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MANUAL CHANGES

‘ —— MANUAL IDENTIFICATION ——

4262A : Model Number: 4262A

Date Printed: OCT. 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 N!ANUAL 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 ail 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.

‘ Date/Div:  sep. 19, 1984/33 (ﬁ HEWLETT
Page 1 of4 Y8 pAcKARD

Printed in Japan




» 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 j_ _____ LOW 0.C. LOW

DQ o 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.



Page 8-53, Figure 8-39,
Correct the flow diagram as shown below:

PROCEDURE: 1

Set 4262A controls as follows:

START ———» NO Is signal at A14TP4 a NO
FUNCTION. . ............ C squarewave?
CIRCUIT MODE. ...... PRL
LCR RANGE . ....... AUTO YES
TRIGGER. ............ INT
Unknown ....... Open(0pF) —
e N
Observe waveforms at A14TP5 7 ‘\
and TP4. Do they have precisely / . 5
the same phase as each other for Is signal at AI:UQ pin3 NO Check A14Q8
all test frequencies (120, 1k and -5Vp-p pulse? | :
10kHz)? See photo below. \ /
AY YE. 7
. )
Al14TP4 - -
Is potential difference be- NO
A14TP5 tween A14Q7 Base and Check A14Q7.
Emitter 0.6Vdc?
YES
Monitor signals at A14Q19 and Check A14U9.
Q22 Gates. Do they look like
this?
() Q19 Gate
Symptom Check Result
(® Q22 Gate (@ no | Al4q24 —
N NO Can a pulsed waveform be observed
5V/div at A14U8 pin 11? ®© .
YES
NO | Is dec level at A14Q21 (Q24)
OO | 1o @
Monitor signal at A14Q6 Collector.
@ Is the waveform as illustrated?
Does the signal frequency
satisfy the table below?
éll‘?Q? Is amplitude of the pulse NO Does 4Vp-p square pulse |NQ
ollector at A14Q6 Collector 15Vp-p? appear at A14U13pin 67 [
TEST SIGNAL Frequency YES
- ~~ - YES
120Hz 120Hz (8.3ms) P N i N
1kHz 1kHz (1ms) * =
Monitor signal at A14Q6
10kHz LiHz (1ms) Base, Is the pulse width | | f| D92 &VE-p pulse appear at INO_
N 10us? \ pin §? ]
YES
AN 3
N\ [YES NO/ \ YES /
No e N 7/
J ~e _-T S o - _ - e
Go to PROCEDURE 2
NO
Check A14U13, Check A14U8. g;‘fgk 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
A14 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:
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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 faecility, 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 produects.

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




SAFETY SYMBOLS

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

A\
"

WARNING
CAUTION

Note

Instruction manual symbol: the product 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 eleetri-
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 ecalls attention to a
procedure, practice, condition or the like, which is essential to
highlight.
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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 1mQ 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.
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Model 4262A

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

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

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

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

potential and current leads plus guard).

COMMON SPECIFICATIONS

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

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)

tn



Model 4262A Section I
Table 1-1
Table 1-1. Specifications (Sheet 2 of 4).

C-D, C-QMEASUREMENT

120Hz|1000pF |10.00nF|100.0nF|1000nF [10.004F[100.0uF|1000uF [10.00mF
C 1kHz|100.0pF{1000pF |10.00nF|100.0nF 1000nF|10.00xF|100.0uF|1000uF
10kHz| 10.00pF|100.0pFj1000pF {10.00nF|100.0nF|1000nF |10.00uF{100.0uF

Ranges
D .001~19.9 (2 Ranges)
Q™ 0.05~-1000 (4 Ranges)
Eva 1V or 50mV (LOW LEVEL) ]
Test Signal 4w [100A 1004A 1mA 10mA 40mA|
Level =2 AUTO [ Sameas i} Mode || Sameas 4rw  Mode |
[ 0.2% + 1 counts | (Test signal level; 1V)
{u} [ 2= [ 0.3% + 2 counts | (Test signal level: 50mV)
C Accuracy *3 A (At 120Hz, 1kHz) | 0.83%+2counts || 3% |[ 1o’
(At 10kHz) | 0.3% +2counts  |[1% + 2][5% + 2]
AUTO || Sameas ¥ Mode || Sameas 4w  Mode |
[ 0.2% + (2 + 200/Cx) counts | At 120Hz, 1kHz
| 055% + (2.+ 200/Cx) counts ] L Lest signal level; 1V)
R | 0:3% + (2 +1000/Cx) counts | At 120Hz, 1kHz
DA [1.0% + (2  1000/Cx) counts |\ 0" 50 evel; 50mV)
v (At120Hz, 1kHz) [ 0.3% + (2 + Cx/500) counts  |f-6-S5)

(At 10kHZ) L 0.5% + (2 + Cx/500) counts I[l%f(ﬁ‘ 55)’;) 1IE%+(54 55)’:) )‘

AUTO [ Sameas Tt Mode || Sameas -AMw  Mode |

*1 Calculated from D value as a reciprocal number.

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

*3 '3(% of reading + counts). Cx is capacitance readout in counts. This accuracy only applies for
D values to 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.
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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| 100.00H | 1000uH |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)
Lo+ L 1v ]
TestSignal " o | 40mA _ 10mA  ImA _ 100uA _ 104A |
Auto || Sameas ‘™ Mode || Sameas Tt Mode |
(At 120Hz, 1kHz) [ 0.83%+2counts |[ 1%+ 2counts |
'@D" (At 10kHz) [ 0.3% +2counts |[1%+2 ] 5%+2 |
L Accuracy*s [ 0.2% + 2 counts | (At 120Hz, 1kHz)
T W [0.3% + 2] 0.2% + 2 counts | (At 10xHz)
auto || Sameas -w Mode || Sameas {JY Mode |
(At 120Hz, 1kHz) [0.3% + (3 + Lx/500)|[1% + (3 + Lx/500)
-(33} (At 10kHz) [0.5% + (3 + Lx/500)| [ 15+ 6% |[ s+ 65 |
R((xl:{?gc L 0.2% + (3 + 200/Lx) counts —l (At 120Hz, 1kHz)
y -
[ 0.5% + (3 + 200/Lx) counts | (At 1kHz)
AUTO || Sameas -www Mode || Sameas -@- Mode |

*1 Calculated from D value as a reciprocal number.

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

*3 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/ESRlékHZ 1000m$2 [10:008 [100.0Q | 1000 [10.00k22[100.0k$2|1000k2)10.00MS2
kHz
Enian [ v ]
Test Signal —Hw A ’
Level AT 40m 10mA 1mA 100nA 10upA
AUTO || Sameas 4bw--mwwMode |[  Sameas 1wt  Mode |
o [ 0.3% + 2 counts *? 1
= 0.2% + 2 ts |
Accuracy *2 W 2% coun
AUTO ||___Sameas 4pw-wrw-Mode |[ Sameas Gt Mode |

*1 Typical data, varies with number of counts.
*2 £(% of reading + counts).

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

*% Measurement range for ESR (equivalent series resistance) is from 1m$ 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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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, 2LCR)
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, DC], 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(LE)

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
isL 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].




Section 1
Table 1-2

Table 1-2. General Information.

Model 4262A

Measurement Times (typical):

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

Test Frequency Function Meas. Time

1kHz, 10kHz C/L 220-260ms
R 120-160ms
120(100)Hz C/L 900ms
R 700mS

When autorange is selected the following
times per range step must be added to
the above times:

1kHz, 10kHz
120(100)Hz

45ms/180ms
150ms/670ms

When U-CL is displayed, the faster
ranging time is selected.

ESR (Equivalent Series Resistance)

Measurement:

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

Measurement
Frequency

— 10kHz
1kHz

10mp- 100m|

&
10001 10m
3

e

100} 10001

1004

Capacitance Val
— =
= =
T 1

—_
=
T
—
=

120Hz

2orl
Digit Display

3or4
Digit Display

Sum of Counts

on LCR ond DISSIPATION FACTOR Displays

3 . SRR AR SARRIAE 18
Reading Rate: TR 0 100 1k 10k
Internal - Approx. 30ms between end of Measurement Range of ESR (2)
measurement and start of next cycle. g%
B N 2
o s ey EE = = b4 2o0rl 3or4
External - Measurement cycle is initiated = = = Digit Display Digit Display
by external trigger input. Lp 1010
. . 0mf 1} 10
High D Factor Accuracies: )
Typical < 1m|- 100m-
2 . . 3
(2 2, on 10.00 range) Sl o] tom
ircui Accurac £
Circuit Mode y gwoﬂ_ mk 10m
e 59 +(2+1000/Cx) 3
5 10gf 1002 Im
oA —o 5 % + (5-+Cx/500)
lpfp W0uf 1004
X Te 5 % + (5 +Lx/500)
PR VEIS (] T o
o FTT MWW 5% +(3+200/Lx) Measurement Range of ESR (Q)
MEASURING TIME
(ms) --- When LCR RANGE is set to MANUAL ---
1000 B Cp,Ls
I b= C3, L P
900
R — I BE—— 120 Hz
——_——-—_—-—_- -
800 Rs
700 — e i Re
T [ ——F»
E 600
- 500
£ 400 cp,Ls
g 300 T Cs\lo| 1k
3 L [ —— Rs
00— | T T, Re
P
100
000 2000 3000 4000
( Counts)




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 a re-
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.
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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.

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 10k2) 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 troableshooting.

1691

060 ~4017
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values are calibrated at 10kHz.

Section I Model 4262A
Table 1-4
Table 1-4. Recommended Test Equipment.
i o 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: 1k, 10k, 100k 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 T
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

*P=Performance Test

A=Adjustments

T=Troubleshooting

1-10
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Section 1I
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, 220Volts 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

2-1
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Paragraph 2-12

SELECTION OF OPERATING VOLTAGE
Operating voltage is shown in module window

i i cable and slide module
and is usually set to 120V at factory. 1. Disconnect power

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 module
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 CAUTION

(NEMA) recommends that the instrument panel

and cabinet be grounded. The Model 4262A is e- THE MAINS PLUG MUST ONLY
quipped with a three-conductor power cable which, BE INSERTED IN A SOCKET
when plugged into an appropriate receptacle, OUTLET PROVIDED WITH A
grounds the instrument. The offset pin on the PROTECTIVE EARTH CONTACT.
power cable is the ground wire. THE  PROTECTIVE ACTION

MUST NOT BE NEGATED BY
THE USE OF AN EXTENSION
CORD (POWER CABLE) WITH-
OUT PROTECTIVE CONDUCTOR
(GROUNDING).

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
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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.
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Figure 2-2
OPTION 900 United Kingdom OPTION 901 Australia/New Zealand
Earth
\ / /Earth
- NeuFral
s \ - — Neutral
Line Line

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

Plug: NZSS 198/AS C112, 250V
Cable : HP 8120-1369

OPTION 902 European Continent OPTION 903 U.S./Canada
Earth
/ Earth
«gg———— Line
Earth \ Neutral / \ Line
Neutral
Plug : CEE-VII, 250V Plug: NEMA 5-15P, 125V, 15A
Cable : HP 8120-1689 Cable : HP 8120-1378
OPTION 905* Any country OPTION 906 Switzerland
Line : Neutral
\ ~————— Earth

Neutral Earth

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

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 ° ete.)

Figure 2-2. Power Cables Supplied.

2-4




Model 4262A Section II
Figure 2-3
. Kit X
Option Part Number Parts Included Part Number Q’ty Remarks
907 Handle Kit Front Handle @ 5060-9899 2
5061-0089 Trim Strip (1) 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 (1) 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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Paragraphs 2-29 to 2-34

2-29. OPTION INSTALLATION.

2-30. Wher 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 (shbwn
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
(PN 04262-65004)

20 o0
9 0 o

Board Assembly
(P/N: 04262-66524)

Cable Assembly
(P/N: 8120-0360)

AN

Connector Assembly Screw

(P/N: 5060-4020)

(P/N: 0520-0129)

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 262466523.0r
04262-66623) from OFF to opposite position. Reinstall J
L this board in socket with ORANGE/RED guide.
4 )
RED
YELLOW

ORANGE  RED

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

{ 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
- ~ board to connector board of connector assembly on rear
L panel. J
r ™)
UPPER TRIM
r—
- e ] |
K
L 2. Remove upper blind cover from rear panel. J - 8. Remove upper trim as shown above. J
{ ( y r —
A W
2\
n - a_gas D /
ases oo ooae | [/ ]
808548 onna san Bmg
4§13
3. Install connector assembly. y L 9. Remove blank panel from right side of front panel. )
'

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.
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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 111
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.

LCch oo

©r o _ - o
= E ID :':'r ':I ’__l PoF

<r o

- ®

<r e

- *

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 * | connectors

(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), (1201z), (SELF TEST)
(L), 120Hy), (SELF TESD |
(L), (1 kHz), (SELF TEST)

(L), (10 kHz), (SELF TEST)

(RZESR), (10kHz), (SELF TEST) |
(RZESR), (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
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Section III
Figure 3-1

Model 4262A
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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 (1g) is measured in an equivalent
circuit selected by FUNCTION (13 and
CIRCUIT MODE (1) 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 turns on and off repeatedly when
TRIGGER (9) is set to INT.

o

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 III
Figure 3-1

®

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 extemal 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 is 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 (Hror ), Low
potential terminal (Lror ) and Low cur-
rent terminal (Lcur). A five-terminal con-
figuration is constructed by adding the
GUARD terminal (i8). 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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Model 4262A

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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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 °
[ B Y °oF H

1010

**% Qetting 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 -
Hpror) and the two LOW side terminals
(Lcur - Lror) 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 D
LCRRANGE ................. MANUAL
D/QRANGE.................. MANUAL
TRIGGER. ...........ciiiiiinn.n. 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).
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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.

3-6
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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 ImA rms 1Vrms (50mV rms)* 1mA rms
4 100 pA rms 1V rms 10 pArms | 1Vrms (50mV rms)* 100 A rms 1V rms
5 10 A rms 1V rms 100 A rms { 1Vrms (50mV rms)* 10 pA rms 1V rms
6 1V rms 1 A 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.
cirecurr | TEST Range
SIGNAL
MODE | frequency 2 3 4 5 6 7 8

120 Hz 0000 mH
Lp 1 kHz 000.0mH

10 kHz 00.00mH

120 Hz. 00.00 H
Ls 1 kHz 0000 mH

10 kHz 000.0mH

120 Hz 00.00 uF
Cp 1 kHz 0000 nF

10 kHz 000.0 nF

120 Hz 0000 nF ‘
Cs 1 kHz 000.0 nF

10 kHz 00.00 nF |

120 Hz 0000 ()
Rp I kHz 0000 Q) 1

10 kHz 0000 Q) Qi

120 Hz 00,00 kQ)
Rs 1 kHz 00,00 k)

10 kHz. 00,00 kO

Note: 0000uH indicates a range of 0001uH to1999uH ( and similarly for F and ).
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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. All 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 (§) and
multiplier indicators (p n 4 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
CIRCUIT MODE. ........ AUTO
FUNCTION................. C
LCRRANGE ........... AUTO
LOSS. ...t D
DQRANGE ............ AUTO
TEST SIGNAL ........... 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 @ measure-
ment ranges are:

.001 t0 1.999
0.01 to 19.9
.050 to 1.996
0.05 to 19.61
.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).
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Figure 3-3

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 k2 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
Q 10 100 k@ 10 100 MQ 10 100
C
L
R

16063 A Test Leads

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.

Measurable 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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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).

¢. 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 | r——1- HPIB | mr—-
cMmp |, I~ CMP | 1~
BCD | MC_J« BCD |" [«
LCR | 11 R LCR l (T »

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



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 aclopted 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 (10092 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 1kQ) --
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 16061A 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
Hcur 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.



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 —QOffsets 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
1 - w2LxCst

(Lm—Lx,\\,
Lm

Lm =

or »2LxCst)

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~ SCxLres L ZERO ADJ: up to 1uH
Cm -Cx An offset adjustment should always be performed
or ( Cm ~ w2CxLres) before measurements are taken.
IOH 100uF < < I T
\; \ \ Test Signal | IOKHz
N \
\\ N N\
N \ \
NN N
NN R
L PN
N\ Ne
N %
@ 3 AN \e)
-
9 g \ Qso
) o 2
8 8 \Q,?) A
- AVEAN
o1 \\ \\
N
N

0.0l

Residual  Inductance

O.l

Stray Capacitance

0.1 luH

] 10pF

Figure 3-4. Measurement Error due to Misadjusted ZERO ADJ Controls.
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Model 4262A

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 1000uH 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
Cp
I S & - . D2
Cp mode -w]; = ZxiCpRp (= ) ) Cs = (1 + D2)Cp, Rs = 1.p2 RP
P
Cs Rs 1 1 1. D2
- = — = —_— = + .
Cs mode - WA— D = 2x{CsRs {= Q ) Cp= 1+ D2 Cs, Rp = v Rs
Lp .
o 2nflp 1 -—L =R
Lp mode _LJ:::];F De—fp ) Ls=77p2 Lp Rs= 72 Rp
B Rs 1 1 2
P A = 2 = 12D
Ls mode UMW D PR [§ Q ) Lp = (1 + D2)Ls, Rp D2 Rs

*f: Test signal frequency.
jon+

t— Cs (F)

~Lp (H)

A7 w;
/%\y 7
Q,
A/ .

j Cs=t1+D2) ¢cp
Lps(i+02%)Ls |

/ a1y
,°n+| 7 /
7 %
/S 1/ pd
yayd )4 T
V / 1
4 s

/|

Vi

cp (P
Ls (H}
111

0" 10

1on*+2

Where n stands for a free integer.

FigureA. Relationships between Parallel and Series Parameters.
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Figure 3-5. Conversion Between Parallel and Series Equivalents.
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Table 3-3
Table 3-3. Annunciation Display Meanings.
LCR DISPLAY DQ Indicated Condition Action
e e FUNCTION has been inappro- Change 4262A FUNCTION to
vl - 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
i 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
- 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.
ﬁI 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 2ALCR 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.




Model 4262A Section III

Figure 3-6
MEASUREMENT PROCEDURE FOR GENERAL COMPONENTS
DC POWER SUPPLY
e
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. ... . i it e e OFF
SELFTEST. ........ciiiiiiiiinenn.. OFF
CIRCUITMODE. ............ccvvu... AUTO
FUNCTION. . ...t ittt ie i C
LCRRANGE ........... ...t AUTO
LOSS. . i e e D
DQRANGE ............ .. .. ... ... AUTO
TESTSIGNAL .............ccovun... 1kH:z
TRIGGER.......... e e 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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7. Rotate L ZERO ADJ control until inductance readout is 000 counts on LCR DISPLAY.

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.

8. Remove shorting lead from 16061A.

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

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

11. Model 4262A will automatically display value of unknown.

12. 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 1.5V, 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=wlp- I—-P—Di (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.

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

Junction Capacitance Measurement

TO 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. ........cciviiiiiiiiiannnn OFF
CIRCUITMODE. .......... ...t AUTO
FUNCTION. . ... ..oiiiiii i i C
LCRRANGE ......... ..o AUTO
LOSS. .. e D
DQRANGE ...........coiiiiiiii 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).
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Figure 3-7

CAUTION

NEVER APPLY AN EXTERNAL DC BIAS
OVER +40V.

4. 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.

5. 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
High Low
. . - (+Bias)
Base-collector junction X
capgmtance (Cob)- o s
Emitter current = 0 (+Bias)
Open Open
Base- collector junction - ?-itggios) Lo
. PN High
capacitance (Cre)- / (+Blos)
Common emitter o °
100K
GUARD FOol
GUARD
; High High n
FET gate capacitance - R Figh ) Qpe!
/
Low Low Low
S S s Hiah
1
Open (fgsius)
Low Low Open
High High High
(+ Bias) (+Bias) (+gias)
S
5 Open S Low
Diode junction capacitance e
~
Note: Hot carrier diodes and High ®, Low Low High
germanium diodes o—L——0 o——»——q+Bias)
sometimes cannot Note: No bias should
. e applied.
be measured.

Figure 3-8. Semiconductor Device Measurement (Sheet 2 of 2).
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Extemnal 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 external dc bias source should
be as low as possible. The low frequency noise
of bias source should be less than 1mVrms for

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

‘—-' J Cx . Unknown capacitor

v/
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Figure 3-8

Note

Insutation 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
Mingrllum 0.01uF 0.1xF 1uF 10uF 10.00uF
M“‘;{‘l’“m 300kQ | 100kQ 10kQ 1kQ 1000

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.............ciiiiiinnnn.. OFF
FUNCTION. ...t iiii i e C
CIRCUITMODE. ......... ... 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
o /
3 /7
v 20

/

S //
L 10 &
§ 130z
& 5
&0
=}
= I_kH
b
Rl
Q 2
[72]

|

\y 104 100u 1000y 10m

Capacitance Reading (F)

If C1 and R1 which are larger than those given in table on
above are connected, longer settling times are necessary.

2. Minimum values for both C1 (dc blocking capacitor) and R1 are given in table below:

Figure 3-9. External DC Bias Circuit (Sheet 2 of 3).
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Figure 3-8
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 DC AMMETER

power supply is relatively long, it should be
shielded cable. The outer conductor is con-
nected to GUARD terminal.

TO . DC BIAS Connector

N

DolRe

DC POWER SUPPLY

S\

DoY)

—0-
2. Set 4262A controls as follows:
DCBIAS. ... i ittt e EXT
FUNCTION. . ...ttt iiianns L
CIRCUITMODE. ................ PRL or SER
LCRRANGE .......... ..ot MANUAL
Othercontrols. . ............. ... 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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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 HroT H CuR

0C Blas = DC BIAS +

Q0 QO

D D

Lcunr

i Cx
-.-.”,_-..

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

Indication: Cause of trouble:

When measuring a low impedance (small 1.
inductance, resistance or high capacitance),
measurement error is excessive,

Excessive residual impedance (inductance,
capacitance or resistance) of test leads
in a two terminal measurement.

2. Mutual test leaa induction between
current leads (Hcur and Lcyr) 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:

w = 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
capacitance) is measured.

Stray capacitance
between High and Low

leads.

Small Stray capacitance
Capacitance between High and Low
leads.
What to do:

terminals.

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

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

3-24
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Table 3-4. Unusual Operating Indications (Sheet 3 of 4).

Indication:

Cause of trouble:

Excessive measurement error.

Cause A.

Effect of Low terminal capacitance with
respect to ground.

GUARD

-

Lcua

0QO0 Q0

Measurement Allowable Stray
Frequency Capacitance Magnitude
120Hz 100nF
1kHz 1000pF
10kHz 200pF
UNKNOWN

Leor
DC B1AS ~

HpOT Hcur

DC BIAS +

Y

&b~

Indication:

Sample

& k--

Sometimes the measurement can not be
performed when a relatively large capacitance
between Lpor terminal and ground exists.
Allowable magnitudes for stray capacitance

without additional error are given in figure at
left.

Cause B.

Effect of High terminal capacitance with
respect to ground. The stray capacitance
will reduce test signal level applied to the
sample measured during capacitance
measurement. This decrease in signal level
will not produce an additional error even
when measurement signal level is reduced to
a third of its nominal level. It is neccessary,
of course, that special care be taken to use
the proper test signal level when a device is
measured whose parameters may be affected
by the test signal level. Display fluctuations
may sometimes appear.

What to do:

Internal resistance of a battery can not be

measured.
UNKNOWN
GUARD Lcun LepoT HeoT Hcun
DC BIAS - OC BIAS +
Battery

-

1. Connect sample battery (observe polarity)
as illustrated.

2. Batteries up to 40V are measured under
no load conditions.

3. If battery voltage exceeds 4V, set
DC BIAS to EXT

4, Since the internal resistance of a battery
is relatively low,use the four- terminal
measurement configuration.
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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

voltage applied, an abnormal display occurs.

There are limitations to the permissible
insulation resistance of a capacitor

measured with dc bias. See table below.

MODE RANGE
\kH Cp 100. OpF 1000pF 10.00nF 100.0nF 1000nF
z
Cs 100.OnF 1000nF 10.00uF 100.0uF 1000uF
Permissible
insulation 30MQ 3000kQ 300k 30KkS2 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 () where Ri is
value given in the table and Vb is applied dc bias voltage.
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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,u,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:
— 430 — 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.
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Note: Figure in circle indicates column number.
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Section III
Figure 3-40

Figure 3-40. Pin Assignments of Output Connector and Output Format.

NORMAL, printed number for DATA is 2000.

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

*
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Parallel output:

EXTERNAL ENCODE : [(& X
(from external device) I | ” l I
FLAG | s I
(to external device) | _“_] i
INHIBI T | |
(from external device) = ‘ | :
" Measurement Data transfer/storage
cycle cycle
Alternate output:
EXTERNAL ENCODE
(from external device) U_
FLAG | - I.Zmﬂr-‘- -|12ms|~— |
to external device !
({0 extemal device) ] L !
INHIBIT I . (4
(from external device) : | |——§ |
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.

3-29



Section III
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)

(0

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 3-42).

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.

LCR 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
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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 14
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|o|of|®B | |EL
IN 0] 0] S L L H
LO o|s |o( | ®B|L
S: Short Q: Open

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

g ko g
wl 4 ‘R
I 5. g
a Qg a3
- B
o 38 adé
s]
feczg-
[ ) - =
r5 &3 & £ =
E.J:x:.-l:l: \E’Q
aaa @ o om ® =
> e
z 2z o v VoV fe g
2% 8586333385 2 g

DQ HI{R)

EXT TRIG (Pin 46) —
ov | |
Measurement | 1.2 msec
COMPARATOR —
END FLAG (Pin 21) ov ,_J
|
g

Decision Output

>
I}
—
g
g
sBal:

(04]

EXT TRG
DQ IN(T)

LCR COMMON(R}

DQ IN(R)

DQ COMMON(R)

EXT TRIG : External Trigger
T: TTL output
R: Relay output

Figure 3-44. Comparator Data Output Pin Locations.
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3-60. OPTION 101: HP-IB.

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

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 chsplay) 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.

TALK: The 4262A is set to talk. See
paragraph 3-67 for details.
Remote: The 4262A is remotely controlled.

See paragraph 3-71 for details.

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),

365. 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) DAYV (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.

3-32
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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 @ © (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) @ 3 (4) ® e @ (8)

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.

8§ FC F -NN.NNE-NN CRLF
1 @ 3 ) ®

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

(1) Status:
N....ooovviin., Normal
O, Overflow
Ui Uncal
D, G LCRNA or DNA

(NA: Not Available)

(2) Function and Circuit Mode:

FUNCTION MEASURE- CIRCUIT

MENT MODE
Ccp C PRL
Cs C SER
LP L PRL
LS L SER
RP R PRL
RS R/ESR SER
(3) Frequency:

A ..., 120Hz (100Hz)

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

C........ 10kHz
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(4) LCR Data
(5) 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—  oNLY

"r FMTB

poaoann |,

ADDRESSABLE — lAs--' Al

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 b!
[’—J DRDY

b8 b7 b6 b5 b4
SYN ERR

b3
NOT USED ‘
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 F1
C F2
R/ESR F3
Circuit Mode AUTO Ci
PRL cz2
SER C3
Loss D L1
Q L2
Frequency 120 Hz H1
1 kHz H2
10kHz H3
Trigger INT T1
EXT T2
HOLD/MANUAL T3
Self Test OFF S0
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 R3
100 100 1000 R4
1000 1000 10 k R5
10 1 10 100 k R 6
100 100 1000 k R7
1000 - 10M R 8
— AUTO — R9

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.

Model 4262A
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Table 3-61. Remote Message Coding.

D D
| |
CLASS 0 o
8 76 543 21
DCL device clear ucC X 0010100
GET group execute trigger AC X 00 01000
GTL go to local AC X 00 00O0O01
LLO local lock out ucC X000 10001
MLA my listen address AD X 01 LLLLL
5 4 3 2 1
MTA my talk address AD X1 0TTTTT
5 4 3 2 1
OTA other talk address AD ( OTA=TAGNMTA)
SDC selected device clear AC X0 000100
SPD serial poll disable ucC X 00110 001
SPE serial poll enable ucC X0011000
STB status byte ST S XS SSSS S
UNL unlisten AD X01 11111
UNT untalk AD X1 011111
CLASS UC ! Universal Command
AC ! Addressed Command
AD ! Address
ST . Status Byte

Section III
Table 3-61
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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 ooee 0

11‘1 1 Q ceveee 30

3-75. Remote Message Coding: Interface 'Bus
Command signals for the 4262A are listed in Table
3-61.

3-36
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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 III 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.
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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 confirm 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 163624). ‘

7. Adjhst 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. '
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Preliminary Operations

—PRELIMINARY OPERATIONS

DUT BOX

3-b) 16061A or other test fixtures.

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

2. No DUT should be connected to the test fixture.

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

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

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

7. 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 1k 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 _
it D = wCsRs
Note

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

f Dm: D value at 4262A

_m % = — measuring frequency.
fm Ds: D value at calibration

frequency.

Dm =X-Ds fm: 4262A measuring
_ fm frequency
—Fw 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
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Table 4-1

Table 4-1. Recommended Components for Accuracy Checks.

Model 4262A

Required

Component *1 HP Part Number Alternate Source Calibration Accuracy
Capacitor 100pF 0160-0336 )
1000pF 0160-3766
10nF 0160-0408 HP Model 4440B
100nF 0160-1571 GR Type 1413 [ 0.05%
1000nF 0160-3645
10uF 0160-3563 SOSHIN TM-520C ]
10004F GR Type 1417 0.2%
10mF : 0.25%
Resistor: 1kQ 0698-3491
10kQ 0698-6360
100kS 0698-4158 GR Type 1433-Y 0.05%
10MQ 0698-8194
Inductor: 100mH GR Type 1482-L 0.05%
Dissipation Factor: whg
1000nF in parallel with 8875 0160-3645
(D=1.50 at 120Hz) 0698-4464
100nF in parallel with 8875 0160-1571 Capacitors - . .0.1%
(DA21.79 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

(Page 4-4).

given in “Calibration of DUT’s”
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PERFORMANCE TESTS

Section IV
Paragraph 4-9

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

° \

|
|

0000 0000 ¢ @/

e

Figure 4-1.

EQUIPMENT:

Frequency Counter. . ..

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-

Measurement Frequency Test Setup.

HP 5300A/w 5306A

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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PERFORMANCE TESTS

Model 4262A

4-8

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 throu

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 ' 110,00pF|100.0pF}L000pF |10.00nF{100.0n51000nF|10.004F
ILOW LEVEL{ PRL
120Hz PRL
normal
SER
LowLEVE]] PRL
1kHz PRL
normal SER
ILOW LEVEL] PRL
10kHz PRL
nozmal
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.

I OUT BOX

Figure 4-2. Capacitance Accuracy Test Setup.

gh the highest ranges, are being

[
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PERFORMANCE TESTS
. SPECIFICATIONS:
C-D/Q MEASUREMENT ACCURACIES.

120Hz | 1000pF]|10.00nF|{100.0nF| 1000nF]10.00uF[100.0uF| 1000:F{10.00mH

Range 1kHz 1kHz {100.0pF 1000pF|10.00nF|100.0nF{ 1000nF|10.00uF [100.0.F| 1000uF

10kHz | 10.00pK100.0pF| 1000pF{10.00nF{100.0nF| 1000nF|10.00xF|100.0uF

[ 0.2% + 1 count | (Test signal level: 1V)
u; [ 2o || 0.3% + 2 counts ] (Test signal level: 50mV)
C Accuracy*: (At 120Hz, 1kHz)[  0.3% + 2counts || $%e. |[ Fowe”

-I "'M'
(At10kHz) |

0.3% + 2counts || 1%+ 2]|(5% + 2|

|L Sameas 4+w- Mode ]

D (1/Q)

Accuracy 1

AUTO S Mode
I ame as  Tant

| 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 ]Il%ws’fTﬂ

1w~

(At10kHz) |

o

0.5% + (2 + 200/Lx) counts ”io 5+ F"""f”ﬁq

AUTO

L Same as '5:‘3} Mode

J| Same as 4w ModeJ

*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 Cc
LCRRANGE ....................... AUTO
LOSS. ... D
D/QRANGE............ ... ... ..... AUTO
TRIGGER............ ... . oo, INT

4-9
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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
Exror 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.

"
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PERFORMANCE TESTS
TEST SIGNAL |CIRCUIT 16361A/16362A RANGE
MODE *1
Freq. level 10pF 100pF | 1000pF | 10nF 100nF | 1000nF 10uF 1000uF 10mF
C. V. C. V. IC. V. C. V. IC. V. C. V.
+4 countst8 counts|t5 counts|t5 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 countsi+3 counts|+3 counts{t3 counts [£3 counts 3 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 H12 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 countgdt3 counts[+3 countst3 counts |3 counts
1kHz PRL (+3 countsf(£3 counts)}(x3 counts)|(£3 counts)|(£3 counts)
normal
C. V. C. V. C. V. C. V. C. V.
13 counts E5 counts [£5 counts 5 counts F52 counts
SER 43 counts)|(+4 counts)| (¢4 counts)|(24 counts)| (+7 counts)
C. V. C. V. C. V. . V. C. V.
8 countst5 countsptb counts [£5 counts|+5 counts
LOW PRL ( ) |(+4 counts)}(£3 counts)|(+3 counts)}(x3 counts)
LEVEL
C. V. C. V. C. V. C. V. C. V.
H3 counts i3 counts|+3 countsit3 counts [+3 counts
10kHz PRL (%3 counts)|(£3 counts)|(+3 counts)](£3 counts)|(£3 counts)
normal
C. V. C. V. C. V. C. V. C. V.
13 countsp:5 counts |+5 counts|+5 counts|£12 counts|
SER 43 counts){(+4 counts}|(£4 counts){(4 counts)](x7 counts)
TEST SIGNAL level: LOWLEVEL...... 50mV
normal ........... 1v

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

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

This test verifies that resistance measurement accuracies for 4262A tested meets the
specifications listedbelow. 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 | 1000m< | 10.00%2 | 100.0$2 ( 10002 [10.00k$2{100.0ks2|1000k$2[10.00MQ
10kHz
LY 0.3% + 2 counts 2 T
Accuracy =1 :I‘MI 0.2% + 2 counts
AUTO ||  Same as4Mw-<ww-Mode ][ Sameas  [F  Mode |

*1 £(% of reading + counts).
*2 (5% +2 counts) on 10.00MS2 range at 10kHz.

** Measurement range for ESR (equivalent series resistance) is from 1m< to 19.99kQ

(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 O°C to 55°C, error doubles).

| DUT BOX

EQUIPMENT:
DUTBox........covvvvivnnnnn.. HP 16361A
Test Leads............... HP P/N 16361-61605
Note

User builtA 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............ ..o, OFF
CIRCUITMODE. ...................... PRL
FUNCTION............ooviiiiinn.n, R/ESR
LCRRANGE ............. .. ivenn. AUTO
TESTSIGNAL . ...................... 1kHz
TRIGGER................ ... ... .. ..., INT

3. Check that the resistance measurement accuracies meet specifications according

to table below:

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

est Lamits +5 counts | +5 counts | +5 counts | 5 counts
R Readout

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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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|10.004F|100.0xF| 1000uF|10.00mI
Range 1kHz 1100.0pF| 1000pF{10.00nF(100.0nF| 1000nF|10.004F|100.0uF| 1000uF
10kHz 10.00pF ]100.0pF| 1000pF|10.00nF|100.0nF| 1000nF|10.00uF 100.0uFj

[ 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)
A w1 [[_1.0% + (2 + 1000/Cx) counts | Nt 10kHy

(At 120Hz, 1kHz)|___0.3% + (2 + Cx/500) counts _|[»+o 5
(At 10kHz) L 0.5% + (2 + Cx/500) counts “EM s »m 5% +(5 ‘.'f:TT)]
AUTO || Sameas Rl ModejL Same as d4MW-  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.

DUT BOX

(a) ‘ (b)
Figure 4-4. Dissipation Factor Accuracy Test Setups.

4-14
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EQUIPMENT:

Test Fixture .............co.... . HP 16061A
DUT ...t i iiinns HP 16361A/16362A
Test Leads. .............. HP P/N 1636161605

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)|
: 887Q (HP P/N 0698-4464) . +0.030

120Hz

1.794 +0.036

1kH
AAA z . 8879 (HP P/N 0698-4464)

\AAZ
: 10nF (HP P/N 0160-3171)
R . 887Q (HP P/N 0698-4464)

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

10kHz 1.794 +0.036

* 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.

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. ... .. i OFF
CIRCUITMODE. . .. .. ..ot PRL
FUNCTION. . ..ot C
LOSS. .ot e D
LCRRANGE ............cciiinn. AUTO
D/QRANGE. ..... ..ot AUTO
TRIGGER. . ..... ... INT

4-15



Section IV Model 4262A
PERFORMANCE TESTS
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
—AH-wW— normal Calibrated Value X + 8 counts
Low Level Calibrated Value X * 8 counts
1kHz —Dvu_ normal Calibrated Value X + 6 counts
—AH-W— normal Calibrated Value X # 9 counts
Low Level Calibrated Value X + 21 counts
10kHz -L—:stl_ normal Calibrated Value X + 11 counts
—AHW— 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:

I
* TR
—AHW— 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.
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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| 1000uH |10.00mH|100.0mH |1000mH [10.00H |100.0H | 1000H
ange 1kHz| 100.0¢H | 1000H {10.00mH |100.0mH | 1000mH | 10.00H | 100.0H
10kHz| 10.00pH | 100.04H |10004H [10.00mH |100.0mH | 1000mH | 10.00H
_(m_ (At 120Hz, 1kHz)[ 0.3% + 2counts || 1%+ 2 counts |
(At 10kHz)| 0.3% +2counts |[ 1%+2 ][ 5%+2 ]
L Accuracy | 0.2% + 2 counts | (At 120Hz, 1kHz)
ks [0.3% + 2]| 0.2% + 2 counts ] (At 10kHz)

AUTO ||  Sameas -www Mode [ sameas £} Mode ]

*1 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.
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EQUIPMENT:
DUTBoxX.........ocuun.. HP 16361A/16362A
Test Leads............... 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:

DCBIAS. ... . e e OFF
FUNCTION. . ... i i L
LOSS. . e D
LCRRANGE .............cvvnnn. AUTO
D/IQRANGE. ...........ciiivin.. AUTO
TRIGGER. . ...... ... i, 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.
E .
T FS\;I; s'IG C{\?ggéT 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 t 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.
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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 \

\DDDD 0000 ¢ @@}

—

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. . ... ittt it i i i e i iiiae e C

CIRCUITMODE. ...............ccv... 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 Vthru231 V
6 V 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 VIIL
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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)

Test Leads............... HP P/N 16361-61605

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 ............cvuvv.... 10kHz
LCRRANGE ..................... MANUAL

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

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

4-20
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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.

16.
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 conpect
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.

4-21



Section IV
Paragraph 4-15

PERFORMANCE TESTS

Model 4262A

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

ANy

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:

DCBIAS.. ..., OFF
CIRCUITMODE. .................... AUTO
FUNCTION. ............ i, C
TESTSIGNAL . ...................... 1kHz
LCRRANGE ....................... AUTO
TRIGGER. ........................... INT

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 “999”).
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
{:stl_ C: 100nF (HP P/N 0160-4113)
R | R: 8870 (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.
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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.
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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 4262A through the interface bus cable.

HP 98034A
HP 9825A
cboe ﬂa._—_,ﬂ[___jr___}ﬁj
e L 1S ODDE OO BRA I
OO0D OO ‘e dB8OO OO 866 5882 595 5553 2558
RV e el v
N/ T dddduddad aud ..J.qu:
[N I P U P PP TV Y | W N P W)
—J S [ 'S W )
Ty re—
Figure 4-10. HP-IB Interface Test Setup.
EQUIPMENT:
Calculator . ........... ... ... o v, HP 9825A
ROM. ... i e HP 98210A,
98213A or 98214A
Interface Card withcable ................ HP 98034A
PROCEDURE:

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.

Note
Connect appropriate sample(s) to 4262A

UNKNOWN terminals as necessary (and ob-
serve whether printout is correct).
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4-26

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"
S5: wrt
6: trg "4262A"
7: red "4262A",A,B
8: flt 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

. 9)

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.

e

1]
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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]

0: prt " MEASURED DATA RECEIVEDL "; spc 3

l: rem 7

2: cli 7

3: clr 717

4: wrt 717,"H3P1T3";wait 1000 ,

5: trg 717 3) Sets device address code 717 (4262A) for initial

6: fmt 4b,f,2b,f conditions.

Z; §ig g%;;i'fég.’. ?A?.’.;;S:g 4) Addresses calculator to talk and device of ad-
me=",C,"F=", D ! dress code 717 (4262A) to listen. Program code

9: flt 3;prt "N=",E string sets device TEST SIGNAL to 10kHz,

LOW LEVEL, and TRIGGER to HOLD/MAN-

10: fxd Qjprt "s=",F,"F=",G UAL (ref to Table 3-60).

11: flt 3;prt "n=",H

12: spc 3 6)

13: end

*15961 T) Addresses calculator to listen and 4262A to talk.
Takes incoming data A, B, C, D, F and G in
binary code and translates them into decimal
code. Takes data E and H in free field format.

Stores data items in the registers specified in the
variable lists.

Designates format for data in program step 7.

8-11) 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.

[RESULTS]

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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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]

prt "MEASURED DATA RECEIVED
oni 7,"SRQ"
rem 7 1)
cli 7
clr 717
wrt 717,"H3D1T3";wait 1000
trg 717
"LOOP":eir 7,128
if bit(0,B)=1l;g9to "READ"
gto "LOOP"
"SRQ":rds (717) -8 5)

OJOUTd WO
e 00 o

9:
10:

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 DATA=",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).

9
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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, return 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.
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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.
U: prt "EATER REHMOTE PROGRAL CODE " ;snc 3
l: fmt 1,4f1.0
2: rem 7
3: cli 7
d: clr 717
5: ent "FUNCTION?(l,2,3)",A
6: ent "LOs5?2(1,2)",B
7: ent "FRL‘;QUENCY?(I,Z,B)",C
d: wrt 717.1,"F",a,"L",B,"4",C,"T3";wait 1000

Y: trg 717

10: red 717,0,E

11: flt 3;o0rt "LCR DATA=",D,"DO OoATA=", L
12: spc 3

13: end

*31495

[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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TEST PROGRAM 5
[PURPOSE]
This test verifies that 4262A self test function can be remotely controlled.

[PROGRAMMING]

prt "REMOTE SELF TEST";spc 3

-oni 7,"SRQ"

rem 7

cli 7

clr 717

wrt 717,"Ss1"

"LOOP" :eir 7,128 5) Addresses calculator to talk and 4262A to listen.
if bit(2,A)=1;dsp “"PASS" Sets device to SELF TEST mode.

uf : —4 o YEA "
if bit(3,a)=l;dsp "FAIL 1" ;g4 0

- ] 1 =7 1w n

10 lﬁfbgzé‘ié‘\;)‘}’lf}g‘? ERIL 2% 7 Checks status of the third through sixth bit of
: (A)=l;dsp "FAIL 3 Status Byte signal and displays its contents (ref

11: gto "LOOP" oo Para 33_’70)5 e play

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

13: if bit(6,A)=1l;gto "IRET"

l4: 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

1l7: end

*14053

[RESULT]

s oe

Cx~JoUnkewN O
LX)

The 4262A performs self test. Letters “PASS” flash on both 4262A and calculator displays.
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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]
0: prt "RECEIVING MEASURED DATA when using STRING-ADV. ROM" ;spc 3
l: 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";walit 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.
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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 PROGRAM 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,A5 ;wait 1000

trg 717

red 717,35

prt 3%

: spc 3

10: end

*3337

[RESULTS]

fas
.

OO~ W
e oo * e

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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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.

prt "REM ADDRESS TEST";spc 3

dsp "Set up SW *ADDRESSABLE ";beep;stp
rem 7

cli 7;cir 7

dsp "Set up A5-ALl=00000";beep;stp
700+A;5s80 "CHR"

dsp "Set up A5-A1=30001";beep;stp
701»a;gsb "CHRK"

Gsp "set up A5-81=00010";been;stp

9: 702+A;g9sb "CiHK"

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

11: 704+A;g9sh "Cag"

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

13: 708+A;3so "CHK"

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

15: 716+A;gsb "CHK"

16: dsp "Set up A5-41=10001";been;stp

17: 717+A;gsb "CHR"

18: prt "TEST EdD";spc 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

+ se v se as

[caRE NN NI
.

[RESULT]

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: 110 7
4: beep;clr 717;wrt 717,"Flul"; 1)FUNCTION: L, TEST SIGNAL: 120Hz.
wait 1000
5: beep;lcl 717;wait 1000 2) FUNCTION: C, CIRCUIT MODE: PRL,. TEST
6: boep:wrt 717, "F2C 2H2L212"; 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: cir 717
11: cli 7 Note
12: lcl 7 .
. W en llo in step 3: Local Lockout; causes 4262A
13: prt "IEST Ewb";spc 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
fmt 1,£1.0

rem 7

cli 7

clr 717

1+A

"LOOP" :wrt 717.1,"R",A
beep;wait 1000

: if (A+1+A)$#9:9t0 "LOOP"
9: clr 717

10: prt "TEST EwbD";spc 3
11: end '

*6323

oMb wih+HOoO
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Hewlett-Packard Tested by
Model 4262A
LCR METER Data
Serial No.
e — _
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
1GOOpF |C. V. -8counts C. V. + 8 counts
10nF |C. V. -5 counts C. V. + 5 counts
100nF |C.V. -5 counts C. V. + 5 counts
1000nF |C. V. -5counts 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. -3 counts C. V. + 3 counts
10nF |C. V. -3counts C. V. + 3 counts
100nF |C.V. -3counts C. V. + 3 counts
1000nF |C.V. - 3counts C. V. + 3 counts
10uF [C.V. -3 counts 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. - 7counts C. V. + 7 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. -5 counts C. V. + 5 counts
100nF | C. V. -5 counts C. V. + 5 counts
1000nF | C. V.-5counts C. V. +5 counts.

*¥C. V. = Calibrated Value.

(Sheet 1 of 3)




Plfﬁfgsg:] 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.- 5 counts 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.-3counts 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.-5 counts 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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Results

Paragraph Test
Number Minimum Actual Maximum
4-11 RESISTANCE ACCURACY TEST
1kQ | C.V.E5counts C. V. + 5 counts
10k | C. V.-5counts C. V. + b counts
100k C. V. -5 counts C. V. + 5 counts
10MQ | C. V. -5 counts 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 III). 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.
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Model 4262A

Section V
Table 5-1
Table 5-1. Adjustable Components.
g ;ﬁ‘;ﬁ%ﬁ Name of Control Purpose
A9E.6
(Para. 5-20) +12V To set output of +12V dc power supply.
) To eliminate any dc offset voltage in A12 Range Resistor
Al12R1 . . i
= Amplifier in order to maximize measurement accuracy on
(Para. 5-22)
each range.
A12C3 To eliminate measurement error due to stray capacitances on
@ y 25) A12 board assembly. Maximizes measurement accuracies of
ara. - 10kHz measurement.
Al12C11 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
Al13R2 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.
Al14R1 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.
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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 7.5kQ Changes test signal level. If signal level
Al11R16 » HP P/N: 0698-3259, R:FXD 7.87kQ is too high, use less resistance; if too
HP P/N: 0757-0441, R:FXD 8.25kQ low, use more resistance.
) . Minimizes dissipation measurement
A12C1 gg g/ﬁ; 8%68'8158’ C;IEXD 6800pF error on *100nF (100uF) and *10uH
(Para. 5-23.) ’ HP P/ : 0120' 60, C:F§g 8200pF (10mH) ranges at 10kHz measurement.
IN: -0161, C: 10CCOpF Refer to Paragraph 5-23 (2).
Minimizes dissipation measurement
Al12C2 » 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).

A12C3 » 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 oscillation of
Al2C14 1y gp P/N: 0160-2307, C:FXD 47pF A12U2 OP AMP in measuring
10m§Q resistor at 10kHz.
' Changes adjustment range for dissi-
Al3C1 » 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- Changes the feedback signal
/N: 0160-0134 220pF amount of AL3U5B OP AMP.,
> gg g;ﬁ g}gggggg’ 85‘))%3 éggg Eliminates switching transient noise
Al4C5 HP P/N: 0160-2202, C:FXD 75pF If\§°m.A114 g’lhas? detecl‘i“ O“EP“t-
HP P/N: 0160-2203, C:FXD 91pF ominal value 15 usually used.

Note: éomponent marked ( p ) 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. '



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

Paragraph DUT Component HP Part Number Czlégﬁzlc? Chfrzgr ;ﬁﬁi cs
5-24 | _ . D< 0.001
— C: 10nt 0160-0408 0.1% ~t 1kHa
— C: 1000pF 0160-3766 0.1% D<o
C C: 10nF 0160-0408 *D:0.1%
) R: 10kQ 0698-6360 (at 1kHz)
5-25 C: 100pF 0160-0336 *D: 0.1%
R: 100kQ 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%
—1HW— R: 3kQ 0698-6348 (at 10kHz)
C: 100nF 0160-4113 *D: 0.1%
R: 100Q 0698-6323 (at 10kHz)
C: 100nF 0160-4113 *D: 0.1%
—AHW— R: 3000 0698-6346 (at 10kHz)
5-26 C: 18pF 0160-2263 *D: 0.1%
—Hwr R: 8.66kD 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).
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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 R equirements.

Assembly Repaired
or Replaced

Required Adjustments

Al (04262-66501)
A2 (04262-66502)

A3 (04262-66503) None
Al (04262-66504)
A5 (04262-66505)
A9 (04261-77009) | Para. 5-18
A11(04262-66511) None

. 5-20 and 5-22
A12(04262-66512) | e 5-20and 522
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
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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 \
\DDDD 0noo @@@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
A9TP5 -12V £0.15V
A9TP6 +5V £0.15V

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



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
- o S BO0E
QOO OD® ‘e BEDNO \DDDD Q000 666
N— — -

Figure 5-2. Nanoprocessor Operating Power Voltage Adjustment Location.
EQUIPMENT:
DC Voltmeter...... e HP 5300A/wb306A
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
C7204
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
+0.1Vdec.

d. Remove cables and DC voltmeter from 4262A.

5-7



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
Qtt Source ol 1

OSCILLOSCOPE

L
o2
e}

r—————————————'—
o300
OHog0 C U

0
t 44
IEp1+8800] 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. .. ..ot i, OFF
SELFTEST............coivvinunvnn... OFF
FUNCTION. .........cco0iiiiiiiinnnnn.. C
CIRCUITMODE. ............ccovuuun.. 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 (Hpor and Hcur) and Low
terminals (Lcur and Lpor), respectively, must

be connected together.

d. Set oscilloscope control as follows:

VOLTS/DIV ... .. 0.01v
TIME/DIV. .............0ovui.... 0.5msec
TRIGGER. ............... ... ........ INT
SWEEPMODE ...................... AUTO
Input............ .. ... . GND



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 AI3 TPI
(2)To AI3 TP2
(3) To AI3 TP3 BNC To ALLIGATOR CLIP CABLE

OSCILLOSCOPE

i z=So o
0,0 C U

56,2
— Lo ldtee| %5
Figure 5-5. A13 Board Offset Adjustment.
EQUIPMENT:
Oscilloscope . ....... ...t HP 180C/w1801A/w1821A
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Section V
Figure 5-6 )
ADJUSTMENT
PROCEDURE:
Note

5-10

The Al12 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
A13TP1 and 4262A chassis (see Figure 5-5).

b. Set 4262A controls as follows:

DCBIAS. . ... i i OFF
SELFTEST. .........cccivviiinn... OFF
FUNCTION. ...ttt e it e e i in e L
CIRCUITMODE. . ........cciiieiina... SER
LOSS. .. e D
TESTSIGNAL ........... ... 1kHz
LCRRANGE ..................... MANUAL

(Set to 100mH range)
DQRANGE ........... .. .. AUTO
TRIGGER. .. ....... ... . INT

¢. Short-circuit the four UNKNOWN terminals together.

d. Set oscilloscope controls as follows:

VOLTS/DIV . ... i 0.005V
TIME/DIV. ... ...... ... ..., 0.5msec
TRIGGER. ... ....... ... .., INT
SWEEPMODE ...................... AUTO
Input........ ... . e GND

and 4262A test point

e. Adjust position control of oscilloscope so that baseline is centered on the CRT.

f. Set oscilloscope INPUT to DC.

€. Adjust “OFS-1” potentiometer A13R1 until dc level of displayed waveform is OmV
+1mV. Refer to Figure 5-6 which shows well adjusted waveform.

Figure 5-6. Waveform at A13TP1.

o
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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. . .. .iiiii it it C
CIRCUITMODE. . ..................... PRL
LCRRANGE ........... .. ovviun. 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
LCRRANGE ..........cviiivnnnn. MANUAL
(set to 1000pF range)
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Figure 5-8

Model 4262A
ADJUSTMENT

C.

5-12

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 0 volts de.

Figure 5-8. Waveform at A13TP3.

A
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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

E{]DD 00oo &

%

Figure 5-9. A14 Phase Detector & Integrator Adjustment.

EQUIPMENT:

DC Voltmeter ................... HP 5300A/w 5306A
HP 16361A
TestLeads..................... HP P/N 16361-61605

Note
If DUT box is not available, it is recommend-

ed that the following DUT’ be used as
standards:

DUT

Values of components

Calculated D
(1kHz)

Required
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%

Lt

R

C: 10nF
R: 10k

(HP P/N: 0160-0408)
(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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Figure 5-10

ADJUSTMENT

Model 4262A

5-14

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.

d. Set 4262A controls as follows:

A2281 )
s - “\
A22 Board Assembly

My @ ® & o R

Figure 5-10. A22S1 Switch Setting.
DCBIAS....... ... i, OFF
SELFTEST. . ... ..., OFF
FUNCTION. . .. .. i C
CIRCUITMODE. ............ ..., PRL
LOSS. .. e e D
TESTSIGNAL . ......ciiiineennnn, 1kHz
LCRRANGE ...........ciivivinnn., AUTO
DQRANGE ............ ...t AUTO
TRIGGER. ... ..., INT

e. Connect nothing (open, co Q) to UNKNOWN terminals.

Note

High terminals (Hpor and Hcur) and Low
terminals (Lcur and Leor), respectively, must
be connected together.

f. Adjust “OFS-4” potentiometer A13R67 for +2 volts 0.5 volts (the voltage is actually

negative).
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Figure 5-11
ADJUSTMENT
(2) ZERO DETECTOR & APAO ADJUSTMENT.
—

DUT BOX

PROCEDURE A.

(a)

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 0 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.

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
Al3R67 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,

5-15
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5-16

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.

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 fOI:.OOO 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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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.

] (a) (b)

Q-
Figure 5-12. 10kHz Measurement Accuracy Adjustment.
EQUIPMENT:
DUTBOX. ..ottt it it i aineaee e HP 16362A
TestLeads.................... HP P/N: 1636161605
B 1 See Note below.

Note

It is recommended that the following DUT’s
be used as dissipation factor standards. DUT’s
marked with a dot (s ) in the table are includ-
ed in the 16362A DUT Box.

Required
DUT Values of components ?f:‘;g‘ktf{c;;) Calibration
Accuracy
C1
*C1::100pF (HPP/N:0160-0336)| | oo
™ | R1: 100k (HP P/N: 0698-4158) ‘
C2
_ [+C2: 1000pF (HP P/N: 0160-3766)| | oo
1™ | R2: 10k (HP P/N: 0698-6360) .
¢a k3 | 03 10nF  (HP P/N: 0160-0408) D...0.1%
—HW— | R3. 3k (HP P/N: 0698-6348)|  1-885 [g'bod;?*
. . 0,
C4
*C4: 100nF (HPP/N:0160-4113)| | (o
™| R4: 1002 (HP P/N: 0698-6323) .
¢s Rs | C5: 100nF (HP P/N: 0160-4113)
—HW—/ RS 3000 (HP P/N: 0698-6346)| 1885

*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.
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ADJUSTMENT

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......... .. i OFF
SELFTEST............... ... ... ... OFF
FUNCTION. ....... ..ottt C
CIRCUITMODE. ...................... PRL
LOSS. ... D
TESTSIGNAL . ............ ...t 10kHz
LCRRANGE .......... ..ot AUTO
DQRANGE .......... ... .. .ottt AUTO
TRIGGER........... ... .o, INT

c. Rotate both C and L ZERO ADJ controls fully cw.

d. Set 16362A LCR RANGE to 1000pF D = 1.8 or connect the following sample, as an
alternate DUT, to 16061A:

DUT Values of components

C

_Du_ C: 1000pF (HP P/N: 0160-3766)

R R: 10kQ (HP P/N: 0698-6360)

e. Adjust capacitor A13C1 for the calibrated value of the 16362A (or DUT) 3 counts on
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.

5-18
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f. Verify that the table below is satisfied when the tests are made by changing DUT and
CIRCUIT MODE (as given in table):

16362A C%l%g%?T Capacitance |Dissipation Factor

LCR RANGE MODE Readout Readout

PRL
1000pF D=0.01 -I__:,:l— *C. V. £ 2 counts | *C. V. £ 2 counts

PRL
1000pF D=1.8 -{j:_l— Approx. 1100 counts| *C. V. £ 3 counts

SER
100nF D=1.8 | 4HW\— | Approx. 500 counts | *C. V. £ 5 counts

SER
1uF D=0.01| 4w | *C. V. £ 2 counts | *C. V. £ 2 counts

B C V. = Calibrated Value of DUT.
g. If table test fails, repeat step e.

(2) A12C1 Adjustment.

Note

The follawing A12C1 Adjustment needs to be
performed only when A12R4 is replaced.

a. ‘Set 16362A LCR RANGE to 100nF D = 1.8 or connect the following sample, as an
alternate DUT, to 16061A.
C

m C: 100nF (HP P/N: 0160-4113)

R R: 100©2 (HP P/N: 0698-6323)

b. 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:

6800pF HP P/N: 0160-0159

8200pF - HP P/N: 0160-0160

10000pF HP P/N: 0160-0161
Note

Nominal value is 6800pF. Increasing A12C1
by 1000pF increases display 2 counts.

(3) A12C3 Adjustment.

a. Remove Test Leads and attach 16061A Test Fixture to 4262A UNKNOWN terminals.

b. Connect the following DUT to 16061A.

C: 10nF (HP P/N: 0160-0408)

C R

—AH-W—

R: 3k (HP P/N: 0698-6348)
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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 15 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
—HW—
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.
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(Confirmation check)

Note

If 16362A DUT Box is available, use pro-
cedure A. If not, use procedure B.

PROCEDURE A.

g.

Remove 16061A 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 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 163624 on 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.

1.

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: 100k (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.
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5-26. C ZERO ADJ CIRCUIT ADJUSTMENT (A12).

PURPOSE:

To adjust C ZERO ADJ control range.

No adjustrhent is required for L ZERO ADJ
control.

EQUIPMENT:

Note

l DUT BOX

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.............
. SELFTEST...........
FUNCTION. ..........

DQRANGE ..........
TRIGGER............

3. Set 16362A LCR RANGE to 19pF or connect the following DUT to 16061A:

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

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

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

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

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

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

c R C: 18pF

(HP P/N: 0160-2263)

—AH-HW—

R: 8.66k2 (HP P/N: 0698-3498)
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4. Note capacitance and dissipation factor readout on 4262A display.

5. Rotate 4262A C ZERO ADJ control ccw 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.
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Paragraphs 6-1 to 6-6

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
parts, Table 6-1 lists abbreviations used in the
parts list and throughout the manual. Table 6-3 lists
all replaceable parts in reference designator order.

Table 6-2° contains the names and addresses that
correspond to the manufacturer's code numbers.

6-3. ABBREVIATIONS.

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

6-5. REPLACEABLE PARTS LIST.

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

a. Electrical assemblies and their components in
alphanumerical order by reference designation.

b. Chassis-mounted partsin alphanumerical order
by reference designation.

¢. Miscellaneous parts.

d. Illustrated parts breakdowns, if appropriate.
The information for each part includes:

a. The Hewlett-Packard part number.

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- RWVY = 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 ‘?eq“ency oscillator Hz = hertz NSR = not separately S-B = slow-blow
BE CU = beryllium copper _
N . . replaceable SCR = screw
BH = binder head IF = intermediate freq. - .
. SE = selenium
BP = bandpass IMPG = impregnated SECT = section(s)
BRS = brass INCD = incandescent OBD = order by description SEMICON - semiconductor
BWO = backward wave oscillator INCL = include(s) OH = oval head st - silicon
ccw = counter-clockwise }si N ;:?::::]on(ed) ox = oxide SIL = silver
CER = ceramic h SL = slide
CMO = cabinet mount only k = kilo = 1000 P = peak SPG = spring
COEF = coefficient B e . SPL = special
COM = common t;{N - }frﬁ’::lgper :C - g;;gtfdlgx_x{cmt SST = stainless steel
COMP = composition LK WASH = lock washer PH BRZ = phosphor bronze SR f split ring
COMPL = complete X N Tare STL = steel
LOG = logarithmic taper PHL = Phillips
CONN = connector LPF = low pass filter PIV = peak inverse voltage
CP = cadmium plate PNP — positive-negative- TA = tantalum
CRT = cathode-ray tube s - 10-3 = positl 8 TD = time delay
: m = milli = 10 positive _
cw = clockwise TGL = toggle
M = meg = 10 P/0O = part of THD - thread
DEPC = deposited carbon MET FLM = metal film POLY = polystyrene IO
: . . N TI = titanium
DR = drive MET OX = metallic oxide PORC = porcelain TOL - tolerance
ELECT = electrolytic foRAT = m'f‘“.“ftm“"r gg‘} z p°ts‘“t‘?“(s) ; TRIM = trimmer
ENCAP = encapsulated = miniature = potentiometer TWT = traveling wave tube
_ MOM = momentary PP = peak-to-peak
EXT = external N i
MTG = mounting PT = point u = micro = 10
F = farads MY = "mylar" Pwv = peak working voltage
f = femto = 10715 _ -10°° VAR = variable
FH = flat head n = nano = VDCW = de working volts
FILH = fillister head N/C = normally closed .
FXD - fixed NE = neon RECT = rectifier w/ = with
N 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
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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).

¢. 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 WwI
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 (O
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
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Model 4262A

Section VI

Table 6-3
Table 6-3. Replaceable Parts.
Reference HP Part o L Mfr
. g t Description Mfr Part Number

Designation Number Y P Code
a1 04262066501 i MOTHER BOARD ASSEMBLY 28480 C42b2eb6501

0426226501 1 PC HOARD, BLANK 28480 0426226501
Ay 12513004 1 CUMNECTOR 40Pl M RECTANGULAK 76381 14822002
A1 XAQR 12511886 CONNECTORSPC EDGE 19=CONT/ROW 2«ROKS n4806 292~15=30=340
AP XALLIL 12511886 CONNECTOK=PL EDGE 159=CONT/ROW 2=ROWS 04506 252%15«3u=3u0
APXALIR 12511888 CONNECTORPC EDGE 1S«CUNT/RUN 2«RUWS 04506 252w18e30w340
aLXALRL 12%1=1886 CUNNECTOR=PC ENGE 1S«CONT/ROW 2eRURSE 04506 252=15%30=340
ApXAy2R 1251=18R6 CONNECTORPC ENGE )1S=CUNT/ROW 2eROWS 04506 2652e15=30e3d0
Atxat s 12%1e1886 CONNECTOR«PC EDGE 195«CONT/ROW 2=RDWS pUS06 252wiSws0e3ul
AfXALLR 1251w1886 CONNECTORPC EDGE 15«CONT/RUW 2-ROWS nus06 292e15e30=340
aqndqdgL 1251 =1868s CONNECTOReP( EDGE 15+CUNT/ROW 2R(QwS 04806 2%2=15=30e340
AL XALER 1251 =1&Ab CONNEC TOK=PC EDGE 15«CONT/ROW 2eR0UWS nu4snG 252« 5e30e34d0
AtNAPYL 1251w 1886 CONNECTOR®PC EDGE 1S«CONT/ROW 2=ROWS 04806 252w15=3u=5d0
ALXAR K 1251«18Rs CONNECTOR®PC EOGE 15«CUNT/RON 2=RUWS DuS06 2%¢=1%e30=340
apxa2dL 1251880 CONNECTOR®PL EDGE 15«CONT/RON 2«ROWS 14506 252=15=30e3ul
AL XAQP2R 1251 =1ERs CONNECTOR=PC EDGE 1S5«CUNT/RUN 2=RUWS 0US06G 252w 1S« 303Ul
AL XAP 3L 1251 =tRAL CONNECTORePE EDGE 19«CONT/ROW 2<«ROWS D4806 252=1%5+30e340
AL XAQSR 125t=1886 CONMECTURWPL EDGE 1S«CONT/ROW 2=R0OwS 04SuG 2h2e15=30~340
AQxagdL 12%51=18R6 COMNECTORePC EDGE 15«CONT/RON 2=ROWS 04506 252w 15e30@sd0
A1 XADuR 1251 =188e CONNELTOR®PL EDGE 15=CUNT/RGW 2-ROWS 04506 252=15=3u=340
AL XARSL 12511886 CONNECTORePC EDGE 15«CONT/ROM 2«RUWS nas06 252w 18=30m540
ALY ARSR 1251 =P80 CONNECTURePC EDGE 1S«CONT/RUW 2«R0OWS 04506 252e19=30=300
L2 04262«066502 1 Kt YROARD § DISPLAY ASSEMBLY 28489 042eewbbhle

042o2e26502 1 PL HOARD, RLANK 2k4uAg J4262m20502
4201 0180-n0291 Q CARACITOR=F XD tUF4mi0% 3HVDC T4 Quaod 15001{05x9034%42
4081 1990«0idb 37 LENVISIRLE LUMaINTs{C [Fs20MAmMAY 28480 19900480
APLSY 1990=04HK0 LEDVISIHLE LUMeINTZIMLL 1Fs20MAmbidx 28u8y 1990w0ube
a2D8 1990=0480 LEDeVISIHLE LUMeINTSIMID [Fz20MaeMAX PRUBC 1990=0dkb
A2D54 1990«048b LENmVISIRLE LUMSINTSINCD [#820MAeMAX 26480 1990e04R0
A205% 19900452 1 DISPLAYeNUM SEG 1wCHAR ,3eH 28440 1990«0ak2
4205k 1990w0d 34 7 DISPLAY=NUM SEG 1=(HAR (3=H 28480 1990=04 54
a2057 1990=0434 DISPLAYeNUM SEG JwCHAR ZeH 28UK0 1990%04 84
A2L:8A 199008 34 DISFLAY=NUM SEG 1=mCHAK (3eH 26480 1990=0d 34
a2hsa 199000547 1% LEDeVISIHLE LUMeINTa3IMED JFz20MAatAX 28489 1990=0517
220810 1990=0%17 LEDeVISIALE LUM=INTZ3MCD [F220MAwMAX 2busgQ 1390=0517
420811 19500517 LEDeVISIALE LUMSINTZIMLD [FE20MiaMAx 28180 1990=0517
A20812 1990wt LECaVISTHLE LUMaINT2EMCD [F220MawMAYX 28480 1990=04917
420513 19900517 LED=VISIRLE LUM=INTZ3MCD [F220MAeMAY 28480 1990.0537
AQUS11 1999«0517 LeNeVISTRLE LUMeINTSIMCD IF220MAmiAX 28480 1990=0517
APDSYS 19900517 LEUWVISIRLE LUMINTZIMLD IFz20MAeMAX 28uR0 1999=0%17
420518 1990«0517 LEDSVISIBLE LUMSINTIAMCD [F320MAaMAX 204890 1990e0517
420517 19900517 LED=VISIRLF LUMeINTEIMCD [FS20MAeMAx 2848y 1990e0517
A20812 19900%17 LEDVISIRLE LUMaINTZIMCD [F=20MawMAX 28uBY 19900917
420819 19900517 LED=VISIBLE LUMeINTS3MCD [F320MAeiAX 28480 1990=0%17
A20820 19900434 DISPLAYNUM BEG 1=CrHAR  3eH 28480 1990=0634d
a2us2y 1990=04 30 DISPLAYeNUM S5EG JeCHAR ,3eH 28480 19900434
a20322 1990«0434 DISPLAY=NUM SEG 1eCHAR ,3eH 28480 1990=0U 34
420828 19900430 DISPLAYeNUM SEG falHAR (3en 26480 19900034
A20524 1990=0486 LED-VISIBLE LUMeINTSIMCD [Fz20MA=MAX 28480 1990=gu8o
A42052% 1990-0486 LEDeVISIHLE LUMeiNTZIMLL [F320MAmMAX 26480 1990e0480
A2USP6 1990 =04Rb LECeVISIBLE LyMeINTSIMCD [F3R0MAaMAX 28480 1990=04Bb
220527 1999e04d86 LEDWVISIBLE LUM=INTSIMCD [Fz2oMAeMAX 2840 19900480
42Us28 1990-0665 LEN«VISIALE LUMeINTSIMCD IFs2¢MAaMAX 28480 1990-0665
A20829 1990-0665 LEDVISIRLE LUMeINT3IMCU IFS20MAeMAX 28480 1990-0665
820830 1990-0665 LED=VISIBLE LUMaINTI{MCD IFz20MAeMAX 28480 1990-0665
ag0s3 1990-0665 LEDeVISIHLE LUMSINT=IMCD [F220MAmMAY 2ua8e 1990-0665
820542 1990«0486 LED@VISIALE LUMeINTSIMCD IFz20MawMax 28486 1990=04R6
420533 1990«04R0 LeDeVISIRLE LUMeINTIIMCD [Fs20MAeMAx 2basg 1990~0480
A2083u 1990=048e LEDeVISIHLE LUMINTZIMCD IF=20MBeMAYX 24¥48a 1990e0u8h
220s3% 1990«04P0 LEDeVISIALE LUMaINTZIMCD [Fs20MAeMAY 28480 19900440
420536 1990«04806 LECVISTHLE LUMSINTZIMLD IF=20MaeMAX 28480 1990=9486
4205137 1990=0U4R6 LEDeVISIELE LUMeINTEIMCD IFS20MAwMAX 28480 1990=0486
A2083R 1990-0436 LEDWVISIHLE LUMeINTSIMCD [F220MAwiaX 28480 1990=0480
AgUS 19 1990e0uRe LEDeVISIBLE LUMeINTZ{MCD [Fa20MAwMAX 28480 1990=0ud6
A2V0340 1990-0665 LEDeVISIBLE LUMeINTZ{MCD [Fa20MA=MAX 28uBO 1990-0665
420841 1990-0665 LEDeVISIBLE LUMINTZIMCD JFz20MAeMax 28480 1990-0665
A205u2 1990-0665 LeCaVISIMLE LUMeaINTI{MCD IF320MAeMAX 2Basgn 1990-0665
A20843 1990-0665 LEOVISIBLE LuMeaINTaIMID JF220MA=MAX 26480 1990-0665
A20844 1990-0665 LEDeVISIBLE LUMeINTSIMCD [F320MaeMAx 2840 1990-0665
420545 1990-0665 LEDeVISIBLE LuMeINTaIMCL [F220MaeMAX 28480 1990-0665

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).
renc HP Part o Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
420846 1990-0665 LED=VISIBLE LUMINTZ{MLD [F220MbeMAX 28489 1990-0665
A20s47 1990-0665 LLEG=VISIBLE LUMeINTSIMED JFz20MAwMAY 2HURY 1990-0665
420348 1990-0665 LEO=VISIRLE LUMe]INTZIMCU JFSQ0MAwMAX 253480 1990-0665
420849 1990-0665 LEDeVISIBLE LUMeINTEZEMCD IF220MAwMAX 2Bubo 1990-0665
220550 1990-0665 LED«VISTHLE LUMeINTZIMLD [FagoMAeiax 28480 1990-0665
4205%1 1990-0665 LED@VISINLE LUMSINTIIMID 1Fs20MAmMAX 28480 1990-0665
A2U552 1990-0665 LEUeVISIBLE LUMSINTZ{MED [FS20MAmMAY 28460 1990-0665
4208593 1990-0665 LED@VISIBLE LUMeINTBIMLD TF220MAeMAX 28480 1990-0665
220854 1990-0665 LEDeVISIBLE LUMeINTIIMID TF220MAwMAX 26480 1990-0665
A2058%% 1990-0665 LED=VISIRLE LUMeINTE{MLD TFE20MAwMAX 28480 1990-0665
420856 1990-0665 LED=VISIRLE LUMINTSIMLD [FE2(MAmMAX 28480 1990-0665
A2d 1200-0638 A SOCKETwIC 14=CONTY DIP=SLDR 03251
AgJe 1200-0638 SOCRETewIC 14aCONT UIPeSLLK 03251
4243 1200-0638 SUCKETeIl 14=CONT DIPeSLDK 43251
82J4 1200-0638 SOCKETlC j4eCONT DIPeSL DK 03251
az2Js 1200-0638 SUCKET*IC 14«CUNT DIPeSLDNM 03251
az2Je 1200-0638 SUCRET=IC 14eCONT DIPeSLDK 03251
8247 1200-0638 SOCKET=IC 14eCONT DIPeSLOR 03291
A2J8 1200-0638 SUCKET=IC JUCONT DIPeSLDR 05251
ARy 16834718 37 RESISTON U470 5% 25w FL TCzed00/+4600 01606 CBuT1S
a2R2 ObbIwul1S RESISTUR 470 5% ,25W FC TCswd0/+800 01606 CR4TLS
A2K1Y DELSTUN AL RESISTIOR 470 5% ,2%w FL TC8eU00/4600 01606 CB471S
ARy 0uBlea?15 RESISTUR 470 5% ,25n FL TC2ed00/4600 01606 CB471S
42rs Veé3=2715 20 RESISTOR 270 5% ,29%W FL TCaedN0/+n00 01806 €8eris
a2Ke Omk3e271% RESTSTUR 270 5% ,2%k FC TCEwd00/¢600 01606 CBR71S
aaR7 U6E3e2718 RESISTORK 270 9% ,25w FU TCR=dNQ/+000 01406 CB271s
A2RAR V6832715 MESTISTON 270 S 25w FL T(8«t00/+600 01606 caer1s
AgR3 O6R3e271% RESISTOR 270 5% ,2%W FC TC3=400/4600 01606 cBe715
A2R190 0683e2715 RESISTOR 270 5% ,25# FU TCZe400/4000 01406 cBe71%
A2R1Y fonleu?tsy RESISTOK 4T0 9% ,25w FC TC®e000/4000 01606 CB4d71S
A2k12 06R3eu718 RESISYOR 470 S% ,2%i FC TC8=d00/4600 01606 cBa71s
42K13 0683ed715 RESISTOR 470 5% 2% FC TC3e400/4600 01606 cBu71s
p2R14 06H3e06715 RESISTOR 4Y0 SX ,25W FC TC2«400/4000 01606 tHAT1S
LY-LEE] Obrlea?1S RESISTUR 470 SX 2% FC TCE=d00/4600 01606 CHaT1S
A2K1s Oek3eu715 RESISTOR 470 5% ,25% FC TCT«d00/4600 01606 CBuT1sS
A2RLT Go63md715 RESISTOR 470 SX ,254 FC 1C2=400/4600 01606 CRuTLY
ARtk CoBled?is RESISTUR 470 SY ,2%% FC YC3w400/4600 nieoG ceuT18
8251 S0nv=9436 28 SWITCH, PUSHBUTTON 28480 50609436
S0ulendu? 2 KEY CAP 25480 S504le0lue
4282 S0b0=4B02 1 SLIDE 4SSEMHLY 28480 SVe0eidBoe
5020=34un 1 SPRINGSDETENT 28480 S5020w3440
8283 50609430 'SWITCH, PUSHBUTTON 28480 5060%94 30
Soul=nis] u KEY CAP 284b0 5041+0851
4254 SUL0m94 36 SWITCH, PUSHBUTTON 28480 5060=9436
S0utel 35y KeY CAP 26080 S04d1e0$51
A285 5060e9430 SWITCH, PUSHBUTTON 28480 5060294356
50Ulen3Sy KLY CAP 28480 S041=035]
A256 S50t0e9436 SWITCH, PUSHBUTTON 268480 50609436
S0atenity Kty CaP 28480 S5041~03%)
2287 50609436 SWITCH, PUSHBUTTON 28480 506099430
Scdien252 [ KEY CaAP 28u80 S0a1=02%2
425R 5060m3u36 SWITCH, PUSHBUTTON 26480 5060=9436
50425 KEy CapP 28480 5041m0252
A289 S060=90i6 SWITCH, PUSHBUTTON 28480 50609436
Sput=gese Kty CaP 2B4E0 50u)=0e52
LA S060=9u%n SWITCH, PUSHBUTTON 28480 S0b0=9436
LYYRRL.ES L) 1 KEY CaP 28480 S0utw03ly
L2811 5060094 L6 SWITCH, PUSHBUTTON 28480 5000943
S56ulen252 KEY Cap 28480 S041m0e52
22512 5060=9d36 SWITCH, PUSHBUTTON 2RUBE 50609430
Soulends? Kty Cap 20480 S0ut=02Se
42513 9060+9436 SWITCH, PUSHBUTTON 28480 50009438
30di=0318 ¥EY CaAP 28ubo Soutensts
L2514 50609436 SWITCH, PUSHBUTTON 28460 5060=9436
Sout=pnunk 1 KEY Cap 28480 S04lwou08
A2391% 50u0=9436 SWITCH, PUSHBUTTON 28480 500094306
50410318 Kty Cap 284890 50410416
42516 SU60=%43n SWITCH, PUSHBUTTON 28480 506029436
S0uteQ3te Kty CAP 28480 S50uiw0318
42817 50p00=943s SWITCH, PUSHBUTTON 28480 %060w9430
S04lw031R KEY Cab 28480 5041%0318
42518 So60e9a3s SWITCH, PUSHBUTTON 28480 Y060=543e
SNUlendty KEY Cap 28480 204t=0318
A2519 S060-943s SWITCH, PUSHBUTTON 28480 5060w94 30
S643=0309 - 4 KeY CAP 28460 50410309
a2s20 506009436 SWITCH, PUSHBUTTON 28480 50609436
504d1w0309 KEy CapP 284480 5041-0309
a252} 50509430 SWITCH, PUSHBUTTON EEYTL 50009436
S0dlen3in Kty Cap 28480 5041%0318
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Table 6-3. Replaceable Parts (Cont'd).

Reference HP Part L Mfr
- A N Qty Description Mfr Part Number

Designation umber Code

h2822 S060+943s SWITCH, PUSHBUTTON 28480 50009436
50uien3id KLY CAP 28480 S0uj=0318

42523 50609436 SWITCH, PUSHBUTTON a8u8o S060=9436
S04lendng KEY CaP 28UB0 $041%0309

2824 5060-943b SWITCH, PUSHBUTTON 28480 5060~9436
S0d41en3t8 KEY CAP 28480 50u1w03(8

42525 50609436 SWITCH, PUSHBUTTON 28u8o S000=9u36
50¢i=0318 KEY CAP 28uBY 50ute03]8

A2524 50609436 SWITCH, PUSHBUTTON 2Bubo 5060=94306
S0ulen3tA KEY CaAP 28480 504le0318

a2uy 18201200 L) 1C INV TTL LS MeX feINP 6169M SN74LSOSN

A2U2 1R20eDU9] 4 1€ DCOR YTL BCD«TO=DEC 4mTOe)oel INE 0169K SN74LASN

a2U3 18200491 1€ DCOR 1T BCO=TOeDEC 4eTO=iGeLINE 0169+ SNT7414SN

AUy 1820=0491 IC DCDR TTL BCO=TQwDEC UeTOe)Qwl [NE 0169H SN741dSN

a2wy B120.036% t CARLE ASSEMBLY, GoePIN 28480 8120~036%

A2w? 81200362 | CABLE AYSEMBLY, 34ePIN 26480 AtL20-0362

a3 0U2H2e56503 ' HPwIH CONNECTOR BOARD ASSEMBLY 2848¢ 0U262«56503%
0U262=26503 1 PL ROARD, BLANK 28480 ou2e2e26%05%

431 1291=32R3 1 CUNNECTOR 24epIN F MICRORIBBON 28480 1251=3283

4332 1200=04RS 1 SOCKETIIC 1U4wPIN PC MOUNTING 28480 1200=048%

AYSY 310101973 1 SnITCHeSL 7elawh8 DIP=SLINDE=ASSY ,14 02480 {1Pe1028

A3wi 04262-61609 1 CABLE ASSEMBLY

a4 (OPTION 004) 04262-66544 1 THUMBWHEEL SWITCH BOARD ASSEMBLY 28UB0
04262-26544 1 PC BOARD, dLANK 28480

YR 1251-0923 16 CONNECTOR, PC 2 x 11 CONTACT 28480

'YRE] 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

84Jy 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

a4J4 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

ayJs 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 20480

aude 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

A4J? 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28ub0

dudr 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 2KBUKY

aaJe 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 264890

a4J10 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 2848n

auJiy 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

audip 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28080

44J13 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

audta 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

AGJES 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 28480

YRS 1251-0923 CONNECTOR, PC 2 x 11 CONTACT 20480

[YBIR} 1200-0607 5 SOUCKET=IC 16eCONT DIP=SLDR 0138)

Aung H120w3ed 1 CABLE ASSEMBLY, FLAY 28480 8120=0364

a5 (OPTION 004) CURBRebb50% 1 CUMPARATOR REYBUARD ASSEMBLY 28480 ugolwb6d05
V4262265058 1 PC BOAKD, BLANR 28480 Q4262+2650%

A50L3) 19900517 LEDeVISIHNLE LUMINTZEMCD JF2x20MAmMAX 2840 19900517

AS0S2 1990.0%21 2 LEDeVISIBLE LUMeINTE2,2MCD IF3S0MAMAX 28u80 19900521

ASDS3 1990=0%17 LED=VISIRLE LUMINTEIMCD 1Fs20MAeMAX 20480 1990-0%17

AS084Y 19900517 LEDeVISIBLE LUM«INT33MCD IF220MAeMAX 2Rddo 1990w0517

a%0D8s 1990=0521 LEDWVISIHLE LUM=INTZ2,2MCD JFeSOMAeMAX 28480 1990=0%21

AQDSs 19900517 LEDeVISIRLE LUMeINTZ3MEU [F320MAeMAX 28480 19900517

A5DS7 1990-0665 LED-VISIBLE LUM-INT=1.0MCD IF=20MA-MAX

[CET 50009436 SWITCH, PUSHBUTTON 28480 5060436
S041epldp KEY CaAP 28ub SQutensa?

8852 50609436 SWITCH, PUSHBUTTON 268480 506029436
S0die0309 KEY CaP 28480 S0ui=0309

ASS3 5060m9436 SWITCH, PUSHBUTTON 28480 5060+9U 30
Soulmpe5e KEY CAP 28u4b0 Soute0ese

313! Bi2oenieol 1 CABLE ASSEMBLY 28480 #12000361

L1 NOY ASSIGNED

A7 NUT ASSIGNWED

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 ’ . Mfr
- A Qty Description Mfr Part Number
Designation Number Code
A9 0426177009 1 POWER SUPPLY BOARD ASSEMBLY 28480 0U2b1wT7009
0426187009 | PC BOARD, BLANK 28480 0uas1+87009
49Cy 0180«1087 3 CAPACITORIFxXD 2200 UF 16VDCW AL ELECT 28480 0180e10%7
a9C2 0180e10S7 CAPACITORIFXD 2200 UF 16VDCW AL ELECT 28480 01801057
A9CY 0180=1057 CAPACITORIFXD 2200 UF JovDCw AL ELECT 28480 0180=1057
A9C4 0180-10%6 2 CAPACTYORIFXD 1000 UF 25vDC AL ELECY 28480 U180=10%6
a9Cs 0180-10%6 CAPACITORIFXD 1000 UF 25VDC AL ELECT 28480 018010506
49Ce 0140.0200 2 CAPACITORFXD 390PF ¢=5X% 300VOC MIC20+470 12136 DMiSF391J0300WVICR
A9C? 01A0=0814 3 CAPACITUREtFXD 100UF ¢100«10X 16VDCwW AL 28480 0189=-0814
A9CS 01RA0=0814 CAPACITORIFXD 1UOUF 4100%10% 16VDCH AL 28480 0180=0814
a9Co 01R0-0814 CAPACTTNRIFXD 100UF +100e10% 16VDCW AL 284890 01800814
A9CRY 1901=02%7 2 DIODES), RECTIFIER BRIDGE, 200V 28480 1901=0237
49CR? 19010237 0I0DE 81, RECTIFIER BRIDGE, 200V 28480 1904-0237
4901 1R54.0039 1 TRANSISTOR NPN 2N3053S8 81 TOe39 PDayW 02036 2N3053
4902 5080-3078 20 TRANSISTOR NBN S]
A9Gs 5080-3078 TRANSISTOR NPN SI
29064 5080-3078 TRANSISTOR NPN St
A9RY OR11e277 1 RESISTOR ,18 3% 3w PW TC804=90 05580 KSe2t
AGR2 0811=170b 2 RESISTOR ,36 SX 2w Pw TC80e~800 (LY ] biH2e36/100w)
AQR3 06831025 20 RESISTOR {x %% ,25W FC TC3=400/+600 01606 cB108%
A9RUY 0Rtle174ds RESISTOR ,36 5% 2W PW TCz04=800 04878 BWHR=36/100e]
49RG 075720438 1 RESISTOR 5,11k 1Y 125K F TCo0e=100 03298 Cle1/BaT0e511)=F
a9Re 21002521 1 RESISTORSTRMR 2k 10X C SIDE=ALJ (eTRN 03654 £T50x202
A9R7 0757.0440 1 RESISTOR 7,5K 1% 125w F TC=0+e100 03298 Cl=y/8eTUwTS0]=F
IXTT 0757=0289 [ RESISTOR 13,3 (X ,125W F TC20e=100 0299¢ MPUC1/BeT0m1332aF
AQKH9 06984020 1 RESISTOR 9,53k 1% ,125W F TCs0+«100 03298 Clef/BuTluIh3infF
a9K10 0757=0042 4 RESISTOR 10K 1% ,125W F TCe04=100 03294 Cdmi/8=T0w1002=F
AORY Y 0757=0442 RESTSTOR 10K 11X ,125W F TC80ee100 03298 (U=t /8=T0e1002"F
a9Ry 2 (0698~3185 5 RESISTOR 4,04k 1% ,125% F TC80ew)00 03208 Cdel/aetOvuoul=F
49R(13 0n98a31KS RESISTOR 4,64k 1% 125K F TL204=100 08298 Cu=1/8eT0wltoldlaF
AGRLG 06983431 1 RESISTOR 28,7 1% 125w F TC=0+e300 03888 PHESSe] /8aT0md SR T wF
49R1% 07970420 1 RESISTOR 750 1X ,12%0 F TC80+=100 03298 ClUel/Amthe?Snf
A9K16 06983427 1 RESISTOR 13,3 {x 125w F 1C=0+=100 03888 PMLSSw ] /8aT0=] 3R3aF
A9R)? 0757+0317 2 RESISTOR 1,33k 1X ,125W F TCB0+=100 03298 (del/Bal0el33)ef
A9R18 0757-0159 IRESISTOR 1K 1% .5W
A9R19 0683-7529 RESISTOR 7.5K 5% .25W
A9UY 1A26+0271 4 1C 741 0P AMF 0340F LMTALCN
AQU2 5080-3834 1 IC 723 V RGLTR
A9U3 1826=0271 IC 741 OP AMP 0340k LM741CN
AQUY 182600271 1C 741 0P AMP 0340F LM74§CN
9 A9 MISCELLANEOUS PARTS
S0u0w3804 5 HOLDER, CAPACITOR 28480 5040=8304
04261250022 | SUPPORTER, BOARD 28480 0426150022
a10 NOT ASSIGNED
ALY 04262066511 1 OSCILLATOR & SUURCE RESISTOR HOARGD ASSY 28480 04coe=bb511
04262=26511 l PC ROARD, BLANK 28440 0d2n2e2b511
at1Cy 0tA0=239¢6 1 CAPACTTCGR=FXD 1000UF+7%=10% 75V0C AL 04204 3901 0RGQTHIPY
at1c2 01402200 1 CAPACITORF XD 43FF +e5X 300VDC 28un0 01002200
AL1C3 01801051 20 CAPACITUR, FXD 100 UF 1av ™ 28489 0180=1051
a11Cy 01801051 CAPACITUR, FxU 100 UF lov M ELIET) 01801051
a11€8 01RDe1052 4 CAPACITOR, FXD 220 UF 6.3V M 28480 0180%310%2
A11Co 0180=10%1 CAPACITUR, FxD 100 UF 16v M 26ud0 01h0=10%1
aticy 0180e1051 CAPACITUR, FxD 100 UF 1oy M PHUBD 0160=1051
A11C8 0160-5819 3 CAPACITOR, FXD 3300 PF 50V
Ayiee 0160-5819 CAPACITOR, FXD 3300 PF 50V
aticso 0180-0228 F] CAPACITORRFXD 22UF¢=103% 15V0OC Ya ve2uy 1500226X90155°
a11Ct 014ne226 CAPACITOR=PXD 22UF¢wi0X 15VDC T2 0420y 1500220x90156¢2
afi1cye 015021052 CAPACITOR, FXD 220 UF 6.3V M 284890 01BO=10%e
A11CR) 19020688 3 DICDEwZNR 53,6V 2% DOe)S PDS{W TC=¢,081% 020356 SL 11213=351
[X814:7] 190120025 10 DIVOELGEN PHP 100V 200M4 D07 26480 19010025
ALICRY 1901=002% DIGLEGEN PRP 100V 200MA DOe7 28480 19010025
A11CHY 19010025 DIODEGEN PHP 100V 200MA DO-7 28680 1901 =0025
A11CRS 1901-002% DIONE-GEN PRP 100V 200MA DOw? 28480 1Yut=002s
AL1CRe 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28udy 1901-0040
a1 1CRY 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A1CKA 1902-3037 1 DIODELeZNR 3,16V 2% DO=T PO3,dw TC3=,084% 02036
411CRY 19023149 [ DIODE«ZINR 9,09V 5% DDe? POz uw TLEe,057% 02236 FZ7256
A{1CRLO 1901-0040 DIGDE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040
ALICRLY- 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040
ALICRYI2 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 258480 1901-0040
A1ICR) 3 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 2Rub0 1901-0040
A11CR14 1902-0688 DIODE-ZNR 53.6V 2% DO-15 PD=1W
A11CR1S 1902-0688

See introduction to this section for ordering information



Model 42624 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
AfiKy 0490-0234 3 RELAY, REED 28480
Afiw2 0490-0234 RELAY, REED 28480
(3810} 0490-0234 RELAY, REED 28480
Ay iKY Q4900220 1 RELAYIREED 28480 Q490=0220
41101 5080-3078 TRANSISTOR NPN S1 PDs3IQOMW FT3200MHZ 28480 1854=0071
1102 1853-0020 26 TRANSISTOR PNP 81 PDS300MW FTZ1S0MMZ 26480 185390020
41103 5080-3078 TRAMSISTOR NPN 81 PD8300OMw FTB200MHZ 28480 18940071
Afing 1855=0082 1 TRANSISTOR MOSFET PeCHAN DeMODE §1 28480 1855«008¢
A0S 5080-3078 TRANSISTOR NPN 8] PO830OMW FTB200MHZ 28480 18540071
Af110e 5080-3078 TRANSISTOR NPN S] PDE3IOOMW FTe200MNZ 28489 185G4=0071
AL1Q7 5080-3078 TRANSISTOR NPN SI PDs30OMw FYS200MH2 28480 1854=0071
A1{08 5080-3078 TRANSTISTOR NPN ST PDEIOOMN FTZ200MHZ 28480 1854«007)
A1109 5080-3830 22 THANSISTOR JeFET NeCHAN DeMUDE S
A11010 5080-3830 TRAMSISTOR JeFET NeCHAN DeMODE S1
A1101t 1855-0268 9 TRANSISTOR JeFET NeCHAN O-MJDE SI 28480 1885-0268
Ating2 1855-0268 TRANSISTOR JnbET NeCHAN DeMUDE 31 28480 1885-0268
A11013 185340020 TRANSISTOR PNP S] PLB3IQOMA FTaib0MMZ 28u8Y 185320020
A11014 5080-3078 THANSISTOR MPN S] PD330OMA FT3200MHZ 284b0 185d=0071
a11Q1% 18530020 TRANSISTOR PNP §1 POB300OMM FTa]SO0MKMZ 28480 185320020
Al1nte 18530020 TRANSISTOR PNP S PDE30OMW FTa]SOMHE 28480 1853-0020
AtIRy 07680001 y RESISTOR 1K 10X 3w MD TCa04e250 03418 FPle3w250e]00] ek
ALiR2 068323335 39 RESISTOR 33Kk 8% ,25w FC TC3e400/+4800 01606 CH3I$3S
A{1R3 0698e441t8 1 RESISTOR 205 {x ,125W F TCR04«100 03298 Cldel/BeTOe205ReF
AL1Ra 06R1e560% 23 HESISTOR S6 Sx ,25h FC TCzeu00/4500 01606 CREH05
A11RS 0683e560% RESISTOR 56 S% ,25W FC T(3=400/4500 01606 CHS605
A11Re 07570665 4 RESISTUR 100K 1% ,12%w F TC20e=100 03298 Cdel/BeT0wlNgSeF
a11R? 0757e0442 RESISTOR 10X 1% ,12%W F 7C30+«100 03298 Cle]/BeTNel00leF
AL1RA 069800813 2 RESISTOR 1,96k 1Y ,125W ¢ TC304e100 03298 CUal/BeTlol9 | F
al1R9 0698-0083 RESTSTOR 1,96K 1Y% 125w F 1C304e100 05298 Clel/Bellelqgbl=F
[3RLAY] 0797=0405 2 RESISTOR 162 1% ,125W F TC204+100 03298 Cuel/BeTOwlockaF
AJ1RYY 01570405 RESISTOR 162 1X 125w F TCs0e=100 03298 Clwt/8oT0=]b2HeF
ALIR12 nN6Hle270% 2 RESISTOk 27 SX ,25W FC TC=ed00/+500 01606 82708
A11RY3 WoRY=2705 RESISTOR 27 Sx ,25W FC YCseu00/¢500 01606 CHeToY
A11R14 06A%e1H38 3 RESISTOR 15k 5% ,25w FC TC2ed00/4800 01606 CB153%
ALiR1S 06831535 RESISTNR 15k S% 25w FC TCoed00/+800 060G CB1%3%
ALiRYbe 0698-4471 1 RESISTOR 7,87K 1% ,12%4 F TC304w100

*FACTURY SELECTED PART

AtIRLY? G757e0442 RESISTNR 10K X ,135W F TC20+4~100 03298 Cdal/BelOwl00dnF
Ap1R18 069BelU20 | RESISTOR 226 1% 125w P TC30+e100 03298 Cdml/Bal0m220ReF
AttRY19 069R8e1442 2 RESISYOR 4,42n 1% 1250w F TCs0+e100 n3298 Cldwt /RwTUwddd] b
Ay11R20 0469823155 RESISTOR 4, 6UK tX ,125W F TC304e100 03298 Cdul/BeTOwlbuleF
AptRret N757=0278 1 RESISTOR 1,78k 1X ,125W F TC=0eel00 03294 Clm)/Bel0mlTé)=F
Atir22 0643-3335 RESISTOR 33K SY 25w FL TC3=400/+800 01606 CR3335
A11R2Y 0757-0281 RESISTOR 2.74K 1%.25w F TC=0+-100
AYIRP4 065833335 RESISTNR 33K 5% ,25W FC TC=2«d00/+800 01606 (- LK}]
a11Rr2S 06wl U8 2 RESTSTOR 53,6K 1% 41254 F 103042100 05298 (4ot /RuT0uS302~F
ALLIR26 0e98equ2? 2 RESISTOR 400K .5% .25 28480 Go9Beue?
AL1R27 0757-0437 RESISTOR 4.75K §X ,125w F TCsNe=100
AL 1R28 0757-0459 RESISTOR 56.2K t% ,125% F TC=204e100
A411R29 0698wiul? RESISTOR 400K .5% .25W 28480 No9Hwiud?
ALLIR30 0698-4444 RESISTOR 4.87K 1% 125w F TCE04=100
ALIR3E 00838225 1 RESISTOP B,2K 5% ,25W FC TCRelQ0/+700 01806 LuR22%
A11RY2 06k3aa72% 13 KESISTUR 4,7k SX ,25w FC TCswd00/+4700 01606 Cbu728
AttR33 0683«333S RESISTUK 33K BX 28k FC TC2ed0H/4K00 01606 Ch333s
A11R34 07570443 1 RESISTOR 11K 1X ,125W F TCE0eet00 03298 Cdel/BuTOel}02eF
Af1R3S 07157=0416 3 RESISTOR St1 1X ,125W F TC30e=100 03298 Cdel/8mT0eS](ReF
A11R36 06983154 | RESISTUR d,22K 1X ,12% F TCE0+=100 03298 CUml/BaTOU22]F
ALIR3Y 06638625 11 RESISTINR S5,6K 5% ,25w FC TC=ed00/+700 01606 LH5629
A11R38 068303335 RESISTOR 33K 5% ,2%W FC 1C3+000/+b00 01606G CB333%
411R39 01683752% 1 RESIBTOR 7,5K S% 25w FC TC2ed400/+700 01600 ca752%
Ay 1RY4O 064343335 RESISTOR 33x S% ,2%W FC TC2wd00/+800 01606 C8333%
ALIRaY 068323335 RESISTOR 33K SX ,25w FC TCeeU00/+800 016006 CH3335
A11RuU? 06833335 RESISTOK $3K 5% ,25W FC TC3=400/4800 01606 tB333%
A11R43 06833315 RESISTOR 33K SX ,25w FC TCa=u00/4+800 01006 (3335
ay1RuY 07570486 4 AESISTOR 750K 1% ,125W F TC30ee100 05520 CMF oS5}
At IRUS 0757=04B6 RESISTOR 750K 1% 125~ F TC30+=100 05520 CMFeb5el
AL1Rue 0757=04Re RESISTOR 750K 1X 125w F 1C30+e100 05520 CMF+55e]
a11RUY 0757=0486 RESISTOR 750K 1% 125k F TC20+100 05%20 CMFe58e]
ApIRUB 0683+3335 RESISTOR 33K 5% ,25w FC 1Cae=400/4800 01606 CB333s
A11RuS 06833315 RESISTOR 33k SX ,2%W FC T(oe400/4800 01606 €B3335
ALLRSO 0683+3133% RESISTOR 33K 5% ,25w F{ TCzed00/+4800 01606 Cb353S
A11RSY 0683+3335 RELYISTOR 33k 5% ,2Sw FC TC3.u0Q/4B800 01606 CB333%
A1iRS2 0683+3335 RESISTOR 33K SX ,25W FC TCae=dQ0/¢800 01606 CR333S
A11R53 0683-5605 RESISTOR 56 5% .25W

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 o Mfr
- A Qty Description Mfr Part Number
Designation Number Code
AttTy 9100=08h8 2 THRANSFOPMER, PULSE TOK4i2NUY 268480 9100w08be
agita 91000866 TRANSFORMER, PULSE TDKU]2N4 28480 9100~0866
81104 1826-0043 5 1C oP AMp
ISR 18260319 1C 0P aMp 0340F LF356H
[SR1VE] 1RZb=01320 ] IC 0P AMP 07933 RC4SSBON
Ate 04262-66612 1 RANGE RESISTOR BOARD ASSEMRLY 28489 04262-66612
04262-26612 t PC ROARD, BLANK 28480 04262-26612
a12¢y 21600159 t CAPACITORFXD 6ROOPF ¢=10X 200V0C POLYE 0420J 292PoB292
at2coe 01400190 1 CAPACTTOR®FXD 39PF +eS5% 300VOC 12136 DM15E390J0300WVICR
*FACTORY SELECTED PART
41203 01210059 2 CAPACITOR=V TRMRCER 2<8PF 350V PCeMTG 73899 DV11PRAA
¢FACTORY SELECTED PARTY
A12¢cu 01801051 CAPACITOR, FXU 100 UF fev M 28489 01801051
412Cs N180=10%1 CAPACITOR, FXD 100 UF fev M 28480 01d0=1051
a12Ce 01500050 [ CAPACITURFXD 1000PF ¢80w20% JIKVDC CER 2848y 0150=00%0
Af2c7 0150=00%0 CAPACTTORSFXD 1000PF +B0e20% 1KVDC CER 28480 015020050
At2ca 0150=0080 CaPACITOR=FXD 1000PF +B0w20% 1KVDC CER 28480 01500050
(3 01%0=005%0 CAPACITORFXD 1000PF +80«20X% {KyDC CER 28480 01500050
atecio 01500050 CAPACTTUR®FXD 1000PF +B0e20% 1KVDC CEWR 28480 01500050
Ay12Cy1 01210105 1 CAPACITOReV TRMRaCER 9@35PF 200V FCeMTG 75899 DV{IPR3SD
a12042 01800269 1 CAPACTTORFXD {UF+75e10% 150VDC AL 0420 300105G150RA2
a12C13 016002150 ] CAPACITURFXD 33PF +eSY 300VDC 28480 Glo0e215%0
Ay2ciux* 0160-2307 3 CAPACITOR-FXD 47pF +-5% 300VDC
Ay2c18 0180=10581 CAPACITUR, FxD 100 UF 1oV M 2848 Cl180=1051
a12C16 01501051 CAPACITOR, FXD 100 UF Jev M 28480 01601051
8y2Cy7 01K0«1051 CAPACITUR, FxXD 100 UF fov M 28480 0180%1051
ay2c18 01801051 CAPBCITOR, FXD 100 UF lev M 28u80 018021051
a12C19 0180=10%1 CAPLCITOR, FXD 100 UF 1oV M 28480 0180=10%1
812C20 01801051 CAPACITUR, FXD 100 UF 1oV M 28480 0380=1051
A12CKY 19010040 00 DIODE=SWITCHING 30V S0MA 2NS D0=3S 28480 19010040
A1Z2CR2 1903«0040 DIUDE=SWITCHING 30V S0MA NS DOelS 28480 19010040
a12CRY 19010040 DIODE=SWITCHING 30V 50MA 2NS 0035 28480 19010040
AY2CRY 19010040 OIODE~SWITCHING 30V 50MA 2NS DOw3% 28480 190120040
A12CRS 190120040 DINDE=SWITCHING 30V S0MA 2NS DOe3S 28480 1904=0040
ISEIATS 1901%0040 OIODE=SRITCHING 30V 50MA ¢NS PO=35 28480 1901=0040
At2CRT 1901+0040 DIODE=SATTEHING 30V 50MA NS DOe3S 28480 1901-0040
412CH8 19010040 DIODE=SWITCHING 30V $0Ma 2NS. D035 28480 1901<0040
412CR9 1901=0040 DINDE=SWITCHING 30V S0Ma 2NS DU=3% 28480 1901=0040
a12Ck10 19010040 DIODE-SHITCHING 30V S0MA 2NS D038 28u80 1901=004¢
812CR1Y t901=0040 DIODE=SWITCHING 30V S0MA 2NS D035 28480 190520040
Agacwye 1901%0040 DIODE«SWITCHING 30V 50M8 2NS DO~3% 2848y 19010040
Ay2CKYS 19023149 DIGDE=INR 9,00V 5% DUe? PDE,dW 1CE4,057% 02236 F272%8
A12CR14 19010040 DIODE=SWITCHING 30V S0Ma 2NS D035 28480 1901=0040
ay2CK1S 19010040 DIODE«SWITCHING 30V 50Ma 2N§ DNe3S 28480 1901=0040
412CRLs 1901=0040 D10DE=SWITCHING 30V S0MA 2NS DOe3S P8480 19010040
ay2ceyy 1901=0040 DIQDE=SWITCHING 30V S0MA 2NS D0e3S 26480 190120040
S12CRIK 1901=0040 DICDE-SKITCHING 30V SOMA 2NS DUe35 2848y 1901+0040
B12CK10 19010040 DINDE«SWITCHING 30V 50Ma 2N§ DOw3S 26460 1901=0040
A12CR20 19010040 DIODL-SHITCHING 30V SOMA 2NS DUe3S 28480 1901=0040
A12CR21 1901-0376 DIODE-GEN PRP
A12CR22 1901-0376 DIODE-GEN PRP
A12K] 04900237 1 RELAY, REED 2A 26480 04900237
Ateny 1855-0223 TRANSISTOR JebbT NeCHAN DeMODE §I
a12n2 1855-0223 THANS]ISTOR JeFET NwCHAN DeMQODE S1
A1203 1855-0223 TRANSISTOR JeFET NeCHAN DeMODE S
Ar2ng 1855-0128 t TRANSISTOR J-FET N-CHAN SI 28480
41205 1855-0223 TRANSISTOR JeFET NeCHAN DeMODE §1
A120Qs 1855-0223 TRANSTISTOR JwFET NeCHAN DeMODE SI
41207 1855-0223 TRANSISTOR JeFET Ne{HAN DeMOOE S1
A1208 1855-0223 TRANSISTOR JeFET NeCHAN DeMUDE SI
81209 1855-0223 TRANSISTOR JeFET N=CHAN DeMUDE S|
ag2a10 1855-0223 TRANSISTOR JeFET NeCHAN DeMODE SI
A12a11 1855-0223 TRANSISTOR JeFET NeCHAN DeMODE 81
812012 5080-3078 TRANSISTOR NPN SI PD®3I0OMN FT3200MM2Z 28480 18540071
Aj2ay3 5080-3078 TRANSISTOR NPN S] PD3300Mw FTa200MHZ 28480 1A54m0071
212014 5080-3835 6 YRANSISTOR JeFET 2N5245 NeCHAN DaMODE S1 01694 2NS245
812045 1854-0013 1 TRANSISTOR NPN 2N2218A SI TUw5 PDu8OOMW 02036 2N2218a
a12616 1853-0012 2 TRANSISTOR PNP 2N29044 SI TUe39 PDB6OOMKW 01690 2N29pua ,
412017 185320020 TRANSISTOR PNP S1 PDa300Mw F1siSoMHZ 28480 185320020
412018 1853«0020 TRANSISTOR PNP §1 PORIOOMA FTa150MH2 26080 185320020
412019 18530020 TRANSISTOR PNP SI PDBIOOMN FTaiSOMMH2 28480 1853.0020
A12020 5080-3078 TRANSISTOR NPN S1 PDE30OMW FTs200MMZ 28480 185420071
A12G21 185300020 THANSISTOR PNP 81 PDE30OMN FTaiS0MAZ 28480 185340020
Ar2Q2e 185320020 TRANSISTOR PNP S1 PDB300MW FTa)SOMMZ 28480 1853=0020
212023 185320020 TRANSISTOR PNP 3] PDal0QMW FTaiSOMMZ 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 s Mfr
. A Qt Description Mfr Part Number
Designation Number y P Code
Ay 2Ry 2100=2514 1 RESISTOR®TRMR 20K 10X C SIDEwADJ 1eTRN 03654 ETS0m203
Ay 2R2 06831095 1% RESTSTOR M 8SY ,25W FC TC%eB300/+900 01606 CB105%
412R3 0683=105S RESISTOR 1M 5% ,25W FC TCae800/+900 01606 81055
A1 2Ry 0698a2298 1 RESISTOR 10 .05% .33W 28u80 06982298
A12RS 069802294 | RESISTOR 100 .1 .05% 28480 06982294
412Rs 069842296 1 RESISTOR 1010.1 .05% 26480 0698=2290
Ay2Rr? 16982214 1 RESISTOREFXD 10,0k OHM 0,0%% 1/8Bw MF 284890 06982214
A12R8 0698-7847 1 RESISTOR 1.111K .1% .125W F TC=0+-100
AL2RY 06982225 1 RESISTORIFXD 90,0k OWM 0,08% 1/8W MF 28480 069892229
812R10 0698+3329 1 RESISTOR 10K ,3X ,125% F TC®04=100 03888 PMESSet/8eT0ei002eD
AL2R1y 0683-13335 RESISTOR 33K 5% ,25w FC TC2=y00/+800 51606 CB33is
a12Rt2 06834705 L] RESISTOR 47 SX ,2SW FC TCa~400/+500 01606 cBd470%
812R¢3 0883ed70% RESISTOR 47 5% ,25W FC 1C3+400/+500 01606 c84T0%
A12R1Y 06831045 HESISTOR M Sx ,25% FC TCze800/4900 01606 CH105%
A12R1S 06831055 RESISTOR M S% ,25W FC 1(3«800/+900 01606 CB10YS
A12RL6 0683=105% RESIBTOR 1M 5% ,25W FC TC=e800/+9%00 01606 Ch105%
Ar2R17 06R3=105%% RESISTOR 1M 5% ,29W FC TC2wB00/+900 01606 €K105%
Af2R18 0083210585 RESISTOR 1M 5% ,25W FC T{3-800/+900 0160C CH10%%
A2RY9 06831055 AE8ISTOR (M SX 258 FC TCawB00/+900 01606 cH105%
412R20 0683=104%% RESISTOR M 5% ,25W FL TCze800/+900 01606 CB105%
AL2R2Y N683w)105% RESISTOR (M S% ,25W FC TC3=800/+900 01606 ¢B105%
A12R22 06834035 RESISTOR (M 5X 285w FC TC2«800/+900 01606 (81055
A12R23 0683-2225 RESISTOR 2.2K 5% .25W FC TC=-400/+800
A1 2R24 0683-2225 RESISTOR 2.2K 5% .25W FC TC=-400/+800
At2Rr2S 0683-2225 RESISTOR 2.2K 5% .25W FC TC=-400/+800
412R26 0683-2225 RESISTOR 2.2K 5% .25W FC TC=-400/+800
At2R2Y 0683-2225 RESISTOR 2.2K 5% .25W FC TC=-400/+800
A12R28 0683-1035 21 RESISTOR 10K HY% ,25W FC TCS«400/+700 01806 CRto3s
A12R29 068325655 RESISTOR S,6M 87 ,2%w FC TC2=900/¢1100 01606 CESBSS
A12R30 0757-0442 RESTISTOR 10K 1% ,25% FC TCa=d400/+700
Ay12R3Y 0757-0433 4 RESISTOR 3,32K 1% .125W FC T(=-400/+700
A12Ry2 06B8%a108% ] RESISTOR 10M 8% ,2%w FC T1C2e900/+1100 01606 CB1u6S
A12R3Y 0683=1089% RESISTOR IM S% ,25W F( TC2«800/+4900 01606 CR105%
4412R34 07570394 2 HESISTOR 51,1 1% ,125W F TC2geei00 03829 Cdef/BeT0ubStknf
A1 2R3S 06831035 RESISTOR 10k S% ,25W FL TCZe400/4700 01606 CR103S
A{2R3e 0683.027% 2 RESISTOK 2,7 5% ,25W FC TC3w400/4500 01606 CH276S
At12R37 On#3edT0% RESISTOR 47 5% ,2%% FC TC3wu00/4+4500 01606 cHa70%
A12R38 065?05 RESISTOR 47 5% ,2%W FC TC2wd00/+%00 1606 CH4T0S
A12R39 0757=0394 RESISTOR S1,1 1% ,125w F TC20e+=100 03298 Cdml/BmTQwSikimF
A12R40 CoAZmt O3S RESISTOR 10K 5% ,25%4 FC TCse400/+700 91606 CH103S
A)12R4y 0683-0275 RESISTOR 2,7 SX ,254 FC TCR2e400/4500 01606 c8etes
A 2R42 0757-1090 2 RESISTOR 261 1% 5w F TC304=100 0299¢ MF7C1/2e10=2pKeF
5¢12Ru3 0757=1090 RESISTOR 261 1% ,5% F TC304=100 0299¢E MF7C1/2«T0adolHab
A12RUY 06833335 RESISTOR 33K HX ,25W FC TC3«400/4800 01606 CR3s35
Ay2RruS 0683#3335 RESISTOR 33K &% 25w FC TC2«400/4800 n1606 CR3335
Ay 2Rys 0683-1035 RESISTUR 10K BX ,25W FC TL3eu00/4800
ALeRu? 0683-1035 RESISTOR 0K 5% ,25w FL TC==400/¢800
412Ry8 0683-1035 RESISTOR 10K 5% ,25w FC TC==U00/4+800
A12R49 0683-1035 RESISTOR 10K 5% ,29W FC TCawd(n/4800
A12RS0 0683-1035 RESISTON 0K 5% ,2%W FC TCued00/+800
A12R51 0698-4105 RESISTOR 13.3 1% .25W
AT2R52 0757-0401 RESISTOR 100 1% .125W
Al2u1 1826-0326 IC OP AMP 07933 RC4558DN
Al2u2 1826-0089 1 IC 2525 0P AMP 03791 HA2-2525-5
a3 04262066513 1 PROCESS AMPLIFIER BUARD ASSEMBLY 28489 NUZH2e66513
0U262=26513 i PC HOARD, BLANK 28480 (420226515
A13CY e 0121-0036 CAPACITOR-V TRMR-CER 5.5-18pF
#FACTORY SELECTED PARY
Ay3ce 0160=1586 3 CiFxD My 0,1 UF 10% 100VDCwW 28480 0lo0=i%8e
a13cy 0160«22%4 1 CAPACITORFXD 7,5PF +w,25PF SGOVPC 26489 0160e2254
A13Cy 01601586 CtFxD MY 0,1 UF 310% 100VDCW 28480 0fon=158¢
Af3C8* 0160-2261 CAPACITOR-FXD 15pF
A13Ce NOT ASSIGNED
A13c? 01RGe]0S] CAPACITOR, FXD 100 UF joy M 26480 41501051
atics 0180+1051 CAPACITUR, FXD 100 UF tev M QBUHY 0180=30%1
At3Ce 0ip0e205% 8 CAPACITOReFXD ,01UF +80=20% 100VDC CER 28480 01602095
At3cto 0160w205%% CAPACTITUR=FXD ,01UF +B0=20X% 100VDC CER 28480 0le0=205%
a3cit 018021051 CAPACITOR, FXL 100 UF j6V M 28480 0180m1051
aAr3cie 01RG=1051 CAPACITUR, FXD 100 UF 1oV ™ 28480 0180+1051
A13CY13 01602055 CAPACITORSFXD ,0tUF ¢80-20% 100VOC CER 28480 01e0=205%
413Cy14 01602055 CAPACITORSFXD (01UF #B0=20% 100VDC CER 28480 0lo0=205%
413C45 0150+0050 CAPACITGR=FXD 1000PF +80e20% 1KyDC CER 28u80 015020050
AL3C1e 0140=0200 CAPACITUR=F XD 390PF +e5% 300VDC MICAO+70 72138 DMISF391J0300wVICR
A13Cy7 01602055 CARPACTTOR=FXD ,01UF +80«20% 100vyDC CER 28480 010022055
&13C18 0160-2055 CAPACTTOR=FXD 01UF +¢80=20X% 100VDC CER 2848y 01h0=2055
AL3cy9 01R0=1053 CAPACITOR, FXD 100 UF l6y M 26480 0180e3051

See introduction to this section for ordering information
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Sectior:3 \gI Model 4262A
Table 6-

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

Reference HP Part . L. Mfr
: . Qty Description Mfr Part Number

Designation Number Code

Ay3c20 01401051 CAPACITOR, FXD 100 UF 16V M 28480 0180w105)
a13c21 016022055 CAPACTITORSFXD ,01UF +8020% 100VDC CER 28480 06160=2055
A13C22 016022055 CAPACITOR=FXD ,0]UF +BQ=20% 100VDC CER 2eu80 0160=2055
A13C23* 0160-0134 CAPACITOR-FXD 220PF 5% 200V

A13CRY 19010033 2 DIODEwGEN PRP 180V 200MA DOe7 28480 190120033
Ay3CRe 19010033 DIODE=GEN PRP 1ROV 200MA DOe7 28480 1901=0033
A 3CRY 19010040 DICOESWITCHING 30V S0MA 2NS LGe3S 2848¢ 19010040
a13CRY 1901=0040 DIDOE«SWITCHING 30V SOMA 2NS D038 28480 1901 =0040
A13CRS 1901=0040 DIODE«SWITCHING 30V 50MA 2NS DOe3S 28480 190120040
A13CFRe 19010040 DIOCE«SWETCHING 30V B0MA 2NS D0e3S 28udo 1901 =0040
A13CRY 190120040 DIODE=GWITCHING 30V SOMA 2NS DOe3S 28480 19010040
a13cR8 19010040 DINDE«SWITCHING 30V S0MA 2NS D035 28480 1901«0040
A13CRY 1901~0040 DIODE«SWITEHING 30V S0MA 2NS DU=35 26480 1901w0040
At3CKto 19010040 DIODE«SATTCHING 30V S0MA 2NS D035 284890 1901 -004d0
A}3CR1Y 19010040 DIODE«SWITCHING 30V S0MA 2NS DOe3S ELYLY) 1901=0040
A13CR12 1901200640 DIODE=SWITCHING 30V S0MA 2NS D035 28480 1901=0040
A13CRE3 1901 e0060 DIODESWITCHING 30V S0MA 2NS DO35 28480 19010040
Ap3CRLM 1agle0040 DIODE«S#ITCHING 30V S0MA "2N3 D035 284890 190120040
AP3CRIS 1902004y 6 DIODE=INR S,11V 5% DOe7 PD®, Uk T(Ee,009% 02036 SZ 10939=98
Ay3CR1e 1902-0041 DIODE«ZNR B,11Y S§% DO«7 PD3 4w TLEa,009% 02036 82 10939~94
AL3CRYY 19620049 3 DIUDEZINR 6,19V 5% DOe7 PDE,4W TCEs,022% 02236 FZr240
A13CRIE 1901-0040 DJPUE«SWITCHING 30V 50MA 2NS DOw3S 2BuBo 19010040
A13CR19 1901 =0040 DIODE«SWITCHING 30V B0MA 2NS DOe3S 28480 1901=0040
A13CR20 1902m3149 DIODE=INR 9,09V 5% DDeY PDs, Uw TCse,057% 02236 FZ7256
41809 5080-3830 TRANSISTOR JwFET NeCHAN DeMODE $]
ag302 5080-3830 TRANSISTOR JeFET NeCHAN DeMODE S1
At3ng 5080-3830 TRANSISTOR JeFET NeCHAN DeMODE ST
41304 5080-3830 TRANSISTOR JeFET NeCHAN DuMODE S1
41305 5080-3830 THANSISTOR JeFET NeCHAN DaMODE S1
21306 5080-3830 TRANSISTOR JwFET NeUHAN DeMODE 8] 28480 1855%0009)
At3a7 1R%3+0020 TRANBISTOR PNP SI PDREI0OOMw FlziSoMHY 28440 165320020
41308 1853=0020 TRANSISTOR PNP S| PUSICOMN FTaiSoMH? 28480 1853«0020
41306 1A53=0020 TRANSISTOK PNP ST PD3300Mw FIz)SOMMZ 28480 185320020
ag3nto 1853+0020 TRANSISTOR PNP S1 PDZI0OCMA FT2150MHZ 2HUBO 1853«0020
A13ng 18530020 TRANSISTOR PNP S1 PDz300MA FTzl50MHZ 28480 185320020
13912 185300020 TRANSISTOR PNB ST PDBI0OMN FTRISOMKZ 28480 185320020
a13ned 185320020 TRANSISTOR PNP S1 PD230OMA FTe|S0MHZ 28480 1R53=0020
413014 18530020 . TRANSIBTIOR PNP S] POZS00Ma FTe{SOMHZ 28480 1853=0020
A13m8 18536020 TRANSISTOR PNP S1 PDB30OMA FlziSomHZ 28480 185320020
atldate 18550062 TRANSISTOR JeFET NeCHAN 0=MODE §] 28480 1855%006¢
A13Qy7 1AS5.0062 TRANSTSTOR JeFET NeCHAN DeMUDE §1 2684890 185%20062
A13018 18550062 TRANSISTOR JwFET meCHAN DeMUDE S§ 2R4BG 1855=0062
A13019 1A550062 THANSISTUR JwFET NeCHaN DeMODE ST 28480 185520002
a13Rt 210g=2516 4 RESTISTOR®TRMR 100K 10% € SINDEADJ I=T1RN 73138 62wdii)
a13R2 2100«2510 RESISTURTRMR 100K 10% C SIDEeADJ 1=TRN 73138 62e23 e}
A13R3 06231035 RESISTOR 30K Sx ,25% FC TC3400/+700 01606 CH103%
Ay SRy 06R3=1085 RESISTOR 0K 5% ,2%W FU TCzwi00/4700 01606 CB103S
213RS 06831055 REGISTOR 1M 5% ,25% FC TCz=H00/+900 01606 CH105%
a13ne 0698=2206 2 RESISTORIFXD 100 OHM 0,0%% 1/HW MF 28u8p 06982200
Ay3R7 06982207 2 RESISTORIFXD S00 GHM 0,09% 178w MF 28480 06482207
AL3RA UbA3a1 055 RESISTOR M 53X ,25W FC 1C8e800/+900 01606 CH1055
A13R9 169822200 PESISTORIFXD 100 UMM 0,0%% 1/8W MF 284b0 0698=2206
At13R10 N69Bw2207 RESISTORIFXD 900 DHM 0,05% 1/8n ME 28480 0698=2207
AL3R(Y 0683mt 085 RESISTOR IM 5% ,25w FL TCBeB800/4900 01606 CB105%
818R12 06942297 ) RESISTOR' 3.01K .05% 28480 069892297
A13R1Y (698w2297 RESISTOR 3.01K .05% 28480 06982297
At3R1G 0e98e2297 RESISTOR 3.,01K .05% ABudo 06982297
A13/18 H NOT ASSIGNED, 0329k Cwi/teT001533eF
413R1e 06982297 RESISTOR 3.01K .05% 26480 069be2297
A13R17 N683e10%S RESISTOR M SX% ,25W FC T(3e800/4900 01606 CH1USS
a1iR18 06982297 RESISTOR 3.01K .05% " 28480 069862297
A13R19 0698=2297 RESISTOR 3.01K .05% 28480 06982297
413R20 06082297 RESISTOR 3.01K .05% 28680 06682297
AY3R2} NOT ASSIGNED 03298 Clmt/BaT0e]333eF
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 3 RESISTOR 10K 5% .25W FC TC=-400/+700 01606 CB1035
A13R26 NOT ASSIGNED :
A12R27 0683-5605 RESISTOR 10 5% .25W FC TC=-400/+500 01606 CB1005
A13R28 0683-5605 RESISTOR 10 %% ,25% FC TC3ed00/4500 01606 CK100S
A13R29 068341025 PESISTOR 1K 5% ,25W FC TC2e400/+000 01606 c81902%
A13R¥0 06832235 22 RESISTOR 22K 5% ,25# FC TC8=400/+4800 01606 €8223%
A13R3Y 0683-5605 RESISTOR 10 8% ,2%5W FU TC8ed00/+500 01606 81005

™~

I3

&

See introduction to this section for ordering information



w

Model 4262A

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

Section VI
Table 6-3

Reference HP Part L M#r

- A Qty Description Mfr Part Number
Designation Number Code
at3R32 0683-5605 RESISTOR 10 %% ,25W FC TCzed00/4500 01606 (B100%
A13R33 06851055 RESISTOR 1M 8% ,25W FC TC=e800/+900 01606 CH10%5
A{3R34 06631055 RESIBTOR 1M SX ,25W FC TC2=800/4900 01606 €B10%%
A13R3S 0683+105% RESISTOR {M S% ,25W FC TCx=800/4900 01606 €B105%
A13R36 06231059 RESISTOR 1M S% ,25W FC TC2e800/4900 01606 CH1055%
a13R3? 016831055 RESISTOR 1M S5X ,2%w FC TCze800/+900 01606 CB105%
Ay1SR3A 068321085 RESISTOR {M 5% ,254 FC TC=e800/4900 01606 C810%5
A13R19 06831055 RESTSTOR 1M 5% ,29W FC TCe=800/+4900 01606 81055
At 3RuG 063321055 RESISTOR M SX ,25h FC TL3=800/+900 01606 €A1955
Ay 3Ry 06831025 RESISTOR {K 8% ,2%w FC TC2w400/4600 01606 CB1029
ay3au2 068341035 RESISTOR §0K 5% ,25% FC TCE=400/4700 016U6 CH1035
Ay 3RUZ 0663w1235 4 RESISTOR 12K 5% ,2%% FC TC3=400/4800 01606 £8123%
Ay 3Raa 0683=123% RESISTOR 12Kk S% ,2S5w FC T(2=400/+800 01606 €B1235
A13R4S 0683m1235 RESTISTOR f2% 85X 254 FU TC3=U00/+800 01606 €81235
a13Rue 0683=1235 RESISTOR 12K 8% ,25W FC T(eed00/4bQ0 01606 c8123s
a13RUT 06R321055 RESISTOAR M 5% ,29% FC TCLa=800/4+4900 01606 CR105%
Ay3RUE 068302235 RESISTUR 22K 5% ,2%# FL TC3=400/4800 01606 CB2235
A13RU9 06R3=223% RESISTOR 22K 5X ,254 F( TCsed00/4800 01606 Cra21s
a13RS0 0683e2235 RESISTOR 22K SX% ,25w FC TC8=400/+800 01606 cH223s
493RS) 06632235 RESISTOR 22K SX ,25w FC 1C2=400/4800 01606 cB223s
At3RS2 06R3e2235 RESISTOR 22K 5% ,25w FC fCuedo0/+800 016006 (B2235
A413R53 N6RIw223Y RESISTUR 22K %% ,25% FC TC3=d00/+800 01006 (B223%
413R54 068322235 KRESTSTOR 22K %X ,2%W FC TC2=u00/4800 01606 (B223%
A13R5S 06832235 RESISTOK 22K SX 254 FC TCBe400/¢800 01606 82235
AL 3IRSE 06A3wP235 RESISTOR 22K H% ,25W FC TC8wl00/4800 01606 €B223%
a13R%7 06832235 RESISTOR 22K 5% ,254 FC 1Ce=400/4600 01606 chaass
A13R%8 068322235 RESISTOR 22K 5% ,25W FC TC3wd00/+800 1606 4. 7721
A13RS9 068322235 RESISTOR 22K 5% 25w FL 1C2=d00/4800 01606 822353
213RA0 06R322215 RESISTOR 22K 5% ,25W FC TC=ed00/+800 01h0G cH223%
413R61 0632235 RESIBTOR 22K 5% ,25W FC TC2wd00/4800 01606 tua23s
Ap3Re2 068302235 RESISTOR 22K 5% ,2%W FC TC=2.400/+800 01406 (B223%
A13R63 06832215 HESTSTOR 22K S% 25w FC 1Ca=300/4800 01606 (B223%
A13R64 068322255 RESTSTOR 22K 5% ,25% FC TCz=400/+K00 01606 CA223%
A13R6S 068302235 RESISTOR 22k 5% ,25W FC T(=®=400/4800 01606 (B223%
813R6E 21002516 RESISTOReTRMR 100k 10% € SIDE=ANJ 1=TRN 73438 02231t
a13Re7 2100=2%16 RESISTORIRMR 100K 10% C SIDE«ADJ {=TkN 735138 0223wl
41 3R68 06R3~102% RESISTUR 1Ix SX% ,2%4 FC TCs3=d00/+600 01606 cB1oey
A13R69 O8RSe104S 3 RESISTOR 100K &% ,2%W FC TC3eu400/+800 01606 cH104y
ay3RT0 06831025 RESISTUR 1K 5% ,25W FC T(2wd00/+b(0 01606 81025
A13RTY 068323935 F4 RESISTOR 39h 5% 25w FC TC2-400/4800 01606 CH8Y9$S
ay3R72 0663=1035 RESISTOR 10K 9% ,29% FC TC3ed00/4700 01606 CH1938
ALIRTI 06831045 RESTSTOR 100K SX ,25W FL TCIwd(0/+800 01606 CB1o4Y
A13R74 n6A3w1035 RESISTOR 10Kk 9% 250 FC TCSwdu0/+700 01606 CH108%
A13R7S 064321025 RESISTOR §¥ 5% 250 FL T(=2ed00/+600 01606 tBtges
at3nre 06831025 RESISTOR 1K 5% ,2%% FC TC2eu00/+600 01606 (B102%
A13R77 06831025 RESISTOR 1K 5% ,25%% F( T(2wd(0/+600 01606 C8102%
A13R78 06H3.2235 RESISTOK 22K 5% ,25w FC 1C=2=800/4600 01606 Cheess
a13R79 06834725 RESISTOR 4,7K 5% 2%« FC TCeedyo/+700 01606 cBazTes
AL 3RBO 06R3et1N2S RESISTOR 1K S% ,25W FC TC=ed00/+0600 01606 81025
a13RAL 06831055 RESISTUK M SX 2% FC TC3=K00/+900 01606 CH105S
A13RB2 06831825 5 RESISTOR {,8K 5% ,25W FC TCsedd0/+700 01606 CBiH2Y
A13RA3 06832235 RESISTOR 22K %% 254 FC 1Cs=U00/4200 01606 Cdeg23s
a1 3Rpd Obhlein2s RESTSTON 1,80 5% ,25W FC TCseddq/e700 01606 Ch182%
413RRS 068302235 RESISTOR 22K $% ,25% FC TL3=d0u/+800 01606 (Be23s
413R86 06B3+105% RESISTUR 1M 5% ,25W FC TC3=B00/4900 01606 CH1U%%
A13R87 066301025 RESISTOK {K S% ,2%W FC TLse400/+600 01606 cs102%
A1 3R88 0683-1015 7 RESISTUR 100 $% ,25W FC TCB=400/4%00 n1606 LH1015
A13R89 0683«1015 KESISTOR 100 SX ,25% FC TCE=400/4500 01606 CH1015
a13uy 5080-3069 1C oP Amp 03U0F LF $506H
AL du2 5080-3069 1C oGP AMP 0340F LF350H
A13U3 182620217 2 1C 0P AMP 07933 KC4%587
Ay3U4 182690217 1C 0P AMP 7933 RCUSSAT
A1 3US 1R26=0326 1C 0P AMP 071933 RCUSSRON
a13ue 1826=0326 1C 0P AMP 07933 RCU4BSBUN
A130U7 1H20=0321 2 IC 716 COMPARATOR 02236 T10KC
A13UR 1820+0125 t 1C 711 COMPARATOR 02236 THIHC
a4 0426266514 1 PHASE DETECTOR & INTEGRATOR BOARD ASSY 28480 04202e66514

0826220514 1 PC BOARD, BLANK 25480 ud262e26514

atacy 01601603 2 CIFXD MY 1§ UF 10X 100VDCW 268480 01601603
AL4L2 0160=1674 1 CAPACITOR .33 UF 5% 200VDCW 28480 G1o0=lold
Ap4cs 0100=1604 C:FXD My | UF 10% 100VOCW 28480 0160=1604
A14CH 01500075 1 CAPACITORFXD 4T70OPF +100«0% $00VDC CER 28480 0150-007%
A14C5¢ 016022307 1 CAPACITURSFXD 47PF +e5X% 300VDC 28uB0 01692307
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AfdCe 0160-0207 2 CIFXD MY 0,01 UF SX 200VDCW 28480 0160-0207
AtuC? 0160=1587 1 CAPACITUR, FXD POLY 9,33 UF $% 2004VDC 28480 01601587
Agucs 0170-0040 2 CiFxD My 0,047 UF SX 200VDCH 28480 0170-0040
Arace 0170-0040 CtFxD MY 0,047 UF S% 200VDCH 28480 0170-0040
Afacyo DtobeiSBs CeFxD My 0,1 UF f0X {00VDCW 28480 OleN=1580
Ajucyy 0160-0207 CiFxD My 0,01 UF Sx 200VDCW 28480 0160-0207
ay4a€y2 0160-5819 CAPACITOR.3300.PF 50V

LREIAR Otenenid? 2 CAPACITORSFXD JUF ¢=20% 25VRC (EK 26480 0lo0=0127
Ajacya 0180w1052 CAPACITOR 220 UF 6.3V .M 28480 03B0~1052
[SEIAR) 0160-2055 28 CAPACITORFXD ,0)UF +80«20% 100VDC CER

AtuCye 0160-2055 CAPACITOR=FXD ,01UF +80~20% 100VDC CER

Agacy? 0160-2055 CAPACTITOR=FXD ,01UF +B¢e20X 100VOC CER

SIS 0160-2055 CAPACITUReFXD ,01UF +B0=20% 100VDL CER

a14c19 NOT ASSIGNED

ALUC20 NOT ASBSIGNED

[T+ 0180=10% CAPACITOH, FXD 100 UF fby M 28u80 0180w10%]
aruce2 01P0=1081 CAPACITOR, FXD 100 UF 16V M 28480 0180=105¢
agacpy 0)80m}0S2 CAPACITOR .220 UF 6.3V M 28480 0180=1052
Ayucau d1etepie? CAPACITOR=FXD jUF 4=20% 25VDC CER 28480 0160e0127
AyuCpa NOT ASSIGNED

414C2S 0160-2261 1 C-FXD 15pF 5% 500V

A1aC2s NOT ASSIGNED

aguCp? NOT ASSIGNED

A14C2R NOT ASSIGNED

A1d(29 NOT ASSIGNED

Agacsn NOT ASSIGNED

a4314C3)

ayutRy 19030040 DIODE«SWTTCHING 39V SoMa 2NS DOe3S 28udp 19010040
AyaCRy 190100640 PIUNESWITCHING 39V SOMA 2NS D035 28480 {Y01=00d0
AjeCRY 19623059 1 DIODE«2ZNR 3,83V 5% DO«7 PO, Uw TLEe 051% 02036 82 1093902
A1dCRY 1902wn049 DIODE=ZNR 6,19V 8% DU=? PD2, 4w TCs4,022% 02236 Flr2u0

A1 dCks 19G1ennd0 DIONDE=SWITEMING 30V S0MA 2NS DO3S 28480 1901=0040
AYUCR? 19010040 OIODE=SHITCHING 30V SOMA NS (Ue3S 28480 19016040
[SRI47:] 1902«3149 DIODE=ZNR 9,09y S% DueT Pl 4w TC24,057% 02236 F27256
814CN9 19023674 1 DIODEwZNR 6,32V 2% DDe] Phs,uw TC2e,035% 02036 S§Z 109389=78
LtuCrto 19010040 DIGDE«SHTTCHING 30V S0MA 2NS DUe3S 28uBo 1901=0040
Ardceyy 1901=0040 CIODESWITCHING 30V S0MA 2NS D035 28480 §901«0049
AgaCet2 19¢1e00un DIODE=SWITCHING 30V SO0MA 2NS DOe35 28489 1901=0040
AtUCRLY 1901 =0040 DIGDE=SeITCHING 30V S0Ma 2NS 00e35% 28480 1901=0040
AlUCwYY 19020048 ? DINUE=INR 6,81V 8% DO=7 POS 4w 1Cz¢,043% 02236 FZr2ua
A1UCK1S 19610040 DIODESWITCHING 30V 50MA NS DOw3S 28uBY 19010040
AtuCRYe 1901=004n0 DIODE-SWITCHING X0V S04 2N3 DO=3S 28480 1901=0040
a34CK17 19020049 DIODEZNR 6,19V SX D07 FDs 40 TC24,022% 02236 FLTR40
AYUCRYH 19610040 DINLE =S ITCHING 30V SOMA 2NS DU«3S 28480 190120040
Agacwyy 19010040 DIDLESSWITCHING 30V SOMA 2NS DOw3S 28ak0 1901=00040
ALELw20 19023149 DIODEINR 9,09V 5% D07 PDa, tw TCEe,057% 02236 F27256
Ajucr22 19023149 DIODE«ZNR 9,09V S% LOmY POB,Un TC3+,057% 02235 F278%¢6
Atucw2y 1002«3125 1 DIODE=INR 6,98V 2% DU=7 PLE, 44 TCa4,008% n2236 27445
Apugy 1A55a0062 TRANSTSTOR JeFET NeCHAN DeMODE $1 28489 18550062
Ardge 5080-3830 TRANSISTOR JekET NeCHAN DeMUDE §] 28480 185500091
Afdny 5080-3830 TRANSISTOR JeFET ne(MAN UwMODE 87 28480 185%«009])
AfUGY 185%e¢119 | TRANSISTOR J-FET N-CHAN SI 28489 18550119
A14dAS 5080-3835 TRANSISTOR J«FET 2N5245 Ne(HAN D=MODE SI 0169H 2H5248%
Atdfe 1RS3w0020 TRANSISTOR PNP S] PD330O0OMm FlaiS0MHZ edube 1853«0020
41407 18589023 1 TRANSISTOR NPN S§1 YUwi8 PORISOMK 264b0 18540023
A1408 5080-3078 THANSISTOR NPN ST PO2300Mw FY3200MHZ 26u8n 1854=007}
ajun9 5080-3830 TRANSISTOR JwFET NeCHAN DeMODE S1 28489 185%5%009)
14910 185320020 TRANSISTOR PNP S1 PDB3OOMW FTol%0MHZ 28480 185320020
A14011 5080-3078 THANSISTOR NPN ST PDE30OMA FYS200MMZ 28480 18%4=0071
a14Qye2 185%3=0020 TRANSISTOR PNP SI PUs300MA FTs150MHZ 28489 1853=0020
A14313 5080-3078 TRANSISTOR NPN SI PD2300MA FTE200MHZ 28480 18540071
aydn14 18530020 TRANSISTUR PNP S1 PDa3QOMw FT315%0MHZ 28489 1853=0020
Apeg1s 185320020 TRANSISTOR PNP S1 POB3QOMA FTEISOMHZ 28460 18530020
Atdgte 1855-0062 TRANSTISTOR JeFET NeCHAN DeMODE S1 28480 1855=0062
ALUOLY? 18550062 TRANSISTOR JwFET NeCHAN DeMODE §1 28480 1855=0062
[REINE 5080-3830 TRANSISTOR JeFET NeCHAN DeMODE ST 28480 185500091
At4ny9 5080-3835 TRANSISTOR JwbbET 2N524S MeCHAN DeMODE S] 0169H 2NS 248
A14020 5080-3835 TRANSISTOR JeFET 2N5245 NelH4AN DeMODE 81 0169H enNSeds
a14621 18530034 2 THANSISTOR PNP S] TUe18 PDEI&OMW 2bU80 1853+0034
A14022 5080-3835 TRANSISTOR JeFET 2N5245 Ne(HAN DeMODE S) 016e%K eNseus
AL4G23 5080-3835 TRANSISTOR J=FET 2NS2d5 NeCHAN DwMODE .S1 0169H eN5248
at4nzu 1853w0034 TRANSISTOR PNP SI TOwl8 PDslo0Mw 28480 18530034
81402% 18530020 THANSISTOR PNP 31 PD£300MW +Tei1SOoMHY 25480 i#530020
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Atdnz2e 18530020 TRANSISTOR PNP SI PORI00OMA FT2150MHZ 28480 18530020
A)GRY 2100«2%22 2 RESISTORTRMR 10K 10X C SIDEwADJ t=TRN 03654 ETS0X103
A1dR2 0683=1525 1 RESISTOR 1,5K S% ,25W FC TCEed00/4+700 01606 CB1525
A14RY 06831095 RESISTOR 1M S% ,25W FC T(=2=800/+4900 01606 CB1055
AtURg 068300725 RESISTOR 4, Tk SY ,25W FC TC2=400/+700 01606 cBuT2S
A1URS 0787=1094 1 RESISTOR {,47K 1X 1254 F TC20+«100 03298 Clel/BeTOwidTteF
AL4Re 07570290 1 KESISTOR. 0,19k 1% ,125W F TC804e100 0299¢ MEUCL/BwT0ebs191ef
Ay4R7? 07570349 1 RESISTOR 22,8K 1% 125w F TC30+e100 03298 Cldm|/Bel0e2262=F
AL URE 0683=1085 RESISTOR M 5% ,25% FC TCze800/+900 01606 CB1055
A14R3 06R3+108% RESISTOR 1M SX 25w FC 1(%800/+900 018606 | CB10SS
AtU4RIO0 068321055 RESISTOR 1M S% ,25W FC [C=z«B800/4900 01606 CB10SS
AtdRyy 0663%153S RESISTOR 15K 5% ,25w FC TC=«400/4800 01606 81535
a14RY 2 06983157 2 RESISTOR 19,6K 1Y L1256 F 10=20+4«100 03e98 ClUml/R=T0wlQ62=F
LARLAR 0757e0usS RESISTOR 100K 1% ,125W F 1Cs04e100 03298 Ciei/RaTOwi003eF
AYURYLY 0o83eS655 RESISTOR S5,6M 5% ,25% FC TC2«900/+1100 016006 85655
ALURLS 2100~2522 RESISTORTRMR {0k $10% C SIDE=ADJ twTRN 03652 £T50x103
AL4R1 b 06831045 RESISTOR 100K 5% ,25w FC YC3e400/4800 01606 cB104%
A14Ry7 0683-222% 3 RESISTOR 2,2K %% ,25W FC T(=wu00/+700 01606 c8222%
A14R)8 06983161 1 RESISTOR 38,3K |% ,125W F TCz0+=100 03298 Cldwl/BaTOelb3cnF
AL4R19Q 0683=4745 1 RESISTOR 470K S% ,2SW FC 1C=e«800/4%900 01606 CHa745
A14R20 0757=0416 RESISTOR S11 1% ,125% F TC30e+-100 03298 Cdet/BeTUe511R=F
ALUR2y 0757<0410 RESISTOR Si1 1% ,125W F TC30+=100 03298 Cldel/BeTQuStIRwF
AJUR2? 0698-3151 1 RESTISYOR 2.87K 1% ,12%W F TC204w100 03298
414R2Y 0683%108% RESISTOR IM 5% ,2SwW FC TCz=800/+4900 01606 £HR105%
Ay4R24 06433338 RESISTOR 33Kk S5X ,2%W FL TCaed00/+4800 01606 CR333%S
ALURRS te83+2745 i RESISTOR 270K 8¢ ,25W FC TCze800/+900 01606 ct2rds
AQurge 058323335 RESISTOR 33K 5% ,2%w FC TCe=u00/+800 01600 (833358
AQuR2Y 06833335 RFSISTOR 33K SY ,25w FC TC3<400/4800 0100G (833835
A1UR2S Onbie333s RESISTOR 33K SX ,25W FC TCSwd00/4R00 01606 ca3sss
A14R29 0693439 1 RESISTOR 178 1% ,12%W F TC30+=100 03298 Cde1/8eT0m] T8ReF
A14RYD 06983226 2 RESISTUR 6,49%K (X ,t12%W F TC=04=100 03298 (Uw]/BaTpebid9]=F
ALAR3Y 06983226 RESISTOR ©,49K 1% ,125# F T(20+et00 03298 Cldw|/BaT0nbt9)wF
ALURY? 06831025 RESISTIOR 1K 5% ,2%W FC TC3wd00/+600 N1606 CR102S
AtU4R3Y N698«4505 i RESISTOR 71,9 1% ,125% F Tgedeel00 0529y Clei/BalQuw?]|52F
A14R34 t6h%e1035% RESISTOR 10Kk SX% ,25w FC TC3ed00/¢700 01606 C8103%
A14R3S 0787=0279 1 RESISTOR 3,16K 1X. ,1254 F TCcO0+=100 03298 (4w]/BeT0mlleleF
A1UR3s D69R«U4s 1 RESISTOR 2,26K 1X ,125% F TCE0eel100 03294 Cliw]/BeY0w220]aF
ALUR3Y 07570465 RESISTOR 100K 1% 125w F T(=0++100 05298 Ciel/BalQnl1Q(seF
AjUR3A 06833325 RESISTOR 3,3K Sx 25w FC TC5ed00/+700 nleut €H3325
A1UR3Y 0698=115% RESISTOR 4,64k 1% ,125W F TC204e100 03298 Ldml/ReTOelbllef
[RELYT ] 0757=0401 2 RESISTOR 100 1X ,12%w F TC=0ew100 03298 Cldei/Bellwl0l=F
A1dRrat 0757=0401 RESISTOR 100 1% ,12%4 F TC904w100 03298 Cldwl/BaT0mln]eF
AY4RYR 06831055 RESISTUR IM 5% ,2%W FC TL=eB800/+4900 0le0G CH1088
AydRuUY NHh83e105% RESISTOR M S% 25w FC T(=«800/+900 01606 CB105S
A14Ra4 069R=315%7 RESISTOR 19,6K 1X L1254 F TC30+=100 0%298 (e /ReT0el9b2eF
AfURYUS 07570465 RESISTOK 100K 1% 125w F TC20+wi00 03298 Cle]/Bel0el00s=F
A1 4RUS 06831015 RESISTUR 10Kk 5% ,2%& FC T(z=400/+700 01606 81045
Ay4Ray 0683«10385 RESISTOR 10K 5% ,25~ FC 1C3=400/4700 01606 €103S
AluruB 06831035 RESISTOR 10k SX% ,25W FC TCe=400/4700 01606 cR1055
Ay4Ru9 0683.332% RESISTOR 3,3K 5% ,2%% FC TC=eugo0/+700 01606 (683328
AjU4RSQ 0bAla’32s RESISTOR 3,3K S% ,25W FC TC3e400/+700 01006 CB4325
A1URSY 0683%3315 RESISTOR 33K 9% ,2%4 FC T1C2+490/+800 01606 CB3%35
A14RS2 06883335 RESISTOR 338 5% ,25%% FC TCBed00/4800 01606 CB333%
A14RS3 068323335 RESISTOR 33k S% ,25« FC TC8400/4H00 01606 (63339
ALURSY 06833335 RESISTOR 33k SX ,25W FC TCe=d00/4800 01606 CB3845
A1 4RSS 0683=33385 RESISTOR 33K 5% ,25w FC TC3=400/+800 01606 CB3335
A14RSS 0683-3315 RESISTOR 33k 5% ,25# FC TCB=400/¢800 01606 CH333s
BYLURST 06324725 RESISTOR 4,7K S% 25w FC TC8«u00/+700 01606 CB4728
ALU4RS8 06980157 2 RESISTOR 10K 1% ,125W F TCs0ee40 03298 NCSS
Ay 4RY9 0698-4157 RESISTOR 10K (1% ,125W F YCadeeHo 035298 NCRS
AJUREO 0698«6943 2 RESTISTOR 20K 1% ,12%W F TCs04e50 03298 NC5S
A14R6E 06986943 RESISTOR 20K ,1% ,125# F TCa0ee50 n3evs NCSS
ISCLTYS 0698-0083 2 (RESISTOR 1.96K 1% .25W FC TC=-400/+700
A14R63 0757-0401 2 (RESISTOR 100 1% .25W FC TC=-400/+700
Al4RGU 0698-0083 ‘RESISTOR 1.96K 1% .25W FC TC=-400/+700
A14RGS 0757-0401 RESISTOR 100 1% .25W FC TC=-400/+700
AldReb Op83e333% RESISTOR 33K 5% ,25w FC T1C==d400/+800 01606 CB3335
A14ReT 0s83=1245 1 RESISTOR 120K S% ,25W FC TC3«800/¢900 01606 Cb124%
A1 4Re68 06B3ed735 1 RESISTOR 47K 5% ,254 FC 1Cs=d00/4800 01606 LH473%
ALURGY Ob83e3385 RESISTOR 33k 5% ,25W FL TC3«d00/+800 01606 CR§33%
AL14RTO 0oB3ed725 RESISTOR 4,7K 9% ,25w FC YCoe400/+700 01606 CB472S
AT4R7 0683-2265 RESISTOR 22M 5% .25W
A14R72 0757-1094 RESISTOR 1.47K 1% .125W
Atdut 1826-1071 2 ICILIN OP, AMPL, FETwINPT 28480 LF411CH
agay2 18260271 IC 741 OP AMP' 0340F LMTGLEN
Atdus 1820«032¢ 1€ 71y COMPARATOR 02236 71 0HC
ALdys 1826-1071 ICILIN OP, AMPL, FETeINPT 28480 LF4T1CH
agous 1826=0326 IC OP AMP 07933 RCUSSBON

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 L. Mfr
: A Qty Description Mfr Part Number
Designation Number Code
Ay dus 18260319 It DpP AMP n340F LF 356K
Ayuy? 180be0326 1C 0P aAmp 07933 RCWSSALIN
ALdus 18200054 1 1C GATE TTL NAND QUAD 2e«INP 02236 7400PC
Ataue 5080-3832 1 IC MIsC TTL 02036 MCu0dab
Aj4au10 18260150 3 IC %88 02913 MESSSY
Aratiny 18200379 1 1C GATE TTL H ANDwUR 02236 TanS2PL
142 18200075 1 1C ¥F TTL Jek PULSE CLEAR CUAL 02236 T47%kC
[SLIV Y tago=1210 4 1C GATE TTL LS ANDeURe [NV DUAL 2=INF 0te9H SNTALSSIN
Atduu 1R20=1210 IC GATE TTL LS ANDeURe[NV DUAL 2eINP 01694 SNTALSSIN
At4uLs 1R20=1490 L] IC CNIR TTL LS DECD ASYNCHRO 0la9M SNTULS9ON
ats NUT ASSIGNED
Alb NOT ASSIGNEL
417 NOT ASSIGNED
[3T) NUY ASSIGNED
ALS NUT ASSIGNELD
820 NOT ASSIGNED
421 04262=66521 1 KEYBOARD & DISPLAY BOARND ASSEMBLY 28480 QU262m6b52)
0426226521 1 PC KHOARD, BLANK 28489 042n2w26521
a21Cy 01400291 CAPACITORFXD fuFset0x 3SVDC TA 0420V 15060105x903542
A21ce 0160-2055 CAPACITUR=FXD ,0JuF ¢BQ=20X% 100VDC CEK
azicy 0160-2055 CAPACITOR®FXD ,01UF +80e20% 100vDC CER
a1t 0160-2055 CAPACITORFXD ,01UF +80e20% 100vDC CER
a21cs 01H80=037¢ 1 CAPACITOR®FXD ,47uF¢e10X 3SVOC T4 0420J 150D4TUr303%542
a21Ce 01600197 & CARACITOR®FXD 2.?“"-101 20vbC 14 n420J 1500225x9¢2042
A2107 01800197 CAPACITURSFXD 2,2UF+m10Y 20VDC T4 LM 1500225x942042
A21C8 0180e0197 CAPACITOR=FXD 2,2UF+«t0X 20vDC T4 04204 1500229%902082
a21¢9 01R0en197 CAPACITURFXD 2,2uF+e103% 20VDC TA Qu20d 15yD225x9020A2
A21C10 01400198 1 CAPACITURF XD 20UPF «=5% 300V0OC M]CA 72136 OM1ISF201J0300wV LR
A21CRY 19010040 DIODESwITCHING 30V S50MA NS DOWSS 2RUBO 1901»0040
A21CR2 19010040 DIODE=SWITCHING 30V SOMA 2NS DO=3% 28uB0 19010040
APICR3 190120040 DIODE»SWITCHING 30V S0MA NS DO«35 28480 19010040
A2icrd 1901=0040 DIUDE=SWITCHING 30V SOMA 2NS 00=35 28udo 1908=0040
A1CRS 1901«0040 DIODE=SHITCHING 30V S0MA 2NS 00e3% FELLN {90tego4y
421Cxe 19n1=0040 DIODESWITCHING JOv SoMa 2Ng D035 28480 1901%0040
A421CRY 19010040 DIODE=SWITCHING 30V S0Ma NS NOe3S ELY LY 19010040
a2t 12510541 2 CONNECTOR 34epIn M RECTANGULAR 7038y 3431e10u2
42104 16540019 1 TRANSISTOR HAN 8] TUet8 POETIOOMW 28489 18500019
A21RY 06834718 RESISTUK 470 5% ,25W FC TC=zwd00/+000 01606 chuT1s
A21R2 DLA3edT71Y RESISTOR 4T0 SX ,25W FC TCzeu00/+000 01606 CRUTLS
A21R3 06834715 RESISTOR 470 S% 29w FL TC3wd00/¢600 016006 CharTtls
A21RY 0683«4715 RESTSTUR 470 SX ,25n FU TCS<u00/4600 0le0u (USSR
421RS 0683ad71h RESTISTION 470 SX ,25% FC TC2~=400/4000 01606 CRUTLY
421Re C683-3305 t RESISTUR 33 SX ,2%w FC 1C=ed00/+500 01606 83308
A21R7 0653=1015 PESISTOR 100 5% ,25w FL TCsedC0/+500 01406 Chtus
A21RAR 0o83e1015 RESISTCGR 100 SX ,25W FC TCsed(0/¢500 | 01606 CB101%
A21R9 06R3e1015 RESISTUK 100 S% ,25n FC TC®=d00/4500 01606 eR101Y
A21R10 0bR3edT3S RESTITOR 470 5% ,2%4 FC TC8=400/4600 01606 (B471%
A21R11 0eB3ed?1S RESISTOR 470 SY 25w FC TC8ed(u/4600 01606 CHUTLS
A21R12 D6B38=U71S RESISTOK 470 9% ,2%W FC TCE=U00/+600 01606 CBUTLS
421R13 06RYeu7tS RESISTOR 470 8% ,25w FC TC2«d400/¢000 016uG LHaT1S
A21RY Y ceB3eu?s WESISTUR 470 SX ,29A FU TC2ed00/4600 01606 CHAT71S
821RtS 0683eU715 RESISTUR G470 SY ,25w FC T1Czeu00/4600 01606 CHATIS
a21R16 06631015 RESISTOR 100 5% ,2%W FC TCw=d00/+%00 01606 Chiots
A21RY 0643+1015% RESISTOR 00 9% ,25W FC TC3=400/¢500 n160G c8i018
a21r18 06834715 RESISTOR 470 5% ,25W FC YC&=400/4+600 016G [E.TRE}
A21R19 . 04k3=4715 REQISYOR 4Y0 S% ,259 FC TC2ed00/4600 060G [TRATY
A21R20 06834715 RESISTOR 470 SX ,2%% FC TCeel00/+500 01606 [CTYALY
421R2¢ 0bbled?1s HESISTOR Q470 SX% ,25W FU TCe=d0¢/¢000 01606 coans
a21R22 . 06834715 RESISTURK 470 5% ,25W FC TC2wd00/¢600 01606 [TRAL
A21R23 . 066300715 RESTSTOR 470 %% ,26w FL T(s=400/¢600 L01a06 LHe71S
A21R24 T 0eB3eu71S RESISTOR 070 S% ,25w FC TC2ed00/+8600 01606 Cha?1%
82tR2S 0883=4715 RESISIOR 470 S% ,25% FC TC8«400/¢0600 01606 CB4T71S

See introduction to this section for ordéring information
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Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part — Mfr
- A Q Description Mfr Part Number
Designation Number ty P Code
AZ21R26 06834715 RESISTOR 470 SX ,25W FC TC®=400/4600 01606 cB471S
A21R27 0683=3935 RESISTOR 39k S% 25w FC TCaed00/¢800 01606 . CB393S
AZIR2B 06831035 RESISTOR 10K §X% ,2%w FC TCa=l00/+700 81606 cB1038
A21R29 06831035 RESISTOR 10K 5% 25w FC TC8=400/4+4700 01606 CHB1035
A21R30 06831035 RESISTOR 10K 5% ,25W FC TCBed00/¢700 61606 €B1033
A21R3¢ 0683#1035% RESISTOR 10K %% ,25wW FC TC2=400/+4700 01606 c81035%
A21R32 1810=0164 5 NETWORKeRES 9«PINeSIP ,15ePIN=SPCG 28u80 1B10=0164
A2144 1R2Ge1415 2 1€ SCHMITTeTRIG TTL LS NAND DUAL UeINP 0169H SNT4LS)IN
42142 18201279 1 IC ENTR TTL LS DECD UP/DOWN SYNCHRO 0169H SNTEL8190N
a21u3 1820-0261 1 IC My TTL MONOSTBL SN74121N
AZ1ua 18201200 1C IRV TTL L3 MEX 1eINP .0169H SN74LS0SN
a2{us 182021200 1C INY TTL LS HEX 1eINP 0169 SNTELSOSN
A2146 18201200 1€ INV TTL LS MEX JwINP 0169H SN74L8OBN
a2tuy 1A20w1195 15 1C FF TTL LS DelYPE PUS#EDGETRIG COM 03790 AMTULS1TSA
a21u8 18201195 1€ FF TTL LS DeTYPE POSeENGETRIG COM 03790 AMTAL81TSA
A21U9 1R20=1198 1 1C GATE TTL LS NAND QUAD 2eINP 0169H SNT74LSO3N
aziur0 §1820=1197 8 1C GATE TTL LS NAND QUAD 2e]NP 0f69H SN74LSo0N
aAziuyy 18201081 18 IC DRVR TTL BUS DRVR QUAD 1=TNP 93790 AMBT 26
a21u2 1R20~1470 ) IC MUXR/DATASEL TTL LS 2«TOeleLINE QUAD 03790 SNTUL8LISTN
a21u13 1820.1197 1C GATE TTL LS NAND QUAD 2elNP 0109M SNT4LSOON
a21U14 1R2ne1112 7 1C FF TTL LS D=TYPE POS»EDGETRIG 01694 SN7AdLSTUN
A21U1S 1820e119% IC FF TTL LS DeTYPE PUSeEDGE«TRIG COM 03790 AMTULSETSA
aziue 1820+1195 1C FF TTL LS DeTYPE POSEDGESTRIG COM 03790 AMTULS1TSA
A1 7 1820-119% 1C FF TTL LS DeTYPE PUSEDGE«TRIG COM 03790 AM7QL 81794
A21uUt8 18201195 IC FF TTL L8 DetYPE POS-EDGEwTRIG COM 03790 AMT4LS1T94A
421019 1R20e119% I1C FF TTL LS DeTYPE POS-EDGE=THIG CUM 03790 AMTULE1T754
a21iu2o 1820245 2 1C DCDR TTL LS 2wTOwdwlLINE DUAL 2&INP 0169H SNT4LS 195N
a2102t 18201195 1C FF 1T, LS DeTYPE PUSEDGE=TRIG COM 03790 AMT4LS81754
Aziu? 18201081 1C DRYR TTL BUS DRVR QUAD 1eINpP 03790 aMeT20
ag1u2} 18201470 1O MUXR/DATASSEL TTL LS 2eTOalelINE GUAD 03790 SNTULSISIN
a2tuge 18201473 1 1€ ENCDK TTL BeINP 0169M SNTULUBN
421128 1R20e1201 5 1C GATE 1TL LS AND QUAD 2eINP 0169H SNTULSOBN
a22 04262266522 2 DISPLAY CONTROL & RAM BOARD ASSEMBLY 28480 0426266522
04262026522 PC ROARD, BLANK 28480 08262w26522
Agacy 0180=029} CAPACTITURSFXD 1UF+=10% 3SVOC TA 0420J 150D105X903%42
Agace 0160-2055 CARPACITOR=FXD ,0JUF +80-20% 100vDC CER
A2y 0160-2055 CAPACITOR=FXD ,01UF +BY«20% J00VDC CEX
a22C4 0160-2055 CAPACITOK=FXD ,01UF #B0=20% {90VDC CEH
agecs 0160-2055 CAPACITOR=FXD ,01UF +B80-20% 100VDC CER
422Ch 01602204 CAPACTTOR=FXD 100PF +=9% 300YDC MICAR+TO 28489 01602204
a22c? 01602261 2 CAPACITORFXD 15PF +w5Y 500vDC CERQew30 28480 0in0=2261
agacs 01600939 CARACTITURFXD 4S0PF ¢»5% 300VDC MICAQ+T0 28480 01o0=0939
agaco 0180-0291 CAPACITORFXD JUF4e0¥% 35VDC TA g420J 1500109%90354¢
A2eC10 016020939 CAPACITOR=FXD 430PF ¢e5% 300VDC MICAQ¢TO 28480 01600939
a22C11 01600939 CAPACITORFXD 430PF +e5% 300V0C MICAQe¢Y0 28480 1600939
agact2 01602209 CAPACTTOR=FXD 120PF +=5% 300VDC MICAO+TO 284890 0160=220%
ag2cyt 0150=0121 CAPACITORFXD ,1UF +B80e20% 506VDC CER 28480 0150e0121
422C44 015%0%0121 CAPACITUR=FXD ,1UF +B0w20X S0VDC CER 26480 01500121
a22018 0150=0121 CAPACITOR=FXD 1UF +8De20% S0v0C CER 28480 ei50-0121
422C1e 0150e0121 CAPACTTORSFXD (1UF ¢8pe20% S0yDC CER 28480 0150e0121
222C17 01500121 CARALITOR=FXD 1UF +80e20% SOvDC CEF 28480 D1%0«0121
822C18 01500121 CAPACITOR®FXD ,1UF +80e20% 90VDC CER 26480 0150-0121
Az2C19 0150=0121 CAPACITURFXD (1UF +80e20% S0vDC CER 28u80 N150e0121
A22C20 0150e0121 CAPACITOR®FXD .1UF +80e20% SOvhC 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 DIODE=ZNR 5.11V 5% D0=7 PD=.4W TC=-.009% 02036 SZ 10939-9A
42204 1200-0541 L) SUCKETelC 2UaCONT DIPaSLUR
A2261 1853-0084 8 TRANSISTOR PNP 2N4918 S1 PDs3oW FTE3MKZ 02036 FITLAY)
A2eqe 1R530084 TRANSISTOR PNP 2N4918 S[ PD23ow FrziMWZ 02036 2N4918
42203 1853=0084 TRANSISTOR PNP 2NU918 51 PD=30N FTa3MiZ 02036 2NE9H
A2204 185320084 TRANSISTOR PNP 2N4918 SI PDs30W FTa3MrZ 02036 2Nu918
42205 18530084 TRANSISTOR PNP 2N4918 ST PDs30W FT2IMAZ 42036 2NUGIA
42206 18530084 THANBISTOR PNP 2Nu918 81 PUESOw FTsiMnY 02036 2Nu91H
a2207 18%3w0084 TRANSISTOR PNP 2N4918 SI PD=30w FTalMn) 02036 anu918
22208 18536084 TRANSISTOR PNP 2NUSL8 S1 PDR3OW FTz3MH2 02036 2Nu918
a22R 068302715 RESISTOR 270 S% ,2Sw FC TC3e400/4600 01606 (B271%
A22k2 06832715 HESISTOR 270 51 ,294 FC TCmed00/+600 01606 cBer1s
A22R3 06832715 RESISTOR 270 5% ,25W FC 1C8=u00/4600 01606 cH2715
A22R0 0683=2715 RESISTOR 270 5% ,25W FC TCmel00/4600 01006 ca271%
422RS 06832715 RESISTOR 270 S% ,25w FC TC==400/4600 01606 82715
A22Rb 06832715 RESISTOK 270 St ,25w FC TL8=U00/4e00 01806 t8271%
a22R7 06832715 RESISTOR 270 S% ,2%5w FC TC<d00/4600 01606 B2715%
A22R8 06832715 RESISTOR 270 5% ,2%W FC TC=ed00/+600 01606 [T
A22R9 06R83+6805 RESISTOR 68 5% ,25W FC TCzed00/+500 01606 (86809
a22R10 06836805 RESISTOR 68 SX% ,25% FC TC3e400/+500 01606 c8680S

See introduction to this section for ordering information
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A22kY1 0683-6805 RESIBTOR 68 SX ,25W FC TC2ed00/+500 01606 CE680%
Agery2 0683-6805 RESISTOR 68 8X ,29W FC T(=eu00/+500 01606 cBGBPS
A22rRi3 0683-6805 RESISTOR 68 SX ,2%W FC TC=20400/+4500 01606 C86805
A22RIN 0683-6805 RESISTOR 68 8% ,2%W FC TCa«400/¢500 01606 cassps
A22R1S 0683-6805 RESISTOR 68 8% ,25W FC TLawi00/+500 01606 CB680%
A22R16 0683-6805 RESISTOR 68 9% ,25Ww FC TC3»400/4500 01606 CB 6805
A22r17 U6B3w2725 2 RESTSTOR 2,7K SX ,25W FL TCS#d00/4700 01606 ch272%
A22R18 06R3mi 825 RESISTOR {,8K S% ,2%W FC TCawu400/+700 01606 cB18es%
422r19 0683wa72% RESISTOR 4,7K 5% ,25W FC TCs=400/+700 01606 c8ar2S
A22R20 1810=0121 e NETWORK@RES 9wPINeSIP ,15«PIN=SPLG 28480 1810=0121
A22R21 1810-0205 2 NETHWORKwRES BePINeSIP ,iePINSPCG 0248¢C 750=81sR4, 7K
a22r22 1B1N=0206 NEYWORKwRES RePINeSIP ,1ePINeSPCH 03740 4308Ro101=10588
A22r23% 068321025 RESISTOR 1K 5% 254 FC TCEwd00/+600 01606 cR102%
A22R24 0bk3-102% RESISTOR tK 5% ,25W FC T(=2ed00/¢600 01606 €H102%
A22R2S 06R3=1025 RESISTOR 1K S% 25w FC TC=wld00/¢600 0160C c8102%
A2eR26 06E3et025 RESISTOR 1K S% ,25W FC TU2ed00/40600 01606 cR102%
a22r27 0683=yn25 RESISTOR 1K SX ,25W FC TLsed00/4600 01606 cH102%
A22R28 06831025 RESISTOR 1K 5% ,285W FC TCzwd00/4600 01606 c8102%
A22R29 0683e102% RESISTUR 1K 5% ,25W FC TLz=800/+600 01606 CH102%
A22R30 0683.1025 RESISTOR 1k 5% ,25W FC T(=ed00/4000 01606 B1oes
422R3Y 8 NOT ASSIGNED

422R32 NOT ASSIGNED

AR2R33 NOT ASSIGNED

A22R3a NOT ASSIGNED

A22R1% NOT ASSIGNED

A22R3b NOT ASSIGNED

422r37 NOT ASSIGNED

A22R38 NOT ASSIGNED

422R39 1R{0=016Y NETWORK=RES 9uPINe3IP ,15«PINaSPCG 28480 18100164
A225) 3101w0299 4 SWITCH, SLIDE u-SPST 28489 3101w0299
d22uy 18200738 1 I€ DCOR TTL 2«T0wdwl INE OQUAL 2eINP 02036 MCT4155P
agaue 182u=-1t194 2 1€ ChHTR TTL LS BIN UP/DOWN SYNCHRO 03790 AM74L8193PC
AP2U3 1820+1199 7 1C INV TTL {8 HEX Ye]NP 0169H SN7AL50UN
h22uu 1820e120) IC GATE YTL LS AND QUAD 2eINP 01694 SNTUL8GARN
22205 1820m1b6BH 2 IC DCOR YL HLDeTOwT7eSEG 0169H SNTULSUTN
a2211n 5080-3068' 1C MV TTL DUAL

ageur 18201430 IC CNTR TTL LS DECD ASYNCHRU 01e9H SH74L 890N
a22un 1858-0033 2 TRANSISTOR 28480 1858=003%
A22U9 18200628 1C SNTUBIN 64=BIT RAM TT{ 0340F DM74BIN
a22uy¢0 {H2CwitTy IC MUXR/DATASEL TIL LS 2=TUsjel INE QUAD 038790 SNTALS18TN
A22u1) 1820=1u2% 2 IC SCHMITToTRIG TTL L5 NAND QUAD 2elHP 01e9H SN7aL8132N
A2 2 1A20=1112 IC FF TIL LS DeTYPE PUSWEDGEwTIRIG D169 SNT4LB7AN
h221m 1820e1197 10 GATE TTL LS NAND QUAD ¢eINP 0169K SHTULSOON
A22uya 1BENe]d9p IC CHNTR TTL LS DECD ASYNCHRO 0leYn SN7ULSION
A22U15 182Qe1u?s 4 IC CNTR TTL LS BIN ASYNCHRO D169H SNTULEITIN
A22\ite 18580033 TRANSTSTOR 284890 1858%0033
a2ty7 18egmob28 1C SKTUBON bdebIT RAM TYL 034o0f DOMT748GN
a22u1e@ LA20w14TC 1C MUXR/DATAeSEL TTL (Y 2etUsiw| INt QUAD 03790 SNTALS15TN
ag2ine 1820«1081¢ 1C DRVK TTL BUS DRVH QUAD (=INP 03790 AMBT 20
a22U20 18201081 IC DRVR TTL BUS DRVR QUAD jelNP 03790 AMBT 26
A22ug1 1820=119¢6 1C FF TTL LS DeTYPE PUSeEDGE=TRIG COM 0379p AM74LSI TuN
A22ie2 181820135 4 IC MO 6610L=1 1K RAM NMOS 02036 MCoRtOLe]
a22vy G410m0209 CRY3TAL, WGUARTZ 28480 04100209
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Model 4262A Section VI
Table 6-3

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

-

Reference HP Part . Mfr
. A 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 ° 04204 150D105X9035A2

A23C4 0180-0197 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 04204 150D0225X9020A2

A23C5 0180-0197 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 04204J 1500225X9020A2

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 S50MA 2NS DO-35 28480 1801-0040

A23CR2 1901-0040 DIQDE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040

A23CR3 1902-3158 DIODE, ZENER, 9.76V 02236 FZ7459

A23CR4 1902-0048 DIODE, ZENER, 6.81V 02236 FZ7244

A2301 1200-0853 SOCKET-IC 16-CONT DIP-SLDR

A234J2 1200-0541 SOCKET-IC 24-CONT DIP-SLDR 28480 1200-0541

A23J3 1200-0541 SOCKET-IC 24-CONT DIP-SLDR 28480 1200-0541

A23J4 1200-0654 SOCKET-IC 40-CONT DIP-SLDR 28480

A23Q1 1853-0089 TRANSISTOR PNP 2N4917 SI PD=200MW FT=450MHz 2N4917

A23Q2 5080-3078 TRANSISTOR NPN SI PD=300MW FT=200MHz

A23Q3 1854-0477 TRANSISTOR NPN 2222A SI T0=18 PD=500MW 02236 2N2222A

A2304 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 0160G CB4725

A23R3 0683-1025 RESISTOR 1k 5% .25W FC TC=-400/+600 01606 CB1025

A23R4 0683-1025 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 01606 CB1845

A23R8 0683-1035 RESISTOR 10k 5% .25W FC TC=-400/+700 01606 CB1035

A23R9 0698-3430 RESISTOR 21.5 1% .125W F TC=0+-100 03888 RME 55-1/8-T0-21R5-F

A23R10 0683-5615 RESISTOR 560 5% .25W FC TC=-400/+600 01606 CB5615

A23R11 0683-5625 RESISTOR 5.6K 5% .25W FC TC=-400/+700 01606 CB5625

A23R12 1810-0164 NETWORK-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

A23U1 1820-1691 IC MICROPROC MOS 28480 1820-1691

A23U2 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 741.5154N

A23u4 1820-2053 IC DCDR TTL LS 4-TO-16-LINE 4-INP 74LS154N

A23U5 1820-1081 IC DRVR TTL BUS DRVR QUAD 1-INP 0379D AMBT26

A23U6 1820-1081 IC DRVR TTL BUS DRVR QUAD 1-INP 0379D AM8BT26

A23U7 1820-1195 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 0379D AM74LS175A

A23U8 1820-1196 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 03790 AM74LS174N

A2309 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 03790 AM74LS175A

A23U012 1820-1201 IC GATE TTL LS AND QUAD 2-INP 0169H SN74LS08N

A23U13 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 IC, ROM MOS

A23U16 04262-85010 IC, ROM MOS

a24 (OPTION  004) 0U262=66524 1 COMPARATOR CONTROL BODARD ASSEMBLY 28489 HUEH26652U
0U2e2e26524 1 PC BOARD, BLANK 28u8o 04262w206524

Agucy 01800229 CAPACITOR=FXD 33UFe=10% 10VDC T4 0420J 1500330901 08¢

aguc2 01400229 CAPACITOReFXD 33UF+e10% 10VDC T4 04204 1500530X901 062

a2ucs 0160-2055 CAPACITUR=FXD ,UlUF +80e20X 100VDC CER

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 e Mfr
- A Qty Description Mfr Part Number
Designation Number Code

Apdcey 19010040 DIODE«SKITCHING 30V SOMA 2NS DOe3S 28480 19010040
A24CR2 1901-0040 DIODE=SWITCHING 30V SOMA 2NS DOe3S 28480 19010040
A24CR3 1801=0040 DJODE«SWITCHING 30V SOMA 2NS D035 28480 1901=0040
A24CRU 19010040 OIODE=SWITCHING 30V S0MA 2NS 0035 28480 19010040
A24CRS 1901«0040 OINDE«SWITCHING 30V S0MA 2N§ DOe3S 28uBo 1901=0040
A24CKe 19010040 CIODE«SWITCHING 30V SoMA 2N5 D0e3S 28489 19010040
ARuJy 1200-0853 SOCKETw]C 16eCONT DIPeSLUR
A24Ky 0490e0235S [ RELAY, REED 28480 0490-0235%
AUk 0490=023% RELAY, REED 28480 0490e0235
A24K3 0490=0235% ReLAY, REED 28u80 0490w0235
A2UKY 00900235 RELAY, REED FLYTY] 04900235
424KS 0490.023% RELAY, REED 28ugp 0U490=0235
Lr-L LY 04900235 RELAY, REED 28480 049000235
LYLIN1 9100e1t1b 1 COTL=MLD S,0uH J10% O84S ,1550x,375LG 02178 15eUd3Setk
A2404 5080-3078 TRANSISTOR NPN S! PDa3ooMwn FTa200MHZ
a2ua2 5080-3078 TRANSISTOR NPN S1 PDRIOOMw FT2200MH2
A2URY 06683=47158 RESISTOR 470 SX 25w FC TCEwd00/4600 01606 CBUT1Y
A2URP 06H3wa725 RESISTOR 4,7k Sx% ,25W FC TC3ed00/+4700 01606 tBu72S
A24RY neB3edT % RESISTOR 4,7K SX ,25W FC T(zeypo/¢700 016006 cBa72%
A2uRY 06B3euT2S RESIBTOR 4,7% S% ,25w FC TCc2ed00/+700 01606 (4.3 F13
AQ4URS 06534725 RESISTOR 4,7k SX ,2%w FC 1C8«d00/4700 01606 CR4T2S
A2URe 06832715 RESISTOR 270 X ,25W FU TCEwl00/4¢600 01606 82715
A24R7 061322715 RESTISTOR 270 SX ,25% FC TC®eld00/¢600 01606 cR211S
A2URA 06832715 RESISTOR- 270 $X ,25wW FC 1C2=400/+4600 01606 CH271%
A2dR9 068302715 RESISTUK 270 SX ,25% FC TC3wd00/4600 01606 cB271S
424R10Q Ve83e2715 RESISTOR 270 5% ,2%W FC TCmed00/4000 01606 CB2T1S
a2dRr11 N6R3=2715 RESISTON 270 S% ,25W FU TCB»d00/4600 01606 CH271%
a24Ry 2 1100164 NETAOURK=RES 9aPINe81F 15«PINeSPCG 28480 181 0=0t64
a4y tA20=1112 1C FF TTL LS DeTYPE PO3ROGETRIG 0169M SN7UL8T4N
Auup 18201200 1C INV TTL LS HEX {~INP 0169H SN7ALSOSN
42418 1820-1196 1C FF TTL LS DeTYPE PUOSwLDGE«TRIG COM 03790 AMTAL ST AN
a4y 18201199 1€ INV TTL LS HEX 1eINP 0169 SNT4LS0UN
I Y-L UL 18201199 1C INV TTL LS WEXY IwINP 01694 SN74LSUUN
ApuU8 1820015 1€ SCHMITT=TRIG TTYL LS NANU DUAL delIRP 01694 SN74L S| 3N
AR4u7 1P20e1041 IC DRVR TTL BUS DRVR QUAD {=INP 03790 AMBT26
A2UUH 1R20=0471 IC INV TTL HEX 1eINP 02236 T406PL
AUy 182060l 2 1C BFPR TTL NONeINY HEX |wINP 02236 Ta07PC
A2uyto 1820049} 1C DCOR TTL RCDeTOwDEL 4wTOmiOwl INE 0169K SNTU1USN
A4y 1820=119% IC FF 317L |8 OeTYPE POS=EDLE=TRIG CyM 05790 AMT4LS1THA
A4Uy 2 1820=1081 IC ORVR TTL BUS DRVR QUaD feINP 03790 AMBT 26
424Uy} 1820=1081 IC ORVR TTL BUS DRVR QUAD felNP 03790 AMBT 24
A2dwy 0426172009 3 CABLE ASSEMBLY 28u8p Pe2h1eT2009
425 (OPTION 101) 04262=66525 1 HPe]B TNTLRFACE BOARD ASSEMBLY 28480 04262=6652%

DUZL2=206525 1 PC BOARD, BLANK 28480 0426226525
42%C 0180-029] CAPACITORFXD JUFemjOx 35vDC T4 0420J 15001 05x903542
a2SC2° 0160-2055 CAPACITURFXD ,01UF +50-20% 100VDC CER
425C3 0160-2055 CaPACITOK=FXD ,01UF #80020% 100VDC CER
425Ca 0160-2055 CAPACITORFXD ,01UF +80=20% 100VDL CER
425C% 0t60-2204 CAPACITUR=FXD [00PF #«5% 300VDC MICAQ¢70
225Co 0100=2204 CAPACITOR=FXD 100PF ¢e5% 300VDC MICAQ+T0 28480 01602204
225¢C7 0160=0153 1 CAPACITORFXD J000PF +»]0X 200VOC POLYE 04200 292P1029¢
42571 1251-0544 CONNECTOR 34ePIN M RECTANGULAR 70384 3451=100¢
A25J2 1200-0853 SUCKET*1C jJomCONT DIPeSL DR
22561 5080-3078 TRANSISTUR NPN S1 PDS3QOMW FT3200MMZ
A25R1Y 068834715 RESISTOR 470 9% ,25W FC TC8=400/4600 01606 CBYT1S
A25R? 0683=u715 RESISYOR 470 5% ,254 FC T(3=400/4500 01606 cB4T18
AQ5R3 066834715 RESISTOR 470 5% ,254 FC TC8ed00/+600 01606 CR4T1S
AQSRY 06834715 RESISTUK 470 5% 25w FC TCawld00/4600 01606 cBa71S
A29RS 04831525 RESISTOR 1,8K S% ,25W FC TCswd00/¢700 01606 (B18¢2%
A25Re 1810=013¢6 2 MNETWORK@RES 10ePIN=SIP ,1«PINeSPLG 28480 1810w=0130
A25R7 1810=0125 1 NE TWORK=RES 8=PINeSIP ,125«PINeSPLG :-L'1.14 750
A25U% 18201197 1C GATE TTL LS9 NAND QUAD 2eINP 01694 SNT4LSOON
A2%ue 1R20=15%8 P4 1C MISC TTLw GLUAD 02036 MC3UULP
A2%U3 1820=1558 1C MISC TTLs QUAD 02036 MC3d4q1P
A2%Uu 18201199 IC INV TTL LS HEX 1eINP 0169K SN74LSOUN
a2sus 18200269 1 IC GATE TTL NAND QUAD 2e«INP 02236 7493PC
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Table 6-3. Replaceable Parts (Cont'd).

Section VI
Table 6-3

Reference HP Part ' .. Mfr
: A Qty Description Mfr Part Number

Designation Number Code

42546 1820+1199 1€ INY TTL LS HEX {=]NP 0169H SNT4LS04N

42507 1R20«1201 1C GATE TTL L9 AND QUAD 2eINP 01694 SN7ULSOBN

42518 1820=1195 1C FF TTL LS DwTYPE PUSeEDGETRIG COM 0379D AMTULS81754

A25U9 18201195 1C FF TTL LS DeTYPE POSEDGE=TRIG COM 03790 AMT4LS81 754

A25U10 1820-1470 1C MUXR/DATA®SEL TTL LS 2aTOei=L INE QUAD 03790 SNTULYISTN

A25U11 18201470 1C MUXR/DATAWSEL TTL LS 2eTOetelINE QUAD 03790 SN74L8ISTIN

a25yy2 1820~1195 1C FF TTL LS DeTYPE POSEDGE=TRIG COM 03790 AM74L81T754

425U13 18201195 1C FF TTL LS DeTYPE POS=EDGETRIG COM 03790 aM7ALS81754

a25u14 1820w1081 IC DRVR TTL Bu$ DRVR QUAD {eINP 03790 AMBT 26

425419 18201081 1C DRVR TTL BUS DRVR GQUAD feINP 03790 AMBT2b

A2%U16 1820»1081 1C DRVR TIL BUS DRVR QUAD 1=INP 03790 AMBT26

A25U17 182091081 1C DRVR TTL BUS DRVR QUAD teINP 03790 amMBY2e

A25y18 1B20«10R1 1C DRVR TTL B8US DRVR GUAD leINP 05790 AMBT26

A25U19 1820=1081 IC ORVR TTL 8US DRVR WUAD 1eINP 03790 AMBT 28

8425020 1820=0328 { 1€ GATE TTL NOR QUAD 2=INP 02236 Tuo2PC

425021 1820=1112 1C FF TTL LS DefTYPE POSeEOGETRIG N169H SNT4LSTUN

a25u22 1R20w1112 1C FF TYL LS DeTYPE PNS=EDGE=TRIG 01694 SNTULSTUN

‘,'

a26 NOY ASSIGNED

427 NOT ASSIGNED

A28 NOT ASSIGNED

829 NOT ASSIGNED

a30 NOY 8SSIGNED

(31} NOT ASSIGNED

ase NOT ASSIGNED

[33] NOT ASSIGNED

A3 NOT ASSIGNED

43S (OPTION 001) 04262266535 1 BCD UUTPUT CONTROL bDARD ASSEMBLY 28480 VU262=66535
04262226538 1 PC BUARD, BLANK 28480 04262e26535

235¢C) 016092199 CAPACITORFXD 30PF +e5% 300v0C 28480 0)o0w2t99

A3SC? 01602199 CAPACITORFXD 30PF +wSX 300VDC 28489 Alege]99

A35C3 01800229 CAPACITUR=FXD 33UF+«t0% JOVOC Ta 04204 1500336901082

435C4 0160-2055 CAPACITOR®FXD ,01UF +B0e20%X 100vDC CER

435Cs 0160-2055 COPACITURFXD ,01UF #B0«20% 100VDC CER

435Ce 0160-2055 CAPACIYTOR®FXD ,01UF +80-20% 100VDC CER

A35C7 0160-2055 CAPACITOR=FXD ,01UF +80«20% 100vDC CER

(3314 0160-2055 CAPACITOReF XD ,01UF +80-20% 100VDC CER

A3SCRY 19020041 DIONE«2INR 9,11V S% DOeT PDB,dw TCEe,009% 02036 31 1093998

A35¢CR2 19020041 DINDE=INR S,11V SX DOs7 POs,4¥ TCae,009% 02036 32 10939-98

A3501 1200-0853 SOCKETeIC 16«CONT DI1P=SLDR

A35Ly 91001611 1 COJL=MLD 220NH 20Y U350 ,1550%,375LG 02178 15=dd SedM

A35RY 068365625 RESISTOR $,6K SX% ,25W FC 1C5e400/+700 01606 cBYses

A35R2 068345625 RESISTOR $,6K 5% ,25W FC TC3ed00/+700 01606 85025

A3SRY 56835625 RESISTOR §,6Kk 5% ,25W FC TC3e400/4700 01606 (15625

A35Ry 068325625 RESISTOR %,6K 5% ,25W FC TCxe400/4700 01606 €8962%

A35RS 06835625 RESISTOR 5,6k SX ,2%5% FC TCu=d00/4700 01606 CA5625

A35R6 06R3e5625 RESISTOR $,6K 5% ,25W FC TC3e400/4700 01606 CHS562%

435K 06835625 RESISTOR S,6K SX 254 FC TC2eu00/+700 01606 85625

A35R8 06832225 RESISTOR 2,2K 5% ,25W FC TC3eu00/+700 01606 cnazaas

A35R9 068322225 RESTISTOR 2,2K 5% ,254 FC TCmed00/+¢700 01606 CB2225

A35R10 0683%5625 RESISTOR S,6Kk 5X ,25W FC 1C3=400/+700 01606 CHS02S

A3SRYY 06835625 RESISTOR S,6K S5% ,25W FC TCaeq00/¢700 01606 (85625

A35R|2 181000136 NE TWORK@RES 10ePINeSIP ,1ePIN«SPCC 284890 1810=0136

43551 31010299 SWITCH, SLIDE 4=8PST 28480 31010299

A3552 3101-1273 SWITCH, DPDT-NS

2351 1820~1423 1 IC MV TTL LS MONOSTBL RETRIG DuAL 0169H SN74LS123N

23502 18200077 1 IC FF TTL D«TYPE POSeEDGETRIG CLEAR 02236 T4T4PC

43543 18201197 1C GAYE TTL LS NAND GQUAD 2<INP 0169H $N74LSOON

435u4 1820=0294 8 IC SMF=RGTR TTL ReS SERIAL=IN PrL OUT 034u0F LM8S70N

A35US 18200294 IC SHFeRGTR TTL R=S SERIJAL«IN PRL OUT 034uF DMBSTON

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

Reference HP Part Q Descrioti Mfr
- . escription Mfr Part Number
Designation Number ty P Code
A3516 182002%4 IC SHFeRGIR TIL ReS SERIALeIN PRL OUT 0340F DMBS 70N
A3507 1820=0294 IC SHFeRGTR TTL Re$ SERIAL=IN PRL OUT 0340F DMESTON
A3Sys 1R20e0664 IC BFR TYL NONeINV HEX {e]INP 02236 7407PC
4359 18200294 IC SHF=RGTR TTL Rw$ SERIALe]N PRL OQUT 03u0F DMBS 70N
A35U10 1A20=1081 1C DRVR TTL BUS DRVR QUAD f=INP 03790 AMBY 2O
A3SUI1 18200294 IC SHF«RGIR TIL Re8 SERIALeIN PRL OUT 0340F DMBS7ON
A3SUL2 1R20<0294 1C SHF=RGTIR TTL R=8 SERJALeIN PRL OUT 0340F DMBSTON
[%3:1158 18200294 §C SHFeRGYIR TTL ReS SERIALeIN PRL OUT 0340F OMESTON
A3Sw) NU26172009 CABLE BSSEMBLY 28480 Q4261272000
43Sk 04261=72009 CABLE ASSEMALY 2busdo 0426172009
CHASSIS MOUNTED COMPONENTS

€1 0160-4259 1 CAPACITOR FXD .22UF 10%
€2 0160-1586 2 CAPACITOR FXD .1UF 200vDC
c3 0160-1586 CAPACITOR FXD .1UF 200vVDC
CRT1, 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 i
Q1, Q2, Q3 1854-0063 3 TRANSISTGR NPN 2N3055
R1 0683-1025 RESISTOR 1k 5% .25W
R2, R3 0698-3391 2 RESISTOR 21.5 1% .5W
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, lé6cm

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 NINDQN

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).
: _ Mfr
Reference HP Part 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 1 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(Jd9, 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
31 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 DECK, RIGHT
39 2360-0333 1 SCREW-MACH 6-32 .25-IN-LG
40 5020-8803 1 FRAME, FRONT
41 04262-00204 1 SUB PANEL, FRONT (STD)}
41 04262-00214 1 SUB PANEL, FRONT (OPT. 004)
42 04262-00202 1 PANEL, FRONT (STD)
42 04262-00212 1 PANEL, FRONT (OPT. 004)
43 04262-00203 1 SUB PANEL, FRONT
44 04262-00201 1 PANEL, FRONT (HP)
44 04262-00211 1 PANEL, FRONT (YHP)
45 (J2 - J5) 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 1 BUSHING
66 0590-0051 1 NUT-HEX-DBL-CHAM 1/4-32-THD
67 2190-0060 1 WASHER-LK INTL T NO. -1/4

6-22

See introduction to this section for ordering information
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Figure 6-1. Major Mechanical Parts - Exploded View.
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Model 4262A

ical Parts - Exploded View.

Figure 6-2. Mechan




6-26

Table 6-4. Option 010 Modification

Reference
Designation

HP Part
Number

Qty

Description

All (OPTION 010)

Al1C8
Al1C9

Al1R25
Al1R26
Al1R27
Al1R28
Al1R29
Al1R30

04262-66911

0160-5821
0160-5821

0698-4494
0698-2228
0757-0279
0757-0123
0698-2228
0757-0279

OSCILLATOR & SOURCE RESISTOR BOARD ASSY

CAPACITOR, FXD 5000pF .25% 50V
CAPACITOR, FXD 5000pF .25% 50V

RESISTOR 35.7K 1%
RESISTOR 318.3K .5%
RESISTOR 3.16K 1%
RESISTOR 34.8K 1%
RESISTOR 318.3K .5%
RESISTOR 3.16K 1%

other parts are same as 04262-66511

Ala (OPTION 010)
Al4C7

Al4R33

04262-66914

0160-1554

0698-4511

PHASE DETECTOR & INTEGRATOR BOARD ASSY
CAPACITOR, FXD .47UF 200V
RESISTOR 86.6K 1%

other parts are same as 04262-66514
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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 Al2

1

2

3 04262-
26512

4 04262-
66612

5

7-1



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

Ul5
> Uli6

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.
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Model 4262A

Section VII

‘Table A.
Reference HP Part e Mfr
. A Qty Description Mfr Part Number

Designation Number Code

Age 04262606522 DISPLAY CONTROL & RAM BOAKD ASSEMALY 28480 0u262-646522

DU262.26522 2 PC ROAKRD, HBLANR 28u80 04r62=26522

A22Ct 01800291 CAPACTTOR=F XD 1UF4=10% 35VDC TA 0426J 150D105%903542
822C2 0160-2055 CAPACTYOR®FXD ,OIUF +B0w20% 100vDT CLF

a22C3 0160-2055 CAPACITORSFXD ,01UF ¢A0«20% 100VDC CER

a2eCy 0160-2055 CAPACITOR=FXD ,01UF «B0e20% 100VDC CER

h22Cs 0160-2055 CAPACLTOKeFXD ,01UF +80=20X 100vDC CER

a22Ce N160=2204 ] CAPACTYOURSF XD J0OPF +e5% 300VDC MICANTO 28489 0160w2204
n2ec? 0160=2261 CAPACTTUR=F XD 15PE s«b% S00vDL CERO+=30 28480 Ning=2261
a22¢n 0160=0939 [ CAPACTTURSFXD 4I10PF +5% 300V0LC MICAD+T0 28480 0le0=0939
a22C9 0180029 CAPACITOR=Fx{) JUF+e10% 35vNC TA 0aR0d 1500109x9034%42
822C10 010n=n939 CAPACTTORF XD 430PF +<Bhi 300VOC MICAQ+TO 28480 0160=0939
822011 01600939 CaPACTTURSFXD 430PF +«5% 300VDC MIC20+70 PALEN 0160=0939
a2et12 01602205 2 CAPACTITUR®F XD 120PF +e%% 300vDC MICA0+70 28480 01602205
bg2CRY 190p2e004} DIONE«INR 5,11V 5% LUe7 Pz, un TCs=,009% 02036 S7 10939=94
8229 1200-0541 1 SUCKET=IFr 2deChnT DIP=SLDK

a2t 1R 3«0107 R TRANSISTOR, PNP Si 280H0 1R 3~0107
42202 1A53«nt07 TRANSISTOR, PNP SI 28480 1AS3e0107
42203 1AL 30107 TRANSISTOR, PNP SI 2uddo 185390107
42204 1RS3enia? TRANSISTOR, PNP SI 28480 18530107
a2ens 14530107 TRANSISTOR, PNP S1 28480 1858=0107
a22iim 1RS3=p107 TRANSISTOR, PNP SI 28480 t8S3=0107
age67 1653=0107 TRANSISTOR, PNP SI 28480 1893=0407
82208 1#53e0107 TRANSISTOR, PNP SI 2RUBO 1R $=0107
Agew 0he3en 735 H RESISTUR 27h 6% ,29% FC TC==400/4+00 01606 Che?s5
82202 06R3e2735 RESISTOK 27K 5% ,254 FC TC==400/4800 01606 CBe73%
422R% 06#3a2735 RESISTOR 27% S% 2% FC TC2=400/4500 01606 LHRTSS
pgery 0hR 42735 RESISTOR 27n 5% ,25%w FL T(8=400/+400 0LhuG CB2T3S
A22RS Jer3e273% RESISTOR 27K 5% ,25w FC TCs=dnn/+800 01006 (8273s
Y240 ObRlep?3y RESISTOR 2Tk 5% 25w F( TC2=400/4R00 0l606 CHeT3S
az2n? Ohnder 735 RESISTOR 2Tk 9% 25w FC TCs=d00/4800 01806 CB2?3S%

LY P42 Aokl 3% RESISTDR 27K SY ,25» FC 102400/ ¢800 H16066 the?3s
a2eR9 NphleBb0y RESISTOAE S6 5% ,29W FC T(s=400/+500 01606 CE560%
B22R10 DhH3e8605 RESISTOK So S% ,29W FL TC=«400/+500 01606 89009
A22K11 venlessns RESISTOR Y6 §% ,25W FC TLz=d20/+500 01606 LA%605
ap2R12 N6F3I=560% RESISTON S6 %X ,25W FC TU==U00/¢500 01606 (LY
B22R13 06A3=5605 KESISTNR Sh 9% ,29W FC TL3e600/+500 01606 CBH80S
ageRtY NeRI=S60% RESTSTOR 56 S% ,25W FC 1Czed00/+500 01606 C(H5605
822818 0hB35605 RESTISTON 56 5% ,25W FC T(3=d400/+%00 01606 CEses
422R16 nek3e8605 HESTIGTOR 56 5% 28w FL TLzed00/+4500 01606 LBY5US
A22R17 CoR3=2125 RESISTOR 2,7% S% ,2%w FC TC3ed00/+700 01606 cep1es
A22R1B Obb3w1 825 RESISTOR {,8K Sx _25W FC TCs=d40u/+700 01606 LB182%
822919 06A3eu725 RESISTUKR &, 7% S% 25w FC TLSed06/¢700 016006 CH4TLS
a22nen 1R10=0121 NETHORK@PES 9eP[NeSiP ,15ePINeSPCI 28480 1810-01214
a22r21 1810=0205 NETWORKeRES BePINaS1P ,1ePINeSPCH 0euse 150e81eRU, T
82¢R22 18100206 2 NETWORKwHES RuPINeSIP ,iwPINeSPLL 03740 430ARe]10]e1035
A22R39 {A10eut by NE THOKKReRES GePINeSIP ,15«PINeSPCL 28489 18100104
22281 11010299 SKITCH, SLIDE desp8? 28480 31010299
ageuy 1R20=1245 1€ DEOR TTL LS 2eTOsg«bLINE DuAl 2«1InP y169H SNTULSIS5N
42202 18201194 1C CNTR PTL L3 BIN UP/DUWN SYWCHRO 03790 AMTULS193PL
a22u3% 1820-1199 10 TNV TTL LS HEX 1=INP 0109H SN7ALSVAN
a22uu 1R20=1201 IC GATE TTL LS AND QUAD =[NP 0169 SNT4LSOEBN
A22uS 1820-1b84 IC UCOR TTL HCDeTCe7e«SLG [RELL] SNIULBEUTN
YL 410 1R20e0567 ' 1€ ¥V TTL DUAL 02036 Mpupeup
a22u7 1820=1490 1C CNTR TTL LS DECD ASYNCHRO 0169M SN74L 890N
ag2us 1858-0033 TRANSISTOR FT5712M 28480

a2249 1R200628 4 IC SNTUBON 64=BIT RAM TTL 0340F OM74B9N
422U10 1820=1470 1L MUXR/ZDATASEL TTL L8 2=TOwi=LINE QUAD 03790 SNTALSISIN
a22u11 18201425 1€ SCHMITT=TRIG TTL LS NAND WUAD 2eINP 0169 SNTULSLASN
a22u12 1R20~1112 IC FF TTL LS DeTYPE POSetOGEL=IRIG nle%h SNTULSTUN
a2eutl 1820+1197 IC GATE TTL LS NAND QUAD 2eINP 0169M SN7ULSOON
aA2a2uju 1820=1490 1€ CMTR TTL LS DECD ASYNCHRO 0169H SN7ULB9O0N
A22i18S 18201478 1€ CNTR TYL LS BIN ASYNCHRO 01e9H SNT74LS93IN
a22116 1858-0033 TRANSISTOR FT5712M 28480

a22u1? 1R20e0628 IC SN7UBIN buwB]T RAM TTL 034uF DM74¥9N
A22ULR 18201470 1C MUXR/DATA®SEL TTL LS 2eTOejel INE GUAD 03750 SNTULSISTN
822U19 1820=10R} IC DRVR TTL BUS DRVR QUAD 1eINP 03790 AMET 2o
a22U20 1820=1081 1C DRVR TTL RUS DRVR QUAD 1eINP 03790 AMHT2b
A22V29 1820+1196 4 1C FF TTL LS DeTYPE POSeELGE=TRIG COM 03790 AMTUALS Y TUN
a2auze 1818-013% 1C MC o810Le1 1k RAM NMUY 02036 MCuBI0Lw]
agavy 041000209 e CRYSTAL, QUARTZ 28480 06d10=0209

See introduction to this section for ordering information
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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 schematie diagram,
Change Figure 8-48 to Figure C.
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Model 4262A

. Section VII

Table B.
Reference HP Part s Mfr
- . Oty Description Mfr Part Number

Designation Number Code
423 026266523 1 PROCESSOR % ROM HBUARD AGSEMHLY FLYLL 0d262ebh52)

0UP62026523 § PC ROBRD, RLANK 28480 pu2e2e2652%
4213C 01500291 CAPACITURSFXD fUb+=10X 35vDC TA puend 150D105X903%42
a23C2 01R0=0197 CAPACITUR=FXD 2,2UF+=102 20VDC T4 04204 1500225%902082
A23C3 01R0=0197 CAPACTTOR=FXD 2,2uF+«10% 20V0L T4 0u20J 1500225%x902042
a23cCuy 0160-2055 CAPACTTUR=FXD ,01UF +80=20% 100VDC CEX
a23Cs 0180e02? CAPACITURFXD (uF+=t0% 3SVDC T4 nuz2od 150D105190850¢
428Cs 0180-2141 i CAPACITOR-FXD 3.3UF+-10% 6VDC TA
a23c7 01600229 1 CAPACTTORFXD 33Feel0X LOVDC T2 quped 15003362901 002
A23CR 0160-2055 CAPACTITORFXD G1UF +A0=20X J0QVDL CER
A23CY 0160-2055 CAPACTTORSFXD ,A1UF 480e20% 100VDC CEF
a23C10 0160-2055 CAPACITOReF XD ,01UF +BJe20% 100VDC CtK
A28CRY 190231458 1 DIODE, Z2ENER, 9,70V 02236 FZT4%9
a23cee 19n2«1299 1 Cieok, 2ENER, 3,3V 02036 S2t1e1 81
423CRY 1902=n048 DIGDEINF 6,R1V &Y DD=7 Phe,dw TCze,043% 022%6 #7244
a23CRA 1991«00U0 OIODEwSwITCHRING 50V S0MA NS DOL=35 ELET 1904=0040
A230RS 19n0)enoer DINCE=SWITERING 30y SoMA PNS UN=35 28480 tR01.0040
A23CR6 1902«3107 t DIODE=ZINK S,76v 2% DUe7 PDB Us 1C24,017% nenin §2 10939=114
A23 1200-0853 SOCKET-IC 16-CONT DIP-SLDR
aglle 1200-0541 SOCKET=TC 24mCUNT DIPeSLDR ELYLN 1200-0541
LYANR] 1200-0541 SUCKETe1L 2uaCONY UIPeSLDK K480 1200-0541
82354 1200-0541 SULRETwIf 24~CONT RIPSLDR PBukD 1200-0541
42378 1200-0541 1 SOCKET-IC 24-CONT DIP-SLDR 2Ha80 1200-0541
a23Je 1200-0654 SOCKET-IC 40-CONT DIP-SLDR
42350 5080-3078 THANSTISTOR NPE ST PD2300Ma F122000H)
42302 155480215 1 TRANSISTORN WPNM §1 PDs3SOMA F1z3C0MMY 02036 ELEREIAR!
42801 18440017 1 TRANSISTOR NPN 2N2222A S) Tust#R EhaN00Mw 02256 2422224
82304 16830012 TRANBISTOR PHP 2N2904A 51 Tuel® FL3000Mw Ui RO PN2GEA
A2 3R n6=3«16G35 KESTSTOR 10K 5% ,25%% FL T(sSetnn/e700 01606 LH1035
a23rp GoHimtbas 1 RESTSTOR 180K S% ,26w FC 1Cs<b0R/e00 2160t CHynus
azZ3RY 0B8R 8=1NSS RES]STON 14 5% 2% FC TC3=800/4900 0160t CH1055
A23Ruy Opk3et(3s KESISTOR 10k 5% ,25w FL TC2zwd00/e700 Clnlt Lh103S
A23KS QLESeSEPS RESISTUKR &,6K 8% ,25W F( TEzedg0/e700 01600 85625
423Re DEELES TR IY ! RESTSTOR 21,5 t3¢ ,129% b TC20ewtd FELELT) FMpS5e) fhml el IR
A23R7 OansaS61S 1 PESISTUK S60 B% 25w FL Tlsed0b/4n00 01606 [ELRTCR Y
AR3RR LLLS VRS RESISTOR 4,7k Y% 2%~ FC TCzedin/z+700 016006 [ UR N
A23K9 G6E3ed 725 RESISTOR 4,7k 8% 25w« FC TCzed0n/+700 01600 LhBa7e5
A23R10 1h10=0t04 NETHORKaEES QaPINeSIP ,15«PINeSPLL 2badn [B1ye0tny
A23R1Y 06431025 RESISTOR tx 9% ,25%4 FC TlzeddO/e600 01606 (Bnes
a23R1e 0797=041# 1 RESISTNN 619 1% L1290 F TL30+=100 n329n (dmi/BeThen|Unef
A23R13 [TRLES ELA 1 RESISTON 21,5 1% 50 F TL04elvt 5520 CHMbenSer
A28k 4 21002633 1 RESISTOReTRME TR f0% C 5IDE=ADJ JelkN 08654 LTS0ue
4233y 31olwne99 SwitCr, SLIOE 4-SPST 28480 1101=0299
82311 1Rem1691 1 1€ MICPROC MGS 28n80 teed=1n91
Az 812 1R2G=1197 T6 GATE TIL LS HAND (HAD 2elnp file9n SNT4LS00N
423Ut {RP2U=0707 2 1€ PCUR TTL L d4eTUslbeal INE ys=IN¥ 02236 wslL1tPC
a28Uy 1820-0707 1€ UCOhK TTL L daTOelbel TNE de]hb ne230 Q3LtIPC
423015 1R« 081 FC DRVR TTL BUS DRVR LUAL 1=INP DATSD aMatlédn
42306 1R20=10/1 1C DRVR TTL BUS DRVK QUAD t=IuP 03790 AMb12e
a23uy 1A20e1196 1C FF TTL LS DeTYPE PUS=ENGESTRIG COM 04790 AMTULSIT58
22306 1820=1196 1C FF TTL LS DelYPE POS-tDGE=TRIG COM 03790 AM7ULS TUN
42309 182n=1 1R { 16 DEDR TTL LS 8CDeTQeDE deTOejp=l INE (T4 SHTULgURN
a23u10 1B70w04TY 2 1C IMY TTL HEX felN® n2236 7400PC
A23uU1d 14P0=1195 1C +F TTL LS DeTYFE PUS~ELGE«TRIG COM 03790 AMTULS1T54A
a23tee fR2=1201 1€ GATE TTL LS AND GUAD 2e«1nP 01o9H SN74LSCEN
423143 1R2G=1197 1C GATE TTt LS NAND RHUAD geINP 01oYH SNTALSO0N
AR3U14 1R2Q=1199 1C [NV TTL LS HEx QeIn® 0169n SNTAL SuuN
a2sns 1R20e1142 1C FF TTL LS CeTYPEL PUS=EDGLeTHIL V169H SNTULSTUN
azlne 0UP62=85002 1 1C, RuM INTEL 2708 2ruBn nugneeBh002
A23t17 0UPLP=ES00Y 1 1C, ROM INTEL 2708 28480 0U262eRS5003
4231118 0u262-85004 1 1C¢, RuM INTEL 2708 2RURD vdZn2ens0y
a23n e Gu2bP=8500% 1 1¢, RUM [nTEL 2708 2uu8o N4202e85005

Seée introduction to this section for ordering information

7-5




Section VII
Figure D.

CHANGE 3

Page 8-51, Figure 8-34. A12 Component Locations,
Change Figure 8-34 to Figure D.

Model 4262A
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CHANGE 4

Page 6-8, Table 6-3, Replace Parts,
Change Al2 board parts list to Table C.

Page 8-51, Figure 8-34. Al2 Compornent Locations,
Change Figure 8-34 to Figure E.

Page 8-51, Figure 8-35. Al2 Schematic diagram,
Change Figure 8-35 to Figure F.
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Section VII Model 4262A
Table C.
Reference HP Part Q . Mfr
: A t Description Mfr Part Number
Designation Number y P Code be
Ay 04262-66512 1 RANGE RESISTOR BOARD ASSEMHLY 28480 04262-66612
04262-26512 1 PC BOARD, BLANK 28480 04262-26612
a12cy 0160+01%9 1 CAPACITOR-FXD 6BOOPF ¢=10X 200VDC POLYE 0420J 292Pb8292
Atecoe 01400190 1 CAPACTTOReFXD 39PF +»5% 300VOC 72138 DMISE390J0300WVICR
sFACTORY SELECTED PART :
412C3e 01210089 2 CAPACITOR=Y TRMReCER 2+8PF 350V PCeMTs 73899 OVI{PRAA
«FACTORY SELECTED PARY

ay2cu 01801051 CAPACITOR, FXU 100 UF jav M 26480 0180=105]
410Cs 0180«10%1 CAPACITOR, FXD 100 UF 1oV M 28480 01480e10%1
ay2Co 0190=-005%0 6 CAPACITORFXD 1000PF +80e20% tKVDC CENW 284890 0150%00%0
Af12c7y G150=00%0 CAPACTITOR=FXD 1000PF +8020% 1KYyDC CER 28480 015020050
a12¢8 015040050 CAPACITUR=FXD 1000PF +80e20% 1KvDC CER 28480 015020050
A12c9 01500050 CAPACITURSFXD 000PF +80e20% 1KVDC CER 268480 01%0%0050
Atec10 0150=«0050 CaPACITONFXD 1000PF +B0e«20% tKVDLC CER 28480 0150-0050
432C11 0121=0105 1 CAFACITOReY TRMRCER 9e35PF 200V FLeMTG 75899 OV{1PRESD
agatite 0180«0269 1 CAPACTITORFXD {UF+75e19% 1%0VDC AL 0420J 300105G150R4ap
812€13 016042150 t CAPACITURSFXD §3PF +eSY 300VAC 28480 016022150
Af2cia* 0160-2307 3 CAPACITOR-FXD 47pF +-5% 300VDC

412018 0180=105¢ CAPACITUR, FxD 100 UF tev ™ FLTTY) 0l1B0=10%)
A1eCte 0180=10%1 CAPACTITOR, FXD 100 UF Jev M 28480 01801051
agecy7 0140=1051 C2PACITUR, FxD 100 UF lov M 28480 0180-1051
Aj2Ct8 01801091 CAPACITOR, FXU 100 UF Jav M 28480 0180«10%1
412C19 014041051 CAPACITOR, FXD 100 UF 16V M 28480 01801051
412C20 01801051 CAPACITUR, FXD 100 UF fov M 28480 0180=1051
A12CR1 1901=0040 60 DIODE=SWITCHING 30V S0MA 2NS DNe3S 28480 1901=0040
ay2caz 19010040 DIODESAITCHING 30V S0MA 2NS DUe3S 28480 190120040
AY2CHY 1901=0040 PINDE«SWITCHING 30V SOMA 2NS DO=35 28480 19010040
ayacra 1901-0040 DTODE=SwITCHING 30V S0MA 2NS DOw3S 28480 1901e0040
A12CRS 1901=0040 DINDFeSWITCHING 30V SOMA 2NS DOe3S 284890 19010040
Atecun 1901=0040 DIODE=SWITCHING 30V S0MA NS DO=3S 28480 190120040
A1ecwy 19010040 DIODESWTTCHING 30V 50MA 2NS DO=35 28480 19010040
ay12CH8 19010040 DIODE«SKITCHING 30V SQMa 2NS D035 28480 1901+0040
A12CR9 19010040 DINDE«SWITCHING 30V SO0MA 2NS DU=3S 28480 1901=0040
atacwio 19010040 DIONE=SWITCHING 30V SOMA NS NOw3S 28480 1901004y
a12CR1) 19010040 DINDE-SWITCHING 30V SOMA 2N3 LUe3% 28480 19010040
ajecwie 19010040 NIODE«SWITCHING 30V SOMA 2N§ DQ«3S 2848y 190120040
Af2CH13 1902=3149 DIUDF=INR 9,09V S5X DUe7 PDE,4w 1054,057% 02236 FZ72%8
a12¢R14 19010040 DINDE=SHITCHING 30V S0MA 2NS DOw3S 28480 19010040
Ay2CRyLS 19010040 OIODE«SWITCHING 30V SOMA 2NS DN’ 26480 1901=0040
a12CR16 19010040 DIODE=SWITCHING 30V SOMA 2NS DOw3% 28480 19010040
A12cR17 1901-0040 DIODE«SAITCHING 30V S0MA 2NS DDe3% 28480 190120040
A12CRIK 1901=0040 OIODE-SWIICHING 30V S0MA 2NS DU=35 2HuBO 1901-0040
A12CH19 19010040 DINDE«SWITCHING 30V SOMA 2NS DOe3% 28480 19010640
412CN20 19010040 DIUDE«SHITCHING 30V S0MA 2NS DU=3S 26480 130120040
A12KY 0490«0237 | RELAY, REED 2A 26480 0490=0237
A1eay 5080-3830 TRANSISTOR JeFET NeCHAN DeMONE 51
Areap 5080-3830 TRANSISTOR JeFET NeCHAN DeMQDE ST
A1203 5080-3830 TRANSISTOR JeFET Ne{HAN DeMODE §i
41294 1855-0128 1 TRANSISTOR J-FET N-CHAN SI 28480
81208 5080-3830 TRANSISTOR JePET NeCHAN DeMODE S
A12as 5080-3830 TRANSISTOR JeFET NeCHAN DeMODE SI
:l3°7 5080-3830 TRANSISTOR JwFET NeCHAN DeMODE 8]

1208 5080-3830 TRANSISTOR JeFET NeCHAN DeMUDE S§1
41209 5080-3830 TRANSISTOR JeFET N=CHAN DwMUDE S}

412010 5080-3830 TRANSISTOR JeFET NeCHAN DaMODE SI
Agaayy 5080-3830 TRANSISTOR JeFET NwCHAN DeMODE SI
"gol? 5080-3078 TRANSISTOR NPN S1 POS30OMW FT3200MHZ
A12qQ13 5080-3078 TRANSISTOR NPN S] PDS300Mw FT8200MHZ
AteG14 5080-3835 6 TRANSISTOR JeFET 2N5245 NeLHAN DeMODE S1 0169H 2N5245
Atems 1854-0013 1 TRANSISTOR NPN 2N2218A 81 TUeS PDa8OOMW 02036 2N22184A
A12018 1853-0012 2 TRANSISTOR PNP 2N2904A SI T039 PDeoooMw | 0169% | an29gua
412017 185320020 TRANSISTOR PNP 81 PD®300MW FTe1SoMMZ 28480 185320020
812018 185320020 TRANSISYOR PNP §1 POW30OMw FT3150MHZ 28480 1495320020
412019 185320020 TRANSISTOR PNP S1 POZ30OMN FTa150MH2 28480 185320020
412020 5080-3078 TRANSISTOR NPN ST POS300MW FTs200MHZ

A12621 1853-0020 TRANSISTOR PNP 31 PDN3OOMN FTa{50MH2 20080 | 18530020
:‘3°?? 1853<0020 TRANSIBTOR PNP SI PDE300MW FTaiSOMHZ 28u80 | 18530020
12023 1833+0020 TRANSTSTOR PNP 31 POR3OOMN FTaiSOMHZ 28480 | 185340020

7-8

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



Model 4262A : Section VII

‘ Table C . (Cont'd).
rence HP Part o mf
Referenc Qty Description r Mfr Part Number
Designation Number Code :
a12Ry 21002514 1 RESISTNReTRMR 20K 10X C SIDE=ANJ) 1eTRN 03654 ET50m203
A12R2 06831095 35 RESTSTOR M 8% ,25W FC TCReB00/¢900 01606 cB105%
412R3 06831055 RESISTOR IM 5% ,29W FC TCzeB00/¢900 01606 CLR10SS
. Ay 2Ry 069822298 1 RESISTOR 10 .05% .33W 28480 069802296
A12RS 06982294 1 RESISTOR 100 .1 .05% 28Ry 069802294
412Rs 069822296 1 RESISTOR 1010.1 .05% 2buBdo 0698=2290
afany 682214 1 RESISTORIFXD 10,0k UWM 0,032 1/Bw MF 2848y 06982214
A)2R8 0698-5408 1 RESISTOR 1.3111K .1% .125W F TC=0+-100
412R9 069822225 1 RESISTORIFXD 90,0k OWM 0,08% 1/RW MF 28480 0698=222%
. A12RY0 06983329 1 RESTSTOR 10K ,5% ,125n F TLE0e=100 03688 PMESYS el /8010wt 002eD
ay2R1Y "0683-3315 RESISTOR 33K 5% ,25% FC TC8=400/4R00 01606 CB3335
A12R12 06834705 4 RESISIOR 47 S% ,25W FC TCa=400/¢500 01606 cBd70%
a12R13 : 06R3=470% RESISTOR 47 9% ,25W FC T1C3=400/+500 01606 CBUTOS
a12Rtu 068310%% RESISTOR 1M SX ,25W FC TCzeBH0/4900 01806 CH1055%
412R1S 068321055 RESISTON 1M 8% 2% FC TC3=R00/+900 01606 CH10%5
Af12R16 06831089 RESISTOR IM 5% ,2%W FC TC3=300/4900 01606 CH105%
ag2m17 06831055 RESISIOR 1M S% ,25W FC TC2=800/+900 01606 CH105%
A12R18 0683=1055 RESISTOR M S% ,25W FC T(3=800/+900 01606 CH105%
a412R19 0hR3=1 085 RESISTOK M 8% ,25W FC TCaeRD0/+900 01606 CR105%
A12R20 066321085 RESISTOR 1M S% ,28W FL TC3«800/4900 01606 CH105%
A12R21 0p83e10%% RESISTOR M &Y 25w FL TC2e800/+900 01606 CB105S
Ay2R22 06B¥e 1085 RESISTOR (M 5% 29w FC TL3=800/+900 01606 CR1055
412R23 0683-3335 RESISTOR 33K 5% .25W FC TC=-400/+800
Ay 2R24 0683-3335 RESISTOR 33K 5% .25W FC TC=-400/+800
A12R2S 0683-3335 RESISTOR 33K 5% .25W FC TC=-400/+800
412R26 0683-3335 RESISTOR 33K 5% .25W FC TC=-400/+800
A12R27 0683-3335 RESISTOR 33K 5% .25W FC TC=-400/+800
AY2H28 06831035 21 NESISTOH 10K 5% 28w FC TCBeu00/4700 01606 CR103%
A12R29 068350655 2 PESISTOR 5,6M Sy ,25% FC TC3=900/+1100 01606 CEYBSS
A12R30 0683-1035 RESTISTOR 108 5% ,254 FC TCa=400/4700
A42R Y 0683-3325 4 RESISTOR 3.3K 5% .25W FC TC=-400/+700
A12R3? 06H3e108S 1 RESISTOR 10M 5% ,25w FC TC3=900/41100 01606 81068
a12R3% 06H3e1 085 RESISTOR 1M SX ,2SW FL TL2=800/+900 01606 CLR105%
A412R34 07570394 2 KESISTOR S1,1 1% ,125% F TC3Gew100 08298 Cdef/8eT0n5 k) oF
412R38 0683m103% RESISTON 10k SX 259 FL TC2ed00/4700 01606 CHi03S
A12R1e 06830275 2 HESISTOK 2,7 5% ,29W FC TC3=400/4500 01606 CB276%
A12R37 064304705 RESISTOR 47 S% ,25% FC TC3=600/4500 01606 CHul0%
A12R18 Cbbleu?05 RESISTOR 47 5% ,25n FC TC8ed00/¢500 01606 CRaT0S
412039 0757=0494 RESISTOR S1,1 1% ,125% F T1C50+e100 03298 Cdel/BaTgeSiR]mF
A12R40 06R3e1035 RESISTOR 10K 5% 25« FC TCwedD0/4700 01606 C81035
ay2Ray 06830275 RESISTOR 2,7 5% ,25w FC TCEBeU00/4500 01606 ¢B2rLs
ay2Re? 0757-1090 2 KESISTOR 261 1X 50 F TC804e100 02909¢ MFIC1/2eT0e20]ReF
412R43 0757=1090 RESISTOR 261 1% 5w F TL804=100 0299t MF7C1/2=T0meb{Relb
a{2Ry0 062323335 RESISTOR 33K 5% 25w FC TCxwl00/4800 01606 CB3835
Af2R4S 068323335 RESISTOR 33K &% 25w FC TCE=U00/4800 01606 CH333Y
YTLITY 0683-3335 KESISTUR 33K 8X 25w FC TC3eu00/4800
AyeRy? 0683-3335 RESTISTOR 33K 5x 25w FL 1CZe400/48900
Aferya 0683-3335 RESISTOR 33K Sx ,2%5% FC TC®=400/4800
Ay2R49 0683-3335 WESISTOR 33K 5% ,2%% FC TC8e400/4800
A12RS0 0683-3335 RESISTUR 33K 5Y 2% FC TCE=400/4B00
Atau1 1826-0326 1C 0P AMP 07933 RC4558DN
Al2U2 1826-0089 1 IC 2525 QP AMP 03791 HA2-2525-5
-

See introduction to this section for ordering information



Section VII Model 4262A
Figure H.

CHANGE 5

Page 6-17, Table 6-3, Replaceable Parts
Change part numbers for A23 U15 and Ul6 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.
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Section VIII
Paragraphs 8-1 to 8-10

SECTION VIl
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



Section VIII
Paragraphs 8-11 to 8-14

8-11. BASIC THEORY.

8-12. Figure 8-1 is the basic block diagram of the
4262A showing mainly the analog measurement
section. It illustrates how the 4262A measures in-
ductance L, capacitance C, resistance R and/or dis-
sipation factor D. In this figure, the dotted lines
denote the directions of control signals to and
from the nanoprocessor centered control circuit.
A measuring test signal from the oscillator is
applied (at level E1) through the source resistor to
both the unknown device and the range resistor Rr.
Amplifier Rr causes the same current that flows
through the unknown device to flow through Rr
and operates as a current to voltage converter. The
effect of the Rr amplifier is to produce a voltage
(E2) equal in phase to and exactly proportional to
the current that flows through the unknown device,
This amplifier drives the junction of the unknown
device and Rr to zero volts (virtual ground);
thus Rr does not affect the unknown device cur-
rent. The voltage E2 represents the vector current
which flows through unknown device at test signal
level E1. E1 and E2 completely define the electri-
cal characteristics of the DUT (Device Under Test)
at a given test level and frequency. The details of
how the measured values are derived from the ratio
of E1 and E2 are discussed in Paragraph 8-16.

8-13. Voltages E1 and E2, across the unknown
device and Rr, respectively, are connected to se-
lector switches S1 and S2. These switches have two

Model 4262A

important functions:first, S1 selects either E1 or
E2 as the voltage to drive the four phase generator
[this also establishes the measurement mode -either
series or parallel which is automatically or manual-
ly set (PARA or SER - as selected at the front
panel)] and, secondly, S2 selects either E1 or E2 as
the measurement voltage to charge or discharge the
integrator (as appropriate to the measurement
function and mode - i. e. Cp, Cs, Lp, Ls, Rp or Rs)
in the Vector Voltage-Ratio Measurement Section.

The Vector Voltage-Ratio Measurement Section
calculates the measured value for L, C, R or D by
ascertaining the voltage ratio between E1 and E2
through a dual-slope (type) analog to digital con-
version technique. (This technique is popularly
used in digital voltmeters). The section also pro-
cesses the E1 and E2 signal flow to make the de-
sired measurement. Selection of either an L, C, R
or D measurement and an appropriate equivalent
measuring circuit is established by setting detector
phase reference and by S1 and S2 switch operation
timing. The analog section receives its measure-
ment instructions from the digital section. A de-
tailed operating description of the Vector Voltage-
Ratio Measurement Section is given in Paragraph
8-15.

8-14. Appropriate values for the source and range
resistors, Ro and Rr, are selected with respect to
the impedance of unknown device. In a series
equivalent circuit measurement (Ls, Cs or Rs), the

Vector Voltage - Rotio Measurement Section (AI3, Al4 Board)

(All Board) (Al2 Board)

S af

Generator}_alphase

° [: eref |iPLL ckT) [4f|Generator]

' e thru €s
eret N/
4

Phose ] 4 nrnfnnr
Selector

€,€2,€3 0r €4 ee —___—1—_

Phase - Integrator

Unknown Signal ) .
\ Device Selection Selecnonl/
& - !
0sC N L
\ /
\ / Phase !
\ / Detector I
\
\ /
. O \\ / v -
Range Control NN / " Integrator Zero Detector
Ro: Source Resistor _\_\ \\ ! . _COntro|s -
RR: Range Resistor __ N i _
N\ s
Zero Signal
Front Panel Keyboard Nanoprocessor
Keyboard —:> Control Centered Control
Controls le — —

I

Display

ispiay Control Clock - .
Display Generator Digital Section

(A2, A21, A22,A23 Boord)

Figure 8-1. Basic Block Diagram.
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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)
Ei / : : Output S2 | E2 (em) Sz . Ei (em)
' ' N . ' 1 \
P \/: ! \/ ez {detected e1 (detected
! | [ ! V ' i phase) phase)
' ' ' ! 1 1 : \ '
' . . ' | i ' ' ' < &,
n ! ' | 1 ! ' r . Q_@ Vi
E2 ;\ : /\ : /\ Ez ={ jwCx)RRE o
N L N
' | ' ' ! 1 ' ]
S A T A 0
' : . : : . . ' ' Ti Te
o J 7 LI
e2 I d [ ‘
A N I WCXRREIT) = EiTa® Cx = phe+-2-3 Cx T2

Figure 8-2. Cp Measurement.
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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:

E1l i
-k1 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,

kwCpRrE1T1 = k1 11*]; T2........ eq. 8-4
Cp is derived from equation 8-4 as follows:
T2
Cp=——"" ... eq. 8-5
P~ T0wReT1 4
(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 =
107 x 10-6 sec). /2

jwCpRpE1 -E2

GpRrE1l

E2 3n/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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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:

o108 _ 10-6
P=D o oRr " 2x50x10x 103

Consequently,

=n-1012

n=Cp x 1012 = (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 k1GpRrE1TS3.
During the discharge cycle T4, the detection -
phase is different by 90 degrees as referred to

- E2. The discharge  voltage  becomes
k1w CpRrE1T4. From these integrator voltage
changes in the D measurement cycle, the follow-
ing equation may be composed:

k1GpRrE1T3 = k1w CpRrE1T4 . ... eq. 8-10
Dissipation factor D is derived as follows:
=_Gp T4 .8-11

D wCp T3 "ttt eq

1
The period T3 is constant and is equal to 1000 g¢
(fc = 31.83kHz). If n stands for number of

counts for fc during period T4, T4 is equal ton- -

Thus, equation 8-11 may be converted to:fc
n -
D= T4 _ fc n
T3 1000_1_ 1000
fc

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 =(%+Tw—c}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:

B2
10

........

k1 1 e
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 e .81
Cs ORr TL - eq. 8-16
Substituting T1 in equation 8-6 produces:
- 10 .
Cs = o koRr T2 ....ciiiviiennnn eq. 8-17

Since T2 is counted by a 31.83kHz (its period is
107 x 10-6 sec) clock, equation 8-17 is:
00

1
Cs=n SioRr ™

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 '
—_— —— = F

Cs n2x5x103XI0 10n x 10°(F)
When the capacitance of the unknown is 10uF,

the 4262A displays 10.00 counts and the uF
unit lamp lights.

(Sheet 2 of 2)
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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°
(-] ]
0*(- .
—-90
L OFFSET

“phe

-180°
(©] ——0
{>_‘ :—[>+90°
~90
Ro P 2l
S
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.

A2I riav |A9 AZJ All Al2
r L
e fed el ., -
: T % o o Ro
Ly !
' ol 1% ‘Z | ' l_l |
| |
L A A p T4 —
sz | | ! :l I :
1 | %
| $ 3 | |
1 b e e J
Ext] brd ko] p2d[s] | |Protective
T T A o o
EXT. OC BIAS

Figure 8-5. DC Bias Circuit.
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Figure 8-3
Measurement Principles
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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 g_f4 the L Offset Control is diagrammed in Fig-
ure 84.

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-

88
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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 A1l4 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
€m signal is amplified by A13U6A, U6B and
becomes an input signal for the phase detector on
Al14 Board. The switches A13Q19 and Q18 tumn
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 A13USA 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 Al4 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, n/2, # and
3m /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 PROGRAM 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 output
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 (VAQ and VA1) 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).



Figure 8-7
Digital Section Block Diagram

SEE INSIDE
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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 (Ul12 & U23), Row Scan Counter (U2),
Gate (U1) and Flip-Flops (U3 & Ul4); 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 turn,
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. a

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

8-11



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,
U14 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,
respectively, via the Function and Loss indicators

: L. 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 (V&) 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 APAZ2 . 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.



€18

"wrexdel Sutwi], ‘g-g 2Ny

0T/T
|||||||||||||||||||||||||||||||||||||||||||||||||| | £q pegenuagje aTe 4Q- pUE Xg- auy : "suojnq [oued Juoly Vg 93¥

g/t ; | 1 u | 14 | esoud 04 esoud 0% ST @8uel 10908} UOIBAISSIp USUM ¥ 3ION Oﬁmowﬁmw wﬁmﬁ—mSQ %Q waﬂmOQ mﬁﬁwmmzu
£5- _ oT/%a- _ 4a- oy | mo | du . osoy) Suowre woxy juiod paasep ¢

i Z*
t

| 91} wox] pawmnsai Io je paddojls aq

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ™ oomes ued |9oudNbas juswWaINSEIW YgIg ¥
/e ¢ o | 2oud o4 eoud oyl ‘(TO0L8-29Z%0 I 9dIAIS) .

<o 0t/6o- _ Xo- o01/40- _ Xo- | sy _N.sm ! pIeoq 201A19s g7V SUlsn judwnIsut

I Surjooyso[qnor} uaym peosn Ja3sn

|||||||||||||||||||||||||||||||||||||||| L 4|j|..|._|.| 10y Surwy ey} #jousp wreiderp Jur
|||||||||| 10100190 (GdI¥1V)

- 0 | a/e v \_ N:_ i _.,mUs. voug 1 L e -wir} 9y} ut 9TH uSnoayy TH S[eqe]
oo e QL/X2~ 9- 1

g s0 ‘dry
Yoo %X 0T/8a- ] X9~ 2 | EL 10309190 eseyd Joj aseyd '€ 910N 210N
| ) ‘soyoNMS LA £1V
|||||||||||||||||||||||||||||||||||| r 103 sTeusts Surjen

10320300

g/ | @/ee G/t | ##0ud 203 esoug ‘(preoq WO % IossadoidoueN ggy Woiy)
To- vxho- I 0t/%0- Ko- | 01/%a- I A5 r O wy |dost ! ot/ - pieoq IV UO 10309[ag aseyq § O3 poajpwsuen
T o | oum- ore yorym (g/Lg~¢) sreuSis [01U0d FSVHI 49

||||||||||||||||||||||||| L 4a- pajoeres Aqreryusnbaes st eseyd uoyod}ap ayJ, ‘GdL
IIIIIIIIIIIIIIIIIIIIIIIIIII [ 0 0 ¥o- $IV 18 Teuds Jeig jo oseyd oy} yym Suore (eseyd

LG TASA |,I7TdSA | Wo uorelep) ¢gd pue gzd ‘0gd ‘6TOVIV seysims
T T T T T - —— LAJg Jojpoejep soseyd o1 perdde sedejoa Iy

! A 70 sdiysuonje[ax aseyd 9y} smoys g 9JO0N WeISeIq
(yeudgIv) 1vS 7 910N weidelp Ul umoys sogejjoAa 10J SoWRU

|

_ o . p

“ (Iudgzy) NIS " Ts ale UWMN[Od WY 9y ul OT/Ay- pue uww- WQNO-
| . ‘XQ- ‘o[edS oW} owes ay} oAey weiSerp Suiwn
T~ (12uEev) 2 iy X WI0JaABM 3} JO SUOI}0ds Iamo] pue faddn yjog
(wudszv) | vdy A "pajoo[es S ‘Sepow JIMdIO YHS Pue THd IdYYe

1 m m__m_mm“ wum 140 o & ur pakorduws ‘uorjoayep aseyd ay} 10] aseyd uonody

e oy mousun o

L / @ -ap 8y} moy pue (NMONDJINN 92U} ssoioe agejoa

(1S €2v) 1334 fo za | g 9y} I0 I SSOIdoe aSe}j0A WOJJ IBYJI9) JjudWINIIsul
ay) Aq pajoares st wry afe)joa moy sure[dxe ure

g 10 worORS 7 SN 3 Aq pajodres st ury ase)] Y suref 13erp

Swool ZHOZI 9y Jo jaed Iomo[ @Yy Ul umoys a[qe} 9yl ‘9¢-8

swig CZHYOI  ADN3NO3YS -aouanbas a81eYISIP J0]

ZHAT | awin) einox3 jdadxa D9SW ST SWI) 9JNOX3 I0] Jrun T AN

o |~

1unod/SM2e
Swog

Swog

iad sjuool wnoy/ses vvl —=T3e T & 2w ovz

Junod/ srfee 9 S S 0%
dy | sy |dV'sOfsTdD

300N LXD '8 NOILLONNS

©
oo
m|m
©
w.
3
~
™
o
©

)

[o]
€
3
3
<
w
3

€

*3[qeueA st aousnbas a31eyodsIp 9]

JoJ auu} aIndexs 8y} ey} ANON "ZHHOT PUB ZHYT
‘ZHOZT JO sorousnbalj juswiemsesw IOJ JUIIJFIP
are SoWr) 9Jnd9xa ddusmbes oy} ‘Adousnbaiy siyy

4 1nd1no moﬁmwwh_nv_ JO UOI}OUN] B SIWIOWIOS ST owr o[0Ad o98Ieyd ay
pue jusIafJIp ST Aouanbaly jJUsWdINSEIW YOEBd JOJ
awir) asuodsal [eoLIjos[@ 8Y) dOULG "PIYJIWO ST J[IAD
JuatIaInsedwW (J 9y} ‘sjusisinseswt § U "sdaidep

flme._uBum ONIONVHOLNY O TvONA «06,, 3¢ St indno. paoep o Jo  oseyd

nanaaneuIn & NaHM - L Uo1OMep dY} Usym peodaeyo S  IojeIIANUIL Ay

GOT83d SIHL 43R0 Q3dal 310493 ONIONVY OLNY 897 ‘(YHAS ST 9powr JINdID uUsym LN SSOIde 85e}[oA)
N INIW3uNSVIN  0/0 AN3IWIENSYIW  8/9/7 JuaLmo LN 2} Jo 1red Areurdeunt ay} 03 [eaI oy .
ﬁ J10A5  LNIWINSTIN W, JO one1 ayj emoed o], "LN( 2y} JO 20ueloealr ayy
01} Teuonpzodoad st awiy ad1eyosig ‘L.Nd Y JO doue
4sIsal 10 9oUe}ONpPuod Iy} 03 Teuontodord Buraq
agej[oa Surwoour s31 — afreyo 0} suidaq Io0leiBajur
8y} ‘“juewrammseaw (J JIoj 9dusnbas [[nu 13sy30
ue 10}y ‘o8uer q 9jeudoidde 03 jUSWINIISUL 39S
01 90ouo sjeadar 10 auop SI 9[0Ld%ax Jurduerojne (1
ay L, ‘suidaq 9[2£0 JuswaInseaw (J 2Y) ‘A[9AIsse00ng

I9HVHISIO MY
Q10H
39HVHD
Q10H
394VHISIA
J10H
Q0H
2IN3NLSNrav (5
3ISVHd 01NV
1 INJWLSNQVY | |0
3ISvHd oLnv |~ |¥
Q10H
TINN 135440

JOYVHD

(17NN L3S44
TINN 135440

N

8-g aIn31yg
IITA UOT}O9S V292V [PPO




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-
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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, Ul1l, 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 output 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
orroo [P meenaionmaDadsa s |\ oo oureur cowrao
BCD DATA OUTPUT e ’ (04262-66535)
status in BCD code at rear panel connectors.
A24
Bt_xilt—in comparator compares measured value OOMPARAT(O(EZC;;N_G?Q&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 | 2nc¢ With [EEE-STD-488-1975 recommenda- A3 HP-IB CONNECTOR
(04262-66503)
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Figure 8-9
Option Section Block Diagram
SEE INSIDE
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8-40. 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 UGA 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 U17.

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.

8-16
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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
8-117. If the instrument is a standard unit equipped
with no option, omit this procedure.

Analog and Digital Section Isolation Procedure
(Fig. 8-17). '

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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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 Isdla-
tion Procedure.

] Power Supply Section
START Isolation Procedure

____!__

—~-/ |
| |

(I i
Troubleshooting Helpful |
Procedure Instructions

Figure 8-11 Builtin | _ ] Séction Trouble-

l—Se]f Test Function. J

Figure 8-19 Digital
Section Trouble-
shooting Procedure.

Analog and Digital
Section Isolation
Procedure.

|
|
|
|
|
] Y
|
|
J

A

L]

- -1 _
Figure 8-18 Analog Table 8-4 Front
j= — —{  Panel Isolation

| Procedure. J

shooting Guide -
Assembly Level.

Troubleshooting Tree
on each Service Sheet.

Figure 8-10. How To Use Troubleshooting Guides.
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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 1000uH 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 100zH 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
Al12R1 When TEST SIGNAL setting is LOW LEVEL, autoranging operation sometimes
does not work well.
A12C3 Measurement accuracy of 10kHz measurements is lower on the highest L and R
measurement ranges or the lowest C measurement range.
Al2C11 C ZERO ADJ control range is improper.
Al13C1 The 10kHz measurement error is excessive.
Al3R1 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 Tis
(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)
A 231%/'2}{1) Instrument is inoperative or measurement sometimes stops.

8-19
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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, Slfe X
o
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 ~“T0W\ Rs m
1 100pF 100uH 1000m&2
2 1000pF 1000uH 100
3 10nF 10mH 1009
4 100nF 100mH 100082
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 a2 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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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
gnal. 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
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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
789 AC 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 All, A12, A13 and Al4 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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f. Tum instrument off and on (press LINE button) to 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).
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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 —1_ 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 5V5s(13g£iajture @ 5CAU. If incorrect, go to Flow Diagram
number 3.
YES
Y
. 3. Compares actual signatures with signature
8 SlgnatSIE‘)Set 11 g ]Zezglla}%e 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 ]

R HU7T8

. ®
U21 )

g I F78F

o7 -2 C6F8
CLK, ® i
9653],-

+5V

Figure B. Signature Map Notes.

Figure 8-12. Signature Analysis Guide (sheet 3 of 3).
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Section VIII
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
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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.

c. Tumn 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.
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Section VIII
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 1. 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
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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 this measurement to determine whether
intermittent discontinuities exist.

Check GUARD terminal on front panel using
procedure (2).

Disconnect instrument from power sSource.
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 anycom-
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
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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.’

Flow Diagram A
Flow Diagram B

SEE INSIDE
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Section VIII

Figure 8-19
Table A. Keyboard Switch Test Signature.
Key* U22(3)DO0 | U22(6)D1 | U22(10)D2 [U22(13)D3 | Uul1(3)D4 |U11(6)D5 |U11(10)D6 U11(13)D7
LOCAL uou7 35U8 H64U 4548 5754 209F H4H9 2FH7
SELF TEST uou7 35U8 H64U 4548 9974 PPCF H4H9 2FH17
CMD AUTO uou7 35U8 H64U 4548 9974 209F 1AU9 2FH7
CMD PRL uou? UCHS H64U 4548 5754 209F H4H9 2FH17
CMD SER uouT UCHS H64U 4548 9974 PPCF H4H9 2FH7
FUNC L uou7 UCHS8 H64U 4548 9974 209F 1AU9 2FH7
FUNC C uou7 35U8 186U 4548 5754 209F H4H9 2FHT
FUNC R uou7 3508 186U 4548 9974 PPCF H4H9 2FHT
FUNCALCR uout 35U8 186U 4548 9974 209F 1AU9 2FH7
LCR RNG AUTO uou7 UCHS8 186U 4548 5754 209F H4H9 2FH7
LCR RNG MANUAL uou7 UCHS 186U 4548 9974 PPCF H4H9 2FHT
‘LCR RNG DOWN uou7 UCHS 186U 4548 9974 209F 1AU9 2FHT
LCR RNG UP uou7 35U8 H64U 8C68 5754 209F H4H9 2FH7
LOSS D uou7 35U8 H64U 8C68 9974 PPCF H4H9 2FH7
LOSS Q uou? 3508 H64U 8C68 9974 209F 1AU9 2FHT7
DQ RNG AUTO uouT UCHS H64U 8C68 5754 209F H4H9 2FHT
DQ RNG MANUAL uou7 UCHS H64U 8C68 9974 PPCF H4H9 2FH7
DQ RNG STEP uouT UCHS H64U 8C68 9974 209F 1AU9 2FH7
TEST SIG LOW LEVEL uou7 35U8 186U 8C68 5754 209F H4H9 2FH7
TEST SIG 120Hz uou7 35U8 186U 8C68 9974 PPCF H4H9 2FH7
TEST SIG 1kHz uou7 35U8 186U 8C68 9974 209F 1AU9 2FH7
TEST SIG 10kHz uou7 UCHS 186U 8C68 5754 209F H4H9 2FH7
TRIG INT uou? UCHS8 186U 8C68 9974 PPCF H4H9 2FH7
TRIG EXT uou7 UCHS 186U 8C68 9974 209F 1AU9 2FHT
TRIG HOLD/MANUAL uou7 35U8 H64U 4548 9974 209F H4H9 P2U7

8-42

Signature Analyzer Settings:

START A23PA8 _/—
STOP  A23PA8 —\_
CLOCK A22TP2 _/—

Window Test (+5V): T2A7

* 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

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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SEE INSIDE 8-45
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A1l Board Troubleshooting Tree
Under Fold

A 9 Power Supply
SERVICE SHEET 9

SEE INSIDE 8-47
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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 1009 and 109 source resis-
tances include the total series resistance of the range resistors
and the output resistance of transformers T1 and T2.

Table A. Range Resistor (Rr) and Source Resistor (Ro) Selections.

R
ange 1 2 3 4 5 6 7 8
Function
e 120Hz | 1000pH | 10.00mH{100.0mH | 1000mH | 10.00H | 100.0H 1000H
sc‘;ﬁ; 1kHz | 100.0xH| 1000uH |10.00mH |100.0mH | 1000mH| 10.00H | 100.0H
L 10kHz | 10.00uH | 100.04H | 1000xH |10.00mH |[100.0mH| 1000mH | 10.00H
SER 109 1009 1kQ 10k | 100kQ
RR, Ro
PARA 109 1009 1kQ 10kQ
120Hz | 1000pF | 10.00nF | 100.0nF | 1000nF | 10.00uF| 100.0xF | 1000 F |10.00mF
S’-‘;‘;l“é ~_1kHz |{ 100.0pF | 1000pF | 10.00nF | 100.0nF | 1000nF | 10.00xF | 100.04F | 1000uF
C 10kHz | 10.00pF | 100.0pF | 1000pF { 10.00nF | 100.0nF| 1000nF | 10.00#F | 100.0uF
Re. RolPARA| 100kQ | 10ko 1kQ 1000 100
’ SER 100kQ | 10k 1kQ 1009 10Q
Full- | 120/ -
scale |  1kHz/[1000mQ | 10.002 | 100.0Q | 10002 |10.00kQ| 100.0k% | 1000kQ | 10.00M
R 10kHz
Re. Ro |_SER 109 1000 1k§ 10k | 100kQ
’ PARA 10Q 1009 1kQ 10kQ | 100kQ

8-48
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A12 Board Troubleshooting Tree
Under Fold
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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 (10Q2). 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 1022, 1002, 1kQ and 10kQ
range resistances are always placed in parallel with the
permanent 100k range resistance (R9 plus R10). The
100k$2 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 1 8
Function
Full. 120Hz | 1000xH | 10.00mH|100.0mH | 1000mH | 10.00H | 100.0H | 1000H
scale 1kHz | 100.0xH| 1000uH {10.00mH {100.0mH | 1000mH| 10.00H | 100.0H
L 10kHz [ 10.00uH | 100.00H | 1000pH |10.00mH |100.0mH| 1000mH | 10.00H
Rr, Ro SER 10Q | 1009 1kQ 10kQ 100kQ
PARA 10Q 100Q 1kQ 10kQ
120Hz | 1000pF | 10.00nF | 100.0nF | 1000nF | 10.00uF| 100.0xF | 1000uF |10.00mF
SF;‘;lllé 1kHz | 100.0pF { 1000pF | 10.00nF | 100.0nF | 1000nF | 10.00uF { 100.0uF | 1000uF
C 10kHz | 10.00pF | 100.0pF | 1000pF | 10.00nF | 100.0nF| 1000nF |{10.004F | 100.0uF
Rk, Ro PARA| 100kQ 10kQ 1kQ 100Q 10Q
SER 100k 10k 1kQ 100Q 100
Full- | 120/
scale 1kHz/] 1000m& | 10.00©2 | 100.0©2 | 100092 |10.00k$2| 100.0kQ2 { 1000k | 10.00MQ2
R 10kHz
Rz, Ro SER 10Q 1002 1kQ 10k 100k
PARA 100 1000 1kQ 10k 100k
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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 E2, 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 (APAO) 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 ogxcsson
ﬁﬂ i - WAVE GENERATOR i
s
Y@ [PHAPER feref| o) L)
OC input
( APAO)

€m

4 PHASE "
GENERATOR —‘[__,—m
OUTPUT i
(ONE OF --TTe ———
FOUR) R

Figure A. Phase Control.
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A14 Board Troubleshooting Tree
Under Fold

A1 3 Process Amplifier
‘ SERVICE SHEET 13

SEE INSIDE 8-53
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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 APA1
(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

APAL D Auto Phase Adjustment Cyclet
U .
APAt APA 2 3 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 El 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 EO
(period averaging circuit output) becomes a step
function. As the feedback current (Ir) 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 Inc
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 sw o Eo
—
toc €

l c2
INTEGRATOR

ac saan/\/v\

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 aceuracies 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 @f to the local phase
detector (LPD) U9. The output voltage of the LPD
(converted to a dec 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 €ref 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 ul4 vl
N L+ PHASE 3R/2
eret -t Low oSS L VO |H9—O 4t |4 Prase —+ PHASE T
ue | T i | ]GENERATOR g ::ﬁg J";/2
-
et I r
| I uis
Q O | 1710 DOWN {-
l counter [ 1
LE—J
-+ us JL 7ps
ui3 | |
| _{o-l—‘ Sob?oET + To period
L o averaging
_ circuit QS
In a 10kHz measurement,
active switches U13 and
U14 change their states.

Figure C. Phase Locked Loop Circuit Block Diagram.
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A23 PROCESSOR & ROM

+9V DELAY
INITIAL SWITCH
RESET
!
' 30bit DSR/DSW
RESET [PROGRAM ADDRESS BUS : —_——
NANO » 1IN ENA DEVICE To Op.
SELECT [
PROCESSOR | DEVICE SELECT cooe') DECODER
PROGRAM  CONTROL prey To A2
CLOCK i :
ROM 4096 X8 Ui U3 DSW
uis U6 — U4:0SR To A22
8BIT DATA BUS LINE
11
OPT SELECT SW
HP 1B |
DATA BUS DRV/REC
cmp |3 g
! 8D |OO fro
I LR |3 us us |
Ij! g |
(=]
x
s
ANALOG SECTION g
CONTROL REGISTER
[,
U7z us Ul 9
@
(=] o
vYYYTYY N
3 y CLOCK
< 4 oo W 1.27 MHz
w [PY R
T w @ ® o
ton ; < w O ; ¢
o 8 2T 8 & 8o 31.83KHz
S4h 9223 EBE&E. <
g O > ¢« o » - N N had

Figure A. A23 Processor & ROM Block Diagram.
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Ab5S2

A4 Thumbwheel Switch
(04262-66504)

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 U7(6) D1 U7(10) D2

LCR LIMIT CHK|  AF4C AF08 AF08

DQ LIMIT CHK AFOC AF48 AF08
CMP ENA AF0C AF08 AF48

Window Test (+56V): U9FF

To observe window test signature, continue pressing
COMPARATOR ENABLE button for the duration of
the initial window test.

accord with Table A above.

Then, press pushbuttons in
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 Diagram
Under Fold

A HP-IB Interface
2 5 SERVICE SHEET 25
SEE INSIDE
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Figure 8-56. A25 HP-IB Interface Board Assembly Component Locations.



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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SEE INSIDE

Aa 5 BCD Output Control
SERVICE SHEET 35
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Figure 8-59. A35 BCD Output Control Board Assembly Component Locations.



Signature Analyzer settings:

START A23PA9 A
STOP  A23PA9 —\
CLOCK A22TP2 e
*CLOCK L
Window Test +5V A509

Nodes: (3 ) ® ® @ @
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