23PA8 —\__
CLOCK A22TP2 _/—

Window Test (+5V): T2A7

8-42

* Depressing the keys listed will result in the
signatures defined in Table A.
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Section VIII Model 4262A
Figures 8-23 and 8-24

S1

J1 J2 43 J4 J5 R5 R4

Figure 8-23. Front Panel Component Locations.

A34d1 A3S1 T1 Q1(HIDDEN)

49 J10 Line Module

Figure 8-24. Rear Panel Component Locations.
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A9 Board Troubleshooting Tree
Under Fold

2 Keyboard & Display
. A SERVICE SHEET 2

SEE INSIDE 8-45
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A1l Board Troubleshooting Tree
Under Fold

A 9 Power Supply
SERVICE SHEET 9

SEE INSIDE 847
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Under Fald

‘ ALl Board Troubleshooting Tree

rol B
Al
Eoaa 1,4V,
W

Power Suppl;
A9 e
SEE mBipe
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Table A. Range Resistor (Rr) and Source Resistor (Ro) Selections.

A11 BOARD CIRCUIT DESCRIPTION.

The Wien bridge oscillator frequency is derived from the
equation: 1/(27y/RaRbC8C9). Associated resistances Ra and
Rb are selected from resistors R25 through R30 by active
switches Q9 through Q12 to set desired test signal frequency
(both Ra and Rb have the same value). The relationships of
the switches to the oscillation frequency are shown in the
table with the circuit diagram. Automatic level control
circuit Q4 and Q14 operates to maintain a constant oscillator
output level against changes in oscillator circuit parameters
and supply voltage as follows: if the oscillator output level
rises above 6.8Vp-p, Q14 is turned on for a longer period, the
voltage across C12 increases, and Q3 is moved nearer to an
OFF condition. Therefore, the feedback to U3B increases,
and the gain of U3B is decreased to lower its output level to
the proper amplitude. This provides stable amplitude charac-
teristics to the oscillator. The table below shows the rela-
tionship of selected source and range resistors to 4262A
FUNCTION, CIRCUIT MODE, and RANGE settings. At any
setting, both the range resistor Rr and source resistor Ro have
the same value. Note that the 100Q and 109 source resis-
tances include the total series resistance of the range resistors
and the output resistance of transformers T1 and T2.

Hange 1 2 3 4 5 6 7 8
Function
120Hz | 1000¢H |10.00mH|100.0mH | 1000mH | 10.00H | 100.0H | 1000H
soale | _1kHz [ 100,04 1000,H |10.00mH [100.0mH | 1000mH| 10.00H | 700.0H
L 10kHz | 10.001H | 100.04H | 10004H |10.00mH [100.0mH| 1000mH | 10.00H
Re RolSER | 100 | 1002 | 1ke | 10ke | 100k
’ PARA 10Q | 1002 | 1kQ | 10k@
120Hz | 1000pF | 10.00nF | 100.0nF | 1000nF | 10.004F| 100.04F | 10004F [10.00mF
Pull | 1iHz | 100.0pF | 1000pF | 10.00nF | 100.0nF | 1000nF | 10.004F | 100.04F | 1000uF
C 10kHz | 10.00pF | 100.0pF | 1000pF | 10.00nF [100.0nF| 1000nF |10.001F | 100.04F
Re, Ro| PARA| 100ka | 10ke | 1ke | 1002 | 100
SER 100ke | 10k@ | 1ke | 1000 | 10@
Full- | 120/ -
scale | . 1kHz/[1000m@ | 10.000 | 100.02 | 10002 |10.00k2 | 100.0k2 | 1000k | 10.00Me
R 10kHz
Re, Ro |_SER | 100 [ 1002 | 1k@ | 10ke | 100kg
PARA 102 | 1002 | 1ke | 10ke | 100ke
8-48
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A12 Board Troubleshooting Tree
Under Fold

B2

A1 1 OSC & Source Resistor
SERVICE SHEET 11

SEE INSIDE 8-49
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A12 BOARD CIRCUIT DESCRIPTION.

Table A below shows the relationship of selected range
resistors to 4262A FUNCTION, CIRCUIT MODE and
RANGE settings. Range selector switches (active switches)
Q3 through Q10 and associated switches Q1, Q2, Q11 and
K1 (relay) are controlled to select the range resistance which
will provide an appropriate full scale range (see table with
circuit schematic). Two switches concurrently act to enable
detection of an exact voltage drop across the range resistor
regardless of the resistance of the range selection switch
through which the range resistor current flows. For example,
both Q3 and Q4 turn on to sense the voltage drop and to
simultaneously route the DUT current flow through range
resistor R4 (1022). R4 and Q4 compose a feedback loop in
the Range Resistor amplifier on the selected range. The exact
voltage drop across R4 is routed through Switch Q3 (K1:
ON, Q11: OFF). The selectable 102, 10022, 1kQ and 10k
range resistances are always placed in parallel with the
permanent 100k range resistance (R9 plus R10). The
100k range resistance alone is selected by causing Q11 to
turn on, K1 to deenergize, and its contacts to open. The open
contacts of K1 also interrupt the error current flowing
through the stray capacitance in the range resistor circuit.
This eliminates any error current effect on the circuit being
used (R9, R10 and C3) on this range. In addition, to further
reduce the error current, Q1 and Q2 conduct the current
flowing through the stray capacitance of the relay contacts to
ground.

Table A. Range Resistor (Rr) and Source Resistor (Ro) Selections.

Range
1 2 3 4 5 6 7 8
Function
pug. |120Hz | 10004H | 10.00mH|100.0mH | 1000mH | 10.00H | 100.0H | 1000H
scale | _1kHz |100.04H| 10004H [10.00mH [100.0mH | 1000mH| 10.00H | 100.0H
L 10kHz | 10.00xH | 100.0¢H | 10004H |10.00mH |[100.0mH| 1000mH | 10.00H
Re, Ro | -SER_| 102 | 1000 1kQ 10kQ | 100kS
PARA 100 | 1000 | 1ke | 10ke
120Hz | 1000pF [ 10.00nF | 100.0nF | 1000nF | 10.00uF{ 100.04F | 1000xF |10.00mF
SF;“a}lé 1kHz | 100.0pF | 1000pF | 10.00nF | 100.0nF | 1000nF | 10.00uF | 100.00F | 1000xF
c 10kHz | 10.00pF | 100.0pF | 1000pF | 10.00nF | 100.0nF| 1000nF | 10.00F | 100.04F
Re, Ro | PARA| 100ka | 10k@ 1kQ 100Q | 100
SER 100ke | 10kq | 1ke | 1000 | 10g
Ful- | 120/
scale |  1KHz/[1000me | 10.002 | 100.00 | 10000 [10.00k2| 100.0ke | 1000k | 10.00MQ
R 10kHz
R, Ro |_SER_| 102 [ 1000 1kQ 10k | 100kQ
PARA 100 | 1009 1kQ 10kQ | 100ko
8-50
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A13 BOARD CIRCUIT DESCRIPTION.

The input circuitry of the A13 board is composed
of impedance converters and differential amplifiers
which sense the exact voltage drops across the
DUT (E1) and across range resistor (E2). The
choice of the €ref and Em signals by Q1 through
Q6 depends upon the FUNCTION and CIRCUIT
MODE settings. Switches Q1 and Q4 select the
phase detector phase references (€ref) from either
€x or €y (representing E1 and EZ2, respectively)
differential amplifier outputs as directed by the
CMS (Circuit Mode Selection) signal. Switches Q2,
Q3, Q5 and Q6 sequentially select the €m signal
(as components of the measured quantity) from
among the €x, €x/10, €y and €y/10 signals. The
method of the selection, relative to the measure-
ment mode, is graphically illustrated in Figure 8-8
Timing Diagram. When the TEST SIGNAL
function is set to LOW LEVEL, both Q16 and Q17
turn on. To maintain the amplitudes of €ref and
€m signals the same as in taking a measurement
with a standard test signal level, the amplification
factors of amplifiers USA and U6B are now
increased by 20 times. If the amplitude of U6B
output (€m) exceeds +5.2V peak, the window
comparator U8 outputs a SAT (saturation) pulse
which signals that an improper FUNCTION or
RANGE setting is being attempted for measuring
the unknown device. Switches Q18 and Q19
operate during the integrator null offset sequence
(refer to Page 8-56 for the null offset control
details). An APAO (Auto Phase Adjustment

Output) signal, added to the €ref signal at the
input stage’ of the Phase Shifter U5B causes a
change in the phase of the €ref signal. This phase
change on the APAO voltage is determined by a
comparison of the phase shifter output to the zero
level. Circuit operating theory of the Phase Shifter
is given in the following paragraph.

AUTO PHASE ADJUSTMENT (Phase Control).

This paragraph should be read along with the
general description of the auto phase adjustment
(on service sheet 14). A DC input (APAO) to the
Phase Shifter is added to the ac input signal (€ref)
for the purpose of shifting the ac waveform up-
wards or downwards depending on the dc input
level (as illustrated in Figure A). Additionally, the
phase shifter reverses polarity of the signal. The
phase shifter output is wave-shaped to a square
wave which changes its polarity every time that
the phase shifter output waveform crosses the zero
level. The waveforms drawn in solid lines in Figure
A are those that exist when OV dc input (APAO) is
applied. Waveforms in dotted lines are those that

are present when a plus dc input (APAOQO) is applied.

When an ac signal with a certain dc (APAO) level is
inputted, the duty factor of the €ref signal is
shifted (narrowed or widened) as the phase shifter
output is wave-shaped with respect to a fixed (0V)
reference. Therefore, the phase of the PLL output
used for phase detection will vary since the PLL
circuit detects only the trailing edge of an €ref
signal. .

© AC Input D::QCS‘IE‘OR
ﬁUDY R Wave GENERATOR i
s
Y@ [PHAPER feref| o) L)
DC Input
{ APAQ)

€m

4 PHASE "

]
GENERATOR _ﬁ__l—_—L_J—l_
OUTPUT !

(ONE OF --TT~e fm— e
FOUR) Lo

Figure A. Phase Control.
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A14 BOARD CIRCUIT DESCRIPTION.

AUTO PHASE ADJUSTMENT.

By using a feedback control technique in the Auto
Phase Adjustment period, the phase of the Phase
Locked Loop circuit is automatically adjusted to
minimize detection phase error. This paragraph des-
cribes how the phase error is eliminated during APA
(Auto Phase Adjustment) cycle periods 1 and 2. The
basics of the auto phase adjustment circuit are dia-
grammed in Figure A. In the APA 2 period, the same
signal is applied to both the phase detector and the
phase shifter. The four phase generator outputs a 90
degree phase shifted pulse. Assuming that the detection
Phase is accurate, the average level of the phase detector
output should necessarily be zero. If any phase error
exists between the €m and €ref signal channels, the
phase detector outputs an E1 signal which is the integra-
tor output for such error signal. Because SW3 is open,
the period averaging circuit functions as an ordinary
integrator. APA amplifier (A14U5A and U6) which
follow develop an APAO signal (dc) proportional to E1
and supply it to the phase shifter. In response to the
APAO voltage, the phase shifter output tends to lower
the E1 level. The phase error of detection phase is thus
minimized (refer to phase shifter circuit description on
service sheet 13). The APA2 cycle is performed by
LOOP 2 (SW1: OFF, SW2: ON, SW3: OFF) as denoted
in the diagram. After the APA2 period, SW3 is closed
and SW2 is tumed off to memorize the dc voltage stored
in capacitor C. The memory capacitor C maintains the
dc voltage to continuously provide an effective APAO
signal during the measurement cycle. In the APA1l
(Auto Phase Adjustment cycle 1) period which is done
prior to APA2, SW1 is closed and the current flow
through the LOOP 1 charges the capacitors in the period
averaging circuit. APA1 control is provided to accelerate
development of an appropriate APAO signal during the
APA2 period and helps to reduce the time of the auto
phase adjustment cycle.

[ sw2

3 APA 1 Auto Phase Adjustment Cyclet
e ST M——
MA} APA 2 0 APA2 . Auto Phase Adjustment Cycle2

El ———J I
Figure A. Auto Phase Adjustment.
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A14 BOARD CIRCUIT DESCRIPTION.

PERIOD AVERAGING CIRCUIT.

A period averaging technique was adopted to get
pure dc voltage at high speed from a rectified ac
signal having a large ripple component. Generally, a
filtering circuit has a long transient response time
in converting a low frequency burst input signal to
a pure dc voltage. The period averaging technique
enables a dc output voltage to be produced which
is almost equal, (in a precise fashion) to the final
value in only several periods of the input ac signal.
The 4262A employs the period averaging circuit
for smoothing the phase detector output to a dc
and for combining specified measurement accura-
cies and provides an improved measurement speed
at the 120Hz test frequency. Figure B shows the
full-wave rectified current input signal of this
circuit. During the first T (time) period, the input
current charges the integrator capacitor C1 (A14C8
in the actual circuit. In a 120Hz measurement, Q18
conducts to add C7 in parallel with C8). At the end
of this period, the integrator output E1l is pro-
portional to the dc current of the input signal
(since T is equal to one period of the input ac
signal). After the first T period, voltage El is
memorized as a charge on C2 (A14C6) when
switch SW (A14Q5) is momentarily closed, and EQ
(period averaging circuit output) becomes a step
function. As the feedback current (IF) from EO to
the integrator input is designed to be almost equal
to Ic (input current to the period averaging
circuit) in magnitude, the difference between IDC
and IF is integrated during the next (T) integrating
period so that output voltage EO becomes exactly
proportional to Inc. After four or five periods, EO
will be a pure dc signal having no ac component
and be precisely proportional to (Inc) the input

current. "
-— R2

Ci b
Rl
O——Ar—d W o Eo
—_—
toc €

l cz
INTEGRATOR

|
, ac Sivnw

Recliﬁod’/\/\/\/\/\
Input
Signal

Figure B. Period Averaging Circuit.
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Section VIII

A14 BOARD CIRCUIT DESCRIPTION.

PHASE LOCKED LOOP (PLL) CIRCUIT
AND 4 PHASE GENERATOR.

Figure C shows the block diagram of the phase
locked loop circuit used to establish an accurate
detection phase in the phase detector. The PLL
technique was incorporated to develop an input to
the Four Phase Generator which satisfies the
requirements of phase and frequency accuracies for
establishing the exact relationships between the
four phase generator output and the measurement
signal. When the PLL control is off, the VCO
oscillates at a frequency close to 40 times the fre-
quency of the input signal (€ref) to the Phase
Shifter. In the 120Hz measurement setting, the
frequency of VCO output becomes 4.8kHz. A 1/10
down counter U15 and the Four Phase Generator
Ul2 (a 1/4 down counter) count down the VCO
output frequency to 120Hz. This becomes the fre-
quency of the feedback signal ef to the local phase
detector (LPD) U9. The output voltage of the LPD
(converted to a dc by Low Pass Filter Q7 and Q8)
directs the oscillation of VCO so that the differ-
ence in both frequency and phase between the two
input signals (@ref and €f) to the LPD tends to
become minimum. Eventually, both the phase and
frequency of the four phase generator output (one
of four) is precisely the same as that of the €ref
signal (120Hz). In a 1kHz measurement frequency
setting, switch Q9 is turned off to change the oscil-
lation frequency of the VCO to 40kHz. In a
manner similar to that for the 120Hz measurement,
the four phase generator output is fixed to the
exact frequency of €ref signal (1kHz). When
measurement frequency is switched to 10kHz, the
40kHz VCO output passes through the gate cir-
cuitry (U14) and bypasses the 1/10 down counter.
Thus, the frequency of the feedback signal ef

Model 4262A

becomes 10kHz. The frequency of the four phase
generator input is always four times the €ref signal
frequency. The 4f pulse train is converted to four
square wave signals, each having an exact phase
difference of 0°, 90°, 180° and 270° with respect to
the negative edge of the eref signal. The U13 Gate
circuitry periodically creates a short pulse which
drives sampling switch (Q5) of the period averaging

circuit in synchronism with the measurement signal.

In a 10kHz measurement, the four phase generator
output 'is fed to the 1/10 down counter whose
output is inputted to gate circuitry U13. The U13
output is a Imsec (1kHz) pulse train which drives
the sampling switch Q5 at a rate of once in 20
periods of the period averaging circuit input (phase
detector output) signal. The periodic rate is
sufficient for period averaging of the high fre-
quency input signal.

INTEGRATOR NULL OFFSET CONTROL.

During the offset null sequence period, the Ampli-
fier output offset voltages present in the phase
detector and the integrator stages are reduced to
zero at the integrator output. While the offset null
is being performed, switches A13Q18 and Q19
interrupt €m signal transfer to the Phase Detector.
Simultaneously, A14Q1 and Q2 turm on. Q2
provides the integrator with a lower input resis-
tance and advances charging to achieve a shorter
null offset control period. The Integrator produces
a dc output which represents the accumulated
charge of the offset voltages. The integrator output
is stored in capacitor C1 to maintain its voltage
during the measurement cycle. Any incoming
voltage to the integrator is referenced to the
voltage across the charged capacitor. Thus, any
offset voltages present are eliminated and are not a
factor in the integrator output.

Phase
Detector
uio ula ul2
PN L+ PHASE 3x/2
eret L::'F:“ — vco H at | 4 PHAsE  PHASE X
ue | T i | |GENERATOR - :Hzgg 7;/2
- H
et I r
| I uis
Q o4 1710 DOWN {-
l counter [ 1
L J
- - us JL 708
ui3 | |
| _{o-l_‘ so:oer s To period
L - averaging
— circuit Q5
In a 10kHz measurement,
active switches U13 and
U14 change their states.

Figure C. Phase Locked Loop Circuit Block Diagram.

8-56 2

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

-~



898

‘urISelq 2RBWRYRg PAYIduIS [0fuo) prBoqAey 'y sanSlg

| Y
o
na
T —t—3 . .__ vl:z
inaino  wsaease sis
ey
. - —t 4
—T R ,
M b pocere
—_—e e “HMM wnzv
M g3 P 2n 13y
o T = e T30 azzwed
e .|l.>l° £ NS ADH
e R =
Lo of Lo od Lo od Lo od °©
- —_ - —_ wﬂn

*orexgoad
10ss9o03douru ay) Jo Bunnoa ssedoid jdnusur ag
{IM pa0dde wl paBeusw s jdnusyut syy, “fonuo)
prBogAay oy} woxy paersusd sem jdnusul
a1 JeY) I0s3300idOUBU Y} SULIOFUT YoM [eudis
(0 559IPPY 109097) OV A ® sjndyno 1epoouy Luolg
dnusng] o ‘pudE 0 LNI 291 03 Jsuodsar uy
*ssapoadouru oty Jo uondnuul ysenbal 0 reusdis
@ INI ue syjndyno ($1NTZV) dog dig ‘ol snq myep
80y SpIEAO0} 13A1809Y/10AU( sng BBQ oY) Yinoxn
paugjguer) are spudls WO AW PU? MOH oR
al03eq 3Me ‘spEUdls WIO PUB MOYU Yl Julazmssqo
Aq pagnuapl aq ueo 49y [Iee ‘TNAY, ‘[243] MO[
03 8008 £ moyInqyend [enpuIpul o 0} remnoad
our] uUWN[OY 9y pus paudnareun  AUEjuowoOwW
1 19pod’p oYy o) ndur @umod aqy ‘passead
91 uonqysnd B UIYy "(Pe[qEUS) pIEs sABmfEe ABur

i
c

3 Jo e 8 yipla ssnd swes sy Buley sosmd
Sutod aanedou (sanquysip) sndno 1Pposeg YL
(g) °ag o1 Jndino I9poadp wo md20 07 ndino
ue asmed [[a TOT Jo Indur Areulg 8 ‘ajdurexe 04
"I8pode( 9y wolyy g yEnory T jo sndino Amuiq
943108 0} JUILGINS aJe s[euds sa1y; dsey], (¥ pus
2 ‘T SMOY Areulq) sppudis MOY 31q § S1e spdino
INUNnOd ueds Y, ‘(prigV) IIP0odIT oY SAAUP
“X20[2 ZHNES' 1 G 2 ST 95eq BN} dsOYM (ZN1TZV)
I3UMO) UEdS oy :smO[[0j SE paumdxs aq
Avwa o1 u0d preoqAey ey Jo uoprIado ayy ‘yoLms
pIeoq4oy yJse 0} anbiun 8pod SsaIppe PreoqAay
8 Surjeald> Ut ymon> 8 Jo uoyedgIduNs oYy O}
synqLyuod desund Buweys 2wy B UO paseq JNOIO
«TBIS PIBOQAQY,, Y “W)sAs [oXUOD preoqAsy Iyl
Jo uopuiado Buueys sum & AQ pajEUIPIOOD SI UOH

-WD98 aTe S[OIJUDD PIEOQASY A ([e ‘uonqy:

oy s5dap 0} 5B 91 SwW 9y} 03 parsdwico 9y
Apwanxa s paads , uwos,, preoqiey oy Imeoeq
‘I9Un0) wedg oyl sdojs  A[Enoauvjumjistn  pus
oio] ndyno it seyogLas (1 IZV) 98D ‘(uonouny
01 9[q8) PRIGEUD 5191 ATYM P d a1 quend @
31 (P3[qeUd) pifea 2WID2q 0} AUY] MOJ 3 U A3y
woynqusnd 1Inoy 0 Iy i MBY RUSH Mol
V 'V amByg ul pojalymy S8 [9A9] #0] 9W038q ‘wng
UT ‘S3UN] MOI PuwByd § IYL 'sreudm MOY Arsulg
o3 im Suipuodselod puR SOUT| QAUp , MOI,,
Puueyd g 3y wo (spudis MOY) seuds Jndu

V39%¥ PPON

-ouny pajel )1 pus p d uoynqusnd oy Jo
TOREIRULp] "] ,uum|od,, pue , Moi,, oyjoeds
© 03 PIJEA 6] GAYM SIAPPW,, £t Aq poysmiury
-51p §1 4o3IMs [ENpIAlpul UB ‘AGMADy YoN)as pIEoq
-As% 3 Uy “seul] , UWN[0d,, p 8} JO SUO pue sAUY
MOL, 8 3} JO U0 UIamM}aq TOTIOOUUOD § 5338aId
Ay uopmquend 8 Suissalg ‘[OXjUC) pIBOGAaY oW
Jo onewayde psUIduns sy sMOUs mOfeq v amdig

"IOULNOOD @UVOdREA
"NOLLJIHOS3Q LINJYID GHVOR L2V

IHOA uogoes

quw AQISHI 339
Y1 LJIHS ADIA YIS
z0382897u] 3 103995(] 3TBYY v r < .

'V 21981, wy pauyyep saamjeudys
Y] uy JMESS T{Ia pIsI| 840y oYy Jussaadaq 4

LVZL :(AS*) 1991 mopwim

-/ %dLzTV ID0TO
T\ Bvdezv dOILS
—/~ 8VdegvV 1Luvis

:s8urneg xoz4reuy Snjeusiy

Lned GHPH 4602 $L66 apce Jo 1)z ansg Lnon TVANVI/TTOH 1L
LHAZ envr 2602 pLE6 8808 8t 8HON Laoa 1X3 DIUL
LHAT 6HVH | J0dd bL56 8908 nost gHON | snon LNI DIML
LHAY 6HYR 4602 $SLS 8908 nast gHon | snon ZHYOT OIS J8ZL
LHAT envry 4607 ¥L66 8908 negr gase | Laon ZHNT OIS IS3L
LHAT 6HFH | J0dd vL66 8908 nest sage | uoon 2HOZ1 DI ISHL
LRz GHYH d60z | wELS 8908 nest 8nse | 4000 | THAST MOT OIS Igal
LHAZ 8avr d607 | bL66 8908 1% gHON Laon dEIS DNM &
LHAZ 6HSH | Joda $L66 8908 ns9H 8HON 1000 TVANVIN ONY &
LHAT GHVH 607 Y5LS 8908 ¥R gHON | Loon OLAY ONY &
JA: £ ¢4 envr 4603 .66 8908 n¥eH 8nse Lnen [3::Tep !
LHIZ 6AYH | J0dd. | bLes 8909 n¥sH 8neg L0001 a sso1
LHAR 6HVH 607 PELG 2908 nyoH 2Mge Lnon dn 5Ny 901
LHAZ envr 4602 vL66 154 nest 8HON Lnon NMOJ SNH 9971
LHAZ 6HPH | 40dd.| ®LE6 8vse nest 8HON Laon TYNNY ONE 59T
LHAT 6HVH Jd6o0z PELS 8pSh nesr 8Hon Lnon OLOY SNY 991
LHAZ 60V 4602 vL66 8¥CH nest sngs | soon 40TY ONNd
LHAE gHPH | d0dd pLE6 spoy nget 8nee Laon d ONnd
LHAZ 6HYH 608 peLS 8KC¥ 0987 LS unon 2 ONnA
LHAZ envT 46077 | vL66 885H nveH aHON Lnon T ONd
LtHAg 6HpH | J0dd:.| ®Le6 8pey np9R 8HON Lnon 438 QRO
LHAZ SHEH 60z yeLg avsy neeH | gHON | Lnon T8 QO
LHAZ envr 460z HL68 8vep nveH 8nsg | Lnon oLV QWD
LHdE eHyH | doad:| sues spsp nveH 81sg 1000 ISAL ITa8
LHAZ GHSH q80z: |  BOLS 855y 9| snge | snon V20T
Laenrinfaalnn| saitnf xal@ | salenzzn} zatonzzn | raeizzn |oats)ezn 43y ]

‘aamiBuBlg IS8 Yoiag pIeogsIy "V alqel

Guaranteed | (888) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ...



wenq IReRS v preog 17 10130190 %UUg PTY “gh-g bl
: o - - - - ] T
\I“ / \!E‘gtz~ﬂ A_ — —
o — e - lE.a., T W — ms
! | =) ! _ _ ‘
Ty 0 T Tz 3 v :
i
I
!
:

t
vy — us

B

L

shoid £

{

Se  ewd

5
i
g i

R

bk 22—y

o

llA 28— amunor
WL ;

TaL> QORI 12V

{__._________.__

b wes
T
By
i
B0153130
I
1
azim -
m.: o B
i i) el
57 G W
- sain vain
L o e, R
5
»2o
3y
no U3INNGO NMOQ /4
bt N—HOLVUINED 35vHd b
ol L W v
o CTHOLITTIS TSR ¢ st
- Bom p3na g Rl
LI ="

A+

1% dOO1 4o

t-—————— e ——

I

Y $S320Hd 019

OB © HOSSIONJ

(332

256 PUR T}-g somBly
11TA UOQNI3E

¥1599 ~Z92p0  HOISHOIINI @ YOLTGLIT FSWH DIV

] 3 Wyoma( sweyg pIV TH8 amdy

V preod

VZoZ¥ PPOW

Guaranteed | (888) 88-SOURCE | www.artisantg.com

Quality Instrumentation ...

Artisan Technblogy Group_f




B A21 Keyboard Control
Y o SERVICE SHEET 21

SEE INSIDE ’ 8-59

Artisan Tlechnology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



638

‘WRBN FMICHPY QQUATY P0G 0RU0D RROGANH [TV “PH-g emitg

e

o a —Por

U= 9

s —p e

o —3ot

1
s —3er

o nm—3

~—,

o — ¢

5 .:ll&lrﬁl.;_ll Lam

[
\ o ) 2t

Y e

> . — e

T—CunE— imr

- —————
Ve H— PN £OE

| | -
P
I

i {

E

N

AT 4—Dyp-2e

‘ men —3 _

o — g
o —3 ¢

. —

|
6 —ei

o —3e

e —

oo —)

o —3 2,

1 T 038 ami
JITI—I‘LIAJIT ®IW iNE
! IR !
vL|I:_T oa

Dom —) g

“ L suse
1 da i [B——
x
L=
] Noe— 1
el ~ v uewis
) gy

A "
16— tun
amz

12— 1 w1

ﬁ._ 9 A W L S IO I 1

0 E— pAD
f
vie— 1y

¥¥-8 PU® £3-g samBry
IIA uonadg

[

28 ¢— v som

it L—--

OO
OO D®® :wwon

€396 AQ+ 3591 Mopmm
— 241Zzv HO0TD
_remd 1082V JOLS
—/—veud 18TV LUVLS

:sBurnes yezijeuy samjeudis

yen
@ @ @ :sspon

LVTL AS+IRL a0puLg
— 2dl3zV 10010
- 8VaETV dOLS
Y a BVdeIV  LYVILS

:83upee xazdeny sanyeuss

® :sovon

BNIL0 AS+31%], mopuim
—/~YIud Z01ZV  HDOTID
—/_ Ludznigy dOLS
—/~ LmdZNTZV  LHVLS

:sduines 1ozdleuy aaneudis

V pImog [onoo) preoqis) T8V st~8 emByy

Guaranteed | (888) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ...



8-60

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

)



A Display Control & RAM
2 2 SERVICE SHEET 22

SEE INSIDE 8-61

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



196

Sedsy : Sa0Rw00] suaundwon ATy prEog WVE ¥ [PRU0) ARAAA EEY 9v8 emdul
‘B RUEIYdg AR WHTY pIEog WVH ¥ [ORU00 ANRQ 32V 9§ amBly @ @ :sopon
.- GHBN A+ IRL mOPULM
-- - - - - - - o - - Ir #4122V MOOTO
i ! | ppun N s N R
’ T - e ST R T I\I -gewd TNSZV  LUVLS
Ie— o ! A _ _ | - v
1 T [ ( Wll R —-- 198Uy IezA[BUV oanjeudig
fw— | 4 v . Y._.It.ruﬂﬁ..l wy
H | { | L| \»n o _ _ | [ ii:w.wm»w.ﬁ. I SN A
" —
b 1 b o S " i) SI1 910 ‘T L0 ‘9N :sepoN e
! L NG e e e
A 1] —— -
" e — D LI _ _ | —--7 B6S9 AG+ IL mopuim
v —3n +— b B s ! :.IA:._|_EH. ~ 241Z8V  MO0TO
| { WII " . | ! e $dlzzv  dOLS
im I.r_. “ h_ [ o L - o i ne— e Pd1ZZV  LYUVLS
! L‘I 300230 A il T | B3
mr —ee f—<or 1 @ —vos — ot - ——— :@ 1ezi[EUY @.m:
NN E— 2 O e[ {1  ———
. "
) . ] a0 ¢
! “ ! “uaaiuo 300Ny —/ M : & 1 .M 4= 2.0 - I NID -
| , . Pl Y ol . T e N 7 vsin
C %
X n— “ M L 1 & ot wbm [T 7 T T [ " vab—3arn @ @ :sawon
i 7 fast ¢ '
! 1w —3u } L " “n ! we on o ioey T can ST _ [res __ ! t _:TE "
i 1o = = ST A hol WS 1 Tl 15 || - EECEN 4 { AVOL AG+ IRL sOpuIM
e o o " o v M i | ! —— " zalzav 00O
| 7 s . ' | ra— [ Vel TF ) | i i | \_iswdnggy  dJOLS
M dd “ . o] i - T ® % _ 4 /- lemd IOgEY  LEVIS
_ ey ey @ ew o todr w08 — ! R 19zA1RUY @InBudg
B s = 5 g beTo A _ e s s
im0 <« » o mRY £ 1 i | .
| 1 pr ¥ 410 ‘a0 ‘za
¢ em e L <o i 3 S i = n.a: | ' ) )
T = e o sl e s ! P@OO® swwox
s =0 o X
s L g = D | R ? D R Py vt _ - 989 Age g wopi
14w »” . 1
e 1 | N “ “ * Lu— i —_ ﬁnﬂ £INzeY  dols
L __ Eyn o qip et — oW g10ZZV  LUVLS
H ; R 34 _ 04 ! — 2
o [ ¥ 300M1vI ol wiizioz - - ; T““T% — - -
I e s g ane :830i)es JozAIEUY BInjruts
1 i —01/1%— —8/Xm= —Ol/1 X—\  ~—NID X0 —, e AR o 1 L)
. ags 16— uis ] anre T o wo. | voE— o H
1 C72) Age hatd T - ar ¥ ¢— o0 ! dagimn
S A1 e B S S S Sy B e e— |
fEey v G i N v DN ® @ :sepon
ez | [+ van 200 o N g LT T e — o
|_ _ saex | Ly B e AU -2 R LGI =N aid hd i N s e T<ue 6 eoTE WW D90T Ag+I89L Mopuig
- | I - — T RN o f<us é— 2o —~  zdLEZV HO0TD
b | ! T g ot W r g . fare— 10 =_ zemdgzv  dols
| [ AN aotvis e o L) N As4 - .d_ I Lls.:.l L2 /" ZEWd gV 1¥VLS
pr l.:P..: 1 _.| A L - ms o ©r.u._n_ow¢l\ ~‘ :s8urnes tezreuy 0mysuSig
wex N ™NEISLT
TTTE e wiiow v o - T T - T 22598~ 20296 Wy © TOHINOD AVAeRIG TIV  OWOR WARION ¥
9Y-8 PUT gy-g undyy
Qo1
THiA Bons VZ9ZY PPOW

Guaranteed | (888) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ...



A23 PROCESSOR & ROM
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Figure A. A23 Processor & ROM Block Diagram.
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ABS2

A4 Thumbwheel Switch :§

(04262-66504) sS4
A5 Comparator Keyboard
(04262-66505)
Figure A. Comparator Control Panel Assembly Component Locations.
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Table A. Comparator Keyboard Test Signatures.

Keyboard Switch| U7(3) DO Ui(6) D1 U7(10) D2

LCR LIMIT CHK AF4C AF08 AF08

DQ LIMIT CHK AFO0C AF48 AF08
CMP ENA AFOC AF08 AF48

Window Test (+5V): U9FF

Note

To observe window test signature, continue pressing
COMPARATOR ENABLE button for the duration of
the initial window test. = Then, press pushbuttons in
accord with Table A above. Signatures for each in-
dividual circuit node can be observed while the ap-
propriate button is being pushed.
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‘ A35 Board Diagnositc Flow Dj
Under Fold aeram

‘ A 2 5 HP-IB Interface
SERVICE SHEET 25
SEE INSIDE
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Model 4262A
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Figure 8-56. A25 HP-IB Interface Board Assembly Component Locations.
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Signature Analyzer settings:

START A23PAS —/
STOP A23PAS8 T\
CLOCK A22TP2 -
Window Test +5V 72A7

Nodes: y22, u7B, UTD

Signature Analyzer settings:

START A23PA9 -/
STOP A23PA9 T\
CLOCK A22TP2 —
Window Test +5V 23HC

Nodes: @@@@
QNONONONONE)
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: Aa 5 BCD Output Control
: SERVICE SHEET 35

SEE INSIDE 8-71
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Model 4262A

Figure 8-59. A35 BCD Output Control Board Assembly Component Locations.
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Signature Analyzer settings:

START A23PA9 _/
STOP A23PA9 N\

‘ CLOCK A22TP2 e
1 *CLOCK —/\__
§ Window Test +5V A509

Nodes: @D D ® ® @ @
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




