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SAFETY SUMMARY

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

GROUND THE INSTRUMENT

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

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Op-
eration of any eleetrical instrument in such an environment constitutes a definite
safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

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

DO NOT SERVICE OR ADJUST ALONE

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

DANGEROUS PROCEDURE WARNINGS

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

WARNING

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




SAFETY SYMBOLS

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

WARNING

CAUTION

Note

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

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

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

Low-noise or noiseless, clean ground (earth) terininal. 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 cunnected 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).

Direet 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, whieh, if
not correetly performed or adhered to, could result in damage
to or destruction of part or all of the product.

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




Herstellerbescheinigung

Hiermit wird bescheinigt, daB das Gerdt HP 4261A digital LCR meter in Ubereinstimmung
mit den Bestimmungen von Postverfigung 1046/84 funkentstort ist.

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

Anm: Werden MeB- und Testgerite mit ungeschirmten Kabeln und/oder in offenen
MeBaufbauten verwendet, so ist vom Betreiber sicherzustellen, daf die Funk-
Entstérbestimmungen unter Betriebsbedingungen an seiner Grundstiicksgrenze eingehalten
werden.

GERAUSCHEMISSION

Lpa < 70 dB

am Arbeitsplatz
normaler Betrieb
nach DIN 45635 T. 19

Manufacturer’s Declaration

This is to certify that this product, the HP 4261A digital LCR meter, meets the radio
frequency interference requirements of directive 1046/84. The German Bundespost has been
notified that this equipment was put into circulation and was granted the right to check the
product type for compliance with these requirements.

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

ACOUSTIC NOISE EMISSION

Lpa < 70 dB
operator position
normal operation
per ISO 7779
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MANUAL CHANGES

HP 4261A
Digital LCR Meter

To use this supplement

SERIAL PREFIX OR NUMBER

1 Make all ERRATA corrections
2. Make all appropriate serial-number-refated changes listed below

MAKE MANUAL CHANGES

Model Number: HP 4261A
Date Printed: Not Specified

Part Number: 04261-90006

—— MANUAL IDENTIFICATION ——

This supplement contains information for correcting manual errors and for adapting the manual to newer instruments that contain improvements
or modifications not documented in the existing manual

SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES

All

1

> New Item

next page.

similar components.
standard resistor will be 6.81kQ 1%.

» Some LCR components used in the HP 4261A have been standardized to decrease the number of
For example, if a unit uses both 6.8k 5% and 6.81kQ 1% resistoss, the

Change the part numbers in the Replaceable Parts List of Section 6 as given in the table on the

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 all HP offices When requesting copies, quote
the manual identification information from your supplement, or the model number and print date from the litle page of the manual

Date/Div: April 1, 1987/33
Page: 1 of 2

PRINTED IN JAPAN

[bp HEWLETT

PACKARD



Table 1 Parts Standardization Change

Old Part New Part
Part Number Description Part Number Descnption
0683-1015 Resistor 10002 5% Q757-0401 Resistor 100Q2 1%
0683-1025 Resistor 1kQ 5% 0757-0280 Resistor 1kQ 1%
0683-1035 Resistor 10k 5% 0757-0442 Resistor 10kQ 1%
0683-1045 Resistor 100k 5% 0757-0465 Resistor 100k 1%
0683-1055 Resistor 1MQ 5% 0698-8827 Resistor 1MQ 1%
0683-1225 Resistor 1 2kQ 5% 0757-0274 Resistor 1.21kQ 1%
0683-1235 Resistor 12kQ 5% 0757-0444 Resistor 12.1kQ 1%
0683-1245 Resistor 120kQ 5% 0757-0467 Resistor 121k 1%
0683-1515 Resistor 150Q2 5% 0698-3438 Resistor 1472 1%
0683-1535 Resistor 15kQ 5% 0698-3156 Resistor 147kQ 1%
0683-1825 Resistor 1.8k 5% 0757-0278 Resistor 17.8kQ 1%
0683-2215 Resistor 220 5% 0698-3441 Resistor 215Q 1%
0683-2225 Resistor 2.2k 5% 0698-0084 Resistor 2.15kQ 1%
0683-2235 Resistor 22kQ 5% 0757-0199 Resistor 21 5k 1%
0683-2715 Resistor 270Q 5% 0698-3132 Resistor 261 1%
0683-2725 Resistor 2.7k} 5% 0698-0085 Resistor 2.61kQ 1%
0683-3315 Resistor 3308 5% 0698-3444 Resistor 3160 1%
0683-3325 Resistor 3 3k 5% 0757-0279 Resistor 3.16kQ 1%
0683-3335 Resistor 33k 5% 0698-3160 Resistor 31.6kQ 1%
0683-3925 Resistor 3.9k02 5% 0698-3153 Resistor 3.83kQ 1%
0683-3935 Resistor 39k 5% 0698-3161 Resistor 38.3k2 1%
0683-4705 Resistor 47Q 5% 0698-4037 Resistor 46.4Q 1%
0683-4725 Resistor 4.7k 5% 0698-3155 Resistor 4.64kQ 1%
0683-4735 Resistor 47k 5% 0698-3162 Resistor 46.4kQ 1%
0683-4745 Resistor 470k 5% 0698-3260 Resistor 464kQ 1%
0683-5625 Resistor 5.6kQ 5% 0757-0200 Resistor 5 62k 1%
0683-5645 Resistor 560k 5% 0698-8824 Resistor 562kQ 1%
0683-7525 Resistor 7.5k 5% 0757-0440 Resistor 7.5kQ 1%
0683-8225 Resistor 8.2Q 5% 0757-0441 Resistor 8.25kQ 1%




MANUAL CHANGES

vc HP 4261A —— MANUAL IDENTIFICATION ——

Digital LCR Meter Model Number: HP 4261A
Date Printed: Dec 1986
Part Number: 04261-90006

This supplement contains information for correcting manual efrors and for adapting the manual to newer Instruments that contain improvements
or modifications not documented in the existing manual

To use this supplement
1 Make all ERRATA correctlons
2 Make all appropriate serlal-number refated changes lisled below

SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES SERIAL PREF!X OR NUMBER MAKE MANUAL CHANGES

All 1

> New ltem

‘ » CHANGE 1

Page 6-7, 6-9, Table 6-3, Replaceable Parts:
Refer to the parts change list.

Table 1 Parts Change List

CHANGE | Page | Note | Reference Part Description
Designator Number
1 6-7 »C A5Q9 to 1855-0091 TRANSISTOR J-FET N-CHAN
A5Q14

6-9 »C A6Q8 1855-0091 TRANSISTOR J-FET N-CHAN

»C ABQ9 1855-0091 TRANSISTOR J-FET N-CHAN

»C ABQ10 1855-0091 TRANSISTOR J-FET N-CHAN

»C A6QR22 1855-0091 TRANSISTOR J-FET N-CHAN

»C A6Q23 1855-0091 TRANSISTOR J-FET N-CHAN

»: New ltem C: Change D. Delete A: Add
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 lalesl edition of this supplement Free copies are avatlable from all HP offices When requesting copies, quote
the manual identification information from your supplerent, or the model number and print dale from the litle page of the manual

[ﬁ/’ HEWLETT

PACKARD

@ Date/Div: Jan. 14, 1988/33
Page: 1 of 1

PRINTED IN JAPAN
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Model 4261A

Section I
Paragraphs 1-1 to 1-8

SECTION 1
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 4261 A Digital
LCR Meter. Figure 1-1 shows the instrument and
accessories supplied. This section covers specifi-
cations, instrument identification, description, op-
tions, accessories, and other basic information.

1-3. lLasted on the title page of this manual 1s 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 number
listed on the title page of this manual.

1-4. SPECIFICATIONS.
1-5. Complete specifications of the Model 4261A

LCR Meter are given in Table 1-1. These specifi-
cations are the performance standards or limits
against which the instrument 1s tested. The test
procedures for the specifications are covered in
Section IV Performance Tests, Table 1-2 lists gen-
eral information, General information 18 not speci-
fications but 1s typical characteristics included as
addittonal information for the operator. When the
4261A LCR Meter is shipped from the factory, it
meets the specifications listed in Table 1-1.

1-6. SAFETY CONSIDERATIONS.

1-7. The Model4261A LCR Meter has been designed
to conform to the safety requirements of an IEC (In-
ternational Electromechanical Committee) Safety
Class I instrument.

1-8. 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.
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Model 4261A
Table 1-1

Table 1-1. Specifications (Sheet L of 2).

COMMON SPECIFICATIONS

Parameters Measured: C-D, L-D and R. Range Mode: Auto or Range Hold.

Display: 3 1,2 Digits, Max. Display 1900 Measurement Frequencies:

. . . 120Hz +3%
Circuit Modes: Auto, Parallel and Series. 1kHz +3%

Measurement Circuit: Five-terminal Method. Trigger: Internal, Manual or External.

C-D MEASUREMENT

C 120Hz 1000pF 10.00nF{ 100 OnF | 1000nF 10,00uF | 100.0upF | LOOOuF 10.00mF
Range 1kHz L00. OpF | 1000pF 10.00nF | 100.0nF { 1000nF 10.00pF | 100, 0uF | 1000uF
D 0.001 to 1,900, 1 range, common to all C ranges
Test
S —m— 1V or 50mV
Level
*1 —AH-W— 10A LOO A 1mA 10mA T0mA
AUTO Same as —m— Mode Same as —{HW— Mode
C 0.2% + 1 count + 0. 2pF (Test signal level; 1V)
Accuracy ‘E:,:]‘
*9 o+
2 g f‘(‘)’&nts 0.3% + 2 counts (Test signal level, 50mv)
o 0.5%+ | 1% +
—-W— 0.3% + 2 counts 2counts | 2counts*4
AUTO Same as —DU— Mode Same as —JpWA—  Mode
D 0.2% + (2 + 200 'Cx) counts (Test signal level; 1V)
Accuracy _[m_
€2 0.3% + (2 + 1000 Cx) counts (Test signal level; 50mvV)
1% + (5 +
—AHwW— 0.3% + (2 + Cx 500) counts Cx 500)
counts
AUTO Same as —w- Mode Same as  —{pMWW—  Mode
*1, Tygical data, varies with value of D and number of counts.
*2, =+ (0 of reading + counts + a). CX is capacitance readout in counts.
+3. C accuracies are applicable only when D value is less than 1.901. See Table 1-2
for C accuracies when D is more than 1.900.
*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).
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Section I
Table 1-1
Table 1-1. Specifications (Sheet 2 of 2).
L-D MEASUREMENT
120Hz 1000 uH 10.00mH 100. 0OmH 1000mH 10. 00H 100. 0H 1000H
Ranwe L 1kHz 100. OpH 1000puH 10. 00mH 100 OmH L000mH 10. 00H 100. 0H
ng
D 0.001 to 1,900, 1 range, common to all L ranges.
Test —m— v
Signal
Level
NN 70mA 10mA 1mA 100 LA 10uA
*1
AUTO Same as ‘YO~ Mode Same as —m— Mode
L —m— 0.3% + 2 counts 1% + 2 counts
Acvuracy
+2 e 1 WYY 0.20 + 2 counts + 0.2uH
*3
AUTO Same as <YM~ Mode Same as m— Mode
il i Lx
D 0.3% + (3 + Lx 500} 1‘1+(3+T)
Accuracy counts counts '
*2
LETNW 0 2% + 3 + 200 Lx) counts
AUTO Same as YA~ Mode Same as —m— Mode
*|, Typical data, varies with value of D and number of counts.
+2 1 (% ot reading + counts). Lx is inductance readout i counts.
*3.. L accuracies are applicable only when D value is less than L. 901. See Table 1-2 for L
accuracies when D is more than 1.900,
R MEASUREMENT
,, 120Hz or .
RANGE 1kH= 1000m S 10.0092 100,09 10002 10.00k% | 100 O0kQ LO0O0KD 10 o0OMR
Test —l |-
Signal v
Level
- T T0mA 10mA 1mA 100uA 10pA
AUTO Same a5 YA~ Mode Same as —E‘VD_ Mode
R —m 0,3% + 2 counts
Accuracy
2| SR 0.2% + 2 counts
*3
AUTO Same as ‘Y MWA~ Mode Same as —I—J‘U— Mode
*1. Typical data, varies with number of counts
*2. 1 (" of reading + counts),
*3. R accuracies are applicable only when D value measured in L or C function is

greater than 0,500,

See Table 1-2 for R accuracies when D 1s less than 0.501

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

DC BIAS

Internal Source. 1.5V, 2.2V, 6V (Accuracy +5%).

External Source: Provision for external DC bias voltage of +30V maximum at binding
posts on rear panel,
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Table 1-2

Table 1-2, General Information (Sheet 1 of 2).

READING RATE C L 290 - 260ms

The period between the start of a measurement 1kHz

and the start of next measurement is equal to the R 120 - 160ms

measuring time plus 30 milliseconds (typical) hold

time. C L 900ms
120Hz

MEASURING TIME R 700ms

The period between start of a measurement and
completion of the measurement is equal to meas-
uring time when RANGE HOLD is set to ON (see
figure below) plus time required for autoranging.

The following are typical times for a measurement

MEASURING  TIME

Wihen RANGE HOLD 13 set tu OM

of approximately 1000 counts on low loss compo- f L T o
nents when RANGE HOLD 1s set to ON. ——r— .
Time required for autoranging (RANGE HOLD: : = d
OFF): .
g e E-‘Lp ThHr
lkHz: 180 x n (ms) g e —— o
120Hz: 670 X n (ms) e e wog T
where n is the number of ranges stepped by 4261A
autorange circuit.
L-D.C-D Accuracies when D > 1,900 and R .
accuracies when D < 0.500: CIRCUIT MODE Additional Error
For L-D 'C-D accuracies when D > 1,900 and R D 10 % of reading

accuracies when D £ 0.500, the following error
factors should be added toaccuracy specifications:

(Test Sig Level: 1V)

D 5 % of reading
Note (Test Sig Level: 50mV)

1, D display is blanked when Cp or Ls

Parallel Capacitance

. . " = o Y
value is less than 80 counts, Series Capacitance D 5 “ of reading
2, Both displays will show 1999 counts Parallel Inductance o :
and "OUT OF RANGE" lamp will light Series Inductance D 5% of reading
when measured value for Cs, Lp or
Rp is less than about 60 counts (right Parallel Resistance . .
display is blanked during R measure- Series Resistance 0.2/D ‘¢ of reading
ments),
TEST SIGNAL LEVEL Parallel Equivalent Mode (Lp, Cp, Rp)
Voltage applied to sample under test and current Since the output of constant voltage driver is
flow through sample are to some extent changed somewhat affected by sample, the voltage
by value and dissipation factor of the sample. across sample varies as shown in below
charts:
z NUMBER OF LP COUNTS NUMBER OF Cp COUNTS NUMBER oF Rp COUNTS
g .vlao 1000 2000 z lvloo 1000 2000 : 100 1000 2000
x o /———-:’ = §'5Q T ] o=0 g W T
. ,/ £ mv ™ ™~p:03 3 |
4 oro3 > \\ 9
Z 09 Lp f o9 Cp N, 3
E 21 N g o2
A oE L} o 8 e
< w o Rp
2 oo LI § [ L] 5 AR
2 5 ca So08
3 (20, () TEST SIG LEVEL AT 80mv >
Note: These charts assume that impedance Nate: This chart assumes that impedance
between HIGH terminals and ground between HIGH terminals and ground
is infinite, is infinite and that unknown device is

an almost pure resistance,

1-4
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Section I
Table 1-2

Table 1-2. General Information (Sheet 2 of 2),

Series Equivalent Mode (Ls, Cs, Rs)

The constant current source built into the
4261A is affected by the sample. Voltage

across sample also varies with the value and
dissipation factor of the sample as shown in
below charts:

z
3 omv Y g™
2 200 g 2 2 200
£ 1 N 111 H R
H 2 z 5
> Ls D=1 " L= > O
g O —i—0 D203 0 o—{f——r—0 n r
b4 100 //A: D=0 & . S //
&« W g 100 & 100 L7
: /,U D=°x < L1
w = W
: afl LTS g =
3 oA + a o 3 o
> 100 looo 2000 > 100 1000 2000 TN 1000 2000
NUMBER OF LS COUNTS NUMBER OF Cs COUNTS NUMBER OF RS COUNTS
Note: These charts assume that impedance Note This chart assumeslthat impedance
between HIGH terminals and ground between HESH terminals and ground
ts infinite, 15 infinite and that unknown device 1s
an almost pure resistance,
TRIGGER Option 002: BCD OQOutput of C'D, L/D andR

Internal When TRIGGER switch is set to INT
position, the 4261A triggers itself automat-
ically at reading rate speed.

Manual: When TRIGGER is set to EXT position,
the 4261A s triggered every time the MAN -
UAL button is depressed and released,

External: When TRIGGER is set to EXT position,
the 4261A is triggered by the trailing edge of
a TTL level negative going pulse applied to
EXT TRIGGER input connector on rear panel
or by opening center conductor of EXT TRIG-
GER connector after earthing. Negative pulse
width of trigger should be more than 20u8,

External Encode: When the 4261A is equipped
with any option, 1t may be triggered by
an external device. The 4261A is triggered
by the trailing edge of a TTL level negative
going pulse from the external device. Nega-
tive pulse width for External Encode signal
should be more than 20us.

WARM-UP TIME

Approximately 15 minutes,
Note
Measurement accuracy is not affected
by dc bias application from either
mternal or external bias sources
(<£200V).
OPTIONS

Option 001: BCD Output of C'L/R and D
(Simultaneous)

(Alternately)

Data (C 'L'R or D) separately selectable

by switch on internal board (04261-77022),
Option 003: BCD Remote Control (except for

DC bias function)

ACCESSORIES AVAILABLE

16061A: Test Fixture (direct coupled type),5-
terminal construction.

16062A: Test Leads with alhigator clips,4-
terminal construction (tor low impedance
measurements).

16063A: Test Leads with alligator clips, 3-
terminal construction (for high impedance
measurements).

OTHER

Operating Temperature:
0°C to 55°C (32°F to 131°F)

Operating Humidity:
Relative humidity less than 95% at 40°C.
Altitude: 50, 000ft.

Power,
100 '120.220 240vac +10%, 48 to 66Hz

Power Consumption: approximately 25VA
(including optional configurations).

Dimensions:
Approximately 213(w) x 134 (h) x 422 (d) mm.
Weight: approximately 7.5kg.
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Paragraphs 1-9 to 1-20

1-9. INSTRUMENTS COVERED BY MANUAL.

1-10. Hewlett-Packard uses a two-section nine
character serial number which 1s marked on the se-
rial number plate (Figure 1-2)attached to the instru-
ment 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 sections
dentifies country where instrument was manufac-
tured. The prefix is the same for all identical in-
struments; it changes only when a change is made to
the instrument. The suffix, however, is assigned
sequentially and 1s different for each instrument.
The contents of this manual apply to instruments with
the serial number prefix(es) listed under SERIAL
NUMBERS on the title page,

1-11. An nstrument manufactured after the printing
of this manual may have a serial number prefix that
18 not listed on the title page. This unlisted serial
number prefix indicates the instrument 1s different
fromthose described in this manual. The manual for
this new instrument may be accompanied by a yellow
Manual Changes supplement or have a different man-
ual part number. This supplement contains "change
information’ that explains how to adapt the manual to
the newer instrument,

1-12, 1In addition to change information, the supple-
ment may contain information for correcting 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
thismanual is identified with this manual's print date
and part number, both of which appear on the man-
ual's title page. Complimentary copies of the supple-
ment are available from Hewlett-Packard. If the
serial prefix or number of an instrument is lower
than that on title page of this manual, see Section VII
Manual Changes.

1-13. 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,

Il T s
aFn R

iy

e L e AR
7 B AR

eriloo LS

Figure 1-2, Serial Number Plate.
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1-14. DESCRIPTION.

1-15. The HP Model 4261A LCR Meter is a general
purpose, easy-to-use, high reliability component test
instrument designed to automatically measure the
parameters of an impedance element with high accu-
racy and at high speed. The 4261A LCR Meter
measures capacitance, inductance, resistance and
dissipation factor over a wide range at test frequen-
cies of 120Hz and 1kHz 1n a five-terminal connection
configuration between the component and the nstru-
ment. The measuring circuit for the device to be
measured 1s capable of both parallel and series
equivalent circuit measurements and the measured
values are displayed on two three-full digits LED
displays on the front panel.

1-16, The measuring range for capacitance is from
0.1pF to 19mF, inductance from 0.1pH to 1900H,
and resistance from lm® to 19MQ all of which are
measured with a basic accuracy of 0.2 to 0.3% de-
pending on test signal level, frequency and measuring
equivalent circuit, and at a typical measuring speed
of 200 milliseconds. The wide range capability of
the 4261A enables a measurement range from small
capacitances such as mica capacitors and the
parasitic capacitance of a semiconductor device
throughhigh capacitances such as the measurement of
electrolytic capacitors to be covered. A wide range
of inductance measurements from the inductance of a
high frequency transformer to that of a power
transformer can be measured, The wide resistance
range permits the measurement of wirewound resis-
tors through the measurement of solid resistors. In
parallel capacitance measurements, the 4261 A Digital
LCR Meter can select either atest signal level of
1Vrms, or 50mVrms. Other versatile 4261A
capabilities are, for example, the use of internal and
external dc biag voltages, the availability of test fix-
tures, and options providing for BCD output and re-
mote control operation {at the rear panel),

1-17. OPTIONS.

1-18. Options for the Model 4261 A LCR Meter are available
for adding BCD parallel data output at two rear panel
connectors (opt 001), for prowviding a BCD parallel data
output connector on the rear panel (opt 002), and for
attaching a rear panel input connector for remote control of
the 4261A (opt 003). Detailed descriptions of the various
options follow.

1-19. Option 001,

1-20. The 4261A Option 001 provides separate
BCD parallel data output of capacitance, inductance
or resistance and dissipation factor simultaneously
from the two rear connectors. With this option, ex-
ternal data processing devices such as digital print-
er comparators can be connected to the 4261 A Digi-
tal LCR Meter. Table 1-3 lists the components
required for installation of this option to a standard
unit,
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Paragraphs 1-21 to 1-32
Table 1-3. 4261A Options.
Option Function Components
HP Part No. Q'ty Description
) . ) 04261 -77021 1 A2l Board Ass'y
Option 001 | BCD Parallel Data Qutput 5060-4020 2 Connector Assembly 50-pin
‘ ) 04261-77022 1 A22 Board Ass'y
Option 002 gi{:‘gﬁ:eﬁtse“al BCD 5060-1020 1 Connector Assembly 50-pm
P 04261-85023 1 Name Plate
‘ 04261-77123 1 Connector Ass'y 50-pin
Option 003 | BCD Remote Control 04261-72023 1 50-pin Flat Cable Ass'y
1-21, Option 002, 1-29. ACCESSORIES SUPPLIED.
1-22, The 4261 A Option 002 provides for outputting 1-30. Figure 1-1 shows the HP Model 4261A LCR

inductance, capacitance or resistance and dissipation
factor values as measured with the 4261A LCR Meter
alternately from one rear connector in BCD dala
parallel form. When the 4261A is equipped with an
option 002, a digital printer, digital comparator
or other such external devices can be interfaced.
The components required for installation of option
002 with a standard 4261A are listed in Table 1-3.

1-23. Option 003.

1-24, The 4261A option 003 adds remote control
capability to the 4261 A permitting external control of
FUNCTION, RANGE, etc. functions at a rear input
connector for combination with an external control
device. Table 1-3 shows the components needed for
installation of the Option 003.

1-25. Option 010.

1-26. The 4261 A Option 010 changes 120Hz standard
measurement frequency to 100Hz. All specifications
given in Table 1-1 apply directly to Option 010 in-
struments equipped with 100Hz and 1kHz measure-
ment frequencies. Change all 120Hz descriptions to
100Hz.

Meter, power cord (HP Part No. 8120-1378), fuses
(HP Part No. 2110-0201 and 2110-0202), and the
Operating and Service Manual.

1-31. EQUIPMENT AVAILABLE.

1-32. Three styles of fixtures and leads for the
measurement of various components are available
for effective and easy measurement, These are
listed in Table 1-2. A briet description of each of
these fixtures and leads is giwven in Table 1-4. Refer
to Section III paragraph 3-10 for detailed information
on these devices.

1-33. RECOMMENDED TEST EQUIPMENT.

1-34. The equipment required to maintain the Model
4261A is listed in Table 1-4.  Other equipment may
be substituted if it meets or exceeds the critical
specifications listed in the table.
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Table 1-4

Table 1-4.

Model 4261A

Equipment Available.

Description

HP 16061 A

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 10k§?) measure-
ments.

HP 16063A

Test Leads (with alligator clips) for

general component measurement and
especially useful for high impedance
measurements.

[ et

S0HD - 4017

Extender Board used for 4261A
troubleshooting.
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Table 1-5
Table 1-5. Recommended Test Equipment.
) . g v Recommended "
Instrument Critical Specifications Model Use

Frequency Counter Frequency Range: 40Hz to 10kHgz HP 5300A" P
Sensitivity 50mVrms min. w5306A

Capacitance Standard Capacitance Values. 100pF, 1000pF, 10nF HP 163614 P, A

(See para. 4-3) 100nF, 1000nF and 10uF

Resistance Standard Resistance Values 1k, 10kD, 100k and HP 16361 A P, A

(See para. 4-3) 10M©

Inductance Standard Inductance Value 100mH HP 16361A P

(See para. 4-3)

DC Voltmeter Voltage Range: 1V to 10V HP 5300A P, A
Sensitivity 10mV man. wb306A

Osc1illoscope Bandwidth: 10MHz min. HP 1740A A
Vertical Sensitivity: 5mV ‘div,
Horizontal Sweep Rate: 1pus ‘div.

Logic State Analyzer Repetition Rate: O to 1MHz HP 1601A/ T
Input Threshold TTL (approx. +1.5V) w 180C
Minimum Clock Pulse Width: 1pus HP 1600A

Logic Probe Input Impedance: >25kQ HP 10525T T
Logic one Threshold: 2V 0.2V
Logic zero Threshold: 0.8V +0.2V, -0.4V
Input Minimum Pulse Width: 1us

*P = Performance Test A = Adjustments T = Troubleshooting

1-9
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Section II
Paragraphs 2-1 to 2-12

SECTION 11
INSTALLATION

2-1. INTRODUCTION.

2-2. This section provides installation instructions
for the Model 4261A LCR Meter. The section also
includes information on 1nitial inspection and damage
claims, preparation for using the 4261 A and packag-
ing, storage and shipment.

2-3. INITIAL INSPECTION.

2-4., The4261A LCR Meter as shipped from the fac-
tory meets all the specifications listed in Table 1-1.
On receipt, inspect the shipping container for damage.
If the shipping container or cushioning material 1s
damaged, notify the carrier as well as the Hewlett-
Packard office and be sure to keep the shipping ma-
terials 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 Figurel-1. The procedures for checking
the general electrical operation are given 1n Section
Il (Paragraph 3-5 OPERATOR'S CHECK) and the
procedures for checking the 4261 A LCR Meter against
its specifications are given in Section IV. Firstly,
do the operator's check., If the 4261A LCR Meter is
electrically questionable then dn the Performance
Tests to determine whether the 4261A has failed or
not, If contents are incomplete, if there is mecha-
nical damage or defects (scratches, dents, broken
switches, etc.), or if the performance does not meet
the operator's or performance tests, notify the near -
est Hewlett-Packard office (see list at back of this
manaul), 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. The4261A requires a power source of 100,120,
220, or 240Volts ac +10%, 48 to 66Hz single phase,
Power consumption is approximately 25 watts.

WARNING

IF THIS INSTRUMENT IS TO BE
ENERGIZED VIA AN EXTERNAL
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 4261A LINE
SWITCH TO ON, VERIFY THAT THE
INSTRUMENT IS SET TO THE VOLT-
AGE 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.

USE PROPER FUSE FOR LINE VOLT-
AGE SELECTED.

MAKE SURE THAT ONLY FUSES FOR
THE REQUIRED RATED CURRENT
AND OF THE SPECIFIED TYPE ARE
USED FOR REPLACEMENT. 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 National
Electrical Manufacturer's Association (NEMA) re-
commends that the instrument panel and cabinet be
grounded. The Model 4261A is equipped with a three-
conductor power cable which, when plugged into an
appropriate receptacle, grounds the instrument. The
offset pin on the power cable 1s the ground wire,

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

THE MAINS PLUG MUST ONLY BE
INSERTED IN A SOCKET-OUTLET
PROVIDED WITH A PROTECTIVE
EARTH CONTACT. THE PROTEC-
TIVE ACTION MUST NOT BE NE-
GATED BY THE USE OF AN EXTEN-
SION CORD ({POWER CABLE) WITH-
OUT PROTECTIVE CONDUCTOR
(GROUNDING).

2-1
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Figure 2-1 and Table 2-1
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\/ SELECTION OF OPERATING VOLTAGE

Operating voltage is shown in module window o
and is usually set to 120V at factory 1 Disconnect power cabfe and slide module

window to left

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

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

4. Rotate FUSE PULL lever back into normal
position and re-insert fuse in holders, using
caution to select correct fuse value

FUSE SELECTION

Fuse
Operating Voltage
HP Part No. Description
100vVac or 120Vac 2110-0202 0.5A 250V Slow Blow
220Vac or 240Vac 2110-0201 0.25A 250V Slow Blow

Figure 2-1. Voltage and Fuse felection.

Table 2-1. Mating Connectors.

Mating Connector Industry Description HP Part No. Alternate Source

C OFFSET

BNC, male 1250-0408
EXT TRIGGER

DC BIAS Dual Banana Plug 1251-2816

LCR DATA OUTPUT

. Amphenol
D DATA OUTPUT Micro-Ribbon 50-pin 1251-0086 57-30500-375

REMOTE INPUT

2-2
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9-13. Figure 2-2 shows the available power cords,
which may be used in various countriesincluding the
standard power cord furnished with the instrument.
HP Part number, applicable standards for power plug,
power cord color, electrical charactéeristics and
countries using each power cordare listed in the fig-
ure. If assistance 1s needed for selecting the correct
power cable, contact nearest Hewlett-Packard office,

2-14., Interconnections.

2-15. When an external bias 1s applied to the sample
capacitor through DC BIAS input connectors on the
4261A rear panel, both plus and minus sides of the
external power supply shouldbe connected to the plus
and minus connectors of the 4261A DC BIAS input
connectors, respectively.

THE MAINS PLUG MUST BE INSERT-
ED BEFORE EXTERNAL CONNEC-
TIONS ARE MADE TO MEASURING
AND. OR CONTROL CIRCUITS.

2-16. Mating Connectors.

2-17. The mating connectors used for the 4261A are
shown 1n Table 2-1, This table identifies each con-
nector and gives the HP Part Number and part number
of an alternate source.

2-18. Operating Environment.

2-19., Temperature. The instrument maybe operated
in temperatures from 0°C to +55°C.

2-20. Humidity. The instrument may be operated
1n environments with relative humidities to 95% to
40°C. However, the instrument should also be pro-
tected from temperature extremes which cause con-
densation within the instrument.

2-21, Imnstallation Instructions.

2-22. The HP Model 4261A can be operated on the
bench or in a rack mount. The 4261A is ready for
bench operation as shipped from the factory. For
bench operation a two-leg instrument stand 1s used.
When 1n use, the instrument stands are designed to
be pulled towards the front of instrument.

2-23. Rack Mounting and Handle Installation

2-24, The 4261A can be nstalled in a rack and be
operated as a component of a measurement system.
Rack mounting information for the 4261A 1s presented
in Figure 2-3. Vartious rack mounting configurations
are shown with the necessary additional parts. To
convert for rack installation or to install handles,
refer to Figure 2-3 and proceed as follows:

a. Remove the two rear feet and the two front feet
with stands.

b. Follow the instructions in Figure 2-3 for de-
sired installation.

Section II
Paragraphs 2-13 to 2-32
2-25. STORAGE AND SHIPMENT.
2-26. Environment.

2-27. The instrument may be stored or shipped in
environments within the following limits:

Temperature ........ -40°C to +75°C
Humidity........ s to 95%
Altitude . ... . cvii v e e 50, 000£t

The instrument should also be protected from tem-
perature extremes which cause condensation inside
the instrument.

2-28. Packaging.

2-29, Original Packaging. Containers and materials
identical to thoseused i factorypackaging are avail-
able through Hewlett-Packard offices. If the instru-
ment 1s being returned to Hewlett-Packard for serv-
icing, attach a tag indicating the type of service re-
quired, return address, model number, and full
serial number. Also mark the container FRAGILE
to assure careful handling. In any correspondence,
refer to the imstrument by model number and full
serial number.

2-30. Other Packaging. The following general in-
structions should be used for re-packing with com-
mercially available materials:

a. Wrap wnstrument 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 ade-
quate.

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

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to ensure
careful handling.

f. In any correspondence, refer to instrument by

model number and full serial number,

2-31. OPTION INSTALLATION.
2-32. When it is desired to add one of the avaialble
optional features to a standard 4261A instrument,
perform the installation as follows:

a. Push LINE switch to OFF.

b. Remove instrument top cover.

c. Follow the appropriate paragraph below:

Lo
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- .
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Plug  5ABS 164, 250V Plug JIS © 8305, 125V, 154
Cable: HP 8120-4211 Cable- HP 8110-1753
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Figure 2-2. Power Cables Supplied
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1 2-33.

i a.

]

-34.

Option 001 BCD Parallel Data Output
Installation.

Remove the twotop blind covers from the rear
panel.

[nstall two 50-pin Connector Assemblies in the
openings as shown m Figure 2-4.

Insert A21 Board Assembly intooptionalrecep-
tacle (see Figure 2-4).

Plug flat cable assemblies from option board
to connector boards of Connector Assemblies.

Option 002 Parameter Serial BCD Data
QOutput Installation.

Remove top blind cover on rear panel,

Install a 50-pin Connector ‘Board Assembly
in the opening as shown 1n Figure 2-4.

Insert A22 Board Assembly into optional plug-
in receptacle (see Figure 2-4),

Plug flat cable assembly from option board to
connector board of Connector Assembly.

Option 003 BCD Remote Control Installation.

Remove instrument bottom cover and bottom
blind cover from rear panel,

Install connector assembly in the opening.
Connect the flat cable assembly between con-

nector board of connector assembly and Al
Mother board (see Figure 2-4),

Section II
Paragraphs 2-33 to 2-37

Qutput

Option 003 BCD Remote Control

Figure 2-4, Qption Installations.

2-5
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Figure 2-3

Model 42614

(B)

A. Rack Installation (only 4081A)

1. Remove the two plastic side trim strips
from front frame.

o

Attach flange and adapter panel assembly
with screws.

Farts required:

HP Part No. Q'ty Description
Rack Adapter Kit

5061-9657 1

B. Horizontal Lock Installation

1. Remuve the plastic side trim strips from
front frame.

2. Attach front horizontal lock Links to side
of front frames.

3. Connect the two instruments together and
attach rear lock links to rear panels.
Parts required:

HP Part No. Q'ty Descriptinon

H061-9694 1 Vertiral and Horizontal
Lok Link kat

C. Rack Installation for Horizontally Locked Unit

1. Remove the plastic side trim strips from
front frame,

2. Attach flanges with screws.

Parts required:

HP Part No. Q'ty Desecription
Rack Flange Fit

5061-9077 1

Flus all parts needed for B.

D. Handle Installation

1. Remove the plastic side trim strips trom
front frame.

2. Attach handles with screws.

Parts 1 equired:

HP Part No. Q'ty Description
5061-9689 1 Handle Kit

2-6

Figure 2-3,

Rack and Handle Installation (Sheet 1 of 2).

T



Model 4261A Section
Figure 2-3

E. Handle and Rack Installation for
Horizontally Locked Unit

1. Remove frait side trim strips from front
frame.

2. Attach Handles with screws.
3. Attach flanges with screws.

Parts required:

HP Part No. Q'ty Description
5061-9683 1 Handle Kit

Plus all parts needed for B.

F. Handle Installation for Horizontally
Locked Unit

1. Remove front side trim strips from front
frame.

2. Attach handles with screws,

Parts required:

HP Part No. Q'ty Description
5061-9689 1 Handle Kit

Plus all parts needed for B.

G. Vertical Lock Installation

1. Remove top trim strips from front frame
of bottom instrument.

te

Attach front vertical lock links.

3. Connect the two mstruments together and
attach rear vertical lock links with screws.

1 - Parts required:
&Jﬁ -
HP Part No. Q'ty Description
5061-9694 1 Vertical and Horizontal
Loek Link Kit

Figure 2-3. Rack and Handle Installation (Sheet 2 of 2).

2-1
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Model 4261 A

Section ITI
Paragraphs 3-1 to 3-12

SECTION 11l
OPERATION

3-1. INTRODUCTION.

3-2. This section provides the operating information
to acquaint the user with the 4261A LCR Meter.
Basic product features and characteristics, meas-
urement procedures for various applications, an op-
erational check of the fundamental electrical functions
and operator mawtenance information are presented
mn this section. Operating cautions throughout the
text should be carefully observed.

3-3. PANEL FEATURES.

3-4. Front and rear panel features tor the 4261A
are described in Figures 3-1 and 3-2. Desecription
numbers mateh the numbers on the photograph. Other
detailed information for panel displays and controls
are covered in the Operating Instructions (paragraph
3-T).

3-5. OPERATING CHECK.

WARNING

ANY INTERRUPTION OF THE PRO-
TECTIVE CONDUCTOR INSIDE OR
OUTSIDE THE INSTRUMENT OR DIS-
CONNECTION OF THE PROTECTIVE
EARTH TERMINAL IS LIKELY TO
CAUSE THE INSTRUMENT TO BE
DANGEROUS. INTENTIONALINTER-
RUPTION IS PROHIBITED.,

WHENEVER IT IS LIKELY THAT THE
PROTECTION OFFERED BY FUSES
HAS BEEN IMPAIRED, THE INSTRU-
MENT MUST BE MADE INOPERA-
TIVE AND BE SECURED AGAINST
ANY UNINTENDED OFERATION.

BEFORE ANY OTHER CONNECTION
IS MADE, THE PROTECTIVE EARTH
TERMINAL MUST BE CONNECTED
TO A PROTECTIVE CONDUCTOR,

3-6. Figure 3-3, Operating Check procedure, may
be performed as an incoming inspection or when
the user wants to determine that the instrument works
properly before making a measurement, If the in-
strument is suspected to be faulty during the opera-
ting check, it is bestto repeat the check to verify
the trouble andto clearly establish the symptoms and
then to advance to the troubleshooting guide provided
in Section VIO SERVICE or to performance tests in
Section IV.

3-7. OPERATING INSTRUCTIONS.
3-8. General Operating Information.

3-9. Connecting DUT. The 4261A UNKNOWN ter-
minals consist of five connectors; Heyr, Hporew,
Lcwr, Lprorexn and GUARD. These terminals are
sometimes converted to a three terminal configura-
tion including GUARD terminal. A four-terminal
measurement configuration, which is useful for
accurate low inductance, high capacitance or low
resistance measurement, is also feasible. When
converting to three terminals, shorting bars are
attached to the instrument combine Hcur and HPOTEN
terminals, and Lcur and LPOTEN terminals, respec-

tively.
CAUTION

FOR CERTAIN TERMINAL MEAS-
UREMENT CONFIGURATIONS, THE
Hcurg TERMINAL MUST BE CON-
NECTED TO Hporenw TERMINAL
AND THE Lcur TERMINAL CON-
NECTED TO THE Lroren TERMINAL.,
OTHERWISE THE DISPLAYS WILL
HAVE NO MEANING AND THE LIFE
OF THE RELAYS USED IN THE IN-
STRUMENT WILL SOMETIMES BE
SHORTENED.

Note

The 4261A can not measure a sample
which has one lead connected to earth
{grounded).

3-10. Test Fixtures and Leads.

3-11. The 4261A has three kinds of test fixtures and
leads available.  These are described in Table 3-1,
The characteristics of the sample to be measured
should determine whichaccessory should be selected.
In a similar wayto these available accessories, user
built test fixtures or leads may be constructed for
special measurement requirements,

3-12, Measuring Circuit Modes. The circuit mode
which treats and measures the unknown as a parallel
capacitance is called the Cp (parallel capacitance)
mode, and in like manner, the other measuring
modes are:

Cs mode: series capacitance,
Lp mode: parallel inductance.
Ls mode: series inductance.
Rp mode: parallel resistance,
Rs mode: series resistance.

3-1
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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 (5)
is measured in an equivalent circuit selected
by FUNCTION (4} and CIRCUIT MODE (1)
switches and is indicated by appropriate LED
lamp. Equivalent circuits are shown as elec-
tronic circuit symbols at the left of indicator
lamps. Desired circuit parameter of compo-
nent is measured 1n one of the following se-
lected circuit modes:

Parallel capacitance

Parallel resistance

Series capacitance

Parallel inductance

Series inductance

Lot
L1

Series resistance

Trigger Lamp: Turns on during sample meas-
uring period. Turns off during period when
instrument is not taking measurement {or hold
period). There is one turn-on-and-off cycle
per measurement. This lamp turns on and off
repeatedly when TRIGGER (u) is set to INT.

@

bob b

LCR Dasplay: Inductance, capacitance or re-
sistance value including the decimal point and
unit is displayed by this 3-1,2 digit display.
Displayed counts over the range between 0 and
1900 have meaning and number counts outside
this range are meaningless. Both LCR @)
and DISSIPATION FACTOR displays (1) will in-
dicate 1999 counts and OUT OF RANGE lamp
(5) will light when number of counts for induc-
tance, capacitance or resistance is less than
about 60 counts in parallel inductance (Lp),
series capacitance (Cs) or parallel resistance
(Rp) measurement modes. This condition does
not occur when measurement mode 1s series
inductance (Ls), parallel capacitance (Cp) or
series resistance (Rs).

OUT OF RANGE lamp: This lamp is turned
on if inductance, capacitance, resistance or
dissipation factor measured is out of the
measurement range as determined by selected
range when RANGE HOLD (3) 1s set to ON; and
by selected CIRCUIT MODE (12) when RANGE
HOLD(3)is OFF. When OUT OF RANGE lamp
lichts, either one or both displays will be
blank or read 1999 counts.

REMOTE lamp. When this lamp ison, it means
that instrument 1S being remotely controlled
by external devices connected to 4261 A Option
003 or Opt on 101. Front panel FREQUENCY
(), Cp TEST SIG LEVEL (5j), TRIGGER (),
FUNCTION (), CIRCUIT MODE (), and
RANGE HOLD (3) controls are disabled when
REMOTE lamp is lat,

3-2

Front Panel Features (Sheet 1 of 2).
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Section IIT
Figure 3-1

DISSIPATION FACTOR Display. Value for
dissipation factor 1s always displayed as a
decimal. Dissipation factor measurements in
the range of 0.000 to 1.900 can be measured
with meaning. Other dissipation factor values
measured with the instrument do not have
meaning. This display is blanked when making
resistance measurements and when number of
counts for inductance (Ls) or capacitance (Cp)
is less than 80 counts.

MANUAL Trigger Pushbutton Switch. When
this button switch is pushed and released, it
triggers a measurement cycle. The switch is
normally used when TRIGGER (W) is set to
EXT, but 1t also functions when TRIGGER ()
is set to INT. A measurement cycle 1s initi-
ated when the TRIGGER pushbutton isreleased.
Holding the TRIGGER pushbutton in its de-
pressed position holds the measurement. Re-
leasing the button initiates a measurement and
permits INT (internal) triggering to continue.

RANGE HOLD Switch. Setting this switch to
OFF enables the instrument to make measure-
ments in autoranging mode. When RANGE
HOLD is set toON, range is held on range se-
lected just prior to setting RANGE HOLD to
ON. When RANGE HOLD is in ON position,
range 1s scaled down by one decade when chang-
ing test frequency from 120Hz to 1kHz and
scaled up by one decade by changing from 1kHz
to 120Hz except in resistance measurements.

TRIGGER Switch. This switch selects trigger
mode, INT or EXT. INT trigger is internal
trigger mode and enables instrument to make
repeated automatic measurements. Inexternal
trigger (EXT) mode, triggering is performed
by either operating MANUAL trigger button (2),
by a trigger signal through EXT TRIGGER in-
put connector on rear panel or by a remote
control signal via rear REMOTE INPUT con-
nector.

Instruction Card. This card provides sim-
plified measurement procedures and outlines
measurement ranges.

CIRCUIT MODE Selector Switch. Appropriate
circuit mode for taking a measurement is se-
lected and set with this switch. A parallel
equivalent circuit is selected when the switch is
set toPARA position and series equivalent cir-
cuit in the SER position. The instrument auto-
matically selects the appropriate parallel or
series equivalent in when set to AUTO circuit
mode position, Measurement range for each
position is shown in the Instruction Card ().

®

Cp TEST SIG LEVEL selector switch, This
switch is effective only in parallel capacitance
measurements and permits selection of test
voltage to be applied to sample (50mVrms or
1Vrms). The 50mV test voltage is generally
uttlized 1n semiconductor device measure-
ments.

FUNCTION Switch. This switch selects elec-
trical circuit parameter to be measured with
the instrument as follows:

FUNCTION Parameter(s) measured
L inductance and dissipation
factor
capacitance and dissipation
C
factor
R resistance

DC BIAS Selector Switch. This switchpermats
selection of internal DC bias voltage applied to
sample (1.5Vdc, 2.2Vde, or 6.0Vde) or when
switch is set to EXT, 1s used to apply external
bias voltage from rear DC BIAS input con-
nectors. OFF position is selected in no bias
voltage 1s necessary.

UNKNOWN Terminals., Consists of four ter-
minals: High current terminal (Hoyg), High
potential terminal (Hporen), Low potential
terminal (Lporgy) and Low current terminal
{Lcour). The five-terminal configuration is
constructed by adding the GUARD terminal (i),
A three-terminal configuration 1s constructed
by shorting High terminals and Low terminals
together with shorting bars. The high termi-
nals are biased with a positive DC voltage with
respect to LOW terminals,

FREQUENCY Selector Switch. Permits se-
lection of frequency of test signal applied to
sample, either 120Hz or lkHz.

GUARD Terminal. This 1s connected to chas-
sis ground of wnstrument and can be used as
Guard terminal for increasing accuracy in
certain measurements.

Figure 3-1, Front Panel Features (Sheet 2 of 2).
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4261A REAR PANEL

(D C OFFSET signal Output Connector. A capa-
citance offset adjustment canbe made by using
the signal from this connector. In addition,
the test voltage applied to sample can be mon-
itored with an ac voltmeter or oscilloscope

@) LCR DATA OUTPUT Connector. With Option
001 BCD parallel data for inductance, capa-
citance and resistance measured values are w
outputted through this 50-pin connector. Op-
tion 002 adds dissipation factor output also in
connected to this connector. DC bias voltage BCD parallel data form in serial with induct -
is not outputted from this connector. ance or capacitance data (Option 001) from

this connector,

@ EXT TRIGGER Connector. This connector is
used for external triggering the instrument by
inputting a trigger signal from an external
device including a user designed triggering @ D DATA OUTPUT Connector,
circuit, For external triggering, TRIGGER
switch on front panel is normally set to EXT
position,

BCD parallel
data of measured dissipation factor are out-
putted through this 50-pin connector (Option
001),

@ DC BIAS Voltage Input Connectors. External
DC bias voltage can be applied to the sample
up to the maximum voltage of plus 30V through @ REMOTE INPUT Connector. An External de-
the connectors. vice can remotely control the instrument by

Inputting control signals through this 50-pin
@ AC Power Input Connector. Permits line volt- connector.  Front panel controls for FRE- |

age selection of 100Vac, 120Vac, 220Vac or
240vac.

QUENCY, Cp TEST SIG LEVEL, FUNCTION,

CIRCUIT MODE and Ranging can be controlled.

Figure 3-2. Rear Panel Features.
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Model 4261A

1.

2.

3.

4.

5.

OP ERATING CHECK

Connect 4261 A to Oscilloscope:

[ 2281400 meTen
e

OSCILLOSCOPE

o3 eI ATIIH enlOp o p
§ 19499 1999 ) o
" R A L [] o
= = e = 20 o 3
LoE oA Py e sa )
cCa3 o3 [ )
P o) olo )
SOJOXOJOXe D Ofo =
o ° tttt —
7 T 7 00O o
Set 4261A to:
FUNCTION .. iiititieienrienianenesnss C

Set oscilloscope and check operating frequencies, test signal levels and internal bias as

follows:

Oscilloscope
Settings

Frequency Internal Bias Voltage

VOLTS/DIV: 0.05V
TIME /'DIV: 2msec
DC input mode

Frequency displayed on oscilloscope should change
as 4261 A FREQUENCY control (120Hz & 1kHz) s
changed. Signal level displayed on oscilloscope
should change as 4261 A Cp TEST SIG LEVEL con-
trol (50mV & 1V) is changed.

VOLTS'DIV: 0.2V
TIME DIV: 2msec
DC input mode

and 6V.

DC level of test signal on oscilloscope should change
as DC BIAS control 1s switched from 1.5V to 2,2V

Disconnect oscilloscope.

Check that the circuit mode indicator lamp correctly lights when FUNCTION and CIRCUIT
MODE switches are changed. TFable shows FUNCTION and CIRCUIT MODE arrangement.

CIRCUIT MODE
FUNCTION
PARA SER
L SIS P
c ﬂ'} W
R Tt -

Figure 3-3.

Operating Check (Sheet 1 of 2).
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6.

7. Check that trigger lamp repeatedly turns on and off when 4261A TRIGGER is set to INT.

8.

10.

11.

12,

The two 4261A displays should indicate maximum counts when 4261A controls are set as follows:

Measurement lamp unit display check,

Operating Check (Continued).

UNKNOWN device .. Short (082)

4261 A Settings Display
FUNCTION .....co00neeune R
CIRCUIT MODE........ AUTO Left display should
TRIGGER ............... INT read 19. 99MQ.
UNKNOWN device . .Open ( oo Q)
FUNCTION ...civeveernenn L
CIRCUIT MODE ....... PARA Right display should
TRIGGER ............... INT read 1,999,

quentially when 4261A is operated as follows:

The 4261A left display will read some minimum value in milliohms (typical value may

be 006m¢,

Measurement unit lamp displays should light se-

1. Set 4261A to

FUNCTION ....covvivenns L, CorR
CIRCUIT MODE ........ wre.e AUTO
FREQUENCY ..civviavnaroans 120Hz
TRIGGER ....... ceteceananes EXT
UNKNOWN device ......0. Open (e2Q)
RANGE HOLD .....iccveeeaens OFF

2. Push MANUAL button.
3. Short High and Low terminals together.

sequentially change as follows:

4. As MANUAL button 1s pushed and released unit display should

FUNCTION Unit Display
L H — mH—uH
C pF —»nF —» yF—emF
R MOQ—»KkQ —»Q —e-mD

for example) when unit 1s set to

FUNCTION .. ..cvitiarcarosocseassnsrons R
CIRCUIT MODE....... trereerasaan AUTO
TRIGGER .....cciieiictsecccscessns INT
RANGE HOLD .....c.v0v0vseseeesss OFF
UNKNOWN device . ..cvveineeesns Short (0Q2)

Set RANGE HOLD to ON,

Check that left display unit maintains its previous mQ display when UNKNOWN device

terminals are opened (oo Q).

OUT OF RANGE lamp should light if 4261A is set as follows:

FUNCTION ....... teeeeana ceseaaenn ... R
CIRCUITMODE ..........ccceennee AUTO
TRIGGER ......... ceterrenecarraes INT
UNKNOWN device ......ovuueee Open (o0f?)

Figure 3-3. Operating Check (Sheet 2 of 2),
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Table 3-1, Test Fixtures and Leads.

Accessory

Characteristics

16061 A Test Fixture

This fixture facilitates easy measurement of general tubular type
components with axial or vertical leads. To install fixture, dis-
connect shorting bars between high terminals and between low termi-
nals. Insert fixture plugs into UNKNOWN terminals. Tighten fixture
screws to firmly attach fixture to instrument. Two kinds of inserts
are included {for components with either axial or vertical leads).

16062A Test Leads

These test-leads are especially useful for the measurement of low
impedances (e.g., a low inductance - less than approx. 2H at 1kHz or
20H at 120Hz, a high capacitance - more than approx. 10nF at 1kHz
or 100nF at 120Hz or a low resistance - less than approx. 10kQ).

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 should be twisted together.

16063A Test Leads

These test-leads are particularly useful for measuring high impedances
(e.g., an inductance of more than approx, 3mH at 1kHz or 30mH at
120Hz, a capacitance lower than approx. 10uF at 1kHz or 100uF at
120Hz, or a resistance more than approx. 209). They are not intended to
be used for accurate measurement of small capacitances less than
approx. 100pF due to the residual capacitance of the leads.

The four-terminal measurement configuration is
adopted for measurements of low series inductance
(Ls), high series capacitance (Cs) o1 low series
resistance (Rs) to eliminate the effect of residual
impedance of measuring terminals and lead wires.
The GUARD terminal is sometimes used to compen-
sate for the effects of stray capacitance and leakage
resistance existing between terminals and lead wires
when measuring low capacitance or high inductance.
Table 3-2 relates the instrument measuring circuit
mode to the equivalent circuit and parameter termi-
nology.

3-13. Parameter values for a component measured
in a parallel equivalent circuit and that measured in
series equivalent circuit are different from each

Table 3-2, Parameter Termumology.

Circuit Mode Equivalent Circuit Terminoclogy
Cp mode _Cﬁf Cp: parallel capacitance
Rp mode Rp Rp: parallel resistance
CsRs 's: series capacitance
Cs mode A Rs: series resistance
Ip L -
p: parallel inductance
Lp mode {:D;p Rp- parallel resistance
L5 mode Ls Rs Ls- series inductance
Rs mode T Rs. series resistance

3-6

other. For example, the parallel capacitance of a
given component isnot equal to the seriescapacitance
of that component. Figure 3-4 shows the relation-
ships between parallel and series parameters for
various values of D, Applicable diagrams and equa-
tionsare 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 3-4,
inductance or capacitance values for parallel and
series equivalents are almost identical when the
dissipation factor is less than 0.01. The letter D 1n
Figure 3-4 represents dissipation factor and is cal-
culated by the equations presented in Table 3-3 for
each circuit mode. The dissipation factor of a com-
ponent always has the same dissipation factor at a
given [requency for both parallel equivalent and
series equivalent circuits,

Note

Dissipation factors displayed when
CIRCUIT MODE is switched between
PARA and SER may exhibit slight dif-
ferences due to the measurement ac-
curacy of the 4261A,

The reciprocal of the dissipation factor (D) 1s quality
factor (Q) and D is often represented as tan s which
1s the tangent of the dissipation angle (5). Figure
3-5 is a graphical presentation of the equations in
Table 3-3. For example, a series inductance of
1000pH which has a dissipation factor of 0,5 at 1kHz
has a series resistance of 3.14 ohms.
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Table 3-3 and Figure 3-4

Table 3-3. Dissipation Factor Equations.

Circuit Mode Dissipation Factor Conversion to other modes
Cp
L - 2 . D2
Cp mode —m D= 271CpRp (= Q ) Cs= {1 + D=)Cp, Rs = T+D2 Rp
p
Cs  Rs 1 1 1 Dq
- _ 4 SIS S _1+D=
Cs maode —AHwW— D = 2rfCsRs (= Q ) Cp=7 T D2 Cs, Rp = Y Rs
Lp
_ @rflp 1 _ 1 _ __ D2
Lp mode —mp D_Tp_ (= Q ) Ls = 1 + D2 Lp, Rs = 1 +D2'RP
Ls Rs
Rs 1 1 + Dz
= e = —= = 2 = T
Ls mode <M~ D s | Q ) Lp = (1 + D2)Ls, Rp D2 Rs

*f: Test signal frequency.

1oh+2
— Cs {F) / 4
=L () Py A4 wa
Q. / /|
A )
YAy

N\ NC R

ydrd

y /
/|l / /
/S 1/ P d
a4 )

/ / Cs=(I1+D?) Cp
Lp=t1+D2)Ls

/ Cp (F)

Ls (H)
I
0" 1o+ jon+2

Where n stands for a free integer,

Figure 3-4. Conversion Between Parallel and Series Equivalents,
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Table 3-4. Test Signal Level,

CIRCUIT MODE
RANGE
Ls Lp Cs Cp Rs Rp
1 70mA rms _ 1Vrms (50mV rms)* 70mA rms
2 10mA rms _ 1Vrms (50mVrms)* 10mA rms S
3 ImA rms 1Vrms (50mVrms)t 1mA rms
4 100 pA rms 1V rms 10 yA rms | 1Vrms (50mV rms)* 100 oA rms 1V rms
5 10 pA rms 1V rms 100 A rms | 1Vrms (50mVrms)* 10 A rms 1V rms
6 iV rms 1 A rms 1V rms
7 1V rms 10mA rms 1V rms
8 7T0mArms 1V rms

3-14, Test Signals.

* When Cp TEST SIG LEVEL is set to 50mV,

Two test signal [requencies

are available; these are 120Hz and 1kHz sinusoidal
waveforms which have a frequency accuracy of 3%.
voltage applied to the sample or current

The typical
flowing thourh the sample is specif
for both test signal frequencies.

ied in Table 3-4
A constant test

voltage is supplied to the sample when measuring

parallel parameters Lp,

Cp and Rp. The constant

current method 1s adopted for the measurement of
Ls, Cs and Rs. The 50mV rms test voltage 1s avail-
able only for Cp measurement,

Voltage or current applied to sample
is detailed in Table 1-2 for the various

Note

devices under test.

3-15. Measurement Range. The 4261A has wide
measurement ranges as shown in Table 3-5. Seven
or eight ranges are available (depending upon meas-
urement function) and the range is automatically se-
lected for the sample value connected to the 4261A.
Four or five ranges, however, are used for meas-
urements m series and parallel equivalent circutt
modes. When the CIRCUIT MODE is set to AUTO,
the 4261A will automatically select the circuit mode,
range over all the measurement ranges shadowed in
Table 3-5, and measure the sample. An instruction
card attached to the instrument also outlines all
measurement ranges.

3-16. Display. The 4261A has two displays, the
LCR display (left side)and the DISSIPATION FACTOR
display (right side). The circuit mode indicator lamp

Table 3-5. Measurement Ranges.
CKT FRE- RANGE
MODE QUENCY 1 2 3 4 5 6 7 8
Lp 120 Hz 0000mH | 00.00 H | 0060.0 H j 0000H
1kHz 000.0mH } 06000mH | 00,00 H} 0000 H
Ls 120Hz 0000 H | 00.00mH | 000, 0mH 0006mH §00.00 H
1kHz 000.0uH | 0000pH ] 00.00mH} 000.OmH 0000mH
Cp 120Hz Q000pF 00,000F | 000.0nF § 0000nF 00,00uF
lkHz 000. OpF | 0000pF 00.00aF | 000, OnF | 0000nF
Cs 120Hz 0000nF 00, 00 F § 000, 0p¥F | 0000uF 00. 00mF
1kHz 000.0nF | 0000nF 00, 00u¥® | 000, 0uF | 000OMF
Rp 120Hz 00000 00, 00k | B00.0kQ | 0000k 00, 00MQ
1lkHz 00002 Q0. 00k | DBO.OKQ | 0000kY 00, 00MS2
Rs 120Hz 0000m | 06,000 0046, 09 00000 00, 00k
1kHz 0000mQ } 00,00Q 8060, 89 Qo000 00. 00kQ2

3-8

Note: 0000uH indicates a range of 0001 uH to 1900pH (and similarly for F and Q).




Model 4261A Section III
Figure 3-5
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Figure 3-5. Relationship of Dissipation to Series and Parallel Resistance.
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Section III
Table 3-6

is Iit as assigned by the settings of FUNCTION and
CIRCUIT MODE., The unit lamps light and are read
in conjunction with the numerical LCR display to
their left. The right side display is blanked during
resistance measurement. Table 3-6 describes op-
erator action to be taken when OUT OF RANGE lamp
is Iait, when the display is blanked, or when a minus
display occurs.

Note

LCR display 1s meaningful even if D
diaplay shows 1999 counts and OUT
OF RANGE lamp lights. However,
measurement error will increase in
proportion to increasein D value. See
Table 1-2 for details.

3-17. Accuracy,

Table 1-1.

Model 4261A

DISSIPATION FACTOR DISPLAY
SOMETIMES RANDOMLY DISPLAYS
A MEASUREMENT OR A BLANK
CONDITION WHEN VALUE OF
CAPACITANCE OR INDUCTANCE IS
AROUND 80 COUNTS ON MINIMUM
MEASUREABLE RANGE AT ANY
PANEL CONTROL SETTING.

Table 3-6. Annunciation Display Meanings.

Figure 3-6 1s a graphic represen-
tation of the accuracy specifications provided
The horizontal axis for all curves is the
reading of the 4261A in counts and the vertical axis

Trsmm———

Display Indicated Condition Action

OUT OF RANGE 1. At least one of two displays exceeds 1999 a. Set 4261A to:
counts (in this case, at least one display
shows 1999 counts). CIRCUIT MODE: AUTO

RANGE HOLD: OFF
2. Measured value for Lp, Cs or Rp is less FREQUENCY: 120Hz
than about 80 counts. Both displays show
1999 counts. In Rp mode, right display is b. Try changing FUNCTION
always being blanked, to L, C or R.
3. Range is held to one not specified as a
measurable range for parallel or series
circuit modes, When this occurs, numer-
als (only) of both displays are blanked.
Decimal point is still lit.
Daisplay is blanked. 1. Right display (only) is blanked during Rp or Normal operation.
Rs measurement.
2. Range is held to one not specitied as meas- a. Set 4261A to:
urable range for parallel or series circuit
mode, OUT OF RANGE lamp is also lit. CIRCUIT MODE: AUTO
RANGE HOLD: OFF
3. Right display (only) is blanked when meas- FREQUENCY: 120Hz
ured value of inductance (Ls) or capaci-
tance (Cp) is less than 80 counts. b. Check that FUNCTION
is correct.
4. Right display (only) is blanked when Lp or
Cs value exceeds 1999 counts. In this
case, OUT OF RANGE lamp is I1at.

Minus (-) is displayed. 1. Minus display sometimes occurs when Zero counts display is
sample having a value around zero is meaningful when minus (-)
measured. display repeatedly turns on

and off.
2. Sometimes a minus display occurs when a Change to correct
capacitor (or inductor) is measured in L FUNCTION.
(or C) FUNCTION.
3. Offset adjustment signal applied is too Readjust offset signal to
great (causes minus display). proper magnitude.

3-10
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Figure 3-6. Accuracy.
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Section 1II
Figure 3-7

Model 4261 A

TO DC B8lAS j

)

L1

| 1

[ 328 kcn meren ]

DC POWER SUPPLY ‘CD— L CcnA DIZ #IFATION  FOCTOR r‘
v oo o r oo g

CI} I [ [} [ .1 3

— 3

DC Bia3

EFT OFF Liv 1 6y 0my 1w

LIHE FREQUENCY
DFF-D o 120H: kM

cp
TEST SiG LEVEL TRIGGEHJ—MM—IU»L
INT  ExT

co—— o a3 O

FUNCTION
L C R

[

WITO POAL EA

UNKNOWN
+ O —unlwn Lcun Lrufx HPOTEM :le
-©

TEST FIxTURE

CIACLIT MODE RANGE HOLD
OFF  OM

Cm ]

sty

w

1. Remove shorting bar connections between high terminals and between low
terminals (all terminals are now isolated from each other).
Test Fixture to 4261 A UNKNOWN terminals.

Note

User constructed test fixture may also be connected as stray
capacitance of test fixture connection can be compensated
for by using C OFFSET signal from rear connector. Refer
to Figure 3-10 for details. GUARD terminal 1s sometimes
used 1n small capacitance measurements. Refer to para-
graph 3-9 for details.

2. Set 4261A controls as follows

FREQUENCY ............. 120Hz or 1kHz
DC BIAS .. ittt OFF
Cp TEST SIG LEVEL ....... Ceeresans 1v
TRIGGER .............. Ceereceacan INT
FUNCTION .......covvvevnan.. L, CorR
CIRCUITMODE .........00vuuuun. AUTO
RANGE HOLD ..... Citesteee e OFF
Note

If manual triggering is required, TRIGGER switch is set to
EXT position and MANUAL button pushed and released to
trigger measurement. In Cp mode, Cp TEST SIG LEVEL
may be set to 1V for a more accurate measurement than that
with 50mV test level,

3. Push LINE to turn instrument ON. Check that trigger lamp turns on and off,

Connect 16061A

™

S

3-12

Figure 3-7. General Component Measurements (Sheet 1 of 2).
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Model 4261A Section IIT
Figure 3-7

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

When OUT OF RANGE, minus (-) or blank display occurs,
see Table 3-6 for solution, Measured values for semicon-
ductor devices are sometimes unreliable when Cp TEST SIG
LEVEL 1s set to 1V position. In these instances, follow
Figure 3-8 for semiconductor device measurement.

5. If internal DC bias is required, set DC BIAS switch to 1.5V, 2.2V
or 6V. 1f not, OFF position should be selected.

Note

DC bias application may only be used for capacitance
measurements.,

FOSITIVE POLE OF ELECTROLYTIC CAPACITOR 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 +30V may be applied to EXT
BIAS rear panel connector. Connect DC power supply to
EXT BIAS connectors. Set DC BIAS switch to EXT.

EXTERNAL DC BIAS THROUGH EXT BIAS CONNECTOR
MUST NEVER EXCEED +30V.

6. Read measured value on display. Refer to Figure 3-6 for accuracy of reading.
Note

It is usually best to set RANGE HOLD switch to ON when
measuring multiple samples having almost the same value.

Note

Series resistance of electrolytic capacitors, inductors or
transformers can be measured in Rs measurement mode.
In these cases, the number of digits 1s sometimes reduced.
On the other hand, resistance can, of course, be indirectly
measured with the C 'L FUNCTION and calculated from one
of the following equations:

Rs = D.'@Cs (Cs-D measurement)
Rs = wLs D (Ls-D measurement)
D
Rs = wLp- T+D2 (Lp-D measurement)

Figure 3-7. General Component Measurements (Sheet 2 of 2).
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Figure 3-8

Model 4261 A
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Note

Base-collector junction capacitance of NFN transistor may
be measured using the test setup shown in this figure (for
example),

Construct setup as shown above;

Note :
Test leads or fixture may be user designed for this meas- i
urement. If external DC bias is not necessary or capaci- \
tance offset adjustment function is not needed, arrangement 2

and procedures associated with these tunctions can be
deleted from setup.

Set 4261 A controls as follows:

FREQUENCY ......c.oiveiiiannnn, 1kHz
DCBIAS .. ittt iiiiianannn OFF
Cp TEST SIG LEVEL .............. 50mVv
TRIGGER ....... Cteec e INT
FUNCTION ............ B &
CIRCUITMODE................... PARA
RANGEHOLD ................. ... OFF

CIRCUIT MODE SHOULD NOT BE SET TOQ AUTO OR SER.
Cp TEST SIG LEVEL MUST BE IN 50mV.

Push LINE to turn instrument ON. Verify that trigger lamp 1s turning on and off.

If necessary, apply DC bias voltage mternally or externally at rear panel DC
BIAS connectors. ‘

NEVER APPLY AN EXTERNAL DC BIAS OVER +30V.

3-14

Figure 3-8. Semiconductor Device Measurements (Sheet 1 of 2).
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Model 4261A

Section III
Figure 3-8

Notes

a. DC BIAS switch must be in EXT position during appli-
cation of external DC BIAS at rear panel connectors.

b. External de bias source should be stable with low noise,

5. Adjust capacitance offset adjustment pot (Co) for zero capacitance reading.

See Figure 3-10 for details,

6. Connect semiconductor device to test lead or to fixture.
examples of connections for the various parameters to be measured:

Notes

4. Tt 1s impossible to measure junction capacitance when bias
current flows through sample,

b. It is recommended that the device be connected directly to
4261A termunals, If test cable is used, it should be shielded.

¢. Set TRIGGER switch to EXT and use MANUAL switch for

manual triggering.
may also be used.

External trigger at rear panel connector
See Figure 3-11 for reference.

commended that RANGE HOLD be set to ON when measuring
multiple samples whose values are about the same,

7. Read displayed values.

Refer to Figure 3-6 for accuracy.

It is re-

The following are

Parameter Measured

Connections to 4261A

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

High Lo

& {+8ias)
I
Low High
{+Bias}
Open [a]

w
pen

High
Base- collector junction 3 (+8ias) Low
capacitance (Cre}- N Fait L
" Oy
Common emitter Low
100k
GUARD TOI»
GUARD
5 High High Open
FET gate capacitance - %Bas) {1%ias)
I3
Low Low Low
S 5 s High
i
Open (fgems)
Low Low Open
High High High
(+Bias) (+Bias) (+Bias)
S
S Open S Low
Diode junction capacitance T
Note: Germanium dicdes Fhahy L ow T e

sometimes cannot
be measured.

Mote HNa bias should
be applied

Figure 3-8.

Semiconductor Device Measurements (Sheet 2 of 2),

3-15



Section IIT Model 4261A

Figure 3-9

External DC Voltace Bias Circuits (30V <, < 200V)

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

CAUTION

DO NOT APPLY DC VOLTAGE EXCEEDING 200 VOLTS.
IF APPLIED, 4261A CIRCUITRY WILL BE DAMAGED.

Note

+E voltage is applied to Cx in figure. -E voltage can be
applied to Cx in this figure, In th1s arrangement, the po-
larity of Cx and C1 must be taken into consideration,

[ srenss e
cw

DC POWER SUPPLY

BT SETIR

i ul o
I

o oa g
[ S B

FREQUEMC oe mas
[T [ERESIPEE Y

FUMETIIH  CIMCUIT MODE (TAMCE HELI
P 11D et o un

R e B )

ce
TEST ST L6 EL THICCER —iadwuaL
b W e

E (IENEE,

i

UMK O

(&f—\ Jz—l + ((O+ Rl (RN,
) «v) rO .

) > T
= - @__.L p QSQ O Q;
\;_r/ —
-
Cx € g5 200V
Cx _ Unknown capacitor

NEVER SHORT BETWEEN Hporgy AND LOW TERMINALS
WHEN R1 IS SMALLER THAN 1kf, IT IS BETTER TO
MAKE SURE THAT UNKNOWN CAPACITOR IS NOT DE-
FECTIVE BEFORE CONNECTING TO INSTRUMENT,

Note

Ripple or noise on external dc bias source should be as low
as possible. The low frequency noise of bias source should
be less than 1mVrms for a Cp TEST SIG LEVEL of 50mV
and 30mVrms for 1V,
2. Minimum values for C1 (dc blocking capacitor) and minimumn values R1 are given in
table below:
Note

Insulation resistance for Cx must be greater than a certain
value. Refer to Table 3-7, page 3-23 of Unusual Operating Indications,

R

120Hz 1000pF 10.00nF 100.0nF 1000nF 10.00pF
Range 1kHz | 100,0pF | 1000pF 10.00nF | 100.0nF | 1000nF
.1 L 10uF 100uF
Minimum 120Hz 0.0lpuF 0.1uF uF u il
C1(F) 1kHz 0.01uF 0.01uF 0.1upF 1uF 10pF
Minimum Rj3 (§2) 300k%? 100kQ2 10k 1kQ 1009
Figure 3-9. External DC Bias Circuits (Sheet 1 of 3).
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Model 4261A Section IIL
Figure 3-9

Note

DC withstand voltage for Cy capacitor must be greater than
dec applied voltage E, Also observe polarity of capacitor
C1 with respect to applied voltage.

3. Set 4261A controls as follows:

FUNCTION .....coitiiriecaainoneonans C
CIRCUIT MODE .................. PARA
DC BIAS ...... Cieetstteaasearanes OFF
Other controls ........... «.... any setting

4. Read displayed value after allowing time for bias voltage to settle. Typical settling
times are:

120Hz: 6 to 7 seconds.
1kHz 2 to 3 seconds.

BIAS VOLTAGE SETTLING TIME

100
% 50
g /
[ //
[=F}
0 20
=) //
= A
v 10 i

E ~
— 2Oz
e S

z

- -kH
—
=
v 2
™Tm

i
] 10 100u 1000u 1Om

Capacitance Reading (F)

Note

If C1 and R1 are larger than those given in table on Sheet 1 are
connected, longer settling times are necessary.

USING CURRENT BIAS (for inductors).

1. Connect dc power supply as shown below:

TO D¢ BIAS + Connector \/—\\/

DC AMMETER

416)A LCA METEA
(B 34 HERMETRE

I —C ) -

— (=] ] | (]

5 /9499 1993 & =
- «

co O + =

LImE FAFOUERCY DE BIAE TEST A0 LE €L TRICCER J—MAMJAI N
one 2 o et TR -

(. o co—— m oo

FUNETION  CIRCUIT MODE H4HLE HOLY
amimasun o6 om

i e

DC POWER SUPPLY

° B ° \/l\« &’_\4
H

R U——
i . O +
I L Lx . Unknown Inductor = RN %/:*
i J\——“‘:”l (L) ()
W_-—_-— - - - - —- W -
—_—— - ——_————— T —————C T \\_.J

Figure 3-9. External DC Bias Circuits (Sheet 2 of 3).
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Figure 3-9

Model 4261A

Note
DC power supply should be floated from ground.

Note

If cable between low terminals of 4261A and power supply
is relatively long, it should be shielded cable. The outer
conductor is connected to GUARD terminal.

2. Set 4261A as follows:

FREQUENCY ..... veeses...120Hz or 1kHz

DC BIAS .. ittt i iaecaaarosens EXT

FUNCTION .e.vveeneaarans cetresrenes L

CIRCUIT MODE ........... PARA or SER

RANGE HOLD ... cieiriteiiearnnansss ON
Note

First, set RANGE HOLD set to OFF and determine range
by connecting sample with no dc bias current applied. Then
set RANGE HOLD to ON,

3. Recommended inductance ranges and maximum bias currents are:-

120Hz | 10004H | 10.00mH | 100.0mH | 1000mH | 10.00H | 100.0H
RANGE 1kHz | 100.0uH | 1000pH | 10.00mH | 100.0mH | 1000mH | 10.00H
CIRCUIT MODE SER PARA

Maximum Bias 52mA 40mA 13mA 52mA 40mA | 13mA
Current

DC BIAS OVER +30 VOLTS MUST NOT BE APPLIED TO

EXTERNAL DC BIAS INPUT CONNECTOR.

Figure 3-9.

is the number of error counts which are added toor
subtracted from the readings.

3-18. General Component Measurement.

3-19. Figure 3-7 shows the operating procedures
for measuring an L, C or R (inductance, capacitance
or resistance) circuit component.  Almost all dis-
crete 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 and 16063A or by specially
designed user built fixtures instead of 16061A Test
Fixture. Although both external dc bias and capaci-
tance offset adjustment can be used with the setup
shown 1n Figure 3-7 by connecting a DC bias source
and by using the C OFFSET signal, the two functions
are not covered in this procedure, For these ap-
plications refer to Figures 3-9 or 3-10.

3-18

External DC Bias Circuits (Sheet 3 of 3).

3-20. Semiconductor Device Measurement.

3-21, The procedures for using the 4261A semicon-
ductor device measurement capabilities are des-
cribed in Figure 3-8. For example, the junction
(interterminal) capacitance of diodes, collector out-
put capacitance of transistors, etc., can easily and
accurately be measured (with and without de bias).

3-22.

3-23. A special biasing circuit using external volt-
age or current bias, as needed for capacitor or in-
ductor measurements, 1s illustrated in Figure 3-9.
The figure shows sample circuitry appropriate to
4261A applhications. The biasing circuits avoid per-
mitting de current to flow wnto the 4261A as dc cur-
rent increase the measurement error and because
the excess current sometimes may cause damage to
the instrument. When applying a dc voltage to capa-
citors, be sure applied voltage does not exceed max-
imum working voltage and that you are observing

External DC Bias.




Model 4261A Section IIT
Figure 3-10

To C OFFSET Connector
On Rear Panel. —»

EAATJ 41614 LCA METER
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i [
| 1
1 : Stray capacitance Co is compensated
!
| |
! i
//—\\IT Co: Stray Capacitance
Cc: Capacitance Offset

Procedure:

1. Connect signal from C OFFSET connector through a variable capacitor Cc to
4261LA Low UNKNOWN terminals.

Notes

A. An air capacitor is recommended for capacitor (Cc). If un-
available, other low loss capacitors may be used. Reading
error for D display will be increased if a lossy capacitor is
used.

b. It is recommended that connection between Cc and Low
terminal be made with a shielded cable to eliminate the
effects of noise.

2, Adjust Cc sothat a display of 000 is cbtained on LCR DISPLAY when no un-
known capacitor is connected to UNKNOWN terminals.

Notes
a, Compensation for stray capacitance is 0 to 100pF.
Actual value of compensation realized depends upon method
of connection and residual value of variable compensating
capacitor (see Cc in above figure). Lowest actual compen-
sating capacity achievable is typically on the order of a few
pico-farads.

b. A display of -000 (minus) should be avoided when adjusting
compensation. Adjust for 000 display.

Figure 3-10. C OFFSET Adjustment Setup.
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polarity of capacitor. Note that the external bias
voltage is present at Hcyr and Hporgen terminals.

3-24. BiasVoltage Settling Time. When a measure-
ment with dec bias voltage superposed is performed,
it takes some time for voltage across sample to reach
a certain percentage of applied (desired) voltage.
Figure 3-9 shows time for dec bias voltage to reach
more than 99% of applied voltage and for 4261A to
display a stable value, If the bias voltage across
sample is not given sufficient time to settle, the dis-
played value may fluctuate or 1999 counts may be
displayed and OUT OF RANGE lamp may llght Read
measured value after display settles,

3-25. Offset Adjustments.

3-26. One of the sophisticated capabilities of the
4261A 1s its offset adjustment control which permits
a direct, accurate display of actual measured value
of sample by compensating for stray capacitance.
Figure 3-10 shows recommended offset adjustment
circuit and adjustment reange for capacitance meas-
urements,

3-27. External Trigger Circuit.

3-28. Figure3-11 illustrates an example of a trigger
circuit device for triggering the 4261A externally
via the external triggering connector on the 4261A
rear panel. In addition, both manual trigger (by
MANUAL pushbutton) and electronie trigger (by TTL
level trigger circuit) are also useable. The unit is
set for manual triggering by switching TRIGGER
switch from INT to EXT (manual) position. In the
EXT trigger mode, the 4261A may be triggered by a
TTL level signal that is transmitted from low (+0V)
to high {+5V) state by an external trigger circutt.

Model 4261 A

Since all trigger signals, both internal and external
(BNC on rear panel), are parallel connected in the
42614, all triguers are always effective.

3-29. Operating Cautions.

3-30. Under some measurement conditions, the
4261A LCR Meter may occasionally show a display
or exhibit a phenomena seems to indicate that the
4261A is faulty. These unusual displays and phe-
nomena usually occur when the characteristics of the
measured sample, residual impedance or stray con-
ductance of the test fixture or test leads, and the
measurement theory of the 4261 A accumulate to pro-
duce these effects. Some of these conditions are in-
herent in the 4261A measurement scheme but most
are not, Be sure to refer to Table 3-7 whichoutlines
these indications their causes and countermeasures,

3-31. OPTIONAL OPERATION.

3-32. Installation information for options 001, 002,
003 and 101 is covered in Section II of this manual.
Control signal timing and output data signal informa-
tion with designators and pin connections for optional
rear connectors are described in Section VIII (Serv-
ice Sheet).

3-33. BCD Pardllel Data Output (Option 001).

3-34. The 4261A option 001 outputs BCD L, C, R and
D data, respectively, from two rear connectors in a
parallel data scheme. In addition to L.-C 'R D infor-
mation, equivalent circuit mode, range, frequency,
annunciation, and polarity data are simultaneously
outputted. Figure 3-12 lists data outputted through
the connector. Since the data from D DATA OUTPUT
connector {when 4261A FUNCTION 1s set to R) has

EXTERNAL TRIGGER DEVICE

TTL _ Trigger Circuit

T e b —

m

OFFSET

((=))

=
E)

TE====

R 0|JUH MA l-

NS

(=

D _DAT4 DUTPUT

T
3 | rgger

@\ ) o

|
|
|
|
E— 1
/—————\ ,L/:: | 5V :
SEaaN + !
\::9) = j)(o h. : Ov—l— +5v
@ ) o —t——Clﬁ |
| ' -
i

}
/ 1
REMOTE_INFUT 0 .
P N, [ | ——Xé&— (
tg \ j 2) l ¥unua|
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! Switch - |
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Figure 3-11.

External Trigger Circuits.
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Section ITI
Table 3-7

Table 3-7. Unusual Operating Indications (Sheet 1 of 3).

Indication: A, Same sample sometimes shows quite different values between PARA and

SER CIRCUIT MODE measurements. B. The decimal point moves and measurement unit

changes. A and.or B may occur 1n the following cases.
Resistance of low loss inductor or capacitor being measured in R FUNCTION.

Inductance of lossy inductor or capacitance for lossy capacitor being
measured 1in L or C FUNCTION,

What to do: A, Do not set CIRCUIT MODE to AUTO. Set CIRCUIT MODE to a PARA or
SER setting that shows a valid display. B. Set TRIGGER to EXT, push MANUAL button,
set RANGE HOLD to ON and set TRIGGER to INT,

Indication: The displayed value fluctuates on minimum capacitance, maximum inductance

Oor maximum resistance ranges in either PARA 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 4261A.

C . The 4261A and sample are connected together with relatively long, non-shielded
cable,

What to do:

1. Enclose sample in metal case. Connect case electrically to 4261A GUARD terminal
as shown below:

UNKNOWN

GUARD Lcua L FOTEH Heaten H cur
DC BlAS — OC BIAS +

BIGIGIVIE

w\

S

e D

Cx i
l--.I F_-J

Metal Case

2. Use shielded cable for connection between sample and the instrument. Connect cable:
shield to GUARD. For reference, see also Figure 3-8 (sheet 1) page 3-14,
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Table 3-7
Table 3-7. Unusual Operating Indications (Sheet 2 of 3).
3. Indication: When measuring a low impedance (small inductance, resistance or high capa-
citance), measurement error is excessive,
What to do:
Cause of error Action
1. Residual impedance (induc - Use test leads in four-terminal con-
tance, capacitance or resis- figuration and measure.
tance) of test leads during
two terminal measurements. Twist current leads (Heyg and Leyg)
together. Do the same with potential
2. Mutual test lead induction leads (Hporen and Lypoten).
between current leads (Hcur
and Lcug) and potential leads Additional error is presented as
(Hporen and Lporey). w2LrCx X 100 (%) for C measure-
ment, where
w = 2ﬂ'f
f =test frequency
Lr = residual inductance
Cx = unknown capacitance
1. Indication: Measurement error is excessive when high impedance (high inductance,
small capacitance) 1s measured:
What to do:
Measurement Cause of error Action
High Inductance | Stray capacitance Use shielded cable for connection
between High and Low between sample and 4261 A UNKNOWN
leads, terminals, Connect outer conductor
to GUARD terminal,
Small Stray capacitance Measure stray capacitance and sub-
Capacitance between High and Low tract it from measured value,
leads,
5. Indication: Excessive measurement error.
What todo Cause A, Effect of Low terminal capacitance with respect to ground.
Sometimes the measurement can not be performed when a relatively large capacitance
between Lporen terminal and ground exists. Allowable magnitude for the stray capa-
citance without additional error are;
Measurement Allowable Stray
Frequency Capacitance Magnitude
120Hz 100nF
1kHz 1000pF
Cause B . Effect of High terminal capacitance with respect to ground. The stray capa-
citance 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 fluctua-
tions may sometimes appear.

Y
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Table 3-7

Table 3-7. Unusual Operating Indications (Sheet 3 of 3).

@ 6. Indication: When a sample (for example, an iron core inductor) is measured in AUTO of
CIRCUIT MODE, the instrument repeats range selection and does not complete the meas-
urement depending upon level of test current used.

.. What to do: Try to determine the range (test current level) that measures that sample
properly by repeating ON and OFF RANGE HOLD operation several times. Must operate
in Range HOLD mode for these cases.

7. Indication: When a capacitor is measured with dc bias voltage applied, an abnormal dis-
play occurs,

What to do: There are limitations to the permissible insulation resistance of a capaci-
tor measured with de bias. See below:

MODE RANGE

Cp 120Hz 1000pF 10.00nF 100.0nF 1000nF 10.00 uF
1kHz 100. OpF 10600pF 10, 00nF 100.0nF 1000nF

Cs 120Hz 1000nF 10.00uF 100.0uF 1000pF 10.00mF
1kHz 100.0nF 1000nF 10.00uF 100.0pF 1000uF

Permissible

msulation 22,5MQ 2250k 225k 22,5k 22500

resistance (Ri)

Note: R1 given in above table 1s applicable for a dc bias of 30V. When the bias voltage is
less than 30V, Ri limit is RiVb/30 (Q) where Ri is value given in the table and Vb
1s applied dc bias voltage.

8. Indication: Internal resistance of a battery can not be measured.

What to do:

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

LUNKNOWN
GUARD Lcun L POTEN HPOTEN HCur
O B1As - OC BuAs +
Battery

-

2. Batteries up to 30V are measured under no load conditions.

3. If battery voltage exceeds 4V, set DC BIAS to EXT and disconnect shorting
bar from EXT DC BIAS connectors on rear panel,

4. Since the internal resistance of a battery is relat‘lvely very low, use the four-
terminal measurement configuration,
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no meaning, this connector should not be used. Fig-
ure 3-13 1s the printer print format with the meaning
of printed data shown. Here 1s an example of how to
read the printed output:

024 + 00 1200

At N et
2) @)

Number of counts: 1200
Not used

Polarity; Plus (+)
Annunciation: None
Frequency: lkHz
Range: 1000pF range
Circuit Mode: Cp

1200p F

-

Figure 3-14 shows connections between the 4261A
option 001 and HP devices. Model 4261 A nperation
with option 001 follows standard operations des-
cribed in Figure 3-7 and 3-8 except for connection
of external devices. Operating information for HP
printers is covered in the respective operating and
service manuals,

3-35. Parameter Serial Data Qutput (OPT. 002).

3-36. The 4261 A option 002 is capable of outputting
three kinds of data selectable by switching the inter-
nal slide switch mounted on the option board (see
Figure 3-15). The first form (LCR mode) for data
output 15 to continuously output inductance, capaci-
tance or resistance values, The second (LCR & D
mode), it to output inductance, capacitance or resis-
tance and dissipation factor data alternately through
one rear connector. The third form (D mode)is
dissipation factor only continuously outputted from
4261 A connector, In resistance measurements, the
first LCR mode should be selected because 4261A
dissipation factor n resistance measurements is
meaningless, Printout format for Option 002 through
one connector is the same as that for 4261A option
001 (refer to Figure 3-13). The connections between
the option 002 and the external devices which are HP
printers (in this case) are shown in Figure 3-16.
Operating procedure for an instrument equipped with

Model 42614

option 002 is the same as for a standard 4261 A except
for connections to the external device. Information
for external device (e.g. printer) operation can be
obtained from the operating and service manual.

3-37. Remote Control OPT. 003.

3-33, All the front panel controls except for DC
BIAS can be remotely selected by control signals
through the rear connector of an option 003 instru-
ment, Remote control devices should be designed hy
the 4261A user since a specially designed controller
from HP for the 4261A is not available. Information
needed for controller design s presented in Figure
3-17. This includes pin locations, control signals
and timing diagram. Controller design should in-
clude the following considerations:

1. REM signal must be always at low level during
remote control. If not, remote control func-
tions will not occur,

2. EXE signal triggers the 4261A when its state
changes from low to high level, Pulse width
of EXE must be greater than 20 us.

3. Remote control settings for the 4261A from
remote controller should not be changed during
a 4261 A measurement cycle, If changed during
measurement cycle, the measured values will
not be reliable because of operational error in
the 4261A.

3-41. OPERATOR MAINTENANCE.
3-42. Fuse Replacement.

3-43. The main ac line fuse is located at the rear
of the instrument next to the line cord jack., The ac
line cord must be removed to gain access to the fuse

4261A FUNCTION Setting

Rear Connector

LCR DATA OUTPUT

Inductance Value

Polarity

Annunciation Test
Frequency

Range

Function CKT Mode

Capacitance Value

Polarity

Annunciation. Test
Frequency

Range

Function CKT Mode

Resistance Value

Polarity

Annunciation ‘Test
Frequency

Range

Function CKT Mode

D Value

Polarity

Annunciation Test
Frequency

Function CKT Mode

D Value

Polarity

Annunciation' Test
Frequency

Function, CKT Mode

1999

Polarity

Annunciation/Test
Frequency

Function,CKT Mode

Figure 3-12,
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Figure 3-13
(I) PIN LOCATIONS (LCR DATA OUTPUT, D DATA OUTPUT)
=z £ 8 23
0 D mOR
2 H = —_—
= 5 5§ —— 5 &
E STy g8 R ST Y —
3 S e 2 2 T TEOTOEarnmon o
z 8. fFor & & 228282 2 ETFITFFFRT
dieee [TT T 822288535111 11101
: Column
E2RE BT 77T 8EE ZEEEEEEETTYTT IR T ONb
scEpEppslil gEesisszaes ll LI umber
5 MEERBsETE22SE 3585856606 2F2EE R
T E= S S R D S W S D S |
3 — - ; — —
E@ CHONCCINCONONS.
= g
E E TIMING DIAGRAM
é — OPTION 001
—_— - EXTERNAL ENCOD
(—’) from external device —-|| Emt'— u_
) FCAG '
to externgl device Lo—l‘ 1
INHIBIT —————‘—_’_—5_
([I) PRINTOUT FORMAT from external device : : ;
Nomenclature Char acter léﬂ:c\:‘:uremenv Ef'c?a transter storage -
of Data 4261 A Display 3 DPTION 002
(Col No.) Printed E»TERNAL ENCODE —LI r
. 1 ternat d
olumn INO FrLu:;nsan ernal device —i 2mafe —f12m |
) 0 0 1o external device 1 |L'_I L'_l '
(NRIBIT
Dlsplayed from e‘nurnul device i I
L'C.R/D 1 1 ; ‘ . '
Magsuremant’ LCR data D data t 3
?/ia:ﬁe 1 9 2 cycle z‘ucr}farusfc'mue ';ta?ungariry‘;:'
ru 4
3 3
4 4 Homenclature 42614 Full Scale Display | o,
of Data -
5 5 {Column No. ) L C R Printed
6 6 Range * 100.0pH | 100 0pF | 1000 mo [
7 7 9 1000 pH | 1000 pF | 10.000 2
. 00m . 00n .00
8 8 10.00mH | 10.00nF | 100.00 3
100.0mH | 100, OnF | 1000 % 4
9 9 1000 mH | LOOO nF | 10, 00kD 5
Nomenclature 10.00H 10.00pF | 100. 0k 6
- \ . Character
of Data 4261A Display Printed 100.0H 100.OpF | 1000 kS 7
{Column No.) 1000 H 1000 pF | 10.00MQ 8
10.00mF 9
. + {Blanked +
Polarity { )
(7) _ _ * Range character for dissipation factor is always
") (zero).
Nomenrlature .
of Data 4261 A Display, Setting Character
Colume No. ) Printed Nomenclature " ,
: of Data 4261A Display Character
120Hz o (Column Ne.) L P R Printed
Annunciation & Annuf:ulatmn 1kHz 4
Test F1equency . ‘ c Function & Parallel{Lp) 2
(8) 120Hz 1 Circuit Mode - -
OUT OF RANGE e S (10) Series(Ls) 3
- Parallel{Cp) 0
120Hz I
D Unavailable Ikiiz 6 Series{Cs) 1
L20Hz 3 Parallel(Rp) 4
OUT OF RANGE & | ==
D Unavailable e 7 Series(Rs) 5

Figure 3-13. Printout Format and Data Code Meanings.
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compartment, The fuse may be removed by pulling 3-44. Foot and Stand Replacement.
FUSE PULL lever inside the fuse compartment. For
100 or 120 Vac supply source, use a 500mA fuse and 3-45. The 4261A has four molded feet and two tilt
tor a 220 or 240Vac supply source, use a 250mA line stands for stable bench mounting. Ifa footis cracked
fuse, or the stand is bent, replace with new part. See
instructions in Figure 3-18.
CAUTION
3-46. 1instruction Card Replacement,
BE SURE THAT ONLY FUSES OF
SPECIFIED TYPE (NORMAL BLOW, 3-47. If the "pull-out”" Instruction Card installed
TIME DELAY, ETC. )AND REQUIRED along the lower right front edge of the instrument
RATED CURRENT ARE USED FOR requires replacement, proceed as follows (see Fig-
REPLACEMENT THE USE OF FUSES ure 3-19):
AND THE SHORT CIRCUITING OF
FUSE HOLDERS MUST BE AVOIDED. a. Remove the four feet from bottom cover.
Note- +8421 position must be selected.
+ 8421/ -~ 842]
SWITCH
426/A OPT 00l HP S055A N\
AN
Ll
|
®@ @ O |
— ©
E— =
|
i REAR ‘ \
: 562A- 16C |
|
lm—————_ Se2a-16c _ _ _ __ _____ |
(A)

HP S5150A 2 x OPT. 002

O
4261 A OPT 00|
® @ QO »] O
O oo
—— | ! ey
REAR
562A - 16C
562A-16C
B)

Figure 3-14. 4261A Connections to HP Printers.
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b. Remove bottom cover by removing screw at
rear and sliding cover to rear.

c. Remove button stopper from instruction card.
d. Pull card from front panel.

e. Insert new card into front panel slot.

f. Attach button stopper.

g. Replace bottom cover and feet,

Figure 3-15. Option 002 Data Selection Switch,

Note: +8421 position must be selected.

+8421/- 8421

SWITCH
4261A OPT 002 HP 5055A '\
N
|
© ® QD ‘ !
[ Q
—| @
REAR REAR
562A-16C
(A)
HP 5|50A OPT 002
4261 A OPT 002 ©
© @ QO ®; O
— O =o
—— | [ ED
REAR REAR
562A - 16C
(B)

Figure 3-16. Option 002 Connection to External Printers.

3-27



Section IIT
Figure 3-17

Model 4261A

PIN LOCATION

+5V
[w
NC

EXE)

EXTERNAL ENCODE(:

HC
NC

Test S1ig Level
rc
Frequency

Circull Mode
Clircuit Mode
Function
Funciion

HC
REM Lad |
HC 4

RN PreezsRYEy {]EYes
=] ot v oW
5 F d =
i @om
5
[
2=
REMOTE CONTROL FORMAT
PV ~ PIN PIN 2128
FUNCTION CIRCUIT FREQUENCY TEST 5IG LEVEL
MODE
1 2 3 4 ki 9
L High | High AUTO * High 120Hz High 50mV High
C Low | Low PARALLEL | Low | Low 1kHz Low 1 v Low
R High | Low SERIES High| Low
PIN Full Scale Measurement Range
Range FUNCTION
6 30 31 L c R
FREQUENCY
1 z ) 1 .
1 Low | Low | Low | Low o8 000 bf om0 e¥ 1000 m2
) 1kHz 100.0pH 100.0pF
120Hz 10 00mH 10.00nF
2 High | Low | Low | Low 1KHz 1000pH 1000 pF 10, 00§
120Hz 100.0mH 100, 0nF
3 Low | High | Low | Low LkHz 10 00mH 10 00nF 100 092
120Hz 1000 mH 1000 nF
v Y Eel
4 High | High { Low | Low 1kHz 100. OmH 100.0nF 1000 @
120Hz 10, 00H 10.00uF
5 Low | Low | High | Low 1KHZ 1000 mH 1000 oF 10, 00k22
120Hz 100.0H 100.0pF
) O
6 High | Low | High | Low 1kHzZ 10. 00H 10.00uF 100. 0kD2
{t20Hz 1000 H 1000 pF
7 Low | High | High | Low 1kHzZ 100.0H 100 OpF 1000 k0
120Hz 1000 H 10.00mF
8 High | High { High | Low 1KHzZ 100 OH 1000 pF 10.00MQ
2 - -
Auto . . Haeh 120Hz 1000 pH-1000 H | 1000 pF-10.00mF 1000 m-10, 00MS
£ 1kHz 100, 0pH-100. 0H | 100. 0pF-1000 uF

*o

Either logic state can be selected,

Note: High is TTL High level (> 2.0V) and Low is TTL Low level (<0.8V).

Figure 3-17,

Option 003 Remote Control (Sheet 1 of 2),

T
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Figures 3-17 and 3-18

TIMING DIAGRAM

F ZZO}JS
EXE H u

to 4261A L

REM H
to 4261A L
1 2ms
FLAG H ‘>‘
from 4261A L

7\‘----'--'525{“\

r

) U

4261A Measurement Cyc|

4261A Measurement Cycle
|
!
|

—-—r

}

4261A is remotely Leading edge from

triggered by EXE 4261A signals

positive going edge measurement
complete

Note: Pulse width of Flag signal (FLAG) from 42614 is
approximately 1. 2ms wide.

Figure 3-17. Option 003 Remote Control (Sheet 2 of 2).

Foot Removal

Pull inside 1ever®of foot and Lo _ . |
slide foot to rear of instrument,. - E

Figure 3-18. Foot Stand Replacement,
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Model 4261A

Button stopper

Figure 3-19. Instruction Card Replacement.

3-48. Special Modifications.

3-49, Two special functions may be added to the
Model 4261A by changing the internal connections on
a PC board which are easily done. These two func-
tions are '"Dissipation Factor Display Blanking' and
"Local Triggering for Opt. 003'". The following
paragraphs describe the functions including modifi-
cation procedures.

3-50. Dissipation Factor Display Blanking,

3-51. The Dissipation factor measurement can be
deleted from C-D or L-D measurement modes by
shorting two points (through holes) together on the
A8 (04261-77108) board. This modification may be
performed when D measurement and D display is not
needed. This permits the measurement time to be
decreased by 80 milliseconds (minimum at 1kHz) or
220 milliseconds {minimum at 120Hz). Modification
procedure for deleting Dissipation Factor measure-
ment follows:

1. Turn 4261A LINE to OFF,

2. Remove top cover from the unit.

3. Take out A8 board (04261-77108).

4. Short the two PC board points labelled "W1"
and located at the left top of A8 board to-

gether (see parts locations in service sheet
No. 8).

3-30

5.

3-52.
3-53.

CAUTION

BE CAREFUL NOT TO SHORT AD-
JACENT PC BOARD CIRCUIT PAT-
TERNS TOGETHER.

Reinstall A8 board and instrument cover.

Local Triggering for OPT. 003.
The 4261A can normally only be triggered by

an external control device when equipped with an
option 003. This modification enables local trigger
of the option 003 unit from front panel without using
an external device. The procedure to add this func-
tion is given below:

1.

2.

Turn 4261A LINE to OFF.

Remove top cover from the unit.

Take out A8 board (04261 -77108).

Short together two PC board points labelled

"W2" and located at left bottom of A8 board.
(See part locations in service sheet No. 8).

CAUTION

BE CAREFUL NOT TO SHORT AD-
JACENT PC BOARD CIRCUIT PAT-
TERNS TOGETHER.

Reinstall A8 board and instrument cover.
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Paragraphs 4-1 to 4-8

SECTION 1V
PERFORMANCE TESTS

4-1. INTRODUCTION.

4-2. This section provides the check procedures
that verifies the 4261A specifications listed in Table
1-1. All tests can be performed without access to
the interior of the instrument. A simpler operation-
al test is presented in Section III under Operating
Check (paragraph 3-5). The performance test pro-
cedures in this section can also be used to do the
incoming inspection of the instrument and to verify
whether the 1nstrument meets 1its specified per-
formance after troubleshooting or making adjust-
ments. 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-uap and stabi-
lization period before conducting any
performance test.

4-3. EQUIPMENT REQUIRED.

4-4. Equipment required for the performance tests
is listed i1n the Recommended Test Equipment table
in Section I. Any equipment whose characteristics
equal the critical specifications given 1n the table
may be substituted for the recommended model(s).

Accuracy cheecks in this section use standard LCR
components as the samples to be connected to the 426lA.
HP Model 16361 A DUT box, can be utilized for this purpose,
HP 16361A is a DUT (device under test) box from which any
desired component can be selected and conneeted to the
4261A through cables by use of a rotary switeh., If HP

16361 A is wunavailable, use the diserete components
recommended in Table 4-1 (See note in paragraph 4-10).

Note

All the components used as standards
should be calibrated by an instrument
whose specifications are traceable to
NBS, PTB, LNE, NPL, NRC, JEMIC,
or equivalent standards group; or all
components should be calibrated di-
rectly by an authorized calibration or-
ganization such as NBS. The calibra-
tion cycle should be determined by the
stability specification for each com-
ponent.

4-5. TEST RECORD.

4-6. Results of the performance tests may be tabu-
lated on the Test Record at the end of theseproce-
dures. The Test Record lists all the tested specifi-
cations and their acceptable limits. Test results
recorded at incoming inspection can be used for
comparison 1n 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 environ-
mental conditions, the instrument should be checked
with the following performance tests at least once
every year. To maximize the "up time" of the in-
strument, the recommended preventive maintenance
frequency for the 4261A is twice a year.

4-1
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Table 4-1
Table 4-1. Recommended Components for Accuracy Checks,
Component HP Part Number Alternate Source
Capacitor: 100pF 0160-0336
1000pF 0160-3766
10nF 0160-0408 HP Model 4440B
100n ¥ 0160-4113
1000nF 0160-3645
10 F 0160-3563 SOSHIN
1000pF TM-520C
10mF
Resistor: 1D 0698-3491
10k 0698-6360 GR Type
100k&2 0698-4158 1433-Y
10Mm 0698-8194
Inductor: 100mH GR Type 1482-L
Dissipation Factor:
1000uF in parallel with 8879 0160-3645
(D==1.50 at 120Hz) 0698-4464
100nF in parallel with 8870 0160-1571
(D=~=1.79 at 1kHz) 0698-4464

PERFORMANCE TESTS

4-9. MEASUREMENT FREQUENCY TEST.
SPECIFICATION:

Measurement Frequencies:

DESCRIPTION:

120Hz +3°%.

1kHz +3%.

This test verifies the accuracy of the measurement frequencies that are applied to

sample connected to the 4261A.

Frequency Counter

! )

5

0Do0o 0080 & & &

T

4261A

O 27aiy ven eres

o o .

& e an 19495
e e B e
[ [ =T = = R = S

N T
feYoieYore)
Figure 4-1.

4-2

Measurement Frequency Test Setup.
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Section [V

Paragraph 4-10

PERFORMANCE TESTS

EQUIPMENT:

Frequency Counter

PROCEDURE:

1.

2.

5.

....... HP 5300A 'wb306A

Connect frequency counter to the 4261 A UNKNOWN terminals as shown in Figure 4-1.

Set range of frequency counter as appropriate for measuring 4261A test trequencies

of 120Hz and 1kHz.

Read display output of frequency counter when 4261A FREQUENCY is set to 120Hz

or 1kHz.

Frequency readouts must be within the following limits (record measured frequency
1n table below as the data is used in paragraph 4-12):

FREQUENCY Test Limit Counter Readout
120Hz 116. 4 - 123. 6Hz
1kHz 970 - 1030H=z

Note

Test 1limits in table above do not take into account reading
error caused by measurement error in test equipment.

If this test can not be met, refer to troubleshooting 1n Section VIIL

4-10. CAPACITANCE AND DISSIPATION FACTOR ACCURACY TEST.

Note

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

guaranteed.

(I) Capacitance and Dissipation Factor Accuracy

FREQ

CIRCUIT Cp TEST

MODE SIG LEVEL 100. 0pF

1000p F

10. NonF 100 OnF

1000nF

10 00uF

120Hz

S0mV’
PARA

(] vaumw rance

iv

SER 1v I ; I NON-APPLICABLE
‘ RANGE FOR
AR o LISTED VALUE
IV H= 1y OF STANDARD
SER iv

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

tests.

Check all parallal (PARA) mode ranges.

1t is sufficient to

check any one range in series (SER) mode.

4-3
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PERFORMANCE TESTS

(II) Resistance Accuracy

Resistance accuracy has only to be proved for one resistor
of about full scale value on any one range to verify specifi-
cations for both 120Hz and 1kHz.

(II) Inductance Accuracy

Inductance accuracy has only to be proved for one inductor
of about full scale value on any one range to verify specifi-
cations for both 120Hz and 1kHz.

(IV) Dissipation Factor Accuracy

Dissipation factor accuracy for one D standard which has a
D value of approx. 1.8 need only be proved to guarantee D
accuracy.

Test items, except for those listed above, are also included
in the performance test items outlined in paragraphs 4-10
thru 4-13.

Tests, other than those listed above, can not be made unless
the test components to perform such tests are available.

DESCRIPTION:

This test checks capacitance and dissipation factor measurement accuracies for zero
and full scale displays at two test frequencies and at two signal levels. This test 1s
made by connecting a stable capacitor more accurate than the 4261A to the instrument
and reading the display to verify that the 4261A meets its measurement accuracy spec-
ifications. Check all ranges in Cp mode and one range in Cs mode at both 120Hz and
1kHz frequencies to guarantee C and D measurement accuracies since all variable
elements (range resistors and detecting phases) needed for C and D measurements

are thus checked. In this test, almost all ranges, from minimum through maximum
ranges, are being verified.

4261A 426148
[T R [ET R
= , - . __.q_q,_
o ety LN o eoq
(A) T oz ol ot e - D Ee b= e (B)
) [ro i e R~ =1 o] =) cx— c & O
T = =
e A 00
T 7 1 S T 7

| QuUT BOX

Note: Either setup can be used.

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

SPECIFICATIONS:
C-D MEASUREMENT
_ 120Hz 1000pF 10 O0uF | 100.0uF { 1000uF 10 00uF [100.0puF | 1000pF L0.00mF
Range - ikHz 100.0pF | 1000pF 10 00nwF | 100.00F | 100UnF 10.00puF | LO0. OpF | LODOLF
ng
D 0.001 to 1,900, 1 range, common to all C ranges
C 0.2% + 1 count + 0.2pF (Test symal Icvel. 1V)
Accuracy _D'I;_]_
1 0.5% oo - ;
o 3 Counts 0. 3% + 2 counts {Test sipnal tevel 50mV)
r 0.5%+ | 1%+
WA 0.3% + 2
— b 3%+ 2 counts 2eounts | dcounts ¢l
AUTO Same as ‘[::U- Mode Same as  —{-MA—  Mode
D 0.2% + (2 + 100 Cx) counts (Test symnal level 1V)
Accuracy _[w_
*1 0.3% + (2 + 1000 %) counts {Test symal level, 50mV)
1% + (5 +
—AWA— 0.3% + 12 + €1 500) ¢ ounts Tx 500)
coants
AUTO Same as m Mouode Same as  — HWA— Mode
*1. % (% of reading + counts +d ), 0= 15 cap4acitance reqadout 1n counts
*2. ( accuracies are applicable only when D value 15 less than 1.901. See Table 1-2
for € accuracies when It 15 more than 1,900
*3. 5% + 2 counts at LkH:z.
Accuracy applies over a temperature range of 23" C 25°C (at 0°C to 55°C, error doubles)
EQUIPMENT:

Test Fixture or Leads ............ HP
DUTBOX....covoveveeeinea-a..o. HP

Note

16061A
16361A

User built test fixture or DUT box may be used instead of

those HP provides.

If user supplied, the residual imped-

ance and stray capacitance of the fixture and box must be
taken into account.

4-5
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PERFORMANCE TESTS

PROCEDURE:

1. Connect test fixture or leads to 4261A UNKNOWN terminals. If DUT box is avail-
able, connect it to 4261A.

2. Set 4261A FUNCTION to C, RANGE HOLD to OFF and DC BIAS to OFF.

3. Confirm that the following table is satisfied when the measurements are made by
changing FREQUENCY, CIRCUIT MODE, Cp TEST SIG LEVEL and DUT as given
in table below. Record capacitance and dissipation factor readings in blank spaces
provided in table.

FREQ CI\IA'};SD‘{S‘T Slfgﬁ‘;‘t OpF 100pF | 1000pF | 10nF | 100nF | tononF | 10uF | t000pF | tOmF
Cv.* C.V. C V. C. V. V. C.V. C.V.
+3 counts | +4 counts | +8 counts | +5 counts {15 counts |+5 counts |+5counts
( M W |3 counts) {£3 counts) |¢:3 counts) |3 counts)
50mVv
PARA
C.V. C.V. C.V. C. V. V. C.V. C. V.
+2 counts [£2 counts j+4 counts | +3 counts |+3 counts |3 counts [+3 counts
( Mte4 counts) |3 counts) {43 counts) |3 counts) [i:3 counts) [{+3 counts)
130Hz 1v
C.V. C.V. 2.V C. V. C.V.
+3 counts |+5 counts [+5counts {7 counts |+12 counts
(3 counts) &4 counts) [ie4 counts) #4 counts) |(£7 counts)
SER iv
c.v C.V. C.V. C.V, cC.V. C.V.
+3 counts {+8 counts |15 counts |+5 counts [+5 counts {15 counts
( Ho } i3 counts) &3 counts) {63 counts) |3 counts)
50mvV
PARA
cC.V c.v C.V. C.V. C.V. C.V.
+3 counts |45 counts {+4 counts |+3 counts |+3 counts |+3 counts
( ) ji£3 counts) |3 counts) 3 counts) l3 counts) |3 counts)
1kH- 1v
c.v c.v c.v C.V. C.V.
+3 counts [+b counts |5 counts |45 counts [+52 counts
(+3 counts)|¢4 counts) [t 4 c ounts) {4 counts) |(+7 counts)
SER 1v

*C.V. = Calibrated Value of Standard Component

Test limits 1n parenthases are those for dissipation
[actor measurement values.

Note

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

If tests fail, proceed to Section V ADJUSTMENTS or Section VII SERVICE.
4-6
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Section [V
Paragraph 4-11

4-11. RESISTANCE ACCURACY TEST.

SPECIFICATION:
R MEASUREMENT

_ 120H= or - -
R AIIGE 1kHz LOOOmM R 10. 008 100_0%2 1000¢: 10, 00ks? 100. 0k§) 1000k 10. 00MDQ
R m 0. 1% + 2 counts
Arccuracy

1| W 0.2'% + 2 counts
AUTO Same as <YWWV Mode Same as —w— Mode
*1, + (% of reading + counts),

1’

Arcuracy applies over a temperature range of 23°C 25°C (at 0-C to 55", error doubles),

DESCRIPTION:

This test verifies that resistance measurement accuracies for 42614 tested meets
the specifications listed above. Standard resistors (listed in table 4-1) are used
to check the accuracies. The DUT box (HP16361 A} can also be utilized. Although R
measurement accuracies are actually guaranteed when € measurement accuracies
meet the specifications, almost all ranges in Rp mode are checked in this test.

qz261A 42614
T save e gt O e
o N ——— e - o —— -
(A) E oaq 999 o a9 A (B)
- om0 S e e o e mo U 1 e e
O O oD o om0 (=) & o o ﬂ:IJ ]
L == ==
Tost_ Fixt S~
E::_] e s 00
R S T R

DUT BOX

Note: Either setup can be used.

LoE

Figure 4-3.

Resistance Accuracy Test Setup.
EQUIPMENT:

DUT Box

......

............. HP 16061A
............. HP 16361A

Note

User bhuilt fixture/leads or DUT box can be used. If user

supplied, the residual resistance must be considered.
PROCEDURE:

1. Connect test fixture or leads to 4261A UNKNOWN terminals. If DUT box is avail-
able, connect it to 4261A.

2. Set 4261A FUNCTION to R, CIRCUIT MODE to PARA, and FREQUENCY to 1kHz,

4-7
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3. Check that the resistance measurement accuracies meet specifications according to
table below:

C. V. = Calibrated Value of Standard Component

DUT 1k 10kQ 100Kk 10MQ
. C.V, C.V. C.V. C.V.
Test Limits +5 counts +5 counts +5 counts +5 counts
R Readout
Note

Error caused by stability of standard component is not taken
into account for test limits 1n table above.

Note

If this test fails, go to Section V or Section VIII for the troubleshooting.

4-12. DISSIPATION FACTOR CONFIRMATION CHECK

SPECIFICATIONS:
C-D MEASUREMENT
- 120Hz 1000pF 10.00nF | 100.0nFE 1W0OnF 10.00pF | 100.0pF | 10004 F 10.00mF
Ranme - 1kHz 100 OpF { 1000pF 10.00nF | 100 OnF | 1000RFE 10.00uF | 100.0uF | 1000F
D 0.001 to 1 900, 1 range, common to all C 1anges
D 0.2% + {2 + 100 ) counts (Test signal level 1v)
Accutacy m
1 _ 0.3% ¢ 42 + 1000 Cx) counts ITest signal level 50\
1% 5+
—1HWA— 0.3% + (2 + Cx,/500) counts Ci500)
counts
AUTO Same as —I l— Mode Same a5 —{}-MA—  Mode

*1 = t% ol reading + counts +ol). Cx is capacitance readout 1n counts.

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

1-D MEASUREMENT

L 120Hz L000 1H 10.00mH 100 OmH [ 1000mH 10. O0H 100.0H 1000H
Range 1kHz 100. OpH 1000 H 10.00mH 100. OmH 1000mH 10. 00H 100. 0OH
D 0.001 to 1.900, 1 range, common to all L ranges
4 3O o o Cx
D 0.3% + (3 + Lt '500) lu+(|+500l
Acruracy counts
counts
*1
AW 0.2% + (3 + 200 L) counts
AUTO same as —m— Mode Same 15  <PPMA~ Mode

#1. = (ot reading + counts). Lx 1s inductance readout in counts

4-8
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PERFORMANCE TESTS

DESCRIPTION:

This test verifies that a tested 4261 A satisfies dissipation factor measurement accuracies.
Only one Dissipation Factor (D = 1. 8) is checked for both 120Hz and 1kHz in this check
because only one detecting phase needs to be checked. All other tactors influencing D
accuracy were checked in paragraphs 4-10 and 4-11,

42614 42618
T e e 0 =
=] e =) e
(A> E foon Lo gy B Cuwy Yoy (B)
L. - - e .o T
[} O o> e ao O ) =T = = " — Ry
. E=u =
== e
LEE] e s DO000C
——————e———
T 7 ¥ ——

| I OUT BOXx

-

Note: Either setup can be used.

Figure 4-4. Dissipation Factor Check Setups.

EQUIPMENT:
Test Fixture or Leads . . ...... ..... HP 16061A
DUT Box ...... et e eema HP 16361A
Note
HP 16361A DUT Box is equipped with D standards (D=1.8)
calibrated at 1kHz frequeney. 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:
buTt Freq Values of components Calculated D | Tolerance*
c C :1000nF(HP P/N 0160-3645)
I::I-—L L20Hz |p . 4870 (HP P/N 0698-4464)] 1-495 +0.030
C : 100nF (HP P/N 0160-1571)
R 1z e 8870 (HPB/N 0698-4161) | 179 +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:

Note

If HP 16361A is available and connected to 4261 A, perform
procedure A. If not, do procedure B.

Procedure A:
1. Conneet HP DUT Box 16361A to 4261 A.
2. Set 4261A FUNCTION to C.

3. Check D accuracies according to following table:



Section IV Model 4261A
PERFORMANCE TESTS
CIRCUIT Cp TEST _
FREQ MODE SIG LEVEL D Test Lamits D Reading
50mV Calibrated Value - X + 8 counts
PARA
1kHz 1v Calibrated Value X + 6 counts
SER 1v Calibrated Value - X + 8 counts
Note
Error caused by stability of standard component is not taken
into account for test limits in table above.
Procedure B:
1. Set 4261A FUNCTION to C and CIRCUIT MODE to PARA.
2. Connect D standard recommended in EQUIPMENT on page 4-9,
3. Check D accuracies according to following table.
Cp TEST . .
FREQ SIG LEVEL D Test Limits D Reading
50mv Calibrated Value - X + 9 counts
120Hz
1v Calibrated Value - X + 6 counts
S50mv Calibrated Value - X + 9 counts
1kHz
v Calibrated Value - X + 6 counts
Note: x in above table is produced by test frequency error and may be determined from
the following equations:
120Hz: x= 1
’ 120
. _ _fx
1kHz: X = 1000
where {x is measured frequency from paragraph 4-9.
Note
Error caused by stability of standard component is not taken
into account for test limits in table above. If the test fails,
refer to Section VHI Service.
4-10 a
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4-13. INDUCTANCE ACCURACY TEST.

SPECIFICATIONS:
L-D MEASUREMENT
RANGE 120Hz 1000 pH 10, 00mH | 100, OmH LOOOmH 10, 00H 100 OH 1000H
1kHz 100 OpH 1000 1h 10. 00mH LOO. OmH LO0OmH 10. 00H 100.0H
L —m 0 3% + 2 counts 1% + 2 counts
Accuracy
*1 TN 0.2% 2 counts + 0 2uH —_—
AUTO Same as ¢ Mode Same as {m" Mode

*1 1 (% of reading + counts),
Accuracy applies over temperature range of 23°C +£5°(C {at 0°C to 55°C, error doubles).

DESCRIPTION:
This test verifies that the inductance measurement accuracy satisfies the specifications
listed above. L accuracy is proved to meet the specification when the results obtained
in the accuracy checks of paragraphs 4-9 through 4-12 satisfies the specifications.
This test is performed to contirm the L accuracy specification.

4z61A 426148
T T
= = - o —— -
(A) 5 'oes R 5 eev rg gy (B)
o T EsE T =y
T == =
‘EEI S s 00 @]
- 7 T 7 S T 7

1 ovron

Note: Either setup can be used.

Figure 4-5. Inductance Accuracy Test Setups.

EQUIPMENT:
HP 16061A

Test Fixtureor Leads ..... _........
HP 16361A

DUT BOX ¢ttt ittt tiiieinianennann
Note

User built test fixture/leads or DUT box must take re-
sitdual impedance into consideration.

PROCEDURE:
Connect Test Fixture or Leads to 4261A UNKNOWN terminals.
able, connect it to the unit instead.

1. If DUT box is avail-

2. Set 4261A FUNCTION to L and Cp TEST SIG LEVEL to 1V.
4-11
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PERFORMANCE TESTS

3. Connect 100mH inductor.
4. Confirm that L accuracy is within the test limits shown in table below:
Note
Test limits below are given for 100mH inductance measure-

ment. If another inductance value is measured, refer to
SPECIFICATIONS above.

CIRCUIT —
FREQ MODE Test Limits L Readout
PARA Cahbrated Value + 3 counts
120Hz
SER Calibrated Value + 3 counts
PARA Calibrated Value + 5 counts
1kHz
SER Calibrated Value + 4 counts

Note: Error caused by stability of standard component is not taken into
account for test limits 1n table above. If this test fails, refer to Section
VIII Service.

4-14. INTERNAL DC BIAS SOURCE TEST.

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

DESCRIPTION:

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

4261A
(] 47214 he0 ere
) R o o bC Voltmeter
o (999 999
. T B =
[ [ = == = (@] W

*QO:C)CS:O udoo oooo («f»(ﬁ%b@

L——rl "\—r/ T ———

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

EQUIPMENT:
DC Voltmeter ................ HP 53300A w 5306A
PROCEDURE:
1. Connect DC Voltmeter to 4261A UNKNOWN terminals as shown in Figure 4-6.
2. Set 4261A controls as follows:

FUNCTION ...ivitineerenneassonsaenrsscsnass C

CIRCUIT MODE ......00v0u.. seeranree .. PARA

Other Controls .................... any position
Note

Do not connect anything to UNKNOWN terminals.
4-12
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Table 4-2

3. Test limits are shown below.
follows:

Read dc voltmeter output with DC BIAS switch set as

DC BIAS
Switch Setting

Test Limit

Voltmeter Readout

1. 425V thru 1. 575V

2. 09V thru 2. 31V

5.7V thru 6.3V

Note

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

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

Table 4-2.

Performance Test Summary.

Test Instrument

Performance Specifications

Test Method

Parameters
Measurement Test Frequencies: 120Hz and 1kHz. Test frequency at High terminals 1s
Frequency Accuracy, 3% measured with electronic counter.

Capacitance Accuracy

Capacitance Measurement Accuracies:
Cp, 1V: 0.2% +1 count +0,2pF

*Cp, 50mV: 0.5% +3 counts or

0.3% +2 counts

*Cs: 0.3% +2 counts, 0.5% +2 counts,

1% +2 counts or 5% +2 counts

Stable standard capacitor is con-
nected to 4261A and 4261A is
proved to be satisfactory with an
accuracy test,

Resistance Accuracy

Resistance Measurement Accuracies;
Rp: 0.3% +2 counts
Rs: 0.2% +2 counts

Stable standard resistor is con-
nected to 4261 A and 4261A is
proved to meet required accuracies,

Dissipation Factor
Accuracy

D Measurement Accuracy:
Cp, 1V: 0.2% + (2 + 200 Cs) counts

*Cp, 50mV: 0.3% + (2 + 1000 Cs)

counts

*Cs: 0.3% +(2 + Cx,’500) counts or

1% + (5 + Cx '500) counts

*Lp: 0.3% + (3 + Lx/500) counts or

1% + 2 counts
Ls: 0.2% + (3 + 200 'Lx) counts

Stable D standard is connected to
4261A and 4261A is proved to meet
required D accuracy specifications.

Inductance Accuracy

Inductance Measurement Accuracies:

*Lp: 0.3% +2 counts or 1% +2 counts

Ls: 0.2% +2 counts +0.2pH

Stable standard inductor 1s con-
nected to 4261A and the 4261A is
checked to verify accuracy
specification,

Internal DC Bias
Source Accuracy

DC Bias Voltage Accuracy: 1,5V
2.2v, 6V +5%

Internal dc bias voltage at High
terminals is measured with an

* Some accuracy specifications depend on range, Refer to Table 1-1,
Specification pages 1 and 2 to determine how accuracies and ranges
correspond with each other,




Performance Test Record

Hewlett-Packard Tested by
Model 4261A
LCR METER Data
Serial No.
P;rﬁggzgh Test Results
Minimum Actual Maximum
4-9 MEASUREMENT FREQUENCY TEST
120Hz 116.4 123.86
1kHz 970 1030
4-10 CAPACITANCE ACCURACY TEST
120Hz PARA 50mV OpF C.V*-3counts C.V. +3counts
100pF C.V. -4counts C.V. +4counts
1000pF C.V. -8 counts C.V. +8 counts
10nF C.V. -5counts C.V. +5counts
100nF C.V. -5counts C.V. +5counts
1000nF C.V. -5 counts C.V. +5 counts
10pF C.V. -5counts C.V. +5counts
120Hz PARA 1V OpF C.V. -2counts C.V. +2counts
100pF C.V. -2counts C.V. +2counts
1000pF C.V. -4counts C.V. +4counts
10nF C.V. - 3counts C.V. +3counts
100nF C.V. - 3counts C.V. +3counts
1000nF C.V. -3counts C.V. +3counts
10pF C.V. - 3counts C.V. +3counts
120Hz SER 1V 100nF C.V. -3counts C.V. + 3counts
1000nF C.V. -5counts C.V, +5counts
10uF C.V. -5counts C.V. +5counts
1000 F C.V. -Tcounts C.V. +7counts
10mF C.V. -12counts C.V. +12 counts
1kHz PARA 50mV OpF C.V. -3 counts C.V. +3counts
100pF C.V. -8counts C.V. +8counts
1000pF C.V. -5counts C.V. +5counts
10nF C.V. -5counts C.V. +5counts
100nF C.V. -5counts C.V. +5counts
1000nF C.V. -5counts C.V. +5counts

* C.V. = Calibrated Value,




Paragraph Test Results
Numbex Minimum Actual Maximum
4-10 CAPACITANCE ACCURACY TEST
(Continued)
1kHz PARA 1V OpF C.V*-3counts C.V. +3counts
100pF C.V. -5counts C.V. +5counts
1000pF C.V. -4counts C.V. +4counts
10nF C.V. -3counts C.V. +3counts
100nF C.V. -3counts C.V. +3counts
1000nF C.V. -3 counts C.V. +3counts
1kHz SER 1V 10nF C.V. -3counts C.V. +3counts
100nF C.V. -5counts C.V. +bcounts
1000nF C.V. -5counts C.V. +bcounts
10uF C.V. -5counts C.V. +5counts
1000 uF C.V. -52counts C.V. +52counts
4-11 RESISTANCE ACCURACY TEST
1kQ C.V. -5counts C.V. +5counts
LOKQ C.V. -bcounts C.V. +5c¢counts
100k C.V. -5Hcounts C.V. +5counts
10MO C.V. -5counts C.V. +5counts
4-13 INDUCTANCE ACCURACY TEST
(100mH)
120Hz PARA C.V. -5counts C.V. +5counts
SER C.V. - 4counts C.V. +4counts
1kHz PARA C.V. -bcounts C.V. + 5counts
SER C.V. -4counts C.V. +4counts
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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Section V
Paragraphs 5-1 to 5-12

SECTION V
ADJUSTMENT

5-1. INTRODUCTION.

5-2. This section provides the information needed
to adjust the 4261A to its specifications (listed in
Table 1-1). Included in this section are test setups
and procedures. Adjustment locations referred to in
the individual tests are identified pictorically in
Section VIII.

5-3. A fifteen minute instrument warm up is re-
quired before beginning the adjustments 1in this
section. Required instruments for the adjustments
are listed in Table 1-5. Besides the test instrumen-
tation, only a screwdriver is needed to periorm the
adjustments.

5-4. SAFETY REQUIREMENTS.

5-5. Although the instrument has been designed in
accordance with international safety standards, this
manual contains information, cautions and warnings
which must be followed to ensure safe operation and
to keep the 1nstrument in safe condition (see
Sections II and IN). Adjustments described in this
section should be performed only by qualified

service personnel.
WARNING

ANY INTERRUPTION OF THE PRO-
TECTIVE (GROUNDING) CONDUCTOR
(INSIDE OR OUTSIDE THE INSTRU-
MENT) OR DISCONNECTION OF THE
PROTECTIVE EARTH TERMINAL IS
LIKELY TO MAKE THE INSTRU-
MENT DANGEROUS. INTENTIONAL
INTERRUPTION IS PROHIBITED.

Table 5-1.

5-6. The opening of covers or 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.

5-7. The instrument must be disconnected from all
voltage sources before any adjustment. All work
must be done by a technically skilled person who is
aware of the hazard involved.

5-8. Capacitors inside instrument may still be
charged even if instrument has been disconnected
from its source of supply.

WARNING

ADJUSTMENTS DESCRIBED HEREIN
ARE PERFORMED WITH POWER
SUPPLIED TO THE INSTRUMENT
AFTER PROTECTIVE COVERS HAVE
BEEN REMOVED. ENERGY EXIST-
ING AT MANY POINTS MAY, IF
CONTACTED, RESULT IN PERSON-
AL INJURY.

5-9. EQUIPMENT REQUIRED.

9-10. Equipment needed to make the adjustments
described 1n this section are listed in Table 1-5.
(Page 1-9) of the Section 1.

5-11. FACTORY SELECTED COMPONENTS,

5-12. Factory selected components can be recog-
nized by an asterisk near the reference designator
on the schematic diagrams in Section VIII (a nominal
value is shown). Section VI, Replaceable Parts,

Factory Selected Components.

Component

Nomuinal Value Range

Effect on Performance

AiCc1l

HP P,/N 0160-2201 C:FXD 5IpF
HP P N 0140-0205 C:FXD 62pF
HP P/N 0140-0193 C:FXD 82pF
HP P/N 0160-2202 C:FXD 75pF
HP P,N 0160-2204 C:FXD 100pF

Maximizes D measurement accuracy
on 100pF range (1kHz). If D display is
low, use less capacitance; if high use
more capacitance.

5-1



Section V
Paragraphs 5-13 to 5-17

Table 5-2. Adjustable Components

Model 4261A

IR)if;ei;ﬁzg:r Name of Control Purpose
A4R87 To eliminate dc offset in range
(para. 5-19) OFFSET resistor amplifier.
A5R31
(para. 5-20) OFFSET-1 To eliminate dc offset in differential
A5R40 OFFSET-2 amplifier.
(para. 5-20)
AS5R54 To eliminate dc offset in measure-
(para. 5-20) OFFSET-3 ment signal amplifier.
ASR85 OFFSET-4 To set ~auto phase adjﬁustment circuit
(para. 5-22) for optimum functioning.
AGRS67
(para. 5-21) PHASE OFFSET To eliminate dc offset in phase
(paﬁgR658_21) ZERO OFFSET converter and zero detector.
A9R6 +12V ADJ To set output of +12V dc power supply
(para. 5-18) : :

lists the part number of the nominal value compo-
nent. 1If the nominal vlaue of the selected compo-
nent 1s changed, the Manual Change supplement,
supplied with this manual, will list the change to
update the manual. Table 5-1 lists all factory se-
lected components with their nominal value ranges
and their 1nfluence on instrument performance.

5-13. Adjustable components, with reference des-
ignators, are listed in Table 5-2. The table gives
the name of the control to be adyusted and the pur-
pose of its adjustment,

5-14. ADJUSTMENT RELATIONSHIPS.

5-15. For best 4261A performance, adjustments
presented in this section must be performed in the
order indicated by the procedures. If adjustment
is neglected, the 4261A specifications may not be
met. Table 5-3 shows alignment procedures re-
quired when repairing the instrument (replacement
of component or board). The adjustments in Table
5-3 assume that no other adjustments were at-
tempted prior to board or component replacement.

5-16. ADJUSTMENT LOCATIONS.

5-17. For reference, adjustment location illustra-
tions are given in Figure 8-15.

Table 5-3. Alignment Procedure

Assembly Repaired-
Replaced

Required Adjustments

A1(04261-77001)
A2(04261-77002)
A3(04261-77103)

None

A4(04261-77004)

Para. 5-19 thru 5-22

A5(04261-77005)

Para. 5-19 thru 5-22

A6(04261-77006)

Para. 5-21 and 5-22

AT(04261-77007)

None
AB(04261-77108)
A9(04261-77009) Para, 5-18
Al10(04261-77010)
A21(04261-77021) None

A22(04261-77022)
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ADJUSTMENTS

5-18. POWER SUPPLY VOLTAGE ADJUSTMENT.
Service Sheet No. 9.

DESCRIPTION:

This adjustment sets the dc power supply voltages for the 4261 A internal circuits.
Although there are three de output voltages (+12V, -12V and +5V), only an adjustment
of the +12V 1s required. The -12V and +5V are automatically set to appropriate
values by +12V adjustment.

ADJUST A9RG To A9TP4
FOR +12$005V

To Chasets
] 7oy foqeen

-~ L. RIS AT 5a bt T0a

RN

5 /999

i OC VOLTMETER

e emowerscuee ieor i, e eass _
[ [ 2 \

D = o o ()

_ [ o R s I
T 0000 0000 & & &
gojorele1e,
-
./ _ J /
BANANA PLUG TO ALLIGATOR
CLIP CABLE

Figure 5-1. Power Supply Voltage Adjustment.

EQUIPMENT"

DC VOLTMETER ........ HP 5300A 'w HP 5306A

PROCEDURE:

a. Connect voltmeter plus input to 4261A test point A3TP4 and minus input to 4261A
chassis with dual banana plug to alligator clip cable. See Figure 5-1.

b. Set DC voltmeter range as appropriate for measuring +12 volts.
¢. Adjust A9R6 "+12V" for +12 volts +0. 05 volts (see Figure §-15 for location).

d. After adjustment of +12V, check that dc voltages at A9TP5 and A9TP6 are -12V
0. 15V and +5V +0.15V, respectively.

e. Remove cables and DC voltmeter from 4261A.

Note

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 VI Service Sheet
No. 9 for troubleshooting.
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ADJUSTMENTS

5-19. A4 BOARD OFFSET ADJUSTMENT. ‘
Service Sheet No. 4.

DESCRIPTION:

This adjustment eliminates any residual de offset voltage from range resistor ampli-
fier to maximize accurate measurement.

Va vl —1
T Tt T T = Al
To A4TP3 To Chassis L
: I OSCILLOSCOPE
i) ik
) 217 on weren
vt ne o b o v
o ! o
5 999 i999 1! S
2 i ]
™ e e e mon pus i oY o
[ [ e s s L ==l o) ! . k2]
[T T g — It
L R i : ?:, @ Do | o o
...... T | ®)
golorefore |9 Q=
o) [+ | ln
L aXeXeXe] [e]

w7 7

Figure 5-2. A4 Board Offset Adjustment.
EQUIPMENT:
Oscilloscope ......... HP 180C . 'w 1801A 'w 1821 A
PROCEDURE:

a. Connect BNC to alligator clip cable between oscilloscope and 4261A A4TP3 and
4261A chassis (see Figure 5-2),

b. Set 4261A controls as follows:

FREQUENCY . ....iiiiiniiniineannnnnnnn, 1kHz
DCBIAS ... .. . i, OFF
TESTSIGLEVEL .......oouviuninnnnnn. .. v
TRIGGER .........c.iuiiii ... INT
FUNCTION ..\, C
CIRCUITMODE ..........vvivinnnnnnn. PARA
RANGE HOLD ......, ettt ciaet e, OFF

c. Connect nothing (open, oo ) to UNKNOWN terminals.
Note

High terminals and Low terminals, respectively, must be
connected together,

d. Set oscillescope voltage sensitivity to 0. 005 volts. div. and sweep speed to
0.5 milliseconds,'div.

e. Set input mode of oscilloscope to ground, Adjust position control of oscilloscope
so that baseline is centered on the CRT.

f. Set oscilloscope trigger mode to automatic. Set oscilloscope input mode to dc input.

5-4
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ADJUSTMENTS

g. Adjust A4dR87 OFFSET until de level of displayed waveform 1s within OmV +2mV,
Refer to Figure 5-3 which shows well-adjusted waveform.

3 G NS '
S Sl e 1T SRS [
e = Y 4% | -

0.005V /duv.

M0 Sms div - 1 |
Figure 5-3. Waveform at A4TP3.
5-20. A5 BOARD OFFSET ADJUSTMENT.

Service Sheet No. 5.

DESCRIPTION:

This adjustment eliminates any residual dc offset voltage from the A5 board process
amplifier assembly.

(I) To ASTPlor
(1) To ASTP2o0r

(m) To A5TP3
BNC To ALLIGATOR CI:IIP CABLE

~——— —one To ALLLATRR &
————————— === |
To Chassis |
: i OSCILLOSCOPE
|
(D e hoa e ren H
= L kgt e g [} | C p
S 19499 1999 : | o o
. omoueect | ocans e e miccen -usn 1] [] o]
[} o o o o QO | | o g
TR e 1 -
s Tt 1 1
F— o olo )
e | [zesre
NeJoioYoie! i (© 0.2
{11 ltmt, [
[} SalraY
T Y T 7 4 [e o Xe] (o]

Figure 5-4. A5 Board Offset Adjustment.
EQUIPMENT,
Oscilloscope ......... HP 180C,'w 1801A/w 1821A
Note

The adjustments 1n these steps can be performed separately.
However, a power supply voltage adjustment (paragraph 5-18)
must precede these adjustments. The A5 Board adjustments
must be done prior to A6 Board offset adjustments (paragraph
5-21) and A5 Board final offset adjustments (paragraph 5-22).
Adjustments 1 these steps may interact with other adjust-
ments. If adjustments are not successful, see Section VIII
service sheet for troubleshooting.

PROCEDURE:
(I) OFFSET-1 Adjustment

a. Connect BNC to alligator clip cable between oscilloscope and 4261A A5TP1
and 4261A chassis (see Figure 5-4).

5-5
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ADJUSTMENTS

b. Set 4261A controls as follows:

FREQUENCY .......... Certecasnna ceneeann 1kHz
DCBIAS ... .cciiiiiiarinecennen Ceeseeeneas OFF
TEST SIGLEVEL ......viiiiieiieenennans 1v
TRIGGER ................ teeeans Ceeeenans INT
FUNCTION ......cvveuuven ettt reerarenaaees L
CIRCUIT MODE ..........cciiirvinnannans SER
RANGE HOLD ........... Ceestareeaaearans OFF

c. Short the four UNKNOWN terminals together,

d. Set oscilloscope voltage sensitivity to 0,005 volts,'div. and sweep speed to 0.5
milliseconds/div.

e. Set input mode of oscilloscope to ground. Adjust position control of oscilloscope so
that baseline is centered on the CRT.

f. Set oscilloscope trigger mode to automatic. Set oscilloscope input mode to dec input.

g. Adjust ASR31 OFFSET-1 until dc level of displayed waveform 1s within 0mV +2mV.
Refer to Figure 5-5 which shows well-adjusted waveform.

0.005V/div.

Figure 5-5. Waveform at A5TPI,

(I1) OFFSET-2 Adjustment

a, Connect BNC to alligator clip cable between oscilloscope and 4261A AS5TP2 and
4261A chassis (see Figure 5-4).

b. Change 4261A controls as follows;

FUNCTION ...vuiiitiiiirnnnneasnonanans veees C
CIRCUIT MODE .....iiiitiiiitiiaronannas PARA

c. Connect nothing between UNKNOWN high terminals and low terminals.
Note

High terminals and Low terminals, respectively, must be
connected together.

d. Adjust ASR40 OFFSET-2 until de level of displayed waveform is within OmV +2mV.
Refer to Figure 5-6 which shows well-adjusted waveform.
e

.

0 005V/div

il

0.5ms div. Jeiap

Figure 5—6.- Waveform at ASTP2.
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ADJUSTMENTS

(III) OFFSET-3 Adjustment.

a. Connect BNC to alligator clip cable between oscilloscope and 426LA A5TP3 and
4261A chassis (see Figure 5-4).

b. Change 4261A Cp TEST SIG LEVEL to 50mV.
Change oscilloscope sensitivity to 0,05V, 'div.

Adjust A5R54 OFFSET-3 until dc level of displayed waveform is within OmV £l0mV.
Refer to Figure 5-7 which shows well-adjusted waveform.

Note

Signal observed may be somewhat
noisy. Adjust offset control so
o that signal is equally balanced

:b-| around 0 volts dc.

STP3.

5-21. A6 BOARD OFFSET ADJUSTMENT.
Service Sheet No. 6.

Note

This adjustment 15 affected by other adjustments. Refer to
Section VIII paragraph 8-28 for troubleshooting if the adjust -
ment fails to bring display to specified values,

DESCRIPTION:
These adjustments eliminate any residual dc offset voltage in the phase and zero

detectors to minimize measurement errors. Except for the device to be connected
to 4261A UNKNOWN terminals, no equipment is required for this adjustment.

PROCEDURE:

a. Set 4261A controls as follows:

FREQUENCY .......... Ceceeretanrenanaaas 1kHz
DC BIAS ........... et teceecerecanreronna OFF
TEST SIG LEVEL ......... et ereranee e .1V
TRIGGER ......... ceeenes ceeereccsesrasss INT
FUNCTION .......ccivvvinnen eeeeans ceeans L
CIRCUIT MODE .......c.iiiitiiiiinininnnns SER
RANGE HOLD .....oiiiiiirniinannananannn OFF

b. Short UNKNOWN terminals together (09).
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ADJUSTMENTS

Model 42614

C.

Set the slide switch on A8 Sequential Control Board Assembly (P N 04261-77108}
to TEST 2 as shown 1n Figure 5-8.

Note

f 12 5 - Set the two slide

/ switches to TEST(T2)
as shown at right for
A8 board P/'N:
04261-77008.

Figure 5-8. A8 Self Test Switch.

Set RANGE HOLD to ON (at any tume).

Set OFFSET -4 potentiometer (A5R85) on A5 board (04261-77005) to its mid
position.

Adjust ZERO OFFSET A6R68 for 1000 +2 counts on 04261A LCR display.

Adjust PHASE OFFSET A6R67 for O to 2 counts on 4261 A DISSIPATION FACTOR
display.

Reset A8 Self Test Switch(es) to NORMAL position(s).

Change 4261A controls as follows:

FUNCTION .. ... titiiiiieiiieneanienncsans C
CIRCUIT MODE ..... . ittt iiiinnnnans PARA
RANGEHOLD .......ciiiinernennnnrnannes OFF

Connect a 10nF standard capacitor to 4261A UNKNOWN terminals.

Note

Standard capacitor (LOnF) used in step j and resistor (100k$?)
used in step m are listed in Table 4-1, HP 16361 A provides
these standard components,

Carefully adjust PHASE OFFSET A6R67 so that D display shows calibrated D
value +2 counts for the unknown component.

Change 4261A FUNCTION to R.

. Replace unknown device with a 100k{2 resistor.

Carefully adjust ZERO OFFSET A6R68 so that R display shows calibrated value
+2 counts of unknown resistor.

5-22. A5 BOARD FINAL OFFSET ADJUSTMENT.
Service Sheet No. 5.

Note

Since this adjustment is affected by all above adjustments,
it should always be done last. If any other adjustments are
performed, this adjustment must be also be done (last). If
adjustment fails to bring instrument into specified range,
see Section VIII for troubleshooting.

3
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ADJUSTMENTS

DESCRIPTION:

This adjustment 1s the last of all 4261A adjustments used to bring the 4261A performance
Into specifications (per Table 1-1), This adjustment removes any residual offset voltage
in the A5 board duty cycle adjustment circuit.

EQUIPMENT:

Oscilloscope ......... HP 180C, w 1801A ‘w 1821A

- _—_ - - ———= -
_______________ ]
To A6TP3 To Chassis : :
H OSCILLOSCOPE
[ *34r eameres i :
S igaq 1999 ! 2 P
= ]! o o
e I TR T e— 1! [] o
= = o cwm oao () 1! o
- T tome sawe v {1 o 2
_ e e 111 > 5o 1 5
5 o 1 8%l o
SeJeleYole, I E
ML tttt
{ Fa
7 7 L= 000 o]

Figure 5-9. A5 Board Final Offset Adjustment.

PROCEDURE:

a. Connect BNC to alligator clip cable between oscilloscope and 4261A AGTP3 and
4261A chassis (see Figure 5-9).

b. Set 4261A controls as follows:

FREQUENCY ...ttt ittt iieiinnen 1kHz
DC BIAS . ittt ittt OFF
TESTSIGLEVEL ..........cc0vivinnnnn. 50mvVv
TRIGGER . .iviuiiineniiiiiianiininanenan.. INT
FUNCTION ...ttt it it e C
CIRCUIT MODE ..............civvunnnnn. PARA
RANGEHOLD .............ciiiiinnnnnnnn. OFF

c. Set oscilloscope voltage sensitivity to 0.5 volts 'div. and sweep speed to 50
milliseconds ‘div. .

d. Set input mode of oscilloscope to ground. Adjust position control of oscilloscope
so that baseline is centered on CRT.

e. Set oscilloscope input mode to dc input. Set oscilloscope trigger mode to automatic,

f. Adjust OFFSET-4 A5R85 for a 0V +1V dc level oscilloscope waveform display.
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Paragraph 5-23

ADJUSTMENTS

5-10

5-23. CONFIRMATION CHECK.

The check 1n this paragraph confirms that adjustments in paragraphs 5-21 and 5-22
have been done satisfactorily.

a. Use same setup as in paragraph 5-22,

b. Set range of 4261A to 10.00nF range and RANGE HOLD to ON.

¢. Connect a 1000pF standard capacitor to 4261 A UNKNOWN terminals.
Note

Standard capacitor (1000pF)} used here is listed in Table
4-1. HP 16361A provides this component,

d. Check that D display shows the calibrated D value for the capacitor within a
tolerance of + 2 counts.

If step d is unsatisfactory,repeat adjustments in paragraphs 5-21 and 5-23. If still
unsatisfactory, refer to Section VII troubleshooting.

4




Model 4261 A

Section VI
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 1s 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.

c. Miscellaneous parts.

d. Illustrated parts breakdowns, if appropriate.
The 1nformation 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 = 1ntegrated circuit
B = motor ¥ = tuse Q = transistor A\ = vacuum, tube, neon
BT = battery FL = filter R = resistor bulb, photocell, etc.
C = capacitor ¥ = jack RT = thermustor VR = voltage reguiator
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 pount
ABBREVIATIONS
A = amperes H = henries MPN = negative-puasitive- RWV = reverse working
A F.C =automatic frequency control HEX = hexagonal negative voltage
AMPL = amphifier HG = mercury NRFR = not recommended for
_ . HR = hour(s) field replacement
B.F O =beat {requency oscillator Hz = hertz NSR = not separately 5-B = slow-blow
BE CU = berylhium copper replaceable SCR = screw
BH = binder head IF = intermedate freq N SE B sélemum
BP = bandpass IMPG = 1mpregnated SECT - sectionts)
BRS = brass INCD = mecandescent OBD = order by descriptiun SEMICON _ semiconductor
BWO = backward wave oscillator INCL = includeis) OH = gval head st - sxvlu:nn
X INS = wsulationfed) ox = oxide -
ccw = counter-clockwise INT — internal SIL = silver
CER = ceramic ; SL = shde
CMO = cabinet moant only k = kilo = 1000 p = peak SPG = spring
COEF = coefficient _ - SPL = special
COM = common LH = left hand PC = printed “_'15‘“' SST = stainless steel
COMP = composition LIN = linear taper p = pico = 10 SR = split ring
LE WASH = lock washer PH BRZ = phosphor bronze R
COMPL = complete STL = steel
CONN = connector LOG = logarithmic taper PHL = Phillips
CP = cadmium plate LPF = low pass filter g:‘vp - pg:kmlvnv:‘re‘;e :’::}:ge TA = tantalum
CRT = cathode-ray tube -3 = positave-negat D = time delay
. i m = milh = 10 positive _
Ccw = clockwise TGL = toggle
M = meg = 10 PO = part of 1HD - thread
DEPC = deposited carbon MET FLM = metal film POLY = polystyrene _
. TI = titanium
DR = drive MET OX = metallic oxide PORC = porcelain _ -
MER - fact POS N sition(s) TOL = tolerance
ELECT = electrolytic MINAT = manu tac urer P : PD?‘ 1;3“ 5 " TRIM = trimmer
ENCAP = encapsulated = minature = pofentiometer TWT = traveling wave tube
MOM = momentary PP = peak-to-peak
EXT = external
MTG = mounting PT = point o - micro = 1078
F = farads MY = "mylar"’ PWV = peak working voltage
f = femto = 10°1% _ - 107 VAR = variable
FH = flat head n = mano = VDCW = dc working volts
FILH = filbster head NC = normally closed ]
EXD _ (n«ed NE = neon RECT = rectifier w = with
’ h R NI PL = nickel plate RF = radio trequency w = watts
G =g =10 H O = normally open RH = round head or wIV = working inverse
GE = germanium NPOQ = negative positive zero right hand voltage
GL = glass {zero temperature RMO = rack mount only ww = wirewound
GRD = groundied) coefficient) RMS = root -mean square w O = without
0001 -9700
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c. 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 qu“antity for each part 1s 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,

6-10. SPARE PARTS KIT.

6-11. Stocking spare parts for an instrument is
often done to insure quick return to service after
a malfunction occurs. Hewlett-Packard has a Spare
Parts Kit available for this purpose. The kit con-
sists of selected replaceable assemblies and com-
ponents for this instrument. The contents of the kit

Model 42614

and the Recommended Spares List are based goq
failure reports and repair data, and parts support
for one year. A complimentary Recommendeq
Spares List for this instrument may be obtained on
request and the Spare Parts Kit may be ordereq
through your nearest Hewlett- Packard office,

6-12. DIRECT MAIL ORDER SYSTEM.

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

a. Direct ordering and shipment from the Hp
Parts Center in Mountain View, Califoraia.

b. No maximum or munimum on any mail order
(there is a munimum 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 1s available through your local HP Office.
Addresses and phone numbersare located at the back
of this manual.

Table 6-2. Manufacturers Cnde List,

MFR amp

Nt), MANUFACTURER NAME ADDRESS CODE
00779 AMP INC HARRISBURG PA 17105
01121 ALLEN-BRADLEY CO MILWAUKEE W{ 53212
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75231
02735 RCA CORP SOLID STATE DIV SOMMERVILLE HJ 08876
02768 ILLINOIS TOOL WORES INC FASTEX DIV DES PLAIVES IL 60016
03888 KDI PYROFILM CORP WHIPPANY NJ 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
04866 NYLOK-DETROIT CORP TROY MI 4B084
07088 KELVIN ELECTRIC CO VAN NUYS CA 91401
07263 FAIRCHILD SEMICONDUCTOR DIV MOULITARI VIEW CA 94040
10389 CHICAGO SWITCH INC CHICAGO IL 60647
12697 CLAROSTAT MFG CO INC DOVER NH 03820
16289 CORNING GL WK ELEC CMPHT DIV RALEIGH NC 27604
19701 MEPCO ELECTRA CORP MINERAL WELLS TX 76067
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
27014 NATIONAL SEMICONDUCTOR CORP BANTA CLARA CA 95051
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTOCA 94304
30983 MEPCO ELECTRA CORP SAN DIEGO CA 92121
50522 MONSANTO CO ELEK SPECIAL PROD CUPERTINO CA 95014
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
71785 TRW ELEK COMPONENTS CINCH DIV ELK GROVE VILLAGE IL 60007
72136 ELECTRO MOTIVE MFG CO INC WILLIMANTIC CT 06226
72962 ELASTIC STOP NUT DIV OF AMERACE UNION NJ 07083
73734 FEDERAL SCREW PRODUCTS CO CHICAGO IL 60618
73743 FISCHER SPECIAL MFG CO CINCINNATI OH 45206
75042 TRW INC PHILADELPHIA DIV PHILADELPHIA PA 19108
75915 LITTELFUSE INC DES PLAWNES IL 60016
Tolsl 3M COMPANY ST PAUL MN 55101
78189 ILLINOIS TOOL WORKS INC SHAKEPROOF ELGIN IL 60126
79727 C-W INDUSTRIES WARMINSTER PA 18974
79963 ZIERICK MFG CO MT KISCONY 10549
80120 SCHMITZER ALLOY PRODUCTS CO ELIZABETH NJ 07206
80126 PACIFIC ELECTRICORD C0O GARDENA CA 90247
81073 GRAYHILL INC LA GRANGE IL 60525
82389 SWITCHCRAFT INC CHICAGO IL 60630
9D949 AMPHENOL SALES DIV OF BUNKER-RAMO HAZELWOOD MO 63042
93790 NO M/F DESCRIPTION FOR THIS MFG NUMBER
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Table 6-3. Replaceable Parts

Section VI
Table 6-3

B

nce HP Part . M
Refere Oty Description fr Mfr Part Number

N Designation Number Code

g —

. al 04261-77001 1 SWITUH BDARD ASSEMBLY 28480 14261-TT001
ALSL 5060-4801 4 SLINDE SWITCH ASSEMBLY (FREQUENCY) 28480 5060+ 4301
Al32 5060 4801 SLIDE SWITCH ASSEMBLY (DC BIAS) 28480 506 0=~4801
ul53 50460-4301 SLIDE SWITCH ASSEMBLY (fp TEST SIG LEVEL) 23480 5060-4801
AlS4 50t 0-4801 SLIOE SWITCH ASSEMBLY {TRILGER) 28480 506046801
alss 3101 1074 1 SWITCH-PB SPST NO MOM LA L15VAC (MANUAL ) 81073 30-3
ALlSH 5060-4802 3 SLIDE SWITCH ASSEMBLY [FUNCTION) 28480 5060-4802
\LS7 5060-4802 SLINE SWITCH ASSEMBLY (CIRCUIT MODE) 28480 5060-4802
al5a 5060-4B80.2 SLIDE SWITCH ASSEMBLY (RANGE HOLD) 28480 5060-4802
AlWL 8100-0352 1 CABLE ASSEMBLY

AL MISCELLANEUUS
5020-3440 7 SPRINGe CETENT 28480 5020-3440
04261 30021 4 BAR (131 MM) 28480 04261 -30021
04261-30022 1 BAR (148 M9) 28480 U4261-30022
04261-30023 1 BAR (95 MM) 28480 04261 -30023
A2 0426L-77002 1 DISPLAY BOARD ASSEMBLY 286480 04261-77002
2051 1990-0452 2 DISPLAY NUM SEG 1 CHAR .3 IN HIGH 28480 1990-0452
A2052 1590 0434 3 DISPLAY NUM SEG 1 CHAP 43 IN HIGH 28480 1990~04 34
A2053 1390-0434 DISPLAY HUM SEG 1 CHAR .3 IN HIGH 28480 1990-04 34
A2054 1590-0434 OISPLAY NUM SEG L CHAR o3 IN HIGH 27430 1990- 0434
W2C455 1990-0452 DISPLAY NUM SEG 1 CHAR .3 IN HIGH 28480 1990-0452
420586 1950~043% DISPLAY NUM SEG L CHAR .3 IN HIGH 28480 1990-063%
A2057 1930 0434 DISPLAY NUM SEG L CHAR <3 IN HIGH 28480 1990=-043%
42058 1590~0434 DISPLAY NUM SFG 1 CHAR .3 IN HIGH 28480 1990-0434%
A2D59 1990-0517 17 JPTA-1SOLATOR LED-PXSTR 50522 MCA2=30
420510 1990-0517 OPTO-ISOLATCR LED-PXSTR 50522 MCAZ2-30
420511 1990-0517 OPTI-ISNLATOR LED-PXSTR 50522 MCAZ~30
4204512 1990-0517 JPTO=1SOLATCR LED-PX3TR 50522 MCAZ~30
A2D513 1990-0517 OPTO-TISULATOR LED-PXSTR 50522 MCA2-130
A2DS14 1980-0517 CPTO-ISOLATOR LED-PXSTR 50522 MCA2- 30
A2DS 1S 1990-0517 OPTO-1SOLATGR LED-PXSTR 50522 MCA2-30
A2DS16 1990-0517 OPTO-1SOLATOR LZh-PXSTR 50822 MCA2=-30
A2DST7 1990-0517 OPTO=ISOLATOR LED=PX5TH 50522 MCA 2= 30
A2D5318 1990-0517 OPTO-ISOLATCR LED-PXSTR 50522 MCA2-30
AZ2D519 1990-0517 OPTO-ISCLATOR LID~PXSTR 50522 MCA2-10
A2D520 1990-0517 OPTD-1SCLATOR LED-PXSTR 50522 MCA2-30
A2D521 1990-0517 OPTO-1SOLATOR LED-PXSTR 50522 MCA2-30
A2D522 1990-0517 OPTO-1 SOLATOR LZD-PXSTR 50522 MCAZ-30
A2DS24 1990-0517 JPTO-1 SCLATOR LED=-PASTR 50522 MCAZ~-30
A2D5? 1990-0517 JPTN-1SOLATCR LZD-PXST? 50522 MCA2=30
A2J1 thru J8 1200-0638 SOCKET 14 CONT
4271 0683-2715 a7 RESISTOR 270 5% L25d
A2R2 06B83-2715 RESISTOR 270 sz .Z5Ww
4213 0683-2715 IESISTOR 270 5% .25W
A2/ 4 0683-271% RESISTOR 270 5% .25W
w25 0683-2715 RESISTOR 270 52 .25w
A2K6E 0683-2715 RESISTOR 270 5% 254
A2R T 0683-1515 @ RESISTGR 150 5% .25W
A2RB 0683-1015 RESISTOR 100 ST .25W 01121 cB1o1s5
A2K9 0681-2715 RESISTOR 270 5% .26W
A2R10 0683-271% RESISTOR 270 5% .25k
aldll 0683-2715 RESISTOR 270 % .25W
A2&12 0483-1015% RESISTOR 100 5% .254 FC T(=-400/+500 01121 C81015
AZR13 0»83~1015 RESISTOR 100 5% .25W FC TC=-400/+4500 01121 c8L0LS
421 1% J683-1015 RESISTOR 100 5% .25W FC TC=:=400/+500 01121 81015
a2i15 0693-1015 RESISTOR 100 5% .25M FC TL=-4007+500 o1121 [%:3 %] &1
A2t 00833 2715 RESISTOR 270 5% .25W FC T{==400/+500
42317 0683-2715 ReESISTOR 270 5% -25W FC TC=-400/+4300
42F 18 JduB83-2715 RESISTOR 270 5% .25W FL TC=-=400/+500
42119 0e83-2715 RESISTOR 270 5% «25W FC TC==400/+500
42R 20 0683-2715 RESISTOR 270 5% <25W
w22l 0+83 1015 RES[STOP 100 5% .25W FC TC=-400/+500 01121 CBl1O15
A28 22 0¢33-1015 RESISTOR 100 ST .25W FC TC==5%00/+500 01121 €81015%
42423 0683-2718 RESISTOR 270 S% .25W FC TC==400/+500
A2 24 0D683-1015 RESISTGR 100 5% .25H FC TC==400/+500 01121 CB1Ql5s
wei2s 0£83~-1015 RESISTOR 100 5% .25W FC TC=-400/+500 or1z1 Blois
A2H 28 0£53=1015 RESISTCR 100 5% .25W FC TC=-400/+500 ol121 €81015
A2 27 0.,33-1515 RESISTOR 150 5% L25W FC TC 00/+600 01121 CB1515
A2k éB 0t83-1515 RESISTCOR 150 5% .25W FC TC=-400/+600 01121 £81515
n2429 Dv83-1515 FESISTOR 150 5% .25w FC TC=-400/+600 01121 CB1515
a 2R 30 0683-2715%5 RESISTOR 270 5% +25W FC TC=-=400/+500

See introduction to this section for ordering information
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A2Rr31 0683-2715 RESISTCE 270 5% 25W FC Ti=: 400/+500
n2332 0£d3-1016 RESISTOR 100 5% .25W FC TC=-%00/+500 1121 CF1ULS
A2R33 0683-1016 RESISTUR 100 3T .25W FC TC=-400/+500 01121 CR1015
\2R 34 0£B3-1015 RESISTCP 100 5% 25W FC T(=-400/+500 oii2l CB1015
142038 0583~1015 RESISTOR 100 5% .25W FC TC=-600/+500 0112t 81015
a2Wl 8120-035% 3 CABLE ASSTMELY
wiwz 8120-0355 CABLE ASSEMBLY
a2w3 8120-u355 CABLE A55SMALY .
A2 MISCEL LAMEOUS
0520-0127 2 SCREW-MACH 2-5A ,18B-IN-LG PAN=HD-POZI 28480 0520~01L27
04261-10032 ! ANGL E 29480 04261 -10029
04261-40025 1 SPACER FOR LED LAMP
04261-40026 ] SPACER FOR LED LAMP .
04261-40027 I SPACER FOR LED LAMP B :
04261-85024 i LABEL, INFORMATION 28490 04261-85024 i
A3 04261-77103 | DECODER BOARD ASSEMBLY 28480 04261-77103
A3CI 0180-0374 7 CAPACITOR-FXD T0UF +-10% 20VDC TA 56289 1500106 X902082
A3C2 0180-0374 CAPACITOR-FXD T0UF +-10% Z0VDC TA 56289 150D106¥902062
A3C3 0180-0197 3 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 1500225X9020A2
A3CH 0160-2055 24 CAPACITOR-F¥D OJUF +B0-20% Y00WVDC CEP 28480 0160-2055
A3CS 0160-2055 CAPACITOR-F¥D OJUF +80-20% 100WVDC CEP 28480 0160-2055
AlCH 0160-2055 CAPACITOR-FXD OVUF +B0-20% 100WVDC CER 28480 0160-2055 i
A3CT 0160-2055 CAPACITOR-FXD 01UF +80-20% 100WDDC CER 28480 N160-2055
A3CH 0180-0374 CAPACITOR-FXD T0UF +-10% 20VDC TA 56289 |50D106 K9020B2 y
A3 1200-0853 SOCKET-IC 16-CONT DIP-SLDR-TERMS ‘
A3J2 1200-0851 SOCHET-1C 16-CONT DIP-SLDR-TERMS b
A3J3 1200-0853 SOCKET-IC 16-CONT DIP-SLDR-TERMS
A3d 1200-0613 4 SOCKET, ELEC, IC 28-CONT DIP SLDR TERM 28480 1200-0613
A3Q 1 1854-0071 19 TPANSISTOR NPN 51 PD=300MW FT=200MHz 28480 1854-0071 1
A302 1854-0071 TRANSISTOR HPN S1 PD=300MW FT=200MHz 28480 1854-0071 \
A3Q13 1854-0071 TRANSISTOR NPN 51 PD=300MW FT=Z00MHz 28480 1854-0071
A304 1854-0071 TRANSISTOR NPN SI PD=30DMW FT=200MHz 28480 1854-0071
A3R1 1810-0164 5 HETWORE-RES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0164
A3RZ 1810-0164 NETWORE-RES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0164
A3R3 1810-0164 NETWORE-RES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0164
A3RY 0683-1025 33 RESISTOR 1k 5% 25W FC TC=400/+600 01121 81025
A3RS 0683-1025 RESISTOR 1% 5% .J25W FC TC=400/+600 01121 CBl1025
A3R6 0683-1025 RESISTOR 1k 5% .25W FC TC=400/+600 01121 £B1025
A3R7 0683-1025 RESISTOR 1k 5% 25W FC TC=400/+600 01121 CB1025
A3RB 0683-1025 RESISTOR 1k 5% .25W FC TC=400/+600 01121 CB1025
A3IRY 069B8-4431 RESISTOR 2.05k 1%
A3R10 0757-0442 RESISTOR 10k 1% .125W
A3ulL 16820 1688 2 IC:SN74L5247 BCD TO 7-SEGMENT DECODEP 28480 182u- 1688
4342 1820~1684 IC:SN74LS247 BCD TO 7-SEGMENT DECODER 28480 1820-1538
a3u3l 1820-0471 N IC SN74 06 N 1NV 01295 SNT406N
43U 1820-1411 5 IC SN74LS 75 N LATCH 01295 SNTWLSTSN
a3Us 1820-0471 1€ SN74 06 N INV 01295 SNT406M
a3Uo 16820-1411 IC SNT4LS 75 N LATCH 01295 SNT4LSTSN
43U7 1820- 0471 1IC SHT4 06 N 1INV 01295 SMT406N
A3u8 1620-143& 2 1€ SNT4LS170 N DIGITAL 01295 SNT4LS1TUN
A3U9 1820-1436 IC SNT4LS170 N DIGITAL 0129¢ SNT4L SLTON
a3U1L0 1820-1199 5 IC SN74LS O« N Inv 01295 SNT4L 504N
a3ylLl 1620-1411 IC SN74LS 75 N LATCH 01295 SNT4LSTSN
a3ul2 1920-1411 1C SNT4LS 75 N LATCH 01295 SMT4L ST 5M
a3uL3 1820 1197 8 I, SN74LS 00 N GATE 01295 SNTwL SOON
LEPI 16820-1199 I1C SNT4LS 04 N INHV 01295 SNT4L SO4N
A3ULS 1820-1144 2 IC SN74LS 02 N GATE 01245 SNT4LSO2N
13UL6 1820-0902 2 IC SN7S 450AN DHWIVER 0123% SNT5450AM
43uL7 1620-0902 IC SNTS %SOAN DHIVER 01295 SNTT450AN
A3U18 1818-2271 L ICs HaOuMe 28480 1818-2271
Ae D4261-77004 L OSCILLATOR/SANGE FESISTOR BOARD ASSEMBLY 28480 04261-T7004
usClL 0160-1670 3 CAPACITOR-F¥D 10000pF .5% 28480 0150 1670
weC2 0160-1670 CAPACITOR-FXD 10000pF .5% 28480 0160-1670
AsC3 0180-0228 2 CAPACITOR=FXD 22UF+-10% L5V¥DC TA 56239 LS0D226x9015R2
well 0180-0228 CAPACITOR -FXD 22UF+ 10T 15vDC TA 56249 L5GR22047015R2
44CS 0180-1052 + CAPACITOR-FXD 220UF 6.3V 284530 0180- 1052
A+C6 0180 1051 1t CAPACITOR-FYD 100UF 16V 28480 0180-1051
aelT 31B0-1051 CAPACITOR-F1D 100UF 16V 2E+30 0180~-1051
wCH 0if0 1052 CAPACITOR-FAD 220UF 6.3V 28480 0180-1052
A+ 9 1180-1058 3 CAPACITOR:FXD 1000 UF 25VDC AL =LECT 28480 0180-107%
44210 NOT ASSIGNED
mr——
See introduction to this section for ordering information
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Table 6-3. Replaceable Parts (Cont'd).

Section VI
Table 6-3

f HP Part Mf
Reference ar Qt D P r
: ’ escription Mfr Part Number

Designation Number Y P Code

waaC11 0160-2202 1 CAPACITOR-FXD 75pF +-5% 300WVDC MICA 28480 0160-2202
a4c12 0160-2307 ! CAPACITOR-FAD 47pF +-5% 3004VDC MICA 28480 0160-2307
#4013 0180-1051 CAPACITOR-F¥D TOOUF 16V 28480 0180-1051
A4C14 0160-2264 1 CAPACITOR-FXD 20pF +-5% 500WVDC CER 28480 0160-2264
A4C15 0180-1051 CAPACITOR-FXD 100UF 16V 28480 0180-1051
A4C16 0180-1051 CAPACITOP-FXD 100UF 16V 28480 0180-1051
Aac17 0180-1051 CAPACITORP-F'D T00UF 16Y 28480 0180-1051
A4C18 0180-1051 CAPACITOR-F¢D 100UF 16V 28480 0180-1051
A4C19 0180-1051 CAPACITOR-FYD 100UF 16V 28480 0180-1051
A4CRY 1901-0040 42 DIODE-SWITCHING 30V 50MA 2HS DO-15 28480 1901-0040
A4CRZ 1901-0040 DIODE-SWITCHING 30V 50MA 2M5 D0-35 28480 1901-0040
A4CR3 1902-3037 | DIODE-ZNR 3. 16V 2% DO-7 PD=.4W TC=-.064% 04713
A4CR4 1902-0554 1 DIODE-ZNR 10V 5% DO-7 PD=1W
A4CRS 1901-0040 DIODE-SWITCHING 30V SOMA 2HS DO-35 28480 1901-0040
AACRE 1901-0040 DIODE-SWITCHING 310V 50MA 2NS D0O-35 28480 1501-0040
AgcR7 1902-0845 DIODE-ZHR 11V 5% PD=1W TC=+.07% 218480 RDT1FB
A4CRB 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1801-0040
A4CRS 1901-0040 DIODE-SHITCHING 30V 50MA 2HS D0O-35 28480 1301-0040
A4CRIO 1901-0040 DIODE-SWITCHING 30V S0MA 2NS DO-35 28480 1901-0040
AACRTT 1301-0040 DIODE-SWITCHING 10V S0MA NS DO-35 28480 1901-0040
R4CR12 1901-0040 DIODE-SWITCHING 10Y SOMA 2NS DO-35 28480 1901-0040
A4CR13 1901-0040 DIODE-SWITCHING 30V SOMA NS DO-35 28480 1901-0040
A4CP14 1901-0040 BIODE-SUITCHING 10V SOMA NS DO-35 28480 1901-0040
B4CRIS 19G1-0040 DIODE-SWITCHING 30V S0MA NS DO-35 28480 1801-0040
A4CPI1E 1901-0040 DIODE-SWITCHING 10V 50MA JHS DO-35 28480 1907-0040
K4CR17 1901-0040 DIODE-SWITCHING 10V S50MA 2NS5 DO-35 28480 1901-0040
AaCR1B 1901-0040 DIODE-SWITCHING 40V 50MA 2NS DO-35 28480 1901-0040
A4CR19 1901-0040 DIODE-SHITCHING 30V SOMA INS DO-35 28480 1901-0040
A4CR20 1901-0040 DIODE-SWITCHING 10V 50MA NS DD-35 28480 1901-0040
AdcR21 1901-0040 DIODE-SHITCHING 30V 50MA N5 DO-35 28480 1901-0040
A4CR22 1902-3149 5 DIODE-ZNP 9.09Y 5% DO-7 PD=.4W TC=+.057% 04713 SZ 10939-170
ASCR23 1902-0845 2 DIODE-ZNR 11V 5% PD=1W TC=+- 07% 28480 PDITFB
AdCR23 1902-0845 DIODE-ZMR 11V 5% PD=IW TC=+- 07% 28480 RDITFB
A4CR2S 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1801-0040
R4CR26 1401-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A4CR27 1901-0040 DIDDE-SWITCHING 10V S0MA 2N5 DO-35 28480 1901-0040
A4CR2A 1401 -0040 DIODE-SWITCHING 30V 50MA 2HS DO-35 28480 1901-0040
AdK1 0490-0226 RELAY:REED
A2 0490-02 34 RELAY:REED
Agr3 0490-0234 PELAY PEED
Adl4 0490-0234 RELAY:REED
LT 1855-00A2 8 TRANSISTOR J-FET H-CHAN D-MODE <1 28480 1855-0062
K4Q2 5080-3810 a1 TRAHSISTOR J-FET H-CHAN D-MODE 51
A403 1855-0082 1 TRANSISTOR MOSFET P-CHAN D-MODE 51 28480 1855-0108.
AdQa 1854-0071 TRANSISTOR NPH SI PD=300MW FT=200MHz 28480 1854-0071
A405 1854-0071 TRANSISTOR HPN SI PD=300MW FT=200MHz 28480 1854-0071
A4Q6 1853-0020 o2 TRANSISTOR PNP SI PD=300MW FT=350MHz 28480 1853-0020
A4Q7 1853-00.0 TRANSISTOGR PHP SI PD=I00MW FT=150MHz 28480 1853-0020
A408 1854-0071 TPANSISTOR NPN SI PD=300MW FT=200MHz 28480 1854-0071
A4Q3 1853-0020 TRANSISTOR PHP SI PD=300MW FT=150MHz 28480 1853-0020
A4012 1854-0071 TRANSISTOR HPN SI PD=300MW FT=200MHz 28480 1854-0071
A4Q13 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHz 28480 1854-0071
AdQ14 1854-0071 TRAHSISTOR NPN SI PD=300MW FT=200MHz 28480 1854-0071
AdQ15 1854-0071 TRANSISTOR NPN SI PD=300MM FT=200MHz 28480 1854-0071
A4Q16 1854-0071 TRANSISTOR NPN SI PD=3100MW FT=200MHz 28480 1854-007)
A7 1854-0071 TRANSISTOR NP SI PD=j00MW FT=200MH:z 28480 1854-0071
A4018 1854-0071 TRANSISTOR NPH SI PD=3100MW FT=200MHz 28380 1854-G071
A4019 1854-0071 TRANSISTOR NPN 51 PD=300MW FT=200MHz 28480 1854-0071
A4020 5080-3830 TRANSISTOR J-FET N-CHAN D-MODE SI
A4Q21 5080-3530 TRANSISTOR J-FET N-CHAN D-MODE SI
Aagz2 5080-3830 TRANSISTOP J-FET N-CHAN D-MODE SI
A4QZ3 5080-3830 TRANSISTOR J-FET N-CHAN D-MODE SI
AaQ24 5GB0-3430 TRANSISTOR J-FET N-CHAN D-MODE ST
A4Q25 5080-3830 TRANSISTOR J-FET N-CHAN D-MODE SI
A8Q26 1855-0128 1 TRANSISTOR J-FET N-CHAN E-108 28480 1855-0128
A4Q27 5080-3830 TRANSISTOP J-FET N-CHAN D-MDDE SI
A4028 1854-0013 1 TRANSISTOR NPN UN2218A SI TD-5 PD=BOOMMW 04713 IN2218A
A4029 1853-0012 1 TRANSISTOR PNP 2N2904A ST TO-5 PD=600OMW 01295 ZH2904A
A40Q30 1853-0020 TRANSISTOP PHP SI PD=100MW FT=150MHz 28480 1853-0020
A4Q31 1853-0020 TRANSISTOR PNP S1 PD=300MW FT=150MHz 28480 1853-0020
R4Q32 1853-0020 TRANSISTOP PNP S1 PD=300MW FT=150MHz 28480 1853-0020
A4Q33 1853-0020 TRANSISTOR PHP 51 PD=300MW FT=150MHz 28480 1853-0020
A4Q34 1853-0020 TRANSISTOR PHP 51 PD=]00MW FT=150MHz 28480 1853.0020
A4R1 0757-0486 2 RESISTOR 750k 1% _125W F TC=0+-100 24546 A4
A4R2 0698-3136 1 PESISTOR 17.8F 1% 125W F TC=0+-100 16294 C4-1/8-T0-1782-F
AdR3 0757-0486 RESISTOR 750 1% .125W F TC=0+-100 24546 NA4
Adpg B757-0448 1 RESISTOR 18.2k 1% 125W F TC=0+-100 24546 C4-1/8-T0-1822-F
A4RS 0698-3451 2 RESISTOR 133k 1% .125W F TC=0+-100 16299 C4-1/8-T0-1333-F

See 1ntroduction to this section for ordering information
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A4R 6 0698-3451 RESISTOR 133k 1% .125W F TC=0#=100 16299 C4-1/8-T0-1333~F
A4RT 0757-0317 ra RESISTOR 1.33k 1% .125W F TC=04+-100 24546 C4-1/8-TO=1331L-F
A4R8 0757-0278 1 RESISTOR 1.78k 1% .125W F TC=0+-100 24546 C4=1/8=TO=178L-F
A4R9 0698-3155 4 RESISTOR 4.64% 1T .125W F TC=0+-100 16859 C4-1/6-T0=4641-F
A 4R10 0683-3335 38 RESISTOR 33K 5T .25W FC TC=-400/+800 01121 CB3335
A%R1L 0683-8225 1 RESISTOR B.2K 5T .25W FC TL=-400/+700 ol1121 cBaz29
A4R12 0698-3154 1 RESISTOR 4.22¢ 1T 125 F TC=0+-100 16299 C4-1/8-T0=4221-F
A4R13 0683-3335 RESISTCR 33K ST .25W FC TC=-400/+800 01121 CB3335
A 4R1l4% 06683-1035 RESISTOR 10k 5% .25Ww FC TC==400/+800 01121 83335
A4R115 0757-0443 3 RESISTOR 11Kk 1% .125W F TC=0+ 100 2454¢ C4=1/8-TO=1102-F
A4R1S 0757 0416 3 RESISTOR 511 1% .125W F TC=0+=100 24546 C4=1/6-TO-511R-F
A&RLT 0698-4442 1 RESISTOR 4.42k 1% .125w F TC=0++100 16299 C4=1/78-TO-4&421-F
AsR18 06968-4420 1 RESISTOR 226 1% .125W £ TC=0+-100 16299 C&-1/8=TO0=226R-F
A4R19 D6&83-3335 RESISTOR 33k ST .25W FL TC==400/+800 01121 €B3335
A4R 20 0683~-3335 RESISTOR 33K ST .25W FC TC==400/+800 01121 CB83335
ARR21 0683 3335 RESISTOR 33k ST .25W FC TC==400/+800 01121 Ca333¢
AaR22 0£83~3315 RESISTOR 33K 5% .25W FC TC==400/+800 01121 CB3335
A4R23 0683-4725 4“3 RESISTOR 4.TK 5% .25W FC TC==400/+¢T00 01121 CB47T2%
ARR24 0683-1525 1 RESISTOR 7.5k 5% .25w FC TC==400/+700 01121 CBTS25
AWR25 0757-0442 4 RESISTOR 10K 1% .125« F TC=0+-100 24546 C4=1/8-T0-1002-F
AGR26 0698-3518 1 RESISTOR 5.90k 1% .125W F TC=0+-100 162%9 C4-1/B-T0-5901-F
A4R2T 0683-1535 3 RESISTOR 15K 5% 258 FC TC==400/+800 01121 CB1535
A%R2B 0683-1535 RESISTOR 15K S% .25W FC TC==4900/+800 01121 CB1535%
A4R29 06830275 4 RESISTOR 2.7 5% .25W FC TC==400/+500 01121} Ce27GS
A4R30 0683-0275 RESISTOR 2.7 ST .25W FC TC==400/+500 01121 CB27GS
A4R31 07¢4-0015 1 RESISTOR £60 S% ZW MO TC=0+=200 24546 FP42=-2-T00-5h1- }
A4RI2 0757=-0445 4 RESISTCR 100Kk 1% .125W F TC=0e¢= 100 24546 C4-1/8-T0=1003-F
A4R33 07570442 RESISTOR 10Kk 1Z .125W F TC=0+-100 245406 C4~1/B=T0-1002~F
A4R3S 0698-0083 2 RESISTOR 1.96x 1T .125W F TC=0+-100 16299 C4-1/8-TO=1961-F
A4R37 069 8-3440 2 RESISTOR 196 1% .125w F TC=0+-100 16299 C6=1/8=-T0=196R=F
A4R38 0698-3440 RESISTOR 196 1% .125W F TC=0+-100 16299 C4-1/8=T0=196R=F
A4R39 0683-0825 1 RESISTOR 8.2 5% .25W FC TC=-400/¢500 01121 CB82GS
A&R4D 0683-3335 RESISTOR 33K S% .25W FC TC==400/+¢800 01121 CB3335
A4R &L 0&83~-3335 RESISTOR 33k 5% .25W FC TC:==400/+¢600 a1121 CB333S
AGR42 0683~-3335 RESISTOR 33k ST .25W FC TC==400/+800 g1121 C83335
a4R43 0683-3335 RESISTOR 33K S% .25W FC TC==400/+¢800 01121 €B3335
A4R 4L 0683 33135 RESISTOR 33K 5% .25W FC TC==400/+800 01121 CB3335
A&R4S 0&£83-3335 RESISTOR 33k 5% .25W FC TC==400/+800 01121 €B3325
A4R4L 06B83-3335 & RESISTOR 33k 6% .25W FC TC=-400/+800 01121 CB3335
A4R4&4T 0683-3335 RESISTOR 33K 5% .25W FC T(C==600/+800 01121 €B3335
A&RS50 0683-5625 1 RESISTOR S.6K ST .25W FC TC=<400/+4700 01121 CBS 625
A4RS1 0683-2215 2 RESISTOR 22 5% .25W FC TC=- 00/+700 01121
A&RS2 0698-2225 1 RESISTOR*FXD 90.0K OHM 0.05T 1/BwW MF 28480 0698 2225
AQRS3 0698-2295 1 RESISTOR:F¥D 11.090 (3HM 0.05% 28480 0698-2295
A4R 54 0698-3329 1 RESISTOF 10K o5% .125W F TC=0¢=100 03888 PMESS-1/8-T0-1002-3
A4RSS 0683~-1055 RESISTOR 1M 5% .25W FC TC=-800/+900 01121 €B10S5
A4RS56 0683-1055 RESISTOR 1M S% .25% FC TC==-800/+900 01121 €B1053
ASRST 0698-2296 1 RPESISTOR:F¥D 1010.1 HM 0.05% 28480 0698=2296
A&RS58 0683-1055 RESISTOF 1M 5% .25w FC FC=-800/+900 o112l £B1055
A4RS9 0683-1055 RESISTOR 1M SX .25W FC IC=-800/+900 01121 €B10SS
A4R60 0698-2294 1 RESISTOP:F¥D 100 10HH 03.05% 28460 06$8=2294
a4R61 0683- 1055 FESISTOF 1M ST .25W FC TC=-800/+900 01121 CB1055
A4RG2 0683-1055 RESISTOR 1M 5% .25W FC TC==-800/+900 01121 {Bl055
A4R63 0696-2298 1 RESTSTOR:F¥D 10 OHM 0.05% 28480 0698=2298
A4R 6% 0683=1055 RESISTGR 1M ST .25W FC FC=-800/+900 01121 81055
A4R6S 0£83-1055 RESISTOR 1M S% .25W FC TC==800/+900 01121 CB1055
A4RG66 0£83-4705 2 RESISTOR 47 5X .25W FC fC=-400/+500 01121 CB4705
AARGT 0&683-4705 RESISTOR 47 5% .25W FC TC==400/+500 o1121 CB4705
A&ROGS 0683-1035 11 RESISTOR 10K 5% .25W FC TC=-400/¢70G0 01121 €81 038
A4R69 0683-1035 RESISTOR 10K S 25w FL TC==400/¢700 01121 CB1035
A&RTO 0757-1090 2 RESISTOR 261 1% .5W F TC=0+=100 19701 MFTC1/2-TO=261F =F
A4RT1 0683~0275 RESISTOR 2.7 5% .25W FC TC==400/+¢500 01121 (R2765
AMRT2 0683-0275 RESISTOR 2.7 SX .25W FC TC==400/+¢500 01121 CR21765
A4RT3 0757-1090 RESISTOR 261 1% .5W F TC=0¢=100 19701 MFTCL/2=T0-=261R=F
A4RT4 0683-3335 RESISTOR 33K ST .25W FC TC==400/¢800 01121 €a333s
A4RTS 0683-3335 RESISTOR 33K SX «25W FC TC==400/+¢800 01121 €(B3335
A4RTS 0683~-3335 RESISTOR 33k 5% .25W FC TC==400/+¢800 ol1121 CB3335
A4RTT 0683~-3335 RESISTOR 33k SR .25W FC TC==400/¢800 01121 €B3335
ASRT8 0683-3335 RESISTOR 33K 5% .25W FC TC==400/+800 01121 83335

See introduction to this section for ordering information
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A4R79 0683-3315 PESISTOR 33k 5% 25W FC TC=-400/+800 01121 CB3335
R4RBO 0683-3315 PESISTOR 33k 5% 25W FC TC=-400/+800 01121 CB3335
A4RBI 0683-3315 PESISTOR 33F 5% 25W FC TC=-400/+800 01121 cB1335
A4RB2 0683-3335 PESISTOR 33k 5% 25W FC TC=-400/+800 01121 CB1336
A4RB3 06B83-33135 RESISTOR 33k §% 25W FC TC=-400/+800 01121 CB3335
A4rBa 0683-3335 RESISTOP 33F 5% 25W FC TC=-400/+800 01121 CB3335
A4PB5 0698-0083 RESISTOR 1 961 1% 1254 F TC=0+-100 16299 C4-1/R-TO-1961-F
NARBE 0683-1065 1 RESISTOP 10M 5% 25W FC TC=-900/+1000 01121 CB1065
A4RB7 2100-2514 1 PESISTOR-TRMR 20k 10% C SIDE-ADJ 1-TURN 30983 ETS0WZ203
A4l 9100 0846 1 TRANSFOPMER-PULSE 412N3 28480 S100-0845
+4lJl 1826-01 3% ] IC MC 1458 QP NP 06713 MC1454P1
Aeul 1826~0013 1 IC 0P AMP 28480 1826 -0u13

U4261-50022 1 SUPPORTEF, BCAFD 28480 D4261-50022
a3 U4 Z20l-770085 1 PRPOCESS AMPLIFIZR ROAPD ASSEMBLY 28480 04261-77005
a5C1 0160-1678 3 C:FXD MY 0O.1 UF 2% J00VDCW 28480 0160-1678
AsL2 0160 2254 1 CAPACITIR -FXC T.5PF +-.25PF SOOWVDC CER 213480 0L&60- 725
a3 3 B160-2206 CAPACITOS—FXD 100PF +-5% 300WVOC MICA 93750 RDMLISF10143C
43ChH 0160-1678 C:FXD MY 0.1 UF 3% 200VDCW 28480 0160-1678
ASLS Ule0 2204 CAPACITOR-FXD 10GPF +-5% 300WVLCC MICA 93720 FOM1ISFLOt 430
A5Co 0160—-2055 CAPACITOR-FXD .OlUF #850-20T 1O0NVDC CER 28480 0L60:2053
ASC7 D1€0~-2055 CAPLCITOR=FXC (ClLUF #ED-20% 100WVD( CER 28430 OlLe0 2055
A5CH 0180-1051 CAPACITOR-F¥D 100UF 16 28480 0180-1051
A3CY 2160- 2055 CAPACITOR-FXD .O1UF +80-20% 100WYDC CER 28480 6160-2055
45010 0180-1051 CAPACITOR-FXD 100UF 16V 268480 ol80 1051
a5C11 0ie0 2055 CAPACITOR-FAD .01UF +80-20% 100MVDC CER 28460 0160-2055
43012 0180-10351 CAPACITOP-FXD 100UF 16V 28480 0180=-1051
43013 0160-2055 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-2035
430 14 Qi80~1051 CAPACITOR-FXD 100UF 16Y 28430 0180:-1051
a5C15 0160 2055 CAPACITOR-F4D .OTUF +B0-20% 100MVDC CER 28480 0160-2055
ASC16 0180-1051 CAPACITOR-F*D 100UF 16V 28480 0180-1051
ASC17 N160-2055 CAPACITOR-FAD .0OIUF +BD-20% 100WVDC CER 28480 0160-2055
ASCIB 3180-1051 CAPACITOR-F¥D 100UF 16V 28480 0180-1051
A5C19 0160-2055 CAPACITOR-FXD .OTUF +80-20% 100WVDC CER 28480 0160-2055
ASC20 0146-0190 CAPACITOR-FXD 39pF MICA
ABLRL 1301-01376 6 CI10DE=GEN PRP 28480 1901-0376
ascre 1901-0376 CICDE-GEN PRP 28480 1901-0376
A3CRa 15010040 CICDE-SWITCHING 30V SOHA 2NS DO- 35 28480 1501 0040
«5CkRS 19010040 DIODE-SWITCHING 30V SOMA 2NS 00-35 28480 19G1-0040
WiCEhH 1¢<01-0040 DICDE-SWITCHING 30V 50MA 2NS DC=35 28480 1901-0040
ASCHT 2¢04 0040 CICOE -SWITCHING 30V 50MA 2NS 00- 35 28430 1901-0040
43CR8 1501-0040 CIUDE=ShITCHING 30UV SOMA 2NS 00-35 28480 1€01-0040
ASCRYG 1901-0040 UIODE=-SWITCHING 30V £0MA 2NS 00- 35 23430 1901-004%)
AS5CFLO 1901 0040 DEODE-SWITCHING 30V SOMA 2N5 0Q=35 28480 1901-0040
A53Ckhl11 1901-00%0 CIODE-SWITCHING 30V SOMA 2NS 0C~3% 28480 1LS01-0040
42Cf (2 1501- 0040 OICDE-SWITCHING 30V 50MA 2N5 00-3S 25480 1901-0040
4oC&kl3 1901~-0040 DICDE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
AS5CR1 1901-0040 CIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
ABLHELG 1901 0040 CIODE-SWITCHING 30V SOMA 2NS DO-15 28480 1901-0040
A3CRL8 1%02-0041 5 OIODE-INR .11V 5% DO-7 PD=.4d TE=-,009% 04713 SZ LUG3IO-58
A5CK19 1902-0041 CIGDE-ZIMF 5411V 5% OD-T7 PD=.4W TC= .009% 04713 £Z L0939 98
A3CH20 1501-0040 DICDE=SWITChING 30V SOMA 2MNS DO-35 284430 L90L-0040
a3Ck21l 1901-0040 OIODE-SWITCHING 30V S0MA 2NS 00-3S 28480 1S01-0040
AICR22 1502-0049 3 DIODE-INR €415V 5% DO-T7 PO=o4W TC=+.022% 04713 SZ 10939-(122
A3Q1l 1853-0020 TRANSISTOR PNP S PD=300MW FT=150MHZ 28480 1853-0020
A2 1653 0020 TRANSISTOR PNP ST PD=300MW FT=150MHZ 28480 1853~0020
4303 148353-0G20 TRANSISTGF PNP SI1 PD=300MW FT=150MH. 28480 1853-0020
AINY 18%3~0020 TRANSISTOP PNP SI PD=300MW FT=150MHZ 28480 1853=0020
a2Q5 1853- 0020 TPANSISTOR PNP 51 PD=300MW FT=150MHZ 284480 1853-0020
1207 1E53-0020 TRANSISTOR PNP SI PO=300MW FT=150MHZ 28480 1853-0020
4208 1853-0020 TRANSISTGR PNP ST PD=300MW FT=150MHZ 23480 1853=0029
A349 50B0-3830 TRANSISTOF J~FET N-CHAN D-MODE SI
A2Q10 5080-1830 TRANSISTOR J=FET H—CHAN 0-MODE S1
43011 5080-13830 TRANSISTOR J-FET N-CHAN D-MODE 51
A3 5080-3830 TRAMSISTOF J-FET N-CHAN D-MODE SI
A3Q13 5080-3830 TRANSISTUR J=FET N<CHAN O-MODE S1
43Q14 5080-3830 TRANSTSYOR J-FET H~CHAN D-MODE SI
45Q15 1655-0062 TRANSISTCR J~FET M~CHAN D-MODE §1 28480 1855- 0062
A3Q17 1855 0062 TRANSISTOR J=FET N~CHAN D-MODE S| 28480 1855~-0062
43Q19 1855-0C62 TRANSISTOR J~FET N-CHAN D~MODE SI 28480 1855-0062
43920 1855 - 0062 TRANSISTOR J=FET A=CHAN D=MODE 51 28480 1855=0062
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ASR1 0683-10259 RESISTOR 1k 5% .25W FC TC=-400/+600 01121 €B1025
ASR2 . 0683-2235 T8 PESISTOR 22k 5% 25W FC 400/+800 01121 €B22135
ASR3 0683-1235 3 RESESTOR 12k S% 25W FC 400/+800 01121 CB1235
ASp4 0683-2235 RESISTOR 22k 5% 25W FC 400/+800 0112 €B2235
ASRS 0683-22356 RESISTOR 22 5% 25W FC 0 CB2235
ASRE 0683-2215 RESISTOR 22k 5% 25W FC TC=-400/+800 61121 €B2235
ASR7 0§83~2215 RESISTOR 22+ 5% 25W FC TC=-400/+800 01121 CB2235
ASR8 0@83—1235 RESISTOR 12k 5% 25W FL TC=-400/+800 1121 CB1235
ASRY 0683-2215 RESISTOR 22k 5% 25W FC TC=-400/+80C 01121 €B2235
ASR10 0683-2215 RESIGTOR 22 %% I25W FC TC=-400/+800 DARFA| €B223s
ABRI 0683-22145 RESISTOR 22k 5% 25W FC TC=-400/+800 01121 CB223§
ASR12 06B83-2235 RESIGTOR 27k 5% 25W FC TC=-400/+800 0112 CB2235
ASR1S 0683-22135 RESISTOR 22k 4% 25W FC TC=-400/+800 o112 CB2235
ASRY7 0683-22135 PESISTOR 22k 5% 25W FC TC=-400/+800 PR il CR2235
ASR18 0683-12135 RESICTOR 12k 5% 25W FC TC=-400/+800 01121 €B1235
ASR19 0683-22135 RESISTOR 2.k %% 25W FC TC=-400/+800 011 €B2:235
ASR20 0683-22135 RESISTOR 22k 5% 25W FC TC=-400/+800 0112 CB2235
ASR21 0683-2215 RESISTOR 22k 5% 25W FC TC=-400/+800 o2 CB2235
ASR22 0698 -8827 RESISTOR 1M OHM |% . .5W
ASRZ3 0683-1035 RESISTOR 10k 5% .25W FC TC=-400/+70G 01121 CB1035
A5R24 0698-2297 & PESISTOR-FXD 3. 01k OHM 0.05% 28480 0698-2297
ASR2S 0698-2297 RESISTOR FsD 3.01F (OHM 0.05% 28480 0698-2297
43R 26 €683-1035 RESISGTOR 10K 5% JI5W FC TC=-400/+¢700 01121 €B1035
453127 0757 0273 4 RESISTOR 3,01k 1% 125w F TC=0+-100 24546 C4 L/8:-T0O=3011-F
a5R28 0757-0273 RESISTOR 3,01k 1Z .125w F T{=0+-100 24546 C4-1/8:-T0-3011-F
a5R29 0683-5645 ‘e RESISTOR G560F 5% .25W FC TC=+800/¢900 ollel
A5R 31 2100-2516 & FESISTOF-TRMR 100¢ 107 C SIDE-ADJ 1-TURRN 30983 ET50X104
A3R 32 0698-8827 RESISTUR 1M 1’_% «25W FC TC==800/+300
a5R33 0698-2237 RESISTOR F4D 3.01F OHM O 052 28480 0698- 2297
a3R 34 0694-2297 PESISTOR FD 1.0k OHM O 05% 28480 0698-2297
43R 35 0483-1035 RESISTOR 10k 5% .25W FC TC=-400/+700 01121 CBla35
A5R 36 0757-0273 RESISTOR 3.0lr 1% .125W F Y(=0+-100 245406 C4=1/6-T0-301L1~F
43’37 0757-0273 RESISYOR 3.01k 1% .125w F TC=0+=100 24546 C4=1/8-T0-3011=F
A3R38 0683-5645% RESISTOR 56UF 5% «25W FC TC==800/¢300 oL121
ASR 40 2100-2516 RESISTOR=TRMR 100K 10% C SIOE-ADJ 1-TURN 309832 ET504104
A5RGL 0693-2207 2 AESISTOP "FXD 900 OHM 0.05F 1/8W MF 284380 0698-2207
A3hG2 0698-2206 2 RESISTOR iFXD 100 UHY 0.03% 1/78W MF 28480 06982206
“43R43 0¢e98=-2207 RESISTOR :FXD S00 OHM 0.05% 1/78W MF 28480 0698-2207
a5R &% 0£98=-22006 RESISTOR (FXD 100 OHM 0.05% 1/8W MF 28480 06%98- 2206
ASR45 0663= 1055 RESISTOF 1M 5% .25W FC TC==800/+300 01121 €810%5
ASRG6 0683-1055 RESISTOR 1M 5% .25W FC TC=-800/+90C 01121 caL0%s
n3IReT7 0683-1055 RESISTOR LM 5% .25W FC TC=-800/+300 1121 c8l105%
EELEY:) 0£83-1055 RESISTOP 1M 5 .25 FC TC=-800/+300 o1zt CBl0O55
AR S99 0¢B3-1055 RESISTOR 1M 5T .25wW FC TC=-800/+¢300 o1zl CR10535
W IR 50 0&B83 1085 QESTSTOR 1M ST .25W FC TC==800/+500 o121 CB1055
A3RSL 0683-1025 RESISTOR 1k 5% «25W FC TC==400/+600 oilzt €B1025
FS1.5-74 0683-1035 RFSISTOR 10K 5% 254 FL TC=-400/+¢700 o121l 81035
a3R53 0683-1055 RESISTOR 1M 5% .25W FL TC==-800/¢300 o112t €B1055
A3IRS% 2100-2516 PESISTOR-TRMR 100k 10¥ C SIDF-ADJ 1-TURN 30983 ET50x104
43535% 0¢83-1025 RESISTOR 1K 53 .25 FL TCU==400/+600 oli2i cBlLO025
A5k 56 0683-2235 RESISIOR 22K 5% .25W FC T(=-400/+800 oi121 cB2235
a5f57 0583-1055 AESISTOR 1M S5 .25W FC TC=-300/+300 01121 €B1055
X 3R59 06893-1025 RESISTOR 1k S .25W FC TC=-400/¢6400 ot121 c8lo25
ASR60 0683-2235 RESISTOR 22K S% .25W FC T(=-400/+80C0 oL1121 cB2z23as
ABRSL 0683-1055 RESISTOR 1M 5% .25W FC TC=-8007/+#900 01121 €B1055
43R63 JEB83-1025 RESISTOR 1K S3 .25W FC TC=-400/+600 01121 €Bl102%
ASR 6% W683~1035 RESISTOR 10k 5% .25W FC TC=:400/¢700 01121 CRB1035
L3RES 0683-1025 RESISTOR 1l¥ SX .25% FC TC=-400/+600 01121 ceLrLazs
ASR 66 06833935 1 RESISTOR 139K 5% .25W FC FC==400/+¢300 01121 €B393%
ASRBT N6d3 4725 RESISTOR 4.7k ST o25W FC TC=-40U/+700 01121 CB&T25
A3R68 0683=-1025 RESISTOR 1k ST .25W FC TC==400/+600 01121 81025
A3K69 Q663-2235 RESISTIOR 22K 5% .25W FC TC=-40G/+B0G0 01121 €8r23s
43170 2683-1825 10 RESISTOR 1.8k 538 .25W FC TC=-400/¢T00 0li21 81825
43RT71 0683—-1825 RESISTOR L.8k SE .25W FC TC=-400/+700 al121 €B182%
ASHT2 0683-2235 RESISTOR 22K 5% .25W FC TC==400/+B800 0liz21 £B223%
A3RT3 0683-1025 RESISTOR Lk 5% .25W FC TC==400/+600 o1121 €8102%
A5 74 0683~1045 RESTISTOR 100K 5% 25w FC TC=-400/+800 01121 C8L04S
ASRTS 0£83-1025 RESISTOR Lk ST +25W FC TC==400/+600 01121 {8L025
43R 76 06831055 RESISTOR LM 5T .25W FC TC==BU0/+900 01121 c8L055
AsSRTT 0663-1055 RESIESTOR 1M 5% .25k FC TC=-B00/+900 Qii2l C81055
ASR78 06831015 RESISTOR 100 5T +25W FC TL=—400/+500 01121 Cc8LOL1S
ASRTY 0683-1015 RESISTOR 100 5% .254 FU TC==400/+500 ollLz21 CBLO1S
A5R 80 0683-1015 RESISTOK 100 S% .25W FC TC==400/+¢500 01121 cBlLols
w3881 0663~-1015 RESISTOR 100 ST .25W Ff. TC==400/+500 01121 celols
———
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e
15932 0683 1015 FESISTIY 100 3% 4254 FC TiI= #0)0/+500 olL12t caLovs
43983 0A831015 RESISTUR 100 5% 234 =0 T 4230/ ¢500 olLr2e ChLoLs
T Y UcB3~1tu5 RESISTLY 100k ¥ .25w FC +00/+B00 0vizL TR 040
3185 2100-2518 PESISTC -TwMP LUDK 10%*  SILT-ALS 1 TU=™ EREER] ET50410 -
g ASRBE 0683-4725 RESISTOR 4 7 5% 251
a3J0L 1026-1465 2 IC 0P AMP LT TGS6CH
A3d2 1826-0217 2 IC RAY 45587 OP ANMF
+3J3 1826-0319 IC LF356H OP AMNP LF356H
A3 1826-0217 IC PAY 4558T OP AMP
V505 1826 0139 IC MC 1458 OP aMP 04713 MCLc53PL
asdo L824-0137 IC “C 1,58 CP A'P 01713 MOLL533L
ST 1320 0125 1 IC UA  T11C TOMPARATIP 07263 TLLH
4538 1320-0321 2 IC VA 710C CCMPAIATOH 07203 7100
—————— R R It e N S
s On261-77006 1 PHASE DITECTIF/TWliGPaT s 33420 4553SMALY £3430 U42¢1 TTo0-
04261-66906 oPT. D10
aol l Uleu lige C3C30 v ULl UF 104 LOOVUCw 23460 0169-15 15
a0 2 0160-0207 2 C:F#D My 0.01 uF 5% 200vDCW 239460 0160-0207
4aC3 0160 1670 CAPACTTOR-FXD 10000pF ().05% 2R4d0 0150 1570
A3l J160-0127 2 CAPACITOR-FYD TUF +-20% 25WVDC CER 25430 Ul u-nr2Y
P UiBU=1052 CAPACITOR-FYD 220UF 6. 1V 23460 a1cy 10352
43l0 Uit0al27? - CAPACITOR-FAD TUF +-20% JSWVDC tER 2043C 01:0-012+4
an' T 0130-1052 CAPACITOR-FXD 220UF 6.3V 27430 0130 194
+aC 0 0160-0040 2 CaFxD WY 0.0+7 JF 5% 200VYDCW 2H4H0 0160-0040
439 0160-0040 C=FxD My 0.047 JF 55 J00VDCW 23450 0160-0040
45C10 Ui -1537 1 C:F¥D MY 33UF 5% 27440 OinD L5347
0160-1563 A7DF 5% (OPT. 010)
40C 11 0160-0207 De01 Y= B% opQypCW 204R0 0160-0207
seCi2 0lor 1603 1 1 UF 103 100V W 23430 01-GC 1-03
Vol 12 0160-1674 2 0.33 UF 10% 21430 0160-1674
asC 1l J160 1554 0433 0= 53 10ovpoe 284R0 OiLu 154
4315 0160-2055 1 cm»_\cnx» FAD JOLJF v30 20T LIGHVIC (ES
43016 0160-2055 CAPACITOR Fx0 LIIUF +89 Z0T La0wYOC CER
4,017 0160-2055 CAPACITIF Fe™ L01UF +FO 20% LOCWVOC CEF
4013 0160-2055 CaAPACITIR FXD oG1)F #20-20F [00wWYDL CER
ol 19 0190-0157 CAPACITC® FxD QUF+ 10X 20VD0 TA S62ue LB ENHOLY
anC 20 Ni30=-0137 CAPACLITIY ¥FxN ....-.IJF* 17% 2000 Ty 5289 1530205270000 2
A6C21 a180-1051 CAPACITOP-FXxD 100UF 16V 28480 0180-1051
A6C22 0180-1051 CAPACITOR-F«D 100UF 16V 28480 0180-1051
ABC2Y 0150-0075 CAPACITOR-F¥D 0.0047UF 500V 78480 0150-0075%
AaC24 0160-07613 CAPACITOR-F¥D 5pF D160-0763
A6GC25 n160-2197 CAPACITOR-FsD IDUF 5% 3J00WVDC MICA IHEIJ-“IEI7
Aoo-L 1°02-3125 1 CIn =L 6,93V M= PO= W TE=¢,0uE" 0-713 w3-132
aaCre 1501 QU') DI JJE ShITCHING 3uv Sulh 7S LD 1S Pla 3 NU- 340
450k3 1501=-0040 CLIDT=SWATCHTN: 30V 30MA 2NS Na=-35 23680 1G01-un "
VaCH, 1501-00+0 CITOE=SWITOHE 30V G0HY 2NS 0 3= 21440 Li 03wg
AnCkS 1902 3074 1 UL ¥~ Z00F &,32Y 28 00§ Oli=, 40 TC=-,035. 34713 L 11337 -77
1902-3083 DIODE-ZHP 4 .64V 2% (OPT. 010)
noaldé 1702 3149 GLODE ZYR 3.0%Y 5% 37 T Po=.3h 0+713 S LUs?4 170
ABLRT L' 02-3149 DIODE Ir™ 9.0+ 3% D_ T Pl=a+4w 04712 £ iu3in L70
4HCP3 1-01=-0040 SIOZE “wITCHIAN 2av Sufy 215 ) 13430 LSOL 00w
saCHS 150i=-0c0a40 OUHDE=SAITCHI U5 3DV §u%y 20S 0= 2A+i0 LENi-07 4+
aLCfL0 15702-3149 CILCE=ZIF 9405V & D=7 PI=.4d TC=#,057" 0+71t3 SLLUY3s 170
okl L-02-0U+9 CINCE "INF €413V 3% U0 T PO=.4W Tr=+,020 04713 §2 LtOna- 132
wial2 1-02-3059 b4 DINDe INF 3,R3V S5& 37 -7 PU=.aw TC= 017 4T3 52 LuR3q &P
4aldl3 1501-0040 DICOE SWITCHIIS 30V S0MM 2HS N7-34 29480 1502 034D
T L501-0G40 CICOE-SHITCHING 2DV 5044 ¢MS 1C=33 234k0 LS01=0% 4
oC Ly 1501~ 0040 CILIE=SAITCH TG 30V 3078 245 DG=33 20430 1ol 074)
45CH .6 1€01-0040 CICDE=SWITZHING 30V SuMA 215 Tiu-}: 28480 LR 1-D0 41
asCeL? 1:01-0040 CINE-SWITCHING 20V Z0da 205 234130 13U L=00 %0
<oinil 1€01 0040 CIGCE SWITCHIUG 30V 50%a 2NS z 23430 1901 3dwu
AuCH L9 1:08=LU40 CINCe=ow [TCHINGE 30V 3I44 205 MO-35 204R0 Ls0L1=01+ 0
4aCr20 1-02-00+5 CICIE=Iir tal5V 3% JU~T PD=o4n TL=+,0227 n 713 SL LNsEs LDy
490 154 0071 TEANSISTIR PN 31 PC=3UUMA FT=200MHZ 23480 1934- yaT2
4042 1854-0023 TRANSTISTOR NPN ST P 234430 1874~0071
DETVE] 1853-0034¢ TRANSISTIR Fne S1 P FT=1304H7 23480 1853-0034
A0 1853-0034 TapSISTLR PMP ST P = 24430 18531-0034
4245 15%3-0020 TRAHSISTOF PHP 51 2 FT=1350MHL 2P480 182 2=0020
A6 1855-0081 TPANSISTUF J-FFf w=CHAN O MODE 51 23400 tass gam
4oad? 1855-0081 TRENSISTOF J—FZT H-CHAM D-MODE &1 28440 1854-0023
A3ud 5080-3830 TPAGSISTLR J=S-T t=CHdth D=-MDI " 5
EET R 5080-3830 TRANSTCTLR J=FE~ “t=CHAN D-MODE 31
wowlD 5080-3830 THANSISTOR J=FET i=CHAN C0=93DS 5
4d1l 1855-0081 1 TRANSISTOR J-FET N-CHAR L3630 1855-0081
42912 18556-0570 3 TRANSISTOR J-FET 25E523-L1M2
404913 18350062 TRANSISTCP J=C[T M=CHEH D-HIDS 51 27413 1355 0n-2
FET e LB55-0062 TRANSISTOF J—FZT N-CHAN =40 &1 20550 1955-0062
+3Q1y 1855-0570 TRANSISTOR J-FET 29kK543-L1 M2
4aels 1850-0571 TRANSISTOR J-FET SES23-LTInM2
12017 18£3-0020 TRANSISTCR PNP SE FT=150MHZ 234710 1853-3020
“oUWlH 1E23~0020 TPAUSISTOR PAP 51 FT=150Mr1 23430 1853-3020 .
Aalay 1854~ 0071 TRANSISTGR NPN 51 FT=20014HL 231480 1895+-007%1
45020 LR53=-002) TRANSISTIIR Phe £ FT=150HH2 23440 1855-0020
-
See introduction to this section for ordering information
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Section VI Model 12614
Table 6-3
. 2]
Table 6-3. Replaceable Parts (Cont'd).
—_—
Reference HP Part . Mfr
! Qty Description Mfr Part Number
Designation Number Code
—_
asx321 1853-0020 TRANSISTNR PNP €1 PN=300MW FT=150MHZ 28480 1353 0020
LEIr-2d 5080-38310 TRANSISTOR J—-FET N-CHAN D-MUD%: 31
43423 5080-3830 TRANSISTOR J=F:T N-CHAN D-MJDE SI1
A2Q 24 1855 Q049 1 TRANSISTOR=JFET DUAL N-CHAN D-MIALE SI 23480 1855-0047
<ou3 1E55-0062 TRANSISTOR 3—-FET HN-CHEN J-MIDE SI 2B430 1855-0462
Aok} 0633 1035 REVISTOF 10k 3¢ 250 FC TC=-400/¢T700 01121 Ce1035
Var2 0s83-102% RESISTYOR 1k SZ .25W FC TC=-%00/+600 ol121 CBl025
A3l 3 D638-32246 3 RELISTNR bedSK 1T J125W F TC=0+ LU0 16299 C4=3/8-Tu-5491-F
HnoR & 0698-3226 RESISTOR 649k 1T 125w F TC=0+- 10O 16299 C&-1/8-Tu=6491 F
I'Y-13:1 0683-4745 1 RESISTOR 470 5% «25W orizi
AHR B 06%8-31461 1 RESTSTOR 38.3% 1T L125W £ T(=0+ 100 16299 C4-1/78-T0=3832 F
AR T 0757-04156 RESISTUOR 51 if .123W F TC=0+ 100 24546 C4 1/8 TJU-511R-F
A3kB 07570416 RESISTOR 511 17 .123%W F TC=0+ 100 24566 C4% 1/8-TO-S11R-¥F
AsR9 0757-0435 1 RESISTOR 3.92K 1% J1.5W 1€299
“aki0 0t58-3226 RESISTOP 6.49F LZ J12%W F TC=u+ LOO 1£299 C4-1/8:+TO-6491 F
43R 11 04a83- #7125 RESISTOR 4.7k ST 423W FU TU=-400/+700 otl1z21 CBR4TZ5
waR 12 0683-3335 RESTISTOR 33K 57 L,25W FL TC=-400/+B00 01121 CB3335
AbHl3 06R3-122 RESISTOR lelk ST «25W
A bR 14 0683-392% 2 RESISTOR 3.9k 5% .25W F{ TC=-400/+700 01121 83925
[Y-1.8 %) 0£83~-3335 RESISTOF 33k 5% .2SW FL TC=- 400/+800 01121 CB2335
ASRLb 0683-1225 RESISTCR 1.2F 5% .25HW
A3HLT 0583-3925 ESISTCR 3.9% S ,25W F(C TC=-400/+700 o1121 CB3925
43R 18 auB83-2225 RESISTUR 242k 5% 25W FC TC=-400/+T700 v11z1l 82228
AaR 1Y 0s683-3335 RFESISTOR 33k ST .25W FC TC=-400/¢800 01121 CB3335
A5k 20D 0698—3429 1 RESISTORP 178 1% .125w F YC=0+ 100 16299 C4-178-TO=1TRA=F
40221 0638~ 3137 2 RESISTOR LOK 1% J125W F T(L=0+=50 24546 HC55
A3k 22 0698~4157 RESISTCR LOK 1% .125W F 26546 NCS5
A3R23 0698-6943 2 RESISTOR 20K 1% .125W F 24546 NCSS
uohk24 06B3—4725 RESISTOR 4.7F 5% ,25W FC 01121 CB4725
AbR 25 De98=-66543 RESTSTOP 20K 17 .125W F TC=0+30 24546 NESS
AbR26 06b63-1035 RESISTOR 10K 5% .25W FL TC=-400/¢700 1121 €B81035
A927 0683-5655 1 RESISTOR 5.6V 3% .25W F( TC=-900/+1100 0112} CB56ES
A4k 28 0cB3=1045 RESISTCR 100K 5% .25W FC TC=-4%00/+800 gL121 CRLO4S
AbR 29 0658=-3157 2 RESESTOR 19.6k LT 125W F TC=04-100 15299 C& 1/78-TO=1362-F
Aok 30 0£B3=1055 RESISTCR 1M 5% .ZSW FC TC=-=-800/+500 01121 C{B10KS
AR 2L Q757 0465 RESISIOF 100k 1% 4125W F TC=0+100 24546 C4-1/8-T0O=10034:F
AHSR32 0683-4735 5 FESISTOP 47K 5% .25W FC TC==400/+500 01121 CB4T3S
AR 33 0c38-3157 RESISTOR 19.6K 1% .125W F TC=0+-100 15299 C4 1/78-T0=1962-F
A 3R 34 0b83—-1535 RESISIOR 1SK 5% .25W FC TC==400/+800 o1l1z1 81515
AR 3% 0737=0465 FESISTOR 100K 1% 125w F TC=0+ 100 24546 C4-1/8=-TO-1003 F
ARR3E 0633- 1055 RESISTOR 1M 5% .25W FC TC=-800/4300 01121 CR1055
Aad 37 0633~4735 RESISTCR 47K 5% 25W FZ TL==4%00/¢800 o112 CB&T3S
AR 38 0683-1055 RESISTOR 1M 5% .25W FC TC=-800/+9400 1121 €B8l0%s5
AR 39 0683-3335 RESISTOR 33K S3 .25 FC YC==400/+800 [V) b 322N CB3335
Al 40 2683-3335 RESISVOR 23K 5% .25W FC TC=-400/+¢800 o112t 83335
A3r«l 0e83: 3335 RESISTOR 33K 5% +25W FC o112l C8333s5
AnR42 0683=-3135 RESISTOR 33K 5% .25w FC 1121 83335
[FLE T G6B3~3335 PESISTCR 33Kk 5% .25W FC 01121 CR3335
daal 0683-3335 RESISTOF 33k 5% .25W +C otiel 83335
ALBR45 0683=1245 1 RESESTOP 120K 5% 425w FL TC=-800/+300 o112l ca1245
A SR 46 0£E3-4735 RESISTCR 47k 5% .25W FC Y(=-400/+8C0 cliz21 CB4735
ALR T 0683-3335 RESISTOR 33K 3% «25W FC TC==400/+800 oL121 CB3335
ABR4B 0EB3-4725 RESISTOR 447K 5% .25W FC TC=-400/4700 oil2L CB4725
IR 49 06B83-3335 RESISTOR 33K S% .25W FC TC=-400/+400 oL12t CB32335
Aoaf 50 0683-3335 RESISTOR 33K 5% .25W FC T(=—400/+800 oLizt €B3335
A0 51 0683 1055 RESISTOP 1M 5% +25W FC TC=-B00/+900 ol12L ]| caress
aoREZ 0683~1055 RESISTOR 1M 5T .25W FC TC==800/+500 01121 C81055
A6%53 0757-0290 1 RESISTOR 6.19k 1% 125W
AGR 54 0757-0349 1 PESISTOR 22.6k 1% 25W
46155 D6B3-4735 RESISTUR 4TK 5% +25W FC TC==400/+400 oli1zi CB4735
A 5RS6 DoB3 4735 RESISTOR 47K 3% .25W F£C TC==400/+B00 glL12t CB4735
AoRST 0&83-3325 2 RESISTOR 3.3k 5% .25W FC TC=-4007+700 oLl121 cB3325
AR 58 0757-1054 1 PESISTOR 1.47k LT .125W £ TC=0+ 100 24546 C4-1/8-TO-1471-F
aai 59 Uty8-3155 RESISTUR 4e64¥ LT .125W F TC=0¢-100 10299 C4=1/0-TO=4641-F
-1 8-1) D683=3325 RESISTOR 3.3K 5T .25W FC TC= 4Q0/+700 oL1z21 €B3329
Asr6l 0T5T=-04865 AESISTOR 100K 1% 125w F TC=04+=100 24546 C4=1/8-TO-1003-F
ALRE2 3¢98~4433 1 RESISTAR 226k 1% «125W F TC=0¢-100 154299 C&-1/R8-TO=2261: F
AoR 63 Q757T-0401 2 RESISTOR 100 12 .125W F [C=0+- 100 246546 C4=1/8-T0=101-=F
'Y-1:¥-1% 0757=0401 RESISTLF LU0 1T .125W F TC=0+- 100 24546 C4=1/8-TO=101:F
ABRES D6B3-4725 RESISTOR 4.TK 3% 254 FC TC=-400/¢700 oli21 CB«4T25
[Y-1:¥-1-3 0683~-1055 RESISTOR LM 5% .25W FL TC==800/+%900 01121 CRr1055
asroeT 2100-2522 2 RESISTOR=TRMR 10k 10X C SIDE=-ADJ L—~TURN 30983 ET50X103
A5%58 2100-2522 RESISTOR-TRMR 10k 10% C SIDE-ADJ 1=TURN 30983 ET50x103
AGR69 0683-2265 RESISTOR 22M 5% . 25W
——"
See introduction to this section for ordering information
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Model 4261A

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

Section VI
Table 6-3

Reference HP Part L. Mir

: g Oty Description Mfr Part Number
Designation Number Code
asuyl 1820- 0630 1 1C MC «U44F DIGITAL 04713 MHC 4 O 4P
AbUL 1526-0180 1 TIMER, NESSSY 2R480 1826-0180
ASU3 1820~ 0099 1 ICESMT 493N 01265 ShT4031
AbU 1820 0054 2 IC StiTe U0 N GAYE 01295 SHNT400H
asJS5 1820~00175 1 IC Si174 73 N FLIP-FLULP gL.298 ENTHT 3N
asUo 1820-0379 1 IC:TTL 4= AND/OF GATE Qlzes SNTeHIL
AU7 1320- 0054 IC SNT4 00 H GATE Q1295 SNT40UY
Ab6UB 1826-01139 IC MC 1458 CP AMP 04713 MOCl1e35RP]
AoU9 1826-0139 IC MC 1456 CP AMP 06713 MCi454P1
a5ul0 1826- 0139 IC MC 1458 CP AMP 04713 MC145RP ]
a46Jl1 1826~0271 5 [C 5A T41C CP AMP 27014 LM731en
AcUl2 1BZ26-0271 IC UA T741LC CP AMP 27014 LMTS100
A3J13 1820-0221 I€C WA T10C COMPARATGH 07263 T1UHC
al 04261-77007 1 CLOYK PULSE GENZRATUH/COUMTER BDAPN 455y 23480 D4241-77007
alcl 0160-22061 1 CAPACITOR -FXL L5PF + 5% S00WVDE CEP 253480 0leD- 2251
ATC2 u160-2055 CAPLCITCR-FXD JN1UF «AD 20T 100WVDC CER 28580 0150 20535
A2C3 0160-2055 CAPACITOF- FXD LOLUF #40- 20% LO0OWVDC CER 284560 0l160-205%
ATCS 0160-2055 CAPACITCH £X0 01UF #5D-20% YOOWVEC CER 23480 aleo zuss
A7CS 2160-2055 CAPACITOR FXD LO1YF BO- 20T 100WVDC FEF 23480 Glen-20535
ATCS 3180-0374 CAPACITOR-FXD 10UF+ 10% 20vVDC T4 56289 IS0NLOB RAIVI0NT
ATR1 0683-4725 RESISTCPR 4.7k 5% 254 FC TL=2400/+700 01121 CRaeT72E
alr2 N683-4725 RESISTOR 4,7k 5% <25W FC TC= 400/+700 01121 LRa728
AlR3 D683-4725 RESISTUF 4.7K 5T 425W FC TC= 400/+¢700 01121 LR&T2R
ATR G DeB3-4725 RESISTOR 4.7k 53 25w FC TC=-4%00/+700 a1zl CB+725
ATRS D683-4725 RESISTOR 4.7K 3% .254 FC TC= &00/¢700 01121 CBt-7 8
alrRe 0eB3 4725 RESISTOR 447K 5% .05W FC Y(=.400/+700 01121 CB4725
A7Ul 1B20-0567 13 IC MC 4uzap wv 0713 MC 0240
alu2 1820-1490 + IC SHT4LS 90 N CIUNTER 0126¢% SHT=LS2 )
Alu3d 1320-1450 IC ENT4LS 90 N CTUMTEF 01285 SHTHL590 4
alU4 1320-1490 IC SN74L5 50 W COUNTER 01285 ShTALS300
ATUS 1820-1112 5 IC ShT4LS Te N FLIP-FLOP 01295 SNT-LSTu
47U 1320-149U 1€ SN74L3 S0 M CUUNTER 0lz29s ShT&LEDD
Afu? 1620-1478 2 IC SNT4LT $3 N CUUNTE2 01255 SHT4LE=3Yy
Alug 1820-1473 IC SN74LS 92 N CCUNTER 012x8§ SNTELSI3
Afuy 1820-1197 IC SNT4L5 00 @ GeTE 01295 SMT4L 820
altJlio 1220-1217 7 IC SN74LS1S%L N Mmuxp 01295 SHTw! S1CLM
alJdll 1820-1244 d IC SNT4L5153 N DATA EL 01255 SHT4LSLE3n
ATulz 1620 1244 IC SNT4lL5152 W DJATa el 01298 SMTEL s 52
a7dl3 1820-1217 IC SNT4LS15L N MUuxs 0L295s SMT+LSLALA
aluls 1320-1112 IC SNT4LS T4 N FLIP FLIP 01245 SHTALST4
Aluis 16820-1197 IC SNT4LS 00 v GATE GL245 SHT4L 3NV
aluis 1820-1112 IC SN74L5S T4 N FLIF-FLOP 0rZes SNT 5T
A7u1l7 1820 1197 IC SNT4LS 00 N GATE aL2ys SMT74L500
wiuls 1E20-3217 I1C SNT4L5151 N MUxR glae:z SHT+LSL DN
A7ule lLEZO-1217 IC SN74L5151 & MuxpR 01255 SNTHL ZL3LN
47020 1820- 1204 1 IC GNT4LY 20 N GATE L2995 ANT4L320+
afuai 16201440 1 IC SW74LS279 N LATCH 01235 SMT4LS2TON
A7H1 8150-3480 JUNPEFP WIRE 3cm
ATvl Gel0-0209 1 CRYSTAL-QUARTZ: 2 5485MHz ~8430 04100204
ay 04261-77108 1 SEQUENTIAL CCNTACL BO£RD ASSEMBLY 23480 04261-77108
AdC1 2160-2055 CAPACITOR—FX0 UIUF +BU-20% 1UOWVLC CER 28420 OLéD-2)55
A3C2 01&£0-2055 CAPACITUR=FXD «O1JF +380 20% L00avDC CEN 23 4H0 0160 2054
ABC3 0180~0291 L CAPACITCR-FXE 1UF+ LOE 25VDC TA 55289 120010554 1055 ' 2
A8C4 0180-0374 CAPACITOR-FXD LOUF+~10% 20vDC TA 55289 LTE0C105 202042
AJLS 0le0~20€S CAPACITUR "FXT JOLUF +#€) 20% l0OWVLCC ZFp 28400 uled 20535
LY: I ) 0180-037« CAPACITOR-FXL 10UF+ 10% 20vDC T4 552R9 10 0c%s9zoM2
48CR1 1910-0010 DICDE-GF &0V SONR LIS ro-7 2E6R0 1910 001~
AaCR2 1910-0016 DIODE-GE 60V 60NA 1US DO-7 28480 1910-0016
ABCRS 1501-0025 1 CIDCE- GEM PRP 100V 20042 CO-7 28480 1501~ 00z3
AdJdlL 1200-0853 SOCKET=-IC 16~CUNT DIP—3LDit—T ZRMS
a3iQl 1854-0071 TRANSISTOR NPN SI PO=3UUMW FT=200MKZ 28480 1ES54=-007L
A44Q2 1854-0071 TEANSISTCR NPN 31 PO=300MW FT=200MHZ 28480 139« 0070

See introduction to this section for ordering information
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Section VI

Model 42614

—

Table 6-3
N "
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part e Mfr
- . Oty Description Mfr Part Number
Designation Number Code
ARl 0382-4725 RESISTCF 4aTk ZF +23W FC Tr==3%0G0/+700 o121 fH477F
a3dn2 0683 4725 RESTSTOR 4.7k 57 .25/ FC +30/+70u 0.121 CBaTZh
Age3 0+B3-4728 AESISTOR ¢.7¢ 331 .d9a FZ 40a/+700 o1z [ T
A R4 0eRI-H725 AFSISTUR 4Tk 5% 25w FL 40Ur+700 oLzt ALy Z
A3HS 0DEd3I~4725 TESISTOF 4TK F4 .25W FU S007+700 vlel rR-7.5
4dRo 0683 4§25 RESTSTUR o7k 5% 4250 FL iC= 4Q0/7+700 oLvzt CRGT (A
A3RT OLB3-4725 RESISICr L 7k ©7 L25W FO TC=-400/+700 LI CR4T 5
1378 NLE3-4725 AELTSTI? w7k 57 4235w FC TC= 400/+700 oLlzl CreT M
adr § 0ObE3~4725 RESISTOP &.TF 53 25w FC TC=-%00/+70) [LYRIE rpea s
A 3R 10 NeB83-4725 BRESISTOR &7k 57 225w FZ TC= 0074700 otizi TRLT G
A3xll 0483 4725 AZSISTIR 44Tk St 25w FO TL= 4Q07rT00 orizi CR2T*F
A3R12 0583-4723 RESISTUF 4.7k SU 256 FC TC= 4Du/+700 olrzlt CR+T73
A3R1L3 0633=-1045 RZSISTOR 100k 57 23w FC TC= 40078300 012t rpic s
43R 14 D£83~3315 1 RESISYUR 220 57 4254 FL TL= 490/++00 g.121 cp=ste
A3JR15 VeB3-4725 RESISTIF 4.7k 51 .2%¢ FC TC= 20U0/+7T09 otial CReT S
Adnle Qu83 1038 QES1ISTCRF LOF 5% J25H £ TI= 40074700 Ollcl CHILIS
A317 06B3-1035 RESISTIMR 10K 5% L2250 FuL TC=-+400/+T00 oLzl Crinee
A3x1a 06E83-4125 RESISTUP 4.7K 57 425w FL TC=-400/¢709) oL121 CRLT S
A3ui9 Dh33-4725 FESISTUR L.7K €7 .25W TC TO= 400/¢700 gLzl (BT 27
A 8K 20 J6B3=4725 AESISTNR 4.7k S% 25w FTO TC=-400/¢300 oLzt CRe o
ABR21 0683-4725 PESISTUR 4.7k 5% .25W FC TC=-400/+700 a1121 CB4a7Ls
ABR22 0683-4725 RESISTOR 4.7k 5% _26W FC TC=-400/+700 1121 CB47.5
ABR23 0683-472% RESISTOR 4.7k 5% _25W FC TC=-400/+700 01121 Cha725
ABR24 06B83-4725 PESISTOR 4.7 5% .25W FC TC=-400/+700 o1121 cBa725
ABRZS 0683-4725 RESISTOR 4.7k 5% .25W FC TC=-400/+700 01121 CB4725
ABR26 0698-4431 RESISTOR 2.0%5k 1%
ABR27Y 0757-0442 RES{STOR 10k 1% .7125W
ABSI 3101-1313 SWITCH-SL SPDT-HS SUBMIN ZA 120VAC P
ABUT 1820-1217 [C SH74LSIST N MUxp 01295 SH74LST151N
ABU2 1820-1493 2 IC MM74C163H COUNTER 27014 MH74C163N
ABU3 1820-1199 [C SN74LS 04 0 IHV 01298 SH7ALSOAN
ABU4 1820-1202 4 {C SH74LS 10 N GATE 01295 SH74LSI0N
ABUS 1820-1729 2 [C LATCH 74L5259
A8UG 1820-1217 [C SH74LSIST N MUsR 0129% SH74LS15TH
ABU7 1820-1493 [C MH74CT16 3N COUNTER 27014 MM74C163H
ABUS 18i18-2272 1 [C, R.O.M 28480 1818-2272
ABUTO 1820-1729 [C LATCH 7aL5259
A3l 1320 0471 10 53T 06 H Thv G12es Sl‘q'ﬂvCln..._
aiule 1u20-1217 IC SHTuLslal @i Moxr 012¢F SI‘J‘L]I sl
40dJ13 1c20-1112 I€C SHT«LS 74 7 FLIP FLOP 01z"z StT+L57- 1
A3ULe 1H2O-1197 IC SHT4l3 00 N GHYE orec s sMTELOD )
a3y 162014170 3 IC SR7T L5137 1) WTh SLL 012¢%5 SNTeLILSTH
addls 1£20 1134 3 IT SNTHLS1O93N £ UNTEF 01295 Eh 7wl 1 P3N
a3uL7 LE20-1245 1 IC Sd74L%185 [ DCCDDEF 125+ ENTELGEE i
A3Ul8 LB20—-1%e3 1 IC ShT4L5107 | FLIP-FLTIP Q13-% ol B R
a3uvsl9 Lo 1197 IC SiN?+LS 00 b uavE [} Radebd] M Tl LOD
_____________ |y
u3d 04%251=-77009 1 PURER SHORLY BITART A357 MBLY 28+AU 0L 251-T7 U9
4301 130-1057 3 CEP*CITURZFRT 2200 UF 1&vILW AL CLECT 2Eun0 L1420-1057
A3C2 01BU-1057 CLPACITOASFXC 2200 UF 16VICW AL ZLECT 2L ~4EQ 0190-1u37
439C3 0180-1057 CAPACITuURsFEXL 2200 UF 16VDCW AL JLECT 2e480 0lku 1657
A3Ce 0L80-1056 CAPRCITOR=FXL 1009 JF "SviC AL FL-CT 284R0 Jglto l‘)i‘!
A3ICS 0130~-1G56 CAPACITARIFxC 1000 UF 25v0C AL ZlefV 28£0 ulRy- 1usn
AICH 0140-0200 1 CAPRCYITOPR -F£XD 33CPF &- 9% 300WVLL MiCh 721386 CA155250 003 0304V10-
a9C7? 0180~-081% 3 CAPACITOR:FXC LJOUF +100--107 16VDLW AL BEHED Gl 031y
L% Do:] 0160-0814 CAPACITORzFXL LONUF +100-10% levDlih AL 28430 0143 OFY .
A43C- 01E0~-08L4 CAPATITARSFXC LGIUF +1UC-10F LOVOCW AL Ze4E0 L1480 J3l-
A3CAL 1501 0237 2 DIODE:ST, WECTIFILF BRIC6GE, 20QV 28460 1901 023/
AICR2 1501-02137 DIOCc:S1l, FECTIFIER BRIDGE, 2J0V 28480 1901 0231
aIdl 1BS4- 0033 i TRANSISTIR NFPY 213053 31 755 PO=14 Q47132 ehiQE?
aiQ2 5080-3078 TAANGISTCP NPN ST PD=200MW FT=ZOUMBZ 28470 184¢~-03071
A3 5080-3078 TRANLISTCR NPH ST PR=300Mw FT=2000WHLZ 23440 164 007TL
Al 5080-1078 TRANSISTOF WPP ST PUSSGOMw FT=200+HL 26400 1855~007L
ainl 0811-2771 1 RESILTOR 18 5% 1W PW TC=0+-490
IR Z 0£11-1746 2 RESISTOR «32€ 5& Jn PR TC=0#-400 75042 ShH2 3£ /71003
AIr 3 0663-102% RESISTOR 1k 51 «25W F0 TC=-400/¢6C0 o1zt CBRlOZ®
A IR 0911-1T74c RESISTOF «36 3% W PW TC=0+#-800 75042 BwH2 ES/.UL_}—J
AdEG D157-0434d 1 QISISTUR Selld 1t 125w £ TC=0+ 100 24546 Ca Y/A-TOD5LIY F
Adnb 2100- 2521 i FESISTOH-THEMR 2K LOL T SIELZ-A0J 1-TURH 30783 FTZ 05202
3R 7 DIET-0440 IESISTOR 7.5k 1y .123% F TC=0¢- L0u 247486 C4 V/8-T] 7591 =
A3RB 0757-0289 1 RESISTIr 12,3k 17 41256 F TC=0+ 10U 1s701 I‘F‘#El_/E—TU-l-‘JE’ F
AIRF 0658~-4020 L RESISTOF 9.53k 1% J120W F TC=0+-100 1€ 259 C4-148 T 953L-F
AIR10 0757-0442 RESISTOR 10 1T 125w ¢ TC=0+-100 26545 le-178-TD-LUL2=F

—_——
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Model 4261A

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

Section VI
Table 6-3

erence HP Part L. Mfr
Referenc Qty Description Mfr Part Number
Designation Number Code
AdR1L 0757- 0942 RESISTOP 10K 1% .125W F TC=0+=100 24546 L4~1/8-Ty~1002-F
AIR12 0668~3155 RESISTOR 4464K 1T .125W F TC=U4-100 142575 C4-1/0=-TO-%bk1-F
AMR13 0698~3153 RESISTCR 4.64k L% .125W F TC=04-1ud 15299 Ch=1/8-TU=tbt)-F
A9R 14 0698-3431 1 RESISTOR 23.7 L2 ,123w% F TC=0¢=100 038FH PMEGE=) /=-T0 23R7-F
AFR1S 0757-0420 1 RESISTCR 750 1% .125W F TC=0+=100 24546 C4=1/8-TN-751 -+
AR1E 0698- 3427 1 RESISTOR 13.3 12 .125W F TC=0#=100 043A8 PNESS-L/P-TO L3IRA-F
AIRILT 0757-0317 RESISTGR 1.33K 1X .125W F [C=D¢=100 24546 C4-1/68-TO=123|-F
A9R1E 0757-0159 PESISTOR 1k 1% _SW
KURTY 0683-7525 PESISTOR 7.5k 5% 25W
AU1 1826 Q271 1C UA  7+1C 0P 2aNP 27014 LMT+1CN
A9U2 50B0-3834 1 IC UA  723C v RGLTR 072¢3 723HC
A9U3 1826-0271 IC UA  741C CP AMP 27014 LMTHYCH
AJU% _ _ _Jﬂé:@ﬂ;__"______LQELJ:E;Quwﬁ________________jl%i__EUiEE ___________
A0 04261-77010 1 MOTHER BOARD ASSEMBLY 28480 04261-77010
04261-87010 1 BOARD: BLANE 28480 04261-87010
A1001 1200-0853 7 SOCKET-IC 16-CONT DIP-SLOR-TERMS
A10R1 1810-0164 NETWORK -RES 9-PIN-SIP . 15-PIN-SPCG 28480 1BI0-0164
AOR2 1810-0164 NETWORE-RES 9-PIN-SIP .15-PINT5PCG 28480 1810-0164
AT0U1 1820-1470 IC SN74L5157 N DATA SEL 01295 SN74LSIS7N
A10U2 1820-1470 IC SN74L5157 N DATA CEL 03295 SN7T4LSIS7N
AT MISCELLANEOUS
0360-1653 4 TERMINAL-STUD SGL-PIMN PRESS-MTG 28480 0360-1653
1251-203% 15 CUNNECTOR-PC EDGE 15-QNT/ROM 2-ROWS 71785 252-15-30-300
1251-0194 1 CONHECTOR-PC EDGE (PART OF 04261-72010})
CABLE ASSEMBLIES
04261-72003 1 CABLE ASSEMBLY (LCURP-A10) 28480 04261-72003
04261-72004 1 CABLE ASSEMBLY (LPOTEN-Al0) 28480 04261-72004
04261-72005 1 CABLE ASSEMBLY (HCUR-AT0) 28480 04261-72005
04261-72006 1 CABLE ASSEMBLY (HPOTEN-ATOD) 28480 04261-72006
04261-72007 1 CABLE ASSEMBLY (COFFSET-A10) 28480 04261-72007
04261-72010 1 CABLE AGSEMBLY (AS-PEAP PANEL)
04261-72008 1 CABLE ASSEMBLY (LINE MODULE-POWER SWITCH) 28480 N4261-72008
04261-72023 1 CABLE ASSEMBLY (OPTION 003) 28480 04261-72023
A11 thru A20 HOT ASSIGNED
A21 04261-77021 1 PARALLEL OATA OUTPUT BUARL ASSLHBLY 268480 04761=-T7)31
(OPT ION OUl)
A2ic1 01R0~-0374 CAPACITOH=-FXC 1OUF#+102 Z0vDC TA 562189 15300106 90620012
azic2 0160~2055 CAPACI TP~ FXD <JlUF ¢A0=¢0% LUOWVDC CER 28440 0163 2055
a21¢3 0160-2055 CAPACITCR=FXL JOLUF +80=20% 100WVLL CER ER L1460 094
a21cse 0160-2055 CAPACITCR=FXD ,OLUF +[0=20¢ 100wvyNL CER 25460 016G 2055
421CR1 1902-0041 CICOE=IHF S4lLV S¥ DO-7 POzeaW TCzo,009Y% ULTL2 SZ N2 S8
A21CR2 L502-0041 DIDCE-24P SoLllV 5% NO~7 PD=.aW TC= 0091 f4713 €7 LN939 §E
A2141 0360-1706 3 RIBRON CAPLE S0 TERM IHSIL DSPL TYPE Ta5A1 3406-000U0
A26J2 0360-1706 AIBBON CABLE SO0-TERM [(HSUL DSPL TYFE 76381 3426~0300
A21lR1 0083-4725 RLSISTCOR 4¢7K 5T .25W FC TC= 430/+700 aL121 Ciu72s
A21R2 0683-1025 GESISTO® 1k 5% .25k FL TL=-~00/+600 nL121 £ep1nts
A21R3 06B3-1825 RESISTCF 1.8k 5% .25v FC TL= 4QU/+700 oLzl (e
A21R4 06831825 PESISTOR 1.BK 54 .25W FC TL= %00/+700 oL12l cgrean
a21R5 06€3~1825 RESISTOR Ll.6F 5% .u5W F TC=-430/+700 oL TR1325

See introduction to this section for ordering information



Section VI

Model 42614

Table 6-3
N ’ )
Table 6-3. Replaceable Parts (Cont’d).
Reference HP Part e Mfr
N A Qty Description Mfr Part Number
Designation Number Code
—
A21R6 0683-182% RESISTOR 1.8k 5% ,25W FC TC=- 400/+700 01121 CR1825
A21R7 0683—-1025 RESISTVOR 1Kk 5% L25W FL TC==400/+&00 ot121 €e102s
A21R8B 0683~-1025 RESISTOR 1K 5T .25w FC TC==400/+600 o112t CB1025
A21R9 0683-2725 ) RESISTOR 2.TK 5% .25W FC TC= 400/+700 01121 €B27125
AZLlRLO 0683-2725 RESISTOR 2.7k S% .25W FC TC=-400/+700 01121 CB2725
A21R11 0683-2725 RESISTOR 2.7k 5% .25W FC TC=-400/+700 01121 cB2725
A 21R12 0683-2725 RESISTOR 2.7k 5% .25w FC TC==400/+T700 ol121 €82725
A21R13 0683~102% RESISTOR 1K ST .25W FC TC=-%00/+600 01121 81025
A21R14 0683~102% RESISTOR 1k ST .25 FC TC==400/+600 oli2l €B1025
A21R15 0683-1025 RESISTOR 1k 5% .25W FC T(=-400/+8600 01121 ca1025
4 21R16 0683-1025 RESISTOR 1K ST .25k FC TC==4%00/+4600 olt21 cB81025
AZ2LRL1T7 06B3-1025 RESISTOR 1K 5% .25W FC TC==400/+600 o121 €81025
A21R18 0683-1025 RESISTOR 1K 5% .25W FC TC==400/+600 01121 CErO25
a2iul 1820-0305 L EC:TIL 4=-8BIT BIMARY FULL ADDER 01295 SNT7483N
A2lu2 L820- 0668 2 IC SNT4 07 N BUFFZIR 01295 SHT40TN
42143 1820-0282 2 IC SNT4 86 N GATE 01295 ENT4BEN
A21U4% 1820-0174 2 IC SNT4 04 N INV 0129% SNT404N
a21Us 1820 1197 IC SNT4LS 00 M 6GATE 01295 SNT4LS00N
A21Ué 1820-1199 IC SNT4LS 04 N INV 01295 SKN7+LS08N
42197 1820~1202 IC SNTALS 10 N GATE 01295 SNT4LS10N
A2iug 1820-0294 8 1C DM 85
A21U9 1820-0294 1C DM 85
az1ulo 1820-0294 1C OM B85
A21Uli 1820-0294 1C DM 8%
421Wl 04261-72009 3 CABLE ASSEMBLY 28480 0u261=72005
AzZlw2 0426172009 CABLE ASSEMBLY 23480 042561=-72009
________________________ e ]
a2 J4261-77022 1 PARAMETER SERIAL PARALLEL BCD DATA OUTPUT 2848680 04261-77022
BOARD ASSEMBLY (CPTION 002)
Az22C1 0180~0374 CAPACITOR~FXD 1D0UF +10% 20vDC TA 56289 15001 06%X92020B2
A22C2 0160~2055 CAPACITOR-—FXD ~01UF +80-20% LOOWVDC CER 28480 0160-2055
A22C3 0l160~-2055 CAPACITOR=FXD LOLIUF +80 20Z% LOOWVD(C CER 28480 0160=2055
422CH 0160-2055 CAPACITORP=FXD 401UF +B80=20% LOOWVDC CER 28480 0l60-2055
A422C5 Q160-2055 CAPACITOR=FXD L01UF +80-20% LOOWVDC CER 28480 0160-2055
a22C6 0160-2055 CAPACITOR=FXD OlUF +80-20% LOOWVLL CER 28480 0160- 20655
A22CRL 1902-0041 0IODE-INR S5.11V 5% DO-7 PD=.4W T(C= 0092 04712 S1 10939 98
A2211 0360-1706 RIBBOMN CABLE SO-TERM INSUL DSPL TYPE 763861 A426=-0001
A22R1 0ec83-1025 RESISTOR 1K 5% .25W FC TC==400/¢£00 o112l cBlo25
A22R2 Q6831025 RESISTOR 1k S% .25W FC TC==400/+600 agilel €81025
A22R3 0683-1025 RESISTOR 1k ST .25W FC TC==400/+600 o121 CR1a2s
A22R4 D683-1825 RESISTOR 1l.8# 5% .25W FC TC=-400/+700 o1l121 CB182S
A22RS 0683-1825 RESISTOR l.8F 5% 256 FC TC=-400/+700 01121 cprszs
A22R8 Do683-4725 RESISTOR 4.7k 5% .25W FC TC=-400/+700 01121 CBaT2S
A22R7 Q683-1025 RESISTOF 1K SX .25W FC TC==400/+600 o1zl €Bl02%
A22R8 06832125 RESISTOR 2.7k 53 .25W FC TC=-400/+700 aliz1 cBiT25
A22R9 06832725 RESISTOR 2.7k 5% .25 FC TC=-400/+700 01121 €B2725
A22R10 0683-1025 AESISTOR 1K 5% .25W FC TC=-400/¢600 01121 81025
422R11 06831025 RESISTOR 1K 5% .25W FC TC==400/¢600 01121 CBLOZ2S
A22R12 0683-1025 RESESYDR 1K 5% .25W FC TC==400/¢5600 oil21 cp102s
4 22813 0683-4725 RESISTOR 4.7k S§ .25W FC TC=-400/+700 or121 CB&T25
A22R1% 0683-4725 RESISTOR 4.7k 52 .25w FL TC=-400/+700 o112t CB4T2S
R22R1S 0683-4725 RESISTOR 4.7k ST .25k FC TC=-40Q0/4700 orizt CBAT2S
A22R16 06B3-4725 RESISTOR 4.T# 53 .25W FC TC=-40G/+700 01121 ca4T2%
A22R17 0683-4725 RESISTGP 4.7k S% .25W FL TC==400/+700 ollizi CB4725
A22R18 0eB3-472S RESISTOR 4.7% ST .25W FC TC==400/+700 (119 V3 CB4T2S
A22R19 0683-4725 RESISTOR 4.7k 5% .25W FC TC==400/+700 01121 CB4725
422R20 0683~4725 RESISITOR 4.7k 5% .25W FL TC=-400/+700 01121 £B84725
A22R2L 06B83=-4725 RESISTOR 4.7% 5% .25W FC TC==400/+T00 o112zt €B4T25
A225 3101-1313 1 SWITCH-SL DP3T-NS FMINTR .54 125VAC/DC PC 79727 G128S5-0004
a22ul 1820-0910 1 1C SN74LS 83 N ADDER 01295 SNT4LS33 4
42242 1820-0511 1 IC SN74 08 N GATE a1295 SNT408N
al2u3 1820-0668 1C SN74 07 N 3UFFEFR 01295 SNT«OTN
a22tk 1820-0282 IC SN74 86 N GATE 0129¢% SMT&B6N
A22U5 1820-0174 IC SN74 04 N TNV 01295 SNT406N
a22Uo 1820=1157 IC SNT4LS 00 N GATE 1295 SNT4LSO0N
a22u7 1820~1199 IC SN74LS O& N Thv a1295 IRTLL S04
42248 1820-1202 IC SN74LS 10 N GATE 01295 SNT4LS1ON
w22U9 18200762 4 IC SNT4 157 N MUKFK 01295 SNT41STN
A22Ul0 1820-0762 IC SN74 157 N MUXR 01295 SNT21ETN
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Model 4261A

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

Section VI
Table 6-3

Reference HP Part L Mfr
) g Qty Description Mfr Part Number
Designation Number Code
12201l LE20 0762 IC SNT4 157 N HUXR 01255 SHTW15TH
a22ul2 L820-0762 IC SHT4 157 N MUXR 01258 SHT~157h
A22U13 1820-1433 IC SNT4LSLleq N RGTF 01256 SHTWL L bun
222Ul 1EZ0-1433 IC SNT4LS164 N FGTE 01295 SHT4L 16N
a22Uis 18201433 IC SNTSLSLEY N PITR 0r.29¢ ENT4LS1e vt
ald2ule 1820-1433 IC SNTQLSlo% N RGTR 01255 ST TaL 51BN
422017 1€20 1112 IC SNT4LS T4 N FLIP FLOP 01295 SNT4L 5T
a2ZULB 1E20~1202 1€ SKTsLS 1€ N GAIE 01295 SHT# 51O
azzul9 1ez0-1212 L IC SNT4LS112 o FLIP-FL P G195 SHTaLEL12t
h2lvzo 1620-1144% IC SN74LS D2 I G-TE 01295 SNT«LZD2Y
a22W1 04201-72009 CABLE ASI=NMPLY 28480 064251-7200¢
1 N160-4259 4 CAPATITOR 0.22UF 10% 04742 SFP0u0 2
2190-0205 4 WASHER (FOR TRANSISTOP RETAINING SCREWS) 0-713 Sk20F0-2
1050-0010 6 WASHER-FLAT 04713 1N3OQTE
2 B160-1586 CAPACITOR-FXD MY 0.1UF 10% 100VDCH 28480
€3 0160-1586 CAPACITOR-FYD MY 0.TUF 10% 100VDCW 78480
cRa 1901-0033 DIODE-GEN FRP 150V 200MA DO-7 24480 1801-003)
CRS 1901-0033 DIODE-GEN PRP 180V Z0OMA DO-7 28480 1901-0033
CP6 1901-0033 DIODE-GEN FRP 130V Z0OMA DO-7 21480 1901-0033
tR7 1901-0033 DIODE-GEN PRP 130V Z00MA DO-7 28480 1901-0033
Fl 2170-0201 1 FUSE .25A 250V 5LO-BLO 1.25% .25 UL IEC 75915 313.2505
2110-0202 1 FUSE .5A 250% SLO-BLO 1.25% 25 UL IEC 75915 313.5005
Rl 0683-1025 PESISTOR Vb 5% .25W FC TC=-400/+600 01121 CB1025
R 0698-3391 RESISTOR 21.5 OHM 1% 1/2W
[ 0698-3391 RESISTOR 21.5 OHM 1% 1/2uW
W1 8120-1378 1 CABLE ASSY 1-COND 18-AMG {POWER) 28480 8120-1378
6960-0016 1 PLUG-HOLE TR-HD .125-DIA MYL
{INST CARD STOPPER) 01768 107-080501-01-0101
7120-0321 1 NAMEPLATE.CAUTIBH (JAPANESE) 28480 7120-0321
2360-0117 6 SCREW-HACH 6-32 . 375-IN-LG PAN-HD-POZI
FOR RETATHING A10 28480 23960-0117
2360-0201 2 SCREW MACH 6-32 . 375-IN-LG PAN-HD-POTI
FOR PETAINING A10 21480 2360-0201
1251-0048 1 COUMECTOR-AC PWP 5-15 FEW ADPTR BO126 C-0602-000-BLACH
1950-0072 1 MUT-HEY-DBL-CHAM 1/4-32-THD .062-THF
{FOR MAHUAL SWITCH) 82389 P-1975
ate, an 5060-4020 2 CONNECTOR ASSEMBLY, 50-CONTACT
(OPT. vOT/002) 21280 5060-46)20
7100-1185 1 LABEL, IHFO CAUTION (ENGLISH) 24480 | 7120-3185
5001-0439 2 TRIM SIDE 28480 5001-0439
5040-7203 1 TRIM STRIP 28480 5040-7203
0580-0025 2 HUT -HEX-PLSTCLFG 6-32-THD .172-THE 72962 Eona 97nme?
{FOR YA9L)
J12 04261-77123 1 CONNECTOR BOARD ASSEMELY (OPTION 003 ) 28480 | op4261-77123
04261-85021 1 FILM (1) ANNUNCIATOR 28480 | 04261-850-7
D4261-40023 1 LAMP HUOUSE (CIRCUIT MODE)
04261-4002 ¢ | LAMP HOUSE (UNIT)
04261-85022 | FILM (1) C+T MODE 28480 | 04261-85022
04261-85023 1 NAMEPLATE (OPTION 002) 28480 04261-85023
7120-5088 i LABEL, INFO (POWER RATING) 28480 | 7120-50a8
0PTION 010
ha 04261-66904 OSCILLATOR/PANGE PESISTOP BOARD ASSEMBLY
AaR2 0698-4482 RESISTOR 17 4% OHM 1% .125W
A4RYg 0698-3116 RESISTOR 17 B OHM 1% .125W
A4RS 0757-0470 RESISTOR 162k UMM 1% .125W
A4RG 0757-0470 RESISTOR 162+ OHM 1% 125K
6 04261-669086 PHASE DETECTOR/INTEGRATOR BOARD ASSEMBLY
AECTO 0160-1563 CAPACITOR-FAD 47UF 5%
AGCRS 1902-3083 DIODE-ZNR 3 64V 2%

See 1ntroduction to this section for ordering information
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Section VI Model 4261A
Table 6-3
Table 6-3. Replaceable Parts (Cont’d).
HP Part - Mfr

Reference Qty Description Mfr Part Number
Designation Number Code
1 0515-0889 6] SCREW-mMACH M3 5 28480
2 5061-9564 1 COVER, BOTTOM 28480
3 04267-10024 1] DECr, LEFT 28480 | 08261-10024
4 2360-0115 22 SCREW-MACH 6-32 312-IH-LG PAN-HD-POZI 28480 ¢360-0115
[ 04261-10026 1 HEAT SIHNEK 28480 04261-10026
&6 05715-1668 16 SCREW-MACH 1
7 5021-5816 1 FRAME, REAP 28480

8 5040-1318 1 COVER, L MODULE 28480 { 5040-3318
9 0960-0443 1 LINE MODULE 28480 | 0960-0343
10 04261-10001 1 PANEL, PEAR 28480 | 04261-10001
1 2200-0141 4] SCPEW-MACH 4-20 312-IN-LG PAN-HD-POZI 2a480 [ 2200-0141
12 04761-10030 4} TRANSISTOR COVER 28480 | 04261-10030
13(01,6) 1510-0107 21 BINDING FOST-S6L 3/8-32 JGH/CBE SGL TU 2a480 | 1510-0107
14{32-35,307) 1510-n080 5 BINDIMG POST-5GL 3/8-32 JaF SGL TU 28480 1510-0080
15(08,09) 1250-0118 2 CONNECTOR-PF BNC FEM 5GL HOLE FR 90949 37-2221-1022
16 2190-N016 10|  WASHER-LF INTL T NO -3/8 .377-IN-1D 78189 | 19z0-02

17 2950-0043 5 NUT-HEY -DBL-CHAM 1/B-32-THD .094-THE 73743 2% 28200

18 2360-0113% 15 SCREW-MACH 6-32 .25-IN-LG PAN-HD-POII 28480 2360-0113
19 5001-0460 t COVER,TOP 28480 5001-0460
20 5041-6820 ] STRAP, HANDLE CAP, RIGHT 28480

21 0515-1132 2| cap, sTRAP M50 28480

22 5060-9803 1 STRAP, HANDLE 28480 5060-9802
23 5041-6815 I STRAP, HANDLE CAP, FRONT 26480

24 05135-0081 | NUT HE® M5 » 8 28480

25 0308110027 4 SHIELD 28480 N40B81-10027
26 5021-5836 4 STRUT, CORHNER 28480

27 04261-10025 ] DECK, PIGHT 28480 |  04261-10025
28 5021-5815 1 FRAME, FRONT 28480

2 04261-00201 1 SUB PANEL FRONT 28480

30 04261-50123 i PANEL, FRONT (YHP) 2sas0 | 0az61-50121
30 04261-50122 1 PAMEL,” FRONT (HP) 28480 04261-50122
30 04.61-50124 PAHEL FRONT {OPT. 010}

ER| 04261-10021 1 PANEL , FRONT 28480 04261-10021
32 04261-10031 1 PROTECTOR 28480 0426T-10031
33 04261-959901 1 INSTRUCTION CARD (EHGLISH) 28480 04261-99901
32 04261-989900 1 INSTRUCTION CAPD (JAPAMNESE) 28480 04261-99900

04261-99902 INSTRUCTION CARD (OPT. 010) 28480 7120-0478

Ju 7120-0478 1 TRADE MAPE (YHP) 2B480 7120-0478
34 7120-12519 1 TRADE MAPY (HP) L8480 7120-1.54
35 5000-4206 3 SHORTING LINE 28450 5000-4206
36 0370-2159 1 FNOB:PUSHBUTTON 28480 0370-2159
37 2350-0001 4 HUT-HEX-DBL -CHAM 3/B-32-THD _094-THF 12647 20/4-13

ek 1460-1345 2 WIREFORM 1.34-M 3-LG SS5T JBABD 1460-1345
39 2200-0101 2 SCREW-MACH 4-40 188 IN-LG PAN-HD-POZI 28480 2200-0101
30 5040-7201 4 FOOT, FULL/HALF MDDULE 28480 5040-7201
41 04261-10028 i SHIELD 2JB480 04261-10028

2 0360-1190 1 TERMINAL-LUG-SLDP 3/8 SCR .38/.078 ID 719963 720~ 3B80H
43 03271-10030 PLATE 28480 | 04261-10030
44 0520-0129 6 SCPEW-MACH 2-56 PAN-HD-POZI 28480 6520-0129
45 2190-0008 ] WASHER-LE E¥T T NO.-6 .141-IN-ID 73734 1341

15 0624-0045 6 SCREW-TPG 6-20 375-IN-LG PAN-HD PHL-PEC | 28480 | 0624-0045
a7 0340-0458 1 INSULATOR-STR T0-3 .003-THEk 28480 0340-0458
48{Q1) 1854-0063 1 TRANSISTOR PN 2N3055 51 TO-3 PD=115W 28880 |  1854-0063
43(CP1) 1902-1232 1 DINDE-ZNP TN3IQ9T7AR 5.aV 5% D0O-4 PD=T0W 04713 TH399T7PR
50(CR1,CR2) 1901-0496 2 DIODE-PUR RECT 100V 12A DO-4 04713 SE2080-2

5] 0360-0270 3 TEPMINAL-LUG-SLDR Y0 SCP .195/ 093 ID 79963 BO7

52 3050-0226 4 WASHER-FL MTLC NO.-10 .203-IN-ID 80120 ANBEOCTIOL
53 1200-0080 4 INSULATOR-X5TR TRAKSISTOP 19-1D 28480 §  1200-0080
59 2746-0003 3 WUT-HE*-W/LEWP 10-32-THD .125-THk 73734 9227

55 0340-0140 2 INSULATOR-¥STR T0-66 003-THE 2B84B0 0340-0140
56(02,03) 1854-0072 2 TRANSTISTORP HPN 2H3054 S1 T0-66 PD=25W 02735 283054

57 2510-0063 4 SCREW-MACH 8-32 1.5-IMN-LG PAN-HD-POZI 28480 2510-0063
58 2190-0017 4 WASHER-LEk HLCL RO.-8 16B-IN-ID 28480 2190-0017
59 J050-0130 4 WASHEP-FL LAM 1 265-1IN-ID 1 603-INH-0D 28480 3050-0130
60(T1) 9100-0850 1 TRANSFOPMER -POWER 28480 9100-0850

See introduction to this section for ordering information
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Model 4261A Sec¢tion VII
Paragraphs 7-1 to 7-5
SECTION viI
MANUAL CHANGES
7-1. INTRODUCTION. Table 7-1. Manual Changes by Serial Number.
7-2. This section contains information for adapting ] ]
. P Serial Prefix
this manual to instruments to which the contentsdo Numb Make Manual Changes
not directly apply. The following paragraphs ex- or Number
plain how to adapt this manual to apply to older in- _ -
struments with lower serial prefixes. 1545J-00320 and below 4 B, C,D,E F,G, H
7.3. MANUAL CHANGES. 1545J-00400 and below B, C,D,E, E, G, H
7-4. To adapt this manual to your particular instru- 1622J00640 and below c,D,E F,G, H
ment, refer to Table 7-1 and make all of the manual '
changes listed opposite your instrument serial num- 1622301290 and below D, E, F,G, H
ber. Perform these changes in the sequence listed.
Table 7-2 gives a manual changes -summary by 1810J and below E, F, G, H
assembly.
1821304090 and below F,G, H
7-5. If your instrument serial number is not listed
on the title page of this manual or in Table 7-1 to the 1821306370 and below G.H
right, it may be documented in a yellow MANUAL '
CHANGES supplement. For additional information 1821308360 and below H
about serial number coverage, refer to INSTRU-
MENT COVERED BY MANUAL in Section I.
)
Q
Table 7-2. Summary of Changes by Assembly.
Assembly
CHANGE
Al | A2 | A3 | A4 | A5 | a6 | A7 | as | a9 | ato] as1 | A% No,
Prefix
A Jl R53| C20
thru
J8
B 04261-| A3 C13 A8 04261 -
40025, | C8 R53 C8 40023,
04261- ;‘t R54 ggg 04261-
o
40026, | pio 72 40024,
04261-] ULS8 R25
40027, | CR1 R26
CR2 R27
CR3 S1
CR4 U8
J5 CR4
u3o CR3
U3l J3
J+4
J5
S2
U9
C R14
R26
D
C2 R2
C3 R3
g 7-1




Section VII
Table 7-2 Model 42614

Table 7-2., Summary of Changes by Assembly (Cont'd).

Assembly
CHANGE
Al A2 A3 Ad Ab A6 A7 A8 A9 AlG A2l A22 No
Prefix
E CR4
CR"7
CR10
CR11
CR23
CR24
Kl -
K4
Q16 -
Q19
R10
R13
R19 -
R22
R40 -
R47
RT4 -
R84
F Ul
U3
CR1
CR2
R29
R30 )
R38 q;
R39 /
R86
G 51
H Metrication




Model 4261 A

7-6. MANUAL CHANGE INSTRUCTIONS.
CHANGE A,

1. Page 8-61, Figure 8-26, Ad circuit schematics,
Add the tollowing note:

A4R53 1s constructed by two resistors in parallel, 11,111k
and 5. 6Mf. Since the resistuance of these paralleled resis-
tors is equal to 11, 090k, use A4R53 P N: 0698-2295 for
repair,

2. Page 8-63, Figure 8-29, A5 circuit schematics,
Add the following note:

In some instruments, A5C20 (39pF) is not installed in paral-
lel with ASR31. Install A5C20 in all nstruments {if not
already included).

3. Page 6-3, Table 6-3, Replaceable Parts,
Delete A2J1 thru J8, HF P, N: 1200-0474: jack,
Note

Above deletion does not apply to an instrument in which a
a complete A2 board assembly has been used for repair,

CHANGE B.

1. Page 6-9, Table 6-3, Replaceable Parts,
Add following parts:

A6C13, HP P N: 0160-1675, C-FXD L22uF,
A6R53, HP P 'N: 0757-0441, R-FXD 8. 25kD.
A6R54, HP P N: 0757-0454; R-FXD 33.2k%.

Delete following parts
A6C13, HP P N: 0160-1674; C-FXD 0. 33uF.

ABR53, HP P N: 0757-0290; R-FXD 6. 19kD.
A6R54, HP P N: 0757-0349; R-FXD 22.6kQ.

2

Page 8-65, Figure 8-32, A6 circuit schematics,
Change A6 circuit schematics partially per above changes.

2. Page 6-4, Table 6-3, Replaceable Parts,
Delete following parts:

HP P N: 04261-40025 1 SPACER FOR LED LAMP
HP P 'N: 04261-40026 1 SPACER FOR LED LAMP
HP P N: 04261-40027 1 SPACER FOR LED LAMP

Page 6-15, Table 6-3, Replaceable Parts,
Delete following parts:

HP P N: 04261-40023 1 LAMP HOUSE
HP P'N: 04261-40024 1 LAMP HOUSE

Section VII
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3. Page 6-4, Table 6-3, Replaceable Parts,
Add following parts

A3, HP P/N: 04261-77003; A3 DISPLAY DRIVER BOARD
A3C8, HP P 'N: 0160-2055; C-FXD .01uF

A3CRI1, HP P,N: 1902-3002, DIODE-ZENER 2. 37V
A3CR2, HP P/N: 1902-3002, DIODE-ZENER 2. 37V
A3CR3, HP P,/'N: 1910-0016, DIODE GE SWITCHING
A3CR4, HP P/N: 1910-0016, DIODE GE SWITCHING
A3J4, HP P 'N' 1200-0468; SOCKET

A3J5, HP P'N 1200-0468; SOCKET

A3U30, HP P N: 04261-85001: IC ROM

A3U31, HP P N: 04261-85002; IC ROM

Delete followmng parts:

A3, HP P 'N: 04261-77103; A3 DISPLAY DRIVER BOARD
A3C8, HP P 'N: 0180-0374; C-FXD 10uF

A3J4, HP P/N 1200-0613: SOCKET

A3R9, HP P 'N: 0698-4431; R-FXD 2. 05kQ

A3R10, HP P'N: 0757-0442: R:FXD 10, 0kQ

A3U18, HP P 'N: 1818-2271: IC-ROM

Pages 6-11 and 6-12, Table 6-3, Replaceable Parts,
Add following parts:

A8, HP P N: 04261-77008; A8 SEQUENCE CONTROL BOARD

ABCR2Z, HP P'N: 1902-3002; DIODE-ZENER 2. 37V
ABCR3, HP P ‘N: 1910-0016; DIODE-SWITCHING
ABCR4, HP P N: 1902-3002; DIODE-ZENER 2. 37V
ABCRS, HP P 'N: 1901-0025; DIODE

ABJ2, HP P N: 1200-0468; SOCKET

A8J3, HP P'N: 1200-0468; SOCKET

A8J4, HP P 'N: 1200-0438; SOCKET

A8J5, HP P N: 1200-0438; SOCKET

A8S1, HP P.'N. 3101-1274; SWITCH-SLIDE
A882, HP P N: 3101-1274; SWITCH-SLIDE
A8U8, HP PN 04261-85003; IC-ROM
A8U9, HP P N 04261-85004; IC-ROM

Note

Delete following parts from above list for units serialized
1545J-00250 and below:

ABJ4, HP P/N: 1200-0438, SOCKET
ABJ5, HP P N: 1200-0438, SOCKET

Delete following parts:

A8, HP P,N: 04261-77108; A8 SEQUENCE CONTROL BOARD

A8C8, HP P/N: 0180-0197; C-FXD 2, 2uF
A8BCR2, HP P'N: 1910-0016; DIODE SWITCHING
ABCR3, HP P 'N: 1901-0025; DIODE

A8J2, HP P 'N: 1200-0613; SOCKET

A8R25, HP P/N: 0683-4725, R-FXD 4.7k 5%
ABR26, HP P N: 0698-4431, R-FXD 2.05k9 1%
ABR27, HP P/N: 0757-0442, R-FXD 10.0kQ
A8S1, HP P N: 3101-1313, SWITCH-SLIDE
AB8US8, HP P, N: 1818-2272, IC ROM

T-4
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Model 4261 A

Page 8-59, Figure 8-23, A3 circuit schematics,
Change schematics partially as follows:
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Page 8-59, Figure 8-22, A3 Parts Locations,
Change parts locations for A3 board as follows:

Ja JS5

Replace A3U18 with A3U30, U31, and CR! thru CR4 in the A3 board
troubleshooting tree,

7-6
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Page 8-69, Figure 8-36, A8 circuit schematics,
Change schematics partially as follows
L] | L | CONTROL ROM
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Page 8-69, Figure 8-35, A8 Parts Locations,
Change parts locations for A8 board as follows:

"WI1 Points”

i

§41

They
s

e
—r

Chl=
h LB

HERE A1

() I{E‘ﬁ

‘.
13

Tpix!

Note

J4 and J5 sockets are not installed 1n units serialized 1545J-
00250 and below.

Replace A8U8S with A8U8, U9, and CRI thru CR4 in troubleshooting guide Figure 8-12.
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Model 4261 A Section VII
CHANGES C and D

CHANGE C,

1. Page 5-1, Table 5-1:
Add the following table to Table 5-1.

Component Nominal Value Range Effect on Perfoemance

HP P/N 0698-3259 R:FXD
A4R26 HP P/N 0757-0440 R:FXD
HP P/N D757-0441 R:FxD

.87k | Changes oscillator level. If
.50k} oscillator level is insuffi-
.25k | cient, use more resistance;
if excessive, use less
resistance.

~i ~2

o0

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

A4R 14, HP P/N: 0683-3335; R-FXD 33k
A4R26, HP P/N:0698-3259; R-FXD 7.87k

Delete the following parts:

A4R14, HP P/N: 0683-1035; R-FXD 10k
A4R26, HP P/N: 0698-3515; R-FND 5.90k

3. Page 8-60, Figure 8-24:

Change the signal level limits in the first step to 6.2Vpp-7.2Vpp for both

120Hz and lkHz.

4. Page 8-61, Figure 8-26:
Change the gain value of the POWER AMPL to (x1.8) on the schematics.

CHANGE D.

1. Page 6-15, Table 6-3, Replaceable Parts,
Delete following parts:

C2, HP P/N:0160-1586 ; C-FXD 0.1 uF
3, HP P/N: 0160-1586 ; C-FXD 0.1yF
R2, HP P/N: 0698-3391 ; R-FXD 21.59
R3, HP P/N: 0698-3391 ; R-FXD 21.53

2. Page 8-61, Figure 8-26, A4 Circuit Schematies, 517u L oL -

Partially change schematics as follows:

| UNKNOWN ]

WHT
A A
PSR De —( 3R e
[
Yar IR
0) Gx
e
BLU
o
Lp
@ 5(6L:
5HL)
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Section VII Model 4261 A
CHANGE E
CHANGE E. ]
1. Pages 6-5, 6-6 and 6-7, Table 6-3, Replaceable Parts,
Change A4 board replaceable parts list to Table A.
p
Table A (Sheet 1 of 3).
Reference HP Part . MEr
: A Oty Description Mfr Part Number

Designation Number Code
*RACTT 0160~2202 1 CAPACITOR-FD 75pF +-5% 3D0WVDC MICA 28480 0160-2202
A4C12 0160-2307 1 CAPACITOR-FxD 47pF +-5% 3J00WMVDU MICA JB4BO 0160-2307
AdC13 0180-1051 CAPACITOR-F*D 100UF 16V 28480 0180-1051
A4C14 0160-2264 1 CAPACITOR-FiD 20pF +-5% 500WVDC CER 28480 0160-2264
A4CT5 0180-1051 CAPACITOR-FiD 100UF 16V 2H480 0180-1051
AACIE 01B80-1051 CAPACITOR-FXD 100UF 18V 28480 0180-1051
A4C17 0180-1051 CAPACITOR-F*D TODUF 16V 204100 0180-1051
NE]B 0180-1051 CAPACITOR-F+D 100UF 16V 26480 0180-1051
ACIS 0180-1051 CAPACITOR-FYD 100UF 16V ZR410 0180-1051
AdCRI 1801 -0040 42 DIODE-SHITCHING JOV 50MA IHS DO-3% 1901-0040
AdCR2 1901 -n040 DIODE-SWITCHINMG 10V 50MA 2HS DO-21% 1901-0040
A4CRT 1902- 1036 1 DIODE-ZHR 3 16V 5% D0O-7 PD=_4W TC=-.064% ST 10939-38
A4CR4 140, -N025 1 DIODE-ZHR 10V 5% DD-7 PD= 44 TC 06% 57 10939-182
A4CRS 1401 -0040 DIODE-SWITCHING 10V 50MA 2115 DD-3% 1907 00480
AACRG 14901 -0030 DIODE-SHITCHING 310V 50MA 215 DO-35% 28480 1907 -0030
A4CRT DIODE-ZHR 33.2V %% D0-15 PD-1W TC=+.075% 04711 57 11213-290
A4CRB DIODE-SWITCHING 30V 50MA NS DO-39 26480 1901 -0040
A4CRI i DIODE-SHITCHIMG 30V 50MA 21S DO-3% 28480 1901 -Q040
A4CRI0 1902-0844 z DIOBE-ZHR 36V 5% DO-7 PD=.d4W TC=+.057% 04713 52 10933-170
A4CRTI 1902-0844 DIODE-IWR 36Y 5% DO-7 PD=_.4W TC=+ 057% 047113 5T 10919-170
A4CRIZ 1901-0040 DIODE-SHITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A4CPT 1901-0040 DIODE-SWITCHING 30% S0UMA 2NS DO-35 28480 1901-0040
AdCRT4 1901-0040 DIODE-SWITCHING 30V 50MA 21S DO-35 28480 1901-0040 i
AdCH TS 1901-0030 DIODE-SHITCHING 30V 50MA 205 DO-35 28480 1901-0040
A4CH D 1901-0040 DIODE-SWITCHING 30V 50MA 2ZHS DO-35 28480 1901-0040
AdCP17 1901-0040 DIODE-SWITCHING 30Y SOMA 2HS DO-35 28480 1901 -0040
ALCRIR 1901-0040 DIODE-SHITCHING 10V S0OMA 2HS DO-35 28480 1607 -0040
RGCRTY 15071-0040 DIODL-SWITCHING 30V 50MA ZHS DO-35 28480 1901-0040
A4CH20 190'1-0040 DIODE~SWITCHING 30V 50MA 0% DO-35 2BYBO 1901 -0040
A4CR2I 1901-0040 DIODE-SWITCHIKG 30V 50MA 2HS DO-35 28480 1901 -0020
RaCcR22 1902-3149 5 DIODL-THP 9 09V 5% DO-7 PD=.4W TC=+ 057% 04713 57 10919-170
A4CPI2 1901-0025 nl DIUDE-GEN PRP 100V [0OMA DO-7 18480 1901 -0025
AdCR24 1901-0025 DIODE-GCH PRP 100V I00MA DO-7 28480 1901-0025
AdCR2S 19071-0040 DIODE-SWITCHING 10V 50MA 2HS DO-35 28480 1801 -0030
AdCR26 7901-0040 DIDDE-SWITCHING 30V 50MA NS DO-15 28480 1901 -0040
A4CRI7 1901-0040 DIODE-SWITCHING 30V 50MA 2HS DO-15 ZB4B0 1901 -0040
A4CRZE 1901-0040 DIODE-SHITCHING 30V SOMA 2ZHS DO-35 L8480 1901 -0040
PR ¢ 0490-0214 [IIRR SR | 2840 0490-023¢
A4k 2 0490-02216 RELAY-FPELN 2BaR0D 0490-02 24
4adl 1855 0062 8 TRAHMSISTOR 3 FET He-CHATI D MODE S1 26480 1855 0Us2
wedd 1835-00%1 21 TRANSESTUP J—FET N—=CHAN D-MONE 51 28480 10S<-0661
A+la3 1855~0082 1 TRANSISTCR MOLFFT P=CHiM D=-MODE S1 28480 1H55-0082
R 185« 0071 TRANSISTCR NPN 51 PD=300MW FT=Z00MFL EB4uEQ 1RS4=00T1
EE 1 1854-0071 TAAYSISTGR NPH ST PD=3U0MW FT:=200MHL 28RO 1854-00T1
ES 1" 1853 002U 249 THANSISTOR PHNF S1 PO=30uMW FT=150MHZ 28%80 1853 002U
a+7 1053=-0020 TRAMSISTUR PNP S1 PD=300MW FV=J50MHZ 284E0 1853-0020
4408 Lda4=-00T71 TAANSISTCF NPH L1 PO=300MW FT=200MhZ 28480 1854 007t
A+03 1652 QU TRANSISTIGE PRP 51 PD=3L0MW FT=150MFL IB4HO 1B853-0020
~edlD 1E55-0118 Z TRANSIGTOR J-FET H-CHAH 20k43F 28£80 1855-0118
A4Q11 1855 0113 TRANSTSTOR J-FET MN-CHAM 25k 43P 28440 1855 ulle
AeQl2 18%4~-0071 TRANSISTOR NPM £1 PD=300MW £T=100MHI 284R0 1B34-0071
4+Q13 1824~ 0072 TRANSISTCF NFN 51 PD=300MN FT=100MHI 23440 1854 0071
++lile 1854 0071 TRANSISTOR KPR 5T FT=200MFL 28480 1854=-00T1
4 +k15 1854—~0071 TRANSISTOR NPH 51 FT=200MKFZ 28450 1854-00T71
aslis L653 QD20 TRANSISTCR PHP 1 PD=300MW FT=1504HL 28400 1851 0029
aeyl? 1854-0474 il TRARSISTOR MNPN 51 FD=3H0MW FT=T75MHI 284B0 184 .0474
4418 LE653-0020 TRALUSTSTCH PtF 51 PD=300MW FT=150MHL 28480 1853 00I0
A+das 1854-0474 TRANSISTOF tPN 51 PD=3b0Mw FT=T75MH2 28480 1854-0474
w20 LHES-C0%1 TRARSISTOR J—FET h=CHAN N-MODE 5 26460 1P55-00%1
Ayl 18355 0091 TRANSISTOP J FEY N-CHaN D MI0F 51 28480 1895 DOYL
u+023 L1655 0091 TRANSISTOP J=FET N—CHAN ©—MUGE S5} 28480 1A5E-0091
Led23 182:=0051 TRANSTSTON J=FTT P=CH!N "—MONE =1 294R0 1LA55-00F1
il 1855 0091 TFANSESTOR J=FEF N=CHL4 D-MODE €I 2B4BO 1A55-0091
e g 1a35-0C31 TRAMNSISTEF J-FEV h—CH4N D-MDDE §1 2P480 185€-06001
“4Qdb 1355 0117 1 TRANSISTOR J-FET W-CHAR [-100 28450 1655 0117
nelLl7 1853-0091 TRANSISTOR J—FLCF N—CHAN D-MODE 5t 21480 1853 -0041
w018 1B8Z49=0013 1 TRANSESTOR MNP ZNZ2LBA ST YO 5 PL=BO0OFW D713 ZM22LEM
LG9 ie54=-0412 1 TRANSICTOP PMP 2M2%064 ST TO-5 PC=60DMN oLzes IM2904A
CRI'ED) 1853-0020 TRANSISTER PNP ST PD:=300MW FT=130MHL 23480 1853-0030
ERI"ETN 1453 0020 THANSIATODR PNP 51 ®D=300MW FT=150MHL 28430 1B8%3-00.0
~+Q32 1853-0620 TRANSISTUF PNP 51 PD=300MR FT=L150MHE 2RaB80 18%3-0070
4+433 1853-0020 TRANSESTCR PNP S1 PD=300MW Fy=150NMHL 28480 1RS3-0D20
el 3% 1653 0020 TRANSISTCF PNP S1 PI=300MW FT=150HHT 28480 1853-00£7
a+h L D157~ 0uBA 2 RESISTOR 75Uk 1% . 125W F JC=0+-100 2ecit Ha b
B 0&+8 3136 1 RESISTOR 17<Br 17 129 F TC=0+ 100 b 299 Cé 1/8 TO-2212 F
ek 3 07I57-0486 RESISTOR 750K 17 L125W F TC=0+100 2548 Miedy
Aab 1y O0TS5T-Qeuf 1 RESISTOS 18.2k 1% .125w F TC=0+ 100 285546 C4-1/7-TO 1822 F
LT L) D0G6-3451 2 FESISTOR 133k 1% 12564 F TC=0+-100 1629 €4 1/¢ TO-1333 F
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Table A (Sheet 2 of 3).
HP Part .

Refgrenc_e Qty Description Mir Mfr Part Number
; Designation Number Code
‘T] A4R 6 0698 3451 RESISTOR 133k 1Y .125W F TC=04+=100 16299 C4=-1/8-TO-1333-F
| AwRT 0757-0317 2 RESISTOR 1.33¢ 1% 125w F TC=0+-100 24546 C4-1/8-TO=1331-F
) A+RB 0757-0278 1 RESISTOR 1.78r 1% .125W F TC=0+-100 24546 Ca=1/8-TO-1781-F
‘I A4R9 0698-3155 4 RESISTON 4.64F 1X .125W F TC=0+ 100 16859 Ca-1/8-TO=4641-F

ASR10 0&83-3335 38 RESISTCF 33Kk 5% .Z25W FC TC==400/+800 01121 £B3335
' AwR 11 0683 8225 1 RESISTER 842K 5% ,25W FC TC=-400/+700 01121 Cr8225

A4R12 0658-3154 1 RESISTOR 4422k 1Y .125W F TC=0+ 100 16299 C4-1/78-TO-%221-F
b A+R13 0483-3335 RESISTCR 33Kk 5% +25W FC TC=~400/+800 oLr121 831335

Awl le 0663-1015 RESISTOR 10K 5% .25W FC TC=-400/+800 01121 €B3335

4a+R15 0T57-0443 1 RESISTORP 11K 1% .125W F TC=0+¢ 100 2454 € C4=1/8 TO L102-F

AqR 16 0757 0416 3 FESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/6-TD 511°-F

AGRLT Qe98-46442 1 RESISTOR 4442k 1% .125w F TC=0+ 10O L6299 Ca-1/78-TO-4421-F

A+R18 0698-4420 1 RESISTOR 226 1% .i25W F TC=0+-100 16299 €4-1/8 TO-224R-F

A+R19 0683-3335 RESISVOR 33k S% .25W FC TC=-400/+800 01121 83335

A«4R 20 0683-3333 RESISTOR 33¥ SY ,25W FC TC=-400/+800 01121 CB33335

AR 21 0683 3335 RESISTOR 33k S% .25 FC TC=-400/+800 01121 C/333°%

AaaR22 0¢83-3335 RESISTOR 33k 5% .25W FC TC==400/+800 01121 ca3l3s

A4823 0683-4725 43 RESISTOR 4.7# ST .25W FC TC=~400/7+700 ailzl {B4T25

4 4R 26 0683-7525 1 RESISTOR 7.5k ST .25W FL TC=-400/¢700 01121 cB752=

A+R25 0757-0442 & RESISTOR 10k 1% 125w F TC=0+-100 264546 Ce=1/8-TU-1002 F

A4R 26 0698-3515 1 RESISTOR 5. 40k 12 .125W F TC=0+ 100 16299 C4-1/8B-T0O-5901-F

Aek2y 0683-1%35 3 RESISTOR 15k 5T .25W FC TC==400/+800 o11z21 CB1535

AR 28 0683-1535 PESISTOR 1Sk St .25W FC TC=-400/+800 1121 €B153%

AR 29 0¢83-0275 4 RESISTOR 2.7 5% 25W FC TC==400/+500 01121 CRZTIGS

A4K 30 06830275 RESISTOR 2.7 St .25W FC TC==400/+500 ol1121 €B276S

A4KR 31 07€4-0015 1 RESISTOR £60 58 2w MO TC=0+-200 24546 FP&42=2-TDO-SH1 J

LaR32 075 7-0465 4 RESISTC? 100k 1% .125W F TC=0+=-100 24546 C4-1/5-T0-1003-F
E A4R33 075 7-0442 RESISTOR 10K 1% .125W F£ TC=0+ 10U 245486 C4-L/B-TO-1002:F
] A4K 34 0683-1055 28 RESISTOR 1M 5% .25W FC TC=+800/¢900 oliz1 ceLess

AGR 35 0£98-0083 2 RESISTOR 1.96K 1% .125w F TC=0+ 100 16299 C4-1/8-TO=1961 -F

A4R 36 0683-1055 RESISTOR 1M S% .25W FC TC==800/+900 or121 CBLO5S
A A4R37 065 8=3640 2 RESISTOR 196 1T .125W F TC=0¢-100 16299 C4=1/8B=TU=196F=F

ALR 38 DESB8=-3440 RESISTOR 196 1% .125W F TC=0+ 100 16299 C4-1/8-TO=1945P ¢

A4 39 0&B3-0825 1 RESISTOR 8.2 5% .I2S5W FC TC=-4UQ/+500 01121 €BR2GS

A4R40 0683-3335 RESISTOR 33k S¥ .25W FC TC==400/+800 o1121 €B8333s

ALR &L 0&683-333S RESISTOS 33K S2 .25W FC TC==400/+800 o121 ca333s

AGR 42 0683~3335 RESISTCR 33k 5% 25W FC TC=-400/+800 oll21 83335
b AqR 43 D683~3335 RESISTGR 33K 5% .25H FC TC=-400/+800 01121 CB333s

AGQR &% w683 3335 RESISTOR 33K 5T .25W FC TC==400/+800 01121 €83335

A4R4S 0€83-3335 RESISTOR 33K 5% .25W FC TC==400/+800 oLl1z1 €B8332%

AGR &S 0683-1045 & RESISTOFR 100k 5% .25W FC TC=-400/+800 01121 CB1045

AwR 47 0&83~-3335 RESISTOR 33k ST ,25W FC T(==400/+800 a1121 €B3335

AHR 4B 0683-3335 RESISTCF 33f 5% .25W FC TC==400/+800 01121 83325

A4R 49 0£83-1045 RESISTOF 100K 5% .25W FC TC=-400/+8ud ol121 CB1045

A%R S50 06B83-5625 1 RESISTOR S5.6K 5% ,25W FC TC=-400/+700 c1121 CB5625

ASRS51 0683-2225 2 RESISTOR 2.2k S% .25W FC TC= 400/+4700 01121 €Baz22s5

AQRS2 0698-2225 1 RESISTOFR sFXD 90.0r OHM 0.05% 1/8W MF 26480 06982225

AGR 53 0£986-2295 1 RESISTOR FXD 11 090 OHM 0.054 28480 0698-2295
i AR S% 0698-3329 L RESISTOR 10K +5% J125W F TC=04-100 03888 PMES55-1/8-T0-1002-D

A4RS5S 0683—-1055 RESISTOR 1M S% .25W FC TC==800/+900 01121 €R10S5

ALR 56 (¢83-105% RESISTOR 1M ST 25N FC TC==800/+900 o1121 CB1055

A4RST 0698-2296 3 RESISTOR F¥D 1070 1 OHM 0.05% 28480 0698-723b
| A4k 58 0683-1055 RESISTOF 1M 5% .25W FC TC=-800/+900 c1121 CB1055

44R 59 0683- L05S RESISTORP 1M 5% .25W FC TC=-800/¢900 01121 CB10S55

{eR 60 0698-2294 L RESISTOR: FXD 100. 10HM 0.05% 28480 06SB-2294

aeR6L 0€83- 1055 RESISTOR 1M ST .25W FC TC=-800/+900 ol1121 81055

A4RSG2 0683-105% RESISTOR 1M 5% +25W FC TC==800/+900 01121 CBL10O5%

A@RS3 0698-2298 1 RESISTOR:FXD 10 GHM 0 05% 28480 0698-2298

A4k 64 0683~ 1055 RESISTOR 1M 5% 258 FC TC=-800/+900 ol121 €81055

A4R 65 0683-1055 RESISTOR 1M 5% .25W FC TC=-800/+900 o1121 CR1056

AaR 66 0£B3-4705 2 RESISTOR 47 5% .25W FC TC==400/+500 a1121 CB4705

A4R6T 0683-470S RESISTOR &7 S% .25W FC TC==400/+500 olr21 CB4705

AeROS 0683-1035 11 RESISTOR 10Kk 5% .25W FC TC=r400/+700 olLLzy CB810135

A4R 69 0683 1035 RESISTOR 10¥ 5% .25W FC TC=~400/4700 oL121 CBLO3S

A4RTO 0757-1090 2 RESISYOR 261 1% .5W F TC=0+-100 19701 MFTCL/2-TO=261R~F

A4RT1 0£83-0271S RESISTOF 2.7 S% .25W FC TC=-=400/+500 o112t CRZ2T65

A4RT2 06B83-0275 RESISTOR 2.7 5% «25W FC TC=-400/4¢500 ot12z21 CR27GS

A4R 73 0757-1090 RESISTOR 261 1% .5W F TC=0+-100 19701L MFETCL/2=T0:261R=F

AGR T4 0683-3335 RESISTOR 33k 5% .25W FC TC==400/¢800 olL121 CR3335

A&RTS 0&83-3335 RESISTOF 233K S% .25W FC TC=-400/+800 oLzl CR3335

A4RTSE 068 3~-3335 RESISTOF 33K SY .25W FC TC==400/+800 L1121 83335

A+RTT 0¢83-3335 RESISTOR 33k ST .25W FC TCx~400/+800 otL121 €8333s

A4R 78 0683-3335 RESISTOF 33k 5% .25W FC TC=:400/+800 ot121 CA3313s

7-11




Section VII Model 4261A
CHANGE E
Table A (Sheet 3 of 3).
Reference HP Part .. Mfr
e ’ Qty Description Mfr Part Number
Designation Number Code
A4R79 06B83-3335 RESISTOR 33k 5% .25W FC TC=-400/+800 01121 €B3335
A4RBO 0683-3335 RESISTOR 33K 5% .25W FC TC=-4003/+800 011213 CB3335
A4RB1 0rB3I-3335 PESISTOR 33K 5% .25W FC TC=-400/+800 01121 CB3335
A4RB82 06B83-3335 RESISTOR 33k 5%  25W FC TC=-400/+800 o112t £B3335
AR4RB3 0683-3339 RESISTOP 33k 5% 25W FC TC=-400/+800 o1zt CB333%
A4R B4 0683-3335 RESISTOR 33K 5% 25W FC TC=-400/+800 [ARPA] ¢B3335
A4R85 0698-0083 RESISTOR 1 86% 1% .125W F TC=0¢-100 16299 C4-1/8-T0O-1961-F
A4RE86 0683-1065 1 RESISTOR 10M 5% 25W FC FC=-900/+1000 01121 £B1065
AdRAB7 2100-2514 1 RESISTORP-TAMP 20k 10% C SIDE-ADJ V1-TURN 30983 ETSON203
AapBs 0683-4705 RESISTOR 470HM
A4T1 9100- D846 1 TRANGFORMER-PULSE 412K 28480 SL00- 0846
n4U1L 1826-0139 L3 IC MC 1458 OP AMP 04713 MC1&58P1L
Aed2 1826-0013 1 IC OP AMP 28480 1826-0013
L 04261-50022 1 L SUPPDRTER,y BCARD 28480 04261-50022

2.

Page 8-61, Figure 8-25, A4 board component locations,
Change A4 board component location illustration as follows:
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Model 4261A Section VII
CHANGE E

3. Page 8-61, Figure 8-26, A4 board schematic diagram,
Partially change A4 board schematic diagram as follows:
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Model 4261 A Section VII
CHANGE F

CHANGE F.

1. Pages 6-8 and 6-9, Table 6-3, Replaceable Parts,
Add following parts:

A5CR1, HP P/N: 1901-0033; DIODE-GEN PRP 180V 200MA
A5CR2, HP P/N: 1901-0033; DIODE-GEN PRP 180V 200MA
ASCR3, HP P/N: 1902-3149; DIODE-ZNR 9. 09V 5% PD-, 4W
ASR29, HP P/N: 0683-2745; R-FXD 270K 5% . 25W

A5SR30, HP P/N: 0683-2745; R-FXD 270K 5% . 25W

AS5R38, HP P/N: 0683-2745; R-FXD 270K 5% . 25W

A5SR39, HP P/N: 0683-2745; R-FXD 270K 5% . 25W

A5U1, HP P:N: 1826-0043; IC LM 307 OP AMP

A5U3, HP P/N: 1826-0043, IC LM 307 OP AMP

Delete following parts:

ASCR1, HP P/N: 1901-0376; DIODE-GEN PRP
ASCR2, HP P'N: 1901-0376; DIODE-GEN PRP
AS5R29, HP P.N: 0683-5645; R-FXD 560K 5% . 25W
ASR38, HP P/N: 0683-5645; R-FXD 560K 5% . 25W
] ASR86, HP P/N: 0683-4725; R-FXD 4. 7K 5% . 25W
! AdSUl, HP P N: 1826-0319; IC LF356H OP AMP

‘ A5U3, HP P/N. 1826-0319; IC LF356H OP AMP

2, Page 8-63, Figure 8-29, A5 circuit schematics,
[ Change schematics partially as follows:
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Section VII Model 4261A

CHANGE G.
1. Page 8-67, Figure 8-33. A7 Board Assembly Component Locations:

Change parts locations for the A7 board as follows:

|

[

il

Hote |

A switeh, ATC1,1s installed in place of jumper ATW1 on umts
serial-numbered 1821J06370 and below.

T-16



[ =

Model 4261 A

CHANGE H.

1. Page 6-4, Table 6-3;

Change the part number of the ANGLE (PN 04261-10032) to 04261-10029,

2

2. Page 6-16, Table 6-3;

Change the part numbers and deseriptions as shown below.

Reference
Designation

HP Part
Number

Description

D00 T fa = D~ Py

FO P FIFS D FD H

5060-9964
2510-0192
5020-8816
5040-722

2680-0172
5010-7219
0590-0639
5020-8336
5020-8815

04261-10022

SCREW-MACH 6-32 100 DEG FL HD POZI REC
COVER BOTTOM

SCREW-MACH 8-32 100 DEG FL HD POZI REC
FRAME, REAR

CAP, STRAP HANDLE, REAR

SCREW-MACH 10-32 .375-IN-LG 100 DEG
CAP, STRAP HANDLE, FRONT

NUT

STRUT, CORNER

FRAME, FRONT

SUB PANEL, FRONT

Section VII
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Model 4261A

Section VIII
Paragraphs 8-1to 8-6

SECTION Vili
SERVICE

8-1. INTRODUCTION.

8-2. This section contains information on servicing
the Model 4261A including the theory of operation,
troubleshooting and repair. Overall theory of oper-
ation of the instrument is covered in the first part of
this section and detailed explanations are presented
in the service sheets including detailed theory, com-
ponent level troubleshooting, circuit schematics and
parts location. Interior views, which show adjustment
locations, are also included in this section.

8-3. THEORY OF OPERATION.

8-4. Ageneral explanation of the theory of operation
of the 4261A LCR Meter follows, Since detailed
circuit descriptions for each assembly are covered
in the service sheets, the explanation that follows is
limited to:

Basic Theory
Block Diagram Discussions
Timing Diagram Discussions
8-5. BASIC THEORY.
8-6. Figure 8-1 1s the basic block diagram of the

4261A and shows the fundamentals of how the 4261A
measures inductance L, capacitance C, resistance R
and or dissipation factor D. The output of an osecil -
lator 1s applied through a source resistor Ro to the
unknown device and range resistor Rr. The effect
of amplifier Rr is to cause the same current that
fiows through the unknown device to flow through Rr,
and, as a result, to drive the junction of the unknown
device and Rr to zero volts. Voltages El and E2
across the unknown device and across Rr, respec-
twvely, are connected to selector switches S1 and S2
which have two important functions. First, S1 selects
either El or E2 as the voltage to drive the four phase
generator (this also establishes the measurement
mode - either series or parallel which is automat-
ically or manually set (PARA or SER) as selected at
the front panel)and, secondly, S2 selects either E1 or
E2as the measurement voltage to charge or discharge
the integrator (as appropriate to the measurement
function and mode, 1.e. Cp, Cs, Lp, Ls, Rp or Rs),
The Vector Voltage-Ratio Measurement Section cal-
culates anL, C, R or D measurement by ascertaining
the voltage ratio of E1 and E2 through a dual-slape
(type) analog to digital conversion technique. This
technique is popularly used in digital voltmeters.
The analog section receives its measurement in-
structions from a digital section.

Vector Voltage - Ratio Measurement Section

(A5, A6 Board_)_

( A4 Board)

€ thru €

St af

_D,._ Generator
° eref |iPLL cxm)

ref

4f|Generator

f i Phase
Phase

Selector & /1

. Unknown
', Device

Signat
Selection

t
Phase / Ll LS
Selection;
!

Range Control

/

| Phase |

, Detector |
#

Ro: Source Resistor
RR: Range Resistor

' - | |
/ -” Integrator Zero Detector
i »7  Controls
A
T -+ 7 - -
A 1
Zaro Signal
ROM Centered
Front Panel —————" conral Clock Pulse
Contrals circuit Generator
i .
: Counter/ '
Display
Digital Section
(A1,A2,A3,A7,AB Board}

Figure 8-1, Basic Block Diagram.



Section VIII
Paragraphs 8-7 to 8-14

8-7. Source and range resistors, Ro and Rr, are
automatically selected by digital control circuits.
For a series equivalent circuit measurement (Ls,
Cs or Rs), Ro is set to a value much greaterthan
the impedance of unknown device. Thus a constant
current drive to the unknown device is realized. On
the other hand, for a parallel equivalent circuit
measurement (Lp, Cp or Rp), Ro is setto a much
smaller value than the impedance of the unknown to
achieve a constant voltage drive to the unknown. The
resistance values of Ro and Rr are always equal.

8-8. Vector Voltage-Ratio Measurement Section.
The €, signal selected by S2 (as directedby the logic
circuit) is detected by a phase detector that outputs
the rectangular component or in-phase component to
an integrator. Phase detector signals €; thru €4
suppliedto the phase detector are produced in the
following manner: A 4f signal is generated [roman
€ref signal as selected by Switch S1 (the 4f generator
1s a phase lock loop circuit). Thiscreatessignals €
thru €4, each being different by 90 degrees in phase
from one another {a 4 phase generator). One of these
signals, as directed by the digital circuitry, detects
the €, measurement signal. The phase of signals
€1 thru €4 1s very accurate as a PLL (phaselock
loop) circuit is used for generating the reference
phase signal to minimize measurement error. A
zero detector takes the output of the integrator and
generates a zero detection signal (ZERO) every time
the integrator output crosses the zero level., This
furnishes a ZERO signal to the Digital Section.

8-9. The Digital fection is a kind of algorithmic
state machine that is driven by the state clock from
a built-in clock pulse generator. The major func-
tions of this section are to manage the various se-
quences required to perform the desired measure-
ments, to measure L, C, R and D values converted
into time periods, and to display these values at the
4261 A front panel.

ran
T /T\:»‘ 2N
A ARERN JARERN
' H T ) 7 ¢ N £ : 7\ I
H P H Vo . ' N 7
! : ~7 H ' N i ' , —
] . . + ' ) 1 ‘ [l ! '
; . P L ' : .
+ \ ' " » ' ) e '
A S 2ot N I N Pl I P
ST T T
N e
N | ' + 1 : : .
o 1 L v b Iy
1 I [ | 4 !
ez 1
f ! i L L
Integrator St . Ev (eref) S+ Eiferet)
Output Sz ' Ez tem} S2 Er{em}
ez (detected A er (detected
phuse} - ~o phase }
o
E2 =1 ] Cx )R &?‘i; ~
2 =l ] CxIRREY w&’ “
re \\
-~ ~
0
Tr T2
- ey = T2
WCxRREIT) = BTz = Cx = IR—RHT# Cx = T2

Figure 8-2. Cp Measurement Principle.
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Model 4261A

8-10. The parallel capacitance Cp measurement
principle is discussed in this paragraph. To simplhify
the explanation, the example used here is that of
measuring an ideal capacitor. See Figure 8-2, Cp
Measurement. During time T1, the integrator is
charged by that portion of the Eg sinusoidal waveform
which is synchronously phase detected by the €a pulse
train. Both S1 and 82 switches select the El 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 contents of a counter if the values
for Rr and T1 are properly and accurately set. Other
measurements are done similar to the Cp measure-
ment,

8-11. BLOCK DIAGRAM DISCUSSION.

8-12. Analog Block Diagram. Figure 8-3 1s a de-
tailed block diagram of the 4261A analog section.
The construction of this diagram 15 based on the
actual printed circuit board assembly. It is useful
for troubleshooting.

8-13. A4 Oscillator and Range Resistor Board.
Oscillator output 1s fed through an attenuator (A3R17,
R18 and Q5)and a power amplifier to transformer T1L.
The oscillator ocutput can only be attenuated (A3Q5
turned on) when a Cp measurement is being made.
In all other measurements, A3Q5 never turns on.
The oscillator signal from the secondary of T1 is
provided via source resistor Roto the unknown device
(Cx in diagram). The current that flows through Cx
also flows through range resistor Rr via the Range
Resistor Amplifier. Ro and Rr are selected by a
range control signal from the digital section. A note
in Figure 8-3 describes how the resistors arecon-
trolled. The GUARD terminal is connected directly
to the instzument chassis. The circuit comnion for
all PChoards is also finally connectedto the chassis.
DC bias voltages up to +30 volts can be applied to
the unknown device through A1S2 DC BIAS switch
through A4R31, secondary wiring of T1, and Ro from
A9 Power Supply (internal) or from an external dc
bias source connected to EXT BIAS connectors on
rear panel,

8-14. A5 Process Amplifier. Voltages across the
unknown device and across Rr are mputs for this
assembly which feeds €ref signal (reference phase
signalused for phase detection) and €y, signal (signal
measured by the integrator)to A6 Board. The two
nput signals are selected according to specific
measurement rules and are used as €pef and €m
signals. The € qf signal is chosen when the meas-
urement circuit mode is selected. Setting the CIR-
CUIT MODE switch to PARA selects the voltage
across Cx as the €,ef signal. The SER position of
the CIRCUIT MODE switch selects the voltage across
Rr as the €ref. If the switch 1s set to AUTO, the
€ref signal selection is done automatically and ap~
plied in a manner similar to the above. The selecte
€ref signalis amphfied by ASU6A and is wave -shaped
by A5U6B and US which also adjust the duty cycle of
€ref by a control input (APAO signal) from A6 Board.
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Section VIII
Paragraphs 8-15 to 8-21

The €m signal is selected by FET switches A5Q9 thru
Q12 which are, in turn, controlled by signal selection
signals from the digital’section. The method of se-
lecting the €y, signal is graphically shown in Figure
8-5 Timing Diagrams. The selected €y, signal is
amplified by A5US5A, U5B and becomes an input sig-
nal for the phase detector on A6 Board, C OFFSET
signal on rear panel is a signal opposite in phase to
the signal at the Hcur terminal. When Cp TEST
SIG LEVEL switch is set to 50mV position, the gain
of amphfier A5U6A, USB is increased. An SAT
Detector detects an €y, signal level that exceeds ap-
proximately 15 volts and transfers SAT signals to
digital section (A8 Board).

8-15. A6 Phase Detector and Integrator. In this
board, the two input signals €pef and €, are con-
verted to a ZERO signal which is fed to the A8 Board
(digital Section). The €, signal 1s used as an APAO
(Auto Phase Adjustment Qutput)signal only when auto
phase adjustment signal is fed to A6 Board to mini-
mize any phase error which could cause a measure-
ment error. However, firstly, €ref is fed into the
Phase Locked Loop (PLL) circmits consisting of a
phase detector (PD), filter and VCO (voltage con-
trolled oscillator) and is converted imnto four refer-
ence phase signals eachbeing different by 90 degrees
in phase one from the other. These four signals are
individually selected by the digital circuitry and one
is used as the phase detection signal for phase detec-
tor A6U6 thru U9 which phase detects the selected
€, signal. The dc output of the phase detector is
applied to the integrator. The output of the integrator
is monitored by the Zero Detector to observe the
time that the zero level is crossed. This zero signal
is sent to Digital Section (A7 Board)by Zero Detector.
The output of the phase detector is also provided
through A60U10, Q15, Cl2, etc. to A5 Board as an
APAO (Auto Phase Adjustment Output) signal for the
period of auto phase adjustment. All logic switches
on this board are controlled by control signals from
the digital section. See Figure 8-5 for details.

8-16. A9 Power Supply Board. This circuitry de-
velops the dc power for the instrument. These
voltages are the +56V, +12V and -12V, Internal de
bias voltagesof 1.5V, 2.2V and 6V are also provided.

8-17. Digital Block Diagram. Figure 8-4 is the
block diagram of the 4261A digital section. The
construction of this diagram is based on the actual
printed circuit board assembly. Thus, the diagram
may bhe quite helpful when studying the function of an
individual board or its schematic and trying to relate
it to overall digital circuitry. In the following
several paragraphs, each board assembly is des-
cribed somewhat in detail.

8-18. A2 Display Board. This board displays the
measured values with the measurement umt. All data
signals, unit signals, circuit mode signals and the
annunciation signal are sent from A3 Display Driver
board which also provides anode driver signals to
A2 Board to light the numeric displays.

8-4

Model 4261A

8-19. A3 Display Driver Board. This board is di-
vided into two parts, one of which is a numerie dis-
play driver (top left in Figure 8-4). The other circuit
is aunit, circuit mode driver andrange, phase decoder
{right bottom in Figure 8-4). In the numeric display
driver, the measured serial data from A7 Board is
filed in A3U8 and U9 registers whose outputs are
decoded into a data format suitable for lighting the
7-segment displays on the A2 Board; this 1s accom-
plished by the A3Ul and U2 decoders and the anode
drive signals generated by A3Ul4 thru U16 and A3Ql1
thru Q4 by inputting RSA and RSB signals from A7
Board. In the umt 'circuit mode driver section of
the board, decoder ROM U18 functions as aunit circuit
mode decoder and as arange controldecoder only when
the LSCO signal is enabled. During other periods,
the ROM works as the decoder for phase selection
control and V TEST signal generation. Information
on unit ‘circuit mode and range is stored in latches
A3U4, U6, U1l and Ul2 to hold the information for
at least one measurement cycle.

8-20. A7 Clock Pulse Generator Counter Board.
Clock Pulse Generator (A7Y1l, Ul, U6 thru U8) con-
sists of two state clocks, SCL1l and SCL2. Both
clocks have a frequency of 127kHz but have a phase
difference of 90 degrees to each other. The CPG
also generates a 31.83kHz clock for the Data Counter
and RSA RSB signals used for data register, display
and measurement control. In the Data Counter Gate
circuit, either a 4f or a 31.83kHz signal is selected
by the 4fS signal from A8 Board and sent to Data
Counter as a clock pulse. The Data Counter Gate
also generates an ST signal to control A6 Integrator.
DPata Counter counts the input clock pulses as di-
rected by GATE, SDC and CDC control signals.
A parallel to serial converter A7U21 and Ul2 con-
verts parallel BCD data into serial BCD data by con-
trol of RSA and RSB signals and sends the data to
register files in A3 Board. All input multiplexers
(ATU10, U13, U18 and U19 on the A7 board and A8U12
and U6 on the A8 board)receive various data signals,
control signals, measurement condition signals, ete.,
and provide outputs as directed and assigned by OPB8
thru OPB10 control signals. All multiplexer outputs
are taken from the A8 board.

8-21. A8 Sequence Control Boord.uiput signals

(MPX0, MPXl, MPX?, MPX3, MPX4 and MPX5)
from the six input multiplexers are applied to ABU1
Multiplexer which selects one of these input signals
as directed by OPB1ll thru OPB13 control signals.
Multiplexer output is gated with OPB15 of ABUS,
synchronized with SCL2 (State Clock 2) by A8U13 and
becomes a qualifier input to State Counter Register
{ABU2, U7) which produces the input signals {(IBPO
thru TPB7) to Control ROM U8 1in synchronization
with SCL1 (State Clock 1) from next address signal
(OPBO thru OPB7 of A8U8) and qualifier input signal.
Control ROM A8US outputs OPBO thru OPB15 which
are used for next address signal, input multiplexer
control signal, Multiplexer (A8U1} control signal and
provides for various instruction outputs through
Decoder (A8U17). The instruction outputs are con=
trol signals for both analog and digital circuitry.

W
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Section VIII
Paragraphs 8-22 to 8-27

ABU18 1s a Step Counter and determines measurement
step. A8U16 Range Counter receives range control
signals and outputs range signals (RNG A, RNG B,
RNG C) to A8Ul5 Selector which selects range
signals only when LSCO signal is enabled or step
signals (STEP A, STEP B or some step combination)
when T.5CO is disabled. The outputs of ABUL5 Se-
lector are sent as SLOlL thru SLO4 signals to A3
Decoder ROM 1nput.

8-22. ROM State Machine. Since the 4261A has
adopted a ROM-centered design in the digital section
{A3 and A8 boards), only a brief explanation for its
operation is presented here, The state machine has
a state address (code) that manages the operation of
the ROM state machine, ROM output 1s determined
by the address inputted tothe ROM. The state ad-
dress for A8 ROM U8 is determined by next address
from the ROM output and qualifier input. And it
should be noted that the ROM output signal is also
utilized for the control of qualifier signal. The state
address sometimes increases one by one, repeats
the same address several times, or jumps to higher
or lower addresses. For example, if some condition
should be mantained for a certain period, the state
address repeats the same address during the desired
number of state clocks. In this case, the instruction
output does not change. Note that the ROM used in
the A3 board functions as a decoder which has no
feedback from ROM output to the input. The ASM
chart in Figure 8-6 is very convenient for under-
standing the ROM-centered circuits.

-23. A10 Mother Board.includes a selector circuit
which selects local or remote control signals. X
REM signal 1s at low level, remote control signals
are selected and if at highlevel, local control signals
are fed to internal circuitry. DRNA-R and DRNB-R
signals are provided without passing through the se-
lector.

8-24. TIMING DIAGRAM DISCUSSION.

8-25. Figure 8-5 presents a timing diagram for the
4261A. Firstly, output waveforms of the integrator,
excute time for each measurement sequence, and
main control signals are shown in the upper part of
the diagram. The sequence excute times are differ-
ent for measurement frequencies of 120Hz and 1kHz
since the electrical response time for the frequencies
are different and a4f signal (four times the measure-
ment frequency) is sometimes used for determining
the charging cycle. Note that the excute time for the
discharge sequence is variable, As you can under-
stand from the diagram, the instrument first meas-
ures the L.C or R value and then the Dissipation
Factor (D). To minimize error, offset null and auto
phase adjustment sequences precede the L/C and R

Model 4261A

measurements. Only an offset null sequence pre-
cedes a D measurement.

8-26. The lower part of the diagram shows how the
analog circuits are controlled. Waveforms for the
V TEST signal voltages (which control €y, voltage
selection -- selecting either the voltage across Rr
or the voltage across the UNKNOWN) and detection
phase for phase detector on A6 board are shown for
each circuit mode 1n the table in Figure 8-5. Both
upper and lower sections of the waveform timing
diagram have the same time scale. -ex, -€x/10,
-€y and -€y .10 in the €y, column are names for the
voltages shown in diagram Note 2. The detection
phases 0, 7,2, m, or 37 2 are the same as the phase
selection signals sent to the A6 board. The phase re-
lationships of the voltages applied to phase detector
FET switches A6Q6 and Q9 are shown in diagram
Note 3 along with the phase of the ©pef signal at
A6TPl. In R measurements, measurement steps 1
and 2 in D measurement cycle are skipped.

8-27. ASM (Algorithmic State Machine) Chart.

Figure 8-6 is an ASM chart which is similar to a
flow chart and describes all the digital operations,
including, of course, analog circuit control. This
chart can be read in almost the same manner asa
conventional flow chart.  The chart is probably best
used, as necessary, in combination with Figure 8-4
Digital Section Block Diagram, Table 8-1 Mnemonic
Information, and circuit schematics. The chart is
essential 1n troubleshooting the digital circuits (A3,
A7 and A8 boards}, so it may be referred to thr cugh-
out the following section on digital troubleshooting.

The ASM chart 1s a diagrammatic description of the
output function and the next-state function of the state
machine. The symbols used in the ASM chart are
for the State Box and the Decision Box.

The ASM chart has three basic elements; the state,
the qualifier and the conditional output. A single
state 1s indicated by a state box which contains state
outputs as noted in Figure 8-6.

The output consists of mnemonics selected from 2
defined set of operations. The mnemonics name
outputs which are given during the state time. The
exit path of the state box leads to other state boXes
or to decision boxes.

The Decision Box describes 1inputs to the state ma-
chine. The structure of the decision box is given 11
Figure 8-6. Each decision box has two exit paths.

One path is taken when the condition 1s true and the
other when the condition is false These two paths
are usually indicated by | for true and 0 for false.
The inputs are also called qualifiers in the sense that
they qualify an output or a transition.




L-2

‘meaderg Juraniy, g-g 23y

“n-_w! 1120100

7 i L % | 2ix | Siaug 10y sewsg
T m
t3- ta- _ or/te _ ia- dy | 9 | ey ]
|
(TdL BV}
JE— | I L5340

[}
Pl "
[t —————— R — T T ——————— e —————== |_|_I|_|_|_[T g
Calow) Jni3aieg
ik | A ¥ L ) sreng sy sreng (1dLav)
u 1ad
- 5 o T o | we | o ale|w| LILIULITS

?.b X (6D '009%) 10173)3Q 3zEyd 107 3=tyd [ 9)0|]
| 1 _ 1 L 1Z3LA

£el9Y) L
wioqd 1u) evoug

$3'dy

£al3¥)

Arnug 1o eesng

35 T wg | ag0n

5T |r»
[Er=]

o AEILA

W3 0 ugda|as ‘7 310M

| 3nuanbas sF1EyasIp d07
\r 1d33%3 235W §1 3WI) 3NIH3 0] PN T 4OH

(L 2 T
T = (41U ev) 3Lyn
- (8dl L1 15
101 WA 3v} 2 Yav
(71t vI1d 93v) ) vd¥
1 | 18g vid gv)
{ TI0N 135440 3
0d3ds €315 T d345) 1d3Ls Td315 | daus 0 diLs (6d1 Bv) 84315
L (rarev) vazis
‘— _.— {Zdl B8Y) 13534
e sz
sWOE 14 sl B | swao) w3, sATE TT=T s To L™ 1 sz | Zwopl P
= P AT N
swoE _: 7 L ZE 9 N weas, givE [ s Tz | 5 | o L2 3 k] FwLE Iqyl AIN3IND3YI
T tumsaigdac - o [FRETR EARE] ] By By - 1o WL 3407
K] 2 - o z 300M 147 ¥ NOILINNG =< o< 3
o alz T z 2 a z z aa 5o [z &
m x(e = o m I =2 ] ot a2 e m
" E|c ES e a I r fal I b i bd 5
3= a o 3 ] T o F+1 21 [o
= & _.._ = et v me My =
c a c A E] Zin i c
£ £ g 3w |3 £
i i (541 av)
N ANdIND HOLVHDALNG
N,
I\ //
N
AHIWHNITIN H HIHM
AGIN3g TNl ¥300 0344E 3734334 ONIDNYY OLAY _—-s s
1 E L ] 1 van 4y

37043 AN3IWIENSVIW

-8 amaig _
I A uoT30ag vigzy 1apel




Section VIII Model 4261 A
Table 8-1
Table 8-1. Mnemonic Information (Sheet 1 of 2).
Mnemonic Description Mnemonic Description
ALT select output data for LCR or DRNB direct range setting, bit B
D (OPT. 002) DRNC direct range setting, bit C
ANOD 1 anode driver signal 1 for data ) .
thru display thru anode driver signal DRND direct range setting, bit D
ANOD 4 4 for data display. DTB 1 data bit 1 from counter
thru thru
APAO error output for auto phase DTB 8 data bit 8 from counter
adjustment
APA L perform 1st auto phase €qn (EM) phase detector nput voltage
adjustment €ref (E REF) AC reference phase signal
APA 2 perform 2nd auto phase €ry range resistor voltage
adjustment -e, (-EX) AC voltage for C OFFSET
ATD1 detected output for 162 counts =E external encode signal
ATD 2 detected output for 1820 counts
—ss EXT B external bias voltage
AUTRG enable local triggering when in (EXT BIAS)
remote control FLAG flag signal to external device
BIAS DC bias voltage FREQ lk set test signal frequency
BLANK blank display (FREQ) to 1kHz
, FUNC A . ]
B 1.5V set internal bias voltage to function control, bit A
1.5V (FNC A)
B2.2V set internal bias voltage to FUNC B function control, bit B
2 2y (FNC B)
_ GATE gate control signal for counter
C light "F'" unit on front panel Hp voltage at Hporen terminal
cDe clear data counter INH inhibit signal from external
CLI clock input device
CLO clock output INT B internal bias voltage
CMA circuit mode signal, bit A IsC increment step counter
CMB circuit mode signal, bit B I3 light k" on front panel
CMS set circuit mode to series T light unit ""H" on front panel
CpRp light circuit mode indicator for L'c voltage at L'cyg terminal
C
p or Rp measurement Lp voltage at Lpgrey terminal
T OAL N . _
_C__Q L clear quahifier flip-flop Lpa light circuit mode indicator for
Cs light circuit mode indicator for Lp measurement
Cs measurement LSC 0 load zero to step counter
CTEN enable counter to count 4f signal iSba light segment ""a" for left side
D BLANK blank Dissipation Factor display thru numeric display thru
DNA generate D BLANK signal LSDg light segmﬂent ' for left side
numeric display
DNAV detecteq output for less than 80 LsRs light circuit mode indicator for
counts in Cp Ls.
Ls or Rs measurement
DP b light decimal point for LCR —
display M light "M" on front panel
DP ¢ light decimal point for LCR m light "m'" on front panel
display MAN manual trigger signal from
DP-Loss light decimal point for Dissi- panel control.
pation Factor display MINUS display minus (-} mark on front
DRNA direct range setting, bit A panel




Model 4261A Section VIII
Table 8-1"
Table 8-1, Mnemonic Information (Sheet 2 of 2),
Mnemonic Description Mnemonic Description
MPX 0 multiplexer 0 output RSB read select bit B for A3 register
thru thru files -
MPX 5 multiplexer 5 output RSD 2 light segment "a" for right side
MS measurement status, If D thru numeric display thru
measurement, MS 1s at high, RSD g lLight segment "g" for right side
_ numeric display
n light "n"" on front panel RI00k set range resistor to 100k
N2 -4 Zufté’;ltzfdcggsiltgnal' bit weight R10k set range resistor to 10kQ
1k set range resistor to 1k
OFN g E;lfg:nn:ezrto offset null RI00 set range resistor to 100Q
OFNA perform auto offset null RIO set range resistor to 109
adjustment SAT signal indicating € ,, saturation
OtPl‘EuO output bit ?hf::)m A8 ROM SCL 1 state clock 1
OPB 15 output bit 15 from A8 ROM SCL 2 state clock 2
. OR | out of range SDC set data counter to 1999
§ P light “p" on front panel :: < se: fn:egra:or :o :unc?on
B PHASE 0 1, SIo set integrator to function
(PHB 1) select 0 detection phase SLO1 selector output 1 from A8
i / thru thru
' ; (I;HP?BS% /2 select 7/2 detection phase SLO 4 selector output 4 from A8
- . SQAL set qualifier flip-flop
£ PHASE = select n detection phase
(PHB 3) STEP A ¢ it A
STP A) measurement step, bi
PHASE 3 /2 ,, * (
select 3 7.2 detection phase
(PHB 4) STEP B t bi
‘ } (STP B) measurement step, bit B
QUAL qualifier input to state counter,’
_ register TEST perform test operation
R Light " unit on front panel TEST 1 perform test 1 sequence
REF v ‘x;ﬁﬁe:;:sce voltage for bias TEST 2 perform test 2 sequence
REM remote signal from external TL test level signal from A10
device TLL set test signal level to 50mV
RESET turn off trigger lamp on front TRG L light trigger lamp on front panel
panel TOT turn-on trigger
RNG A range signal, bit A
RNG B range signal. bit B UCD detected output for UNCAL
& gnat, signal
RNG C range signal, bit C UNCAL detected output for SAT signal
RNG DWN step down one decade range
RNG HOLD hold measurement range V TEST select signal for €m by working
. with CMS
RNG MAX maxmium range signal WTGT enable data transfer
RNG MIN minimum range signal ZEROG zero detector output
RNG Sp special range that 4261A does
not measure m light """ on front panel
RNG UP step up one decade range 4§F) clock 4 times test frequency
RSA read select bit A for A3 {
register files 4fs set 4f signal as clock to counter
8-9
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Section VIII Model 4261 A
Table 8-2

Table 8-2. ASM Chart Check Procedures (Sheet 1 of 16).
Note

If 4261 A settings are not specified in this table, any setting
is acceptable except that TRIGGER must be set to INT and
RANGE HOLD must be set to OFF,

State code is expressed in the octal system. It is recom-
mended that the logic state analyzer be operated in the
single trigger mode. Unless otherwise noted, the "'start
display' trigger word is given in the "Trigger Word for
Logic State Analyzer' column of the table.

Sequence Check for (1) INITIAL SETUP TIME.

N Trigger Word for Logic
4261 A Settings State Analyzer (HP 1601A) State Code Order

Normal (not Self Test) Operation
Any settings 001 001

002

Push 4261A RESET 003

004

+ 005
006
007
010
011
037

CIRCUIT MODE: PARA 037 037
040
041
035
013

CIRCUIT MODE: SER 037 037

040
055

CIRCUIT MODE: AUTO 037 037

. 042
FUNCTION: C . 043
Unknown: Open 046

047

013
CIRCUIT MODE: AUTO 043 043

. 044
FUNCTION: C 051

Unknown: Shorted 052
013

CIRCUIT MODE: AUTO 043 043

. 046
FUNCTION: R 052

Unknown: Shorted 013
CIRCUIT MODE: AUTO 043 043

- 044

FUNCTION: L 051
Unknown: Open 047
050
013

AR e e b

{(Continued)
8-10




Model 4261A Section VIII

Table 8-2
Table 8-2. ASM Chart Check Procedures (Sheet 2 of 186).
Sequence Check for (1) INITIAL SETUP TIME (Cont'd)
4261A Settings gt;tgegfx; X;zrgrf?{rPLfgg’l A) State Code Order
CIRCUIT MODE: AUTO 043 043
FUNCTION: L, C or R oas
Unknown: in-range component (do not 013
use max. or min. ranges),

1. RANGE HOLD: OFF 043 043
TRIGGER: INT ggg

2. CIRCUIT MODE: SER 053
FUNCTION: C o
Unknown: Open 035

3. RANGE HOLD: ON ‘
TRIGGER: EXT ’

‘4. CIRCUIT MODE: AUTO
Push RESET for LSA.

5. Change FUNCTION C to L.

-1. RANGE HOLD: OFF 043 043
TRIGGER: INT gg‘ll

2. CIRCUIT MODE: PARA 047
FUNCTIQN: C ggz
Unknown: Short 041

3. RANGE HOLD: ON 035

Pl TRIGGER: EXT
' 4. CIRCUIT MODE: AUTO
Push RESET for LSA.,

5. Change FUNCTION C to L.

1. TRIGGER: INT 042 042
RANGE HOLD: OFF ggi
CIRCUIT MODE: AUTO 055
FUNCTION: C 035
Unknown: Open
TRIGGER: EXT
Push RESET for LSA

2. Change FUNCTION C to L.

Self Test Operation

TEST 1, TRIGGER: INT o011 o11

RANGE HOLD: OFF o

, - TEST 2 o011 011
FUNCTION: C o

RANGE HOLD' OFF 032

TRIGGER: INT ggé

035

{Continued)
8-11
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Section VIII Model 4261A
Table 8-2

Table 8-2. ASM Chart Check Procedures (Sheet 3 of 16).

Sequence Check for (1) INITIAL SETUP TIME (Cont'd)

. Trigger Word for Logic
q
4261 A Settings State Analyzer (HP 1601A) State Code Order

TEST 2 011 011

012
FUNCTION: L 031
RANGE HOLD: ON 033

034

TRIGGER: INT 035

Sequence Check for (2) AUTO OFFSET NULL TIME.

. Trigger Word for Logic
42614 Settings State Analyzer (HP 1601A)

State Code Order

Normal Operation

FREQUENCY: 1kHz 013 013
014
015
016

FREQUENCY: 120Hz 016 " 016
017
017

020 017
End Display 020

FREQUENCY:* 1kHz 020 020
End Display 020
021
022
FUNCTION: C 022 022
CIRCUIT MODE. PARA ggg
Unknown: Shorted 027
030
025
FUNCTION: C 022 022
CIRCUIT MODE: PARA . oo
Unknown: Open 027
025

056 025
End Display 026
056

Note: Push RESET for LSA
several times.

Test Operation

TEST 1 022 022
023
026
056

Sequencé Check for (3) HOLD TIME

FREQUENCY: lkHz 056 056
057
063
063

064 063
End Display 064

{Continued}

8-12



Model 4261 A Section VIII
Table 8-2

Table 8-2. ASM Chart Check Procedures (Sheet 4 of 16).

Sequence Check for (:3) HOLD TIME (Cont'd)

Trigger Word for Logic

State Analyzer (HP 1601A) State Code Order

4261 A Settings

FREQUENCY: 120Hz 057 057
060
060
061 060
End Display 061
064 061
End Display 061
062
064
064 064
175
‘ 064
065
066
Note: Push RESET for LSA s
several times. The state 064
' code order should be as 065
shown in the three blocks 114
to the right. 141
FUNCTION: R 141 141
CIRCUIT MODE: SER izg
Note: Push RESET for LSA ifﬁ
*» several times 12
0
FUNCTION R 143 143
CIRCUIT MODE: PARA igg
164
FUNCTION. C 143 ‘- 143
CIRCUIT MODE: PARA ii;
FREQUENCY: 120Hz 146
147
FUNCTION: C 143 143
CIRCUIT MODE: PARA :2‘;
FREQUENCY: lkHz 166
167
FUNCTION: C 143 143
CIRCUIT MODE: SER {‘5*:
FREQUENCY: 120Hz 155
156
FUNCTION: C 143 143
CIRCUIT MODE: SER }fﬁ
FREQUENCY: 1kHz 146
. 147
FUNCTION: L 141 141
CIRCUIT MODE: PARA }‘;g
154
(Continued)
8-13
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Section VIII
Table 8-2

Model 4261A

Table 8-2. ASM Chart Check Procedures (Sheet 5 of 16).
Sequence Check for (3) HOLD TIME (Cont'd)

. ] Trigger Work for Logic

4261A Settings State Analyzer (HP 1601A) State Code Order
FUNCTION: L 141 141
CIRCUIT MODE: SER }‘;g
Unknown: Short 145
117 114

Note: Push RESET for LSA .

several times. End Display iﬁ
FUNCTION: R 056 120
CIRCUIT MODE: SER End Display }g‘l’
174
056
FUNCTION: R 174 164
CIRCUIT MODE: PARA End Display igg
174
FUNCTION: C 171 1167
CIRCUIT MODE: PARA End Display i%
FREQUENCY: 1kHz 171
173 171
End Display 171
. 172
173

174 173 .
End Display 173
174
FUNCTION: C 151 147
CIRCUIT MODE: PARA End Display igg
FREQUENCY: 120Hz 151
173 151
End Display . 151
152
173
FUNCTION: C 160 156
CIRCUIT MODE: SER End Display igg
FREQUENCY: 120Hz 160
173 160
End Display 160
161
173

Test Operation

TEST 1 114 114
115
116
TEST 2 114 114
115
117

8-14

{Continued)




Model 4261A

Table 8-2,

Sequence Check for @) AUTO PHASE ADJUSTMENT TIME

ASM Chart Check Procedures (Sheet 6 of 16).

Section VIII
Table 8-2

4261 A Settings

Trigger Word for Logic
State Analyzer (HP 1601A)

State Code Order

Normal Operation

FREQUENCY: 120Hz

066

066
067
070
071
071

073
End Display

071
072
073

101
End Display

073
073
074
076
077
100
101

FREQUENCY: 1kHz

070

070
075

076
End Display

075
075
076

113
End Display

101
101
102
112
113

FREQUENCY: 120Hz

103
End Display

101
102
103
103

105
End Display

103
104
105

lo7
End Display

105
105
106
107

111
End Display

107
107
110
111

056
End Display

111
111
112
113
056

(Continued)
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Section VIII Model 4261A
Table 8-2

Table 8-2. ASM Chart Check Procedures (Sheet 7 of 16).

Sequence Check for (5) DISCHARGE TIME.

N Trigger Word for Logic
4261 A Settings State Analyzer (HP 1601A) State Code Order

Normal Operation

FUNCTION: C 175 175
CIRCUIT MODE: PARA igs
Unknown: Open 200
201

Note: Check that 4261A is not 202
displaying minus (-). 203

204

212 204

End Display 203

205

206

212

FUNCTION: C 212 203
CIRCUIT MODE: SER End Display . ggg
Unknown: Open 206
212

FUNCTION: L 212 201
CIRCUIT MODE: AUTO End Display 201
Unknown: capacitor of a few uF, 211
° 212

Note: Check that 4261A is
displaying minus (-).

FUNCTION: C 212 212 212
213 213 .
CIRCUIT MODE: SER 294 924
Unknown: Open 226 226
257 257
Note: Two code orders should be 260 227
displayed on LSA. Push
RESET for LSA several times,

RANGE HOLD: ON , 212 212
213
224
226
227

Test Operation

TEST 1 212 212
213
214

TEST 2 212 212
213
224
225
227

(Continued)




Model 4261A Section VIII
Table 38-2

Table 8-2, ASM Chart Check Procedures (Sheet 8 of 16).
Sequence Check for (§) AUTORANGING TIME

4261A Settings Seeer :;’;zrgr[?ﬁpl‘i’gﬁgcl A) State Code Order
Normal Operation -
FUNCTION: C 260 260
CIRCUIT MODE: PARA g%
FREQUENCY: 120Hz 271
Unknown: Open ggg
227
FUNCTION: C 260 260
CIRCUIT MODE- SER ég;
Unknown: Open 263
, 305
_ 227
FUNCTION: R 261 261
_ CIRCUIT MODE SER : ggi
Unknown: Open 264
227
FUNCTION: R 261 261
CIRCUIT MODE PARA g;g
! *  Unknown: Open 301
: 302
. 264
¥ 227
FUNCTION: C 261 261
CIRCUIT MODE: PARA ggg
Unknown: Short 264
_ 227
FUNCTION: C 261 261
CIRCUIT-MODE* SER ggg
Unknown: Shorted 277
302
, 264
FUNCTION: L 261 261
CIRCUIT MODE: PARA ggi
Unknown: Shorted 305
1. FUNCTION: C 261 261
CIRCUIT MODE: PARA §g§
Unknown: Open 264
2. TIRGGER: EXT - 268
RANGE HOLD: ON
. 3. Unknown: Shorted
Push RESET for LSA.
4. RANGE HOLD:. OFF
8-17
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Section VIII Model 4261 A
Table 8-2

Table 8-2, ASM Chart Check Procedures (Sheet 9 of 16).

Sequence Check for (§) AUTORANGING TIME (Cont'd)

Trigger Word for Logic

State Analyzer (HP 1601A) State Code Order

4261 A Settings

FUNCTION: C 277 277
CIRCUIT MODE: SER ggg
Unknown, 10092 ¢, <1kQ 227
1. FUNCTION: C 276 276
CIRCUIT MODE: PARA art
Unknown* Open 264

2. RANGE HOLD: ON
Unknown' 2000pF

4, Push RESET for LSA.
RANGE HOLD: OFF

1. FUNCTION: R 2786 . 276

CIRCUIT MODE: PARA e
Unknown: Shorted - 264
RANGE HOLD: ON
Unknown: 2Kk

4. Push RESET for LSA.
RANGE HOLD: OFF

1. FUNCTION: C 261 26l
CIRCUIT MODE: SER ggg
Unknown: Shorted 305

2. TRIGGER. EXT 308
RANGE HOLD: ON

3. Unknown: Open
Push RESET for LSA.

4. RANGE HOLD: OFF ]
FUNCTION: C : 261 261
CIRCUIT MODE: PARA ggg’
Unknown: approx. 1000pF 227

1. FUNCTION: C 260 260
CIRCUIT MODE: PARA ggg
Unknown: Open 304

o]

RANGE HOLD: ON
TRIGGER: EXT

Push RESET for LSA.
CIRCUIT MODE: SER
RANGE HOLD: OFF

{Continued)
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Model 4261A Section VIII
Table 8§-2

Table 8-2. ASM Chart Check Procedures (Sheet 100f 16),

Sequence Check for (§) AUTORANGING TIME (Cont'd)

Trigger Word for Logic

42614 Settings State Analyzer (HP 1601A)

State Code Order

1. FUNCTION: L 260 260
CIRCUIT MODE: SER ggg’
Unknown: Shorted

2. TRIGGER: EXT
RANGE HOLD: ON

3. Push RESET for LSA,

4. CIRCUIT MODE: PARA
RANGE HOLD: OFF
FUNCTION: C 272 272
CIRCUIT MODE: PARA _ ' ggi
Unknown: more than 1k 275

227

. FUNCTION: L 273 273

- CIRCUIT MODE: SER gg;
Unknown: 10Q<, < 1k

1. FUNCTION: L 301 301

- CIRCUIT MODE: AUTO ggg

Unknov:rn: more than 1k 227

2, TRIGGER: EXT

3. Push RESET for LSA.
4. CIRCUIT MODE: PARA
1. FUNCTION: C . 273 273

CIRCUIT MODE: SER ggg
Unknown: Shorted
2, RANGE HOLD: ON
3. Unknown. approx. 0.1uF,
1pF or 10uF
y 4. Push RESET for LSA.
. 5. RANGE HOLD: OFF
\ 1., FUNCTION: L 273 273
| CIRCUIT MODE: PARA so7
Unknown: Open 305

2. RANGE HOLD. ON

3. Unknown: approx. 10mH,
100mH or 1000mH

Push RESET for LSA,
- 5. RANGE HOLD: OFF

(Cont1inued)
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Section VIII Model 4261A
Table 8-2

Table 8-2. ASM Chart Check Procedures (Sheet 11 of 16).

Sequence Check for (7) DNA DETECTION TIME

. Trigger Word for Logic
4261 A Settings State Analyzer (HP 1601A) State Code Order
Normal Operation 227
FUNCTION: R 227 - 230
4
CIRCUIT MODE: SER 34;
Unknown:; Shorted 246
247
237
242
243
311
1. FUNCTION: R 246 246
CIRCUIT MODE: SER o
Unknown' Shorted 241
2. RANGE HOLD: ON 311
3. CIRCUIT MODE: PARA '
FUNCTION' R 246 246
CIRCUIT MODE: SER ggg
Unknown: Open . 240
FUNCTION: L 244 244 or 244
CIRCUIT MODE: SER 251 251
- 23> 232
Unknown: Open 233 253
234 254
235 235
236 236
240 240
FUNCTION: L 244 244
CIRCUIT MODE* PARA ;g; .
Unknown: Shorted ’ 233
234
235
FUNCTION: C 230 230
CIRCUIT MODE PARA gg;
Unknown: Open 253
254
235
237
242
|
FUNCTION: C 230 230
CIRCUIT MODE: SER gg;
Unknown: Shorted 253
254
FUNCTION: C 2317 237
CIRCUIT MODE: SER 240
Unknown: Shorted !
Note: Push RESET for LSA ;
several times .

{Continued) i
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Model 4261 A Section VIII

Table 8-2
Table 8-2. ASM Chart Check Procedures (Sheet 12 of 16). '
Sequence Check for (1) DNA DETECTION (Cont'd)
. Trigger Word for Loglc
4261 A Settings State Analyzer (HP 1601A) State Code Order
1. FUNCTION: C 232 232 -
9
CIRCUIT MODE: PARA ‘;gz
Unknown: Open
2. RANGE HOLD: ON
Unknown: Short
1. FUNCTION: L 252 252
CIRCUIT MODE: SER 2o
Unknown: Shorted 256
2. RANGE HOLD: ON 240
3. CIRCUIT MODE: PARA .
1. FUNCTION: C 253 253
CIRCUIT MODE: SER , oo
, Unknown: Shorted
= 2, RANGE HOLD: ON
) CIRCUIT MODE: PARA
B FUNCTION: C 234 227
1 . CIRCUIT MODE: PARA End Display 234
¢
g Unknown: Shorted
- Note: Push RESET for LSA
K several times.
FUNCTION, C 227 227
| CIRCUIT MODE: PARA %
Unknown' capacitor of approx. 1000pF. . 231
! Check that D value is dis- 242
played on front panel, 311
Note: Push RESET for LSA several
times.
' Sequence Check for () DISPLAY TIME
Normal Operation
FUNCTION: C 312 311
CIRCUIT MODE: PARA End Display 3
Unknown: Open 315 312
End Display 313
312
314
315
317 315
- End Display 315
316
317
321 317
End Display 317
] 320
321
(Continued)
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Section VIII
Table 8-2

Sequence Check for (3) DISPLAY TIME(Cont'd)

Tabhle 8-2. ASM Chart Check Procedures (Sheet 13 of 169,

Model 42614

4261 A Settings

Trigger Word for Logic
State Analyzer (HP 1601A)

State Code Order

Unknown: Open

+*FUNCTION: R 241 321

322

CIRCUIT MODE: SER End Display S

Unknown: Shorted 324

325

336

337

241

*FUNCTION: C 325 325

S 5

CIRCUIT MODE: PARA End Display 238

Unknown: Shorted 331

++FUNCTION: R 241 321

End Display 321

322

323

324

325

336

337

241

++FUNCTION: C 324 394

CIRCUIT MODE: SER ggi

Unknown  Open 330

374

375

013

++1, FUNCTION C 324 324

CIRCUIT MODE: SER gg‘é

Unknown Open 330

2. Shortcircuit jumper wire Wl ggé

on A8 board

FUNCTION® C 340 323

CIRCUIT MODE: PARA End Display ggg

Unknown' Shorted 334

335

340

1. FUNCTION: C 340 323

CIRCUIT MODE: SER End Display ggi

Unknown: Shorted 335

2. RANGE HOLD: ON 340
3. CIRCUIT MODE: PARA

FUNCTION: C 340 333

CIRCUIT MODE PARA End Display gig

Note: Perform tests marked "*'" only for units serialed 1545J-00400 and below
(instead of test marked '"**"),

(Continued)



Model 4261 A Section VIII

Table §-2
Table 8-2. ASM Chart Check Procedures (Sheet 14 of 16).

Sequence Check for (3) DISPLAY TIME (Cont'd).

4261A Settings Trigger Word for Logic

State Analyzer (HP 1601A) State Code Order

Test Operation

TEST 1 325 325
326
327
214

Sequence Check for (3) DATA TRANSFER TIME

Normal Operation
FUNCTION: C 340 340
CIRCUIT MODE: AUTO o8

343

344

345

347 345
End Display 345
346
347

352 347
i End Display 350
! 351
352

357 352
' End Display 353
! 355
357

f 004 357
i End Display 357
Note Push RESET for LSA 360

several times. 004

Test Operation

TEST 1 361 355

End Display 356

361

i TEST 2 357 355
: RANGE HOLD: ON find Display ggs

Sequence Check for (1) TEST 1 & TEST 2

Test Operation

TEST 1 361 361
FREQUENCY: 1kHz ggg
366
370 366
End Display 366
367
, 370
‘ 372 370
End Display 370
n
372
{Continued)



Section VIII
Table 8-2

Sequence Check for (W) TEST 1 & TEST 2(Cont'd)

Table 8-2,

ASM Chart Check Procedures (Sheet 15 of 16).

Model 42614

. Trigger Word for Logic
4261 A Settings State Analyzer (HP 16014) State Code Order
Test Operation
TEST 1 {Cont'd) 004 372
FREQUENCY: 1kHz End Display g;g
Note: push RESET for LSA 004
several times.
TEST 1 364 362
FREQUENCY: 120Hz End Display ses
37 364
End Display 364
365
371
Sequence Check for () TEST 1
Test Operation
TEST 1 116 116
122
FUNCTION® C 123
CIRCUIT MODE: PARA 124
- . 134
Unknown: Open‘ 137
140
117
1, TEST1 123 123
FUNCTION: C 127
) 130
TRIGGER: EXT 134
2. Push MANUAL button until
4261A displays 1888 F.
Push RESET for LSA.
4. Push MANUAL.
TEST 1 123 123
127
FUNCTION: L 133
TRIGGER: EXT 135
2. Push MANUAL until 4261A 1o
display 1888mH.
Push RESET for LSA,
Push MANUAL,.
TEST 1 123 123
. 127
FUNCTION: C 130
TRIGGER: EXT 131
o
3. Push MANUAL until 42614 Py
display 1888nF (Cp).
Push RESET for LSA.
4, Push MANUAL,.

8-24
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- Model 4261A

Table 8-2. ASM Chart Check Procedures (Sheet 16 of 16)

Section VIII
Table 8-2

) Trigger Word for Logic
4261 A Settings State ‘Analyzer (HP 1601A) State Code Order

1, TEST1 123 123

FUNCTION: L 127

: 133 -
FREQUENCY: 1kHz 134
TRIGGER: EXT 137

2. Push MANUAL until 4261A
display 188, 8H

3. Push MANUAL one more time.

4261 A still displays 188, 8H.

4. Push RESET for LSA.

Push MANUAL,.

1. TEST1 122 122
FUNCTION L . }gg
FREQUENCY: 1lkHz 137
TRIGGER: EXT

2, Push MANUAL until 4261A
displays no numeric display.

3. Push RESET for LSA.

4. 'Push MANUAL.

1. TEST1 122 122
- . 125
FUNCTION: C 136
FREQUENCY: lkHz 137
TRIGGER: EXT

2. Push MANUAL until 4261A
displays no numeric displays.

Push RESET for LSA,

4. Push MANUAL. ’
TEST 1 116 116
RANGE HOLD ON 17

Sequence Check for (12) TEST 1
Test Operation

TEST 1 214 214
215
216
217 216
End Display 216
127
220 217
End Display 217
220
221 220
- End Display 220
221
227 221
End Display 221

22
223
227

(Continued)



Section VIII
Figure 8-6

Model 4261A

Digital Section Troubleshooting Using Logic State Analyzer.

A logic state analyzer (for example the HP 1601A or 1600A)is very convenient for
troubleshooting the 4261 A ROM centered (state machine) logic circuitry. Figure
8-6 and Table 8-2 are provided to assist you in this kind of troubleshooting,
Figure 8-6 is complete set of flow diagrams (ASM charts) for the 426lA. It also
includes summarized flow diagrams for normal, Test 1, and Test 2 operations.
Table 8-2 provides ASM chart check procedures that test all the flows tncluded in
Figure 8-65. Troubleshooting, using the logic state analyzer, should be done after
the defective component is isolated to the digital section.

How to connect logic state analyzer to the 4261A: Although data inputs can be
monitored directly at the pins of A8U8 (input address bits IPBO thru IPB7) using the
input probes of the logic state analyzer, it is recommended that the Service Cable
({HP F N: 04261-65001) be connected to the spare jack (A8J1) on the A8 board and
logic state analyzer input probes be connected to each cable line (see Figure 8-14).
Clock inputs should be taken from ATTP2 (state clock 1),

How to troubleshoot: When the measurement is being repeated (trigger lamp turns
on and off), first set the trigger word to 004 in octal and check the ASM chart.
Then repeat the test, increasing the trigger word, so that the measurement sequence
is excuted according to the front panel conditions (control settings, displays and the
unknown device). The trouble may be located 1n the circuit corresponding with the
signal that generates the flow that is inconsistent with front panel conditions.

If the measurement can not be repeated, set 4261A TRIGGER to EXT and the logic
state analyzer SAMPLE MODE to SINGLE, The logic state analyzer can now check
that the flow shown in the ASM chart block (@ thru (2 in Figure 8-6) is or is not
being excuted when the trigger word 1s set to the last word of the chart block and

the 4261A MANUAL button is operated (the trigger word will be displayed on the logic
state analyzer if the chart block is properly excuted). By doing this check, starting
from ASM chart leck(D, the trouble may be in the logic circuitry that corresponds
to the chart block which does not excute. Locate that line in the abnormal chart block
that halts the sequence. Check the ¢ircuitry that corresponds to the signal that halts
the sequence.

Note

ASM CHART SYMBOLS *1. State code is represented m the

STATE BOX octal system.

+1 +2. State output signals are those
State Code (Address) outputted trom A8U5, U0 and
e e U17, and expressed, for example,

L —_— l as follows
~ STATE

¢ DESCRIPTION
l\ ‘~. State Output *2  OUTPUT
S State Exit Path s FLAG ot FLAG signal output to
its true level,
STATE DECISION BOX C FLAG Clear FLAG signal oatput

to its false level,

(L5C 0) Pulsed LSC 0 output signal
YT to load rero to step counter.

*3. Condition (signal in decision box)
Condition*3 15 the signal inputted into A8UL
= multipleser, State code is incre-

e
l—&— 0 mented by one when QUAL (quali-
. fier) signal at ABTPI1 is at high
‘\) S~ /

— 2
‘ / and remains at or jumps if QUAL
N\ Condition False Exit Path. signal is at low ("1™ is denoted in

Condition True Exit Path. the chart),
Shadowed part of ASM chart 1s excuted only during TEST 1

~ level ('"0" 15 denoted in the chart)

or TEST 2 operations. ___‘__J

Figure 8-6. ASM Chart (Sheet 1 of 7).




'(4 Jo g 1@4S) ¥ey) WSY -9-8 amAg

9-g aandrg
LA U071938

1671 161 wanL
Aty spdurs

- oy

T my ¥
=T CorEr
Je—d11s

AHEUR 1L TR 0

Tiat DY
asrud viny

T adarus
Jma ) fik |

[T
Biny

adury oIny

_pa'sdory
T~ T

#H 30 43 +T Jag
ft.18

' o e
~ AsI e

(D

adurd Plo

Hx/x
(L)

e

({De——

I rﬂ:M\

e T3

—
emm

v e A —_ sseud oy
o] ¥
TdiE T (eI ¥

TR
Fyru sidures

sigEiELy 6

ohred Ju O HO

a i

STRE fEsueanEesg oW

=ril

) i
wn3 iy

wnng 1an
azury

=dmy =y

926 H FITH

L
()
' Eu.rfm\

[NYET

NDILYHAAO T ISHL

()

FOILYHILO 1 1831

L
Jiey sjdares

Fuiary
g

sduey omg |

- i
L T —
Rt P oo

=]

(§)
4

Taewsnloy
strud oIy

| Fmysa H v
f=mj g =3

e

{ o) e 93 T
Tl temdy 1) ¢
atarg o Tabe s T

A /\
=
NOLLVHIdD TYWHON

V19t 19PN




62-8

(L 30 ¢ 1224g} 31wy3 WY '9-g amdg

(D)

n S

asng
¥ s

L0
(4N SHY
0
P
140 @TOH DIH /
{maols e £l LN — o
6651 N -
b L Adw WO GTOH 1M
- = Tl YA —o—g] Aiva
~ T
w0
1T
]
Lwmus ok )
s b _BH Ty

—al [CEEES

e BEEN)

= FuIgl

o
T
W
¥¥H D -
(exm)3 3t M.h; b e R -
v N ~
u_._”.“ Y0 —"n oHit > N
o L
0 =" (W Sy 1
_ . mmauau

w ( u!uﬂ
_}mnzuwvlc

oLny oIz vivd
200w Lua N oM L4
~

LEw

(

12

TINK 1A5440 OLny ANLA5 HOLLIGNOD TYLLIT

9-§ aandLg
MIA uotjdag V19gF 1peH

Ty




Tc-8

‘(L Jo b 3394S) ¥EYD WSV "9-§ andd

=
E 1]

[ 17 ¥ ?
L
p— e e g I [[=> ]
-7 = = A p ey
I N1 | i I ) —\
0t [ T ‘_' (= e [T 5
M A & o cars) .
b b = g b
1
T e (¥R g2 A
- Ll
51 - _ sus)
— 4 ol e
T W
L~ '—
s —
_ _l SiF T —
_ a1 w1 [0
ruzy son - tran eaw dy 2 dn ream ey 0 i dn _
- TR {*R0z1) s1 oy (TN o7 d3 4w dn . " .
A— 71 31 =3 ) dny frnb i €3 o dn 313 emersad e ST e 0l 3 T 0L | Lass
TeRg Epaied 2 ) *daw wpalaad 5. R ~ad
! zicy -~ [Fr=18
o | _
- ~ -
ey L ] S A | — —_ ATl o N

L]

LRLEF 4
sugy #

{y)

=y “E._nﬂuY:'.Il_\

TEE I
- ﬁm
2,\. B el
-1

0 =g ds =T

fraaan s
HERL)
curry

]
om0y L

\— 1
. - B (8312 ars
ki ELTR Y 2 ) [E<ECT] )
- g [So H SIFe BeL)
o) > py s [ =

wal L) g5

(Rt TY.= T

ET

)
¢ oI _

|

IHANISNFAY ISYHL 010y

FIWIL AN IDUVHI/ATOH

o-8 amdrg

M1A Uotidas viazk 1apo

—-—————



££-8
(L 10 6 122yS) 1By WSV °'0-§ aandrg

(~)

fisag s

uTH 23uey

A

fan ony

HH
u r.._g
1
1
£ mwWd Taep
_ " dy dy

list

0 =1 DH_>

‘h/ g lq

T
u
L
< gan iy
— H T
b E
8z
0 (0
ey a
-~ T¥IMY
— I 1ALy -
7Rl ~ el - ) — 3%,
<
T 19z
AfEnT o
o—< zaiv_ 1
= « & o T
=
usg

TINCT A7AT IED TzaT

(1)

HHIDNVHOLNV

0-8 3In3ng
IIA WoT3038

m_lﬂ:hu.r =




GE-8

‘(L J0 g 1994S) IEYD WSV ~9-g aandy

PATE{daE B)HmTmUE 15 AL
3UJ Ul 3413173 DRTOE W
it paaridad aq pInoys mol) STUL

159 B (T PRI
FNuN 10 HqeoTidde 51 mol) AL

TIpH

i3

g-g aandrg
II1A uo13dag

pr1aady
ety

¥ —C_d5 DHH o>

yHa s

[

NOLLOALAA HO/¥Hd

v19gp 13p0H



8-37

Figure §-6

Section VIO
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Figure 8-€, ASM Chart (Sheet 7 of 7).
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Section VIII
Paragraphs 8-28 to 8-31

8-28. TROUBLESHOOTING.

THE OPENING OF COVERS OR RE-
MOVAL OF PARTS, EXCEPT THOSE
TO WHICH ACCESS CAN BE GAINED
BY HAND, IS LIKELY TO EXPOSE
LIVE PARTS; IN ADDITION, ACCES-
SIBLE TERMINALS MAY ALSO BE
LIVE,

THE APPARATUS SHALL BE DIS-
CONNECTED FROM ALL VOLTAGE
SOURCES BEFORE ANY ADJUST-
MENT, PARTS REPLACEMENT OR
MAINTENANCE AND REPAIR ARE
PERFORMED FOR WHICH THE AP-
PARATUS MUST BE OPENED.

IF, AFTERWARDS, ANY ADJUST-
MENT, MAINTENANCE OR REPAIR
OF THE OPENED APPARATUSUNDER
VOLTAGE IS REQUIRED, IT SHALL
BE CARRIED OUT ONLY BY A
SKILLED PERSON WHO IS AWARE
OF THE HAZARD INVOLVED.

8-29. Figure 8-8 "How to Use Troubleshooting
Guides'" is helpful when starting to troubleshoot the
4261A. Charts and diagrams to assist in trouble-
shooting are provided in this section under "Theory
of Operation" and include:
Simplified Block Diagram Figure 8-1
Analog Section Detailed Block Diagram Figure 8-3
Digital Section Detailed Block Diagram Figure 8-4
Timing Diagram Figure 8-5
Logic Flow Diagrams (ASM Charts) Figure 8-6

Table 8-1 Mnemonics Information will also be helpful
in troubleshooting. The troubleshooting guide 1in
Figure 8-9 first isolates the power supply or option
sections from an overall unit and then describes how
to tell whether the faulty assembly 1s located in the
analog or digital section. Figure 8-7' describes
typical front panel symptoms present when 4261A in-
ternal controls are not well-adjusted. A search for
and interpretation of trouble symptoms by operating
front panelcontrols 1s very important and often gives
hints as to trouble location. For example, if the
problem only occurs when FREQUENCY control is
set to 120Hz, it is obvious you need only check the
section which develops the test [requencies or which
controls these frequencies. Figure 8-9 1s an ex-
ample of such approach to troubleshooting. Table
8-3, which employs the built-in self test functions,
is also helpful in overall troubleshooting, Refer to
paragraph 8-35 to learn about self-test. Figure 8-10
isolates afaulty board assembly in the analog section,
and Figure 8-11 checks whether the Al, A2 or Al0
boards are malfunctioning or not. Figure 8-12 and
Table 8-2 are troubleshooting guides for the state
machine section (A3, A7 and A8 boards) and assist
in locating a malfunctioning part tothe component
level. This guide should used even when the trouble
remedy specified is, for example, board replace-
8-38

Model 4261A

ment. Component level troubleshooting guides are
outlined in service sheets for each major assembly
{other than for A7 and A8 boards).

A3 THRU A9 BOARDS (P/N's 04261-
77003 THRU 04261-77009) INSTALLED
IN 426LA's SERIALED 1545J-00400
AND BELOW ARE COATED WITH
SILICONE EXCEPT FOR TEST P OINTS
AND BOARD PIN CONNECTORS.
MONITORING OF THESE CIRCUITS
SOMETIMES CAN NOT BE DONE
WITH A VOLTMETER, OSCILLO-
SCOPE OR OTHER TEST EQUIPMENT
UNLESS THIS PROTECTIVE COAT-
ING IS FIRST REMOVED. IN ORDER
TO PREVENT DEGRADING PERFOR-
MANCE IN HIGH HUMIDITY AREAS,
THE COATING MUST BE REPLACED
AFTER REPAIR.

Al10 BOARD (P, N: 04261-77010) 1IN
ALLINSTRUMENTS [S COATED WITH
SILICONE AFTER APPLICATION OF
THE SOLDER RESISTIVE MASKING.

Al (P/N: 04261-77001), A2 (P/N-
04261-77002), A21 (P/N: 04261-77021)
AND A22 (P /N: 04261-77022) BOARDS
ARE NOT COATED WITH SILICONE,

8-30. How to Isolate Trouble to Either Analog or
Digital Sections. A

8-31. Follow the troubleshooting procedure in Fig-
ure 8-8 which provides specific mstructions for iso-
lating the Analog and Digital sections from each other.

L

WARNING

WHENEVER IT IS LIKELY THAT THE
PROTECTION PROVIDED BY THE
FUSES HAS BEEN IMPAIRED, THE
INSTRUMENT MUST BE MADE IN-
OPERATIVE AND MUST BE SE-
CURED AGAINST ANY UNINTENDED
OPERATION,

CAPACITORS INSIDE THE INSTRU-
MENT MAY STILL BE CHARGED
EVEN IF THE INSTRUMENT HAS
BEEN DISCONNECTED FROM ALL
VOLTAGE SOURCES.

BE SURE THAT ONLY FUSES OF
THE REQUIRED RATED CURRENT
AND OF THE SPECIFIED TYPE ARE
USED FOR REPLACEMENT. THE
USE OF MENDED FUSES AND THE
SHORT-CIRCUITING OF FUSE HOLD-
ERS MUST BE AVOIDED.




Model 4261A Section VIII

Figures 8-7 & 8-8

Misadjusted
Control Symptom
A4R87 When Cp TEST SIG LEVEL is set to 50mV, autoranging operation
(OFFSET) sometimes does not work well. DC level at A4TP3 varies on each
range. )
A5R31 Measurement accuracy when measuring as series equivalent is
(OFFSET-1) sometimes lower (due to improper dc level at AS5TP3).
A5R40 Measurement error when measuring as parallel equivalent is
(OFFSET-2) sometimes excessive (due to improper dc level at ASTP3) especially
when Cp TEST SIG LEVEL is set to 50mV.
ASR54 Measurement accuracy will decrease when offset voltage at ASTP3
(OFFSET-3) is not 0 volts. This is usually more noticeable when Cp TEST SIG
LEVEL is set to 50mV.
A5R84 D measurement error sometimes exceeds specifications (im-
(OFFSET-4) possible to automatically adjust the detection phase of phase
. detector). This symptom 1s present when auto phase signal ad-
b justment at A6TP3 exceeds 0 +3 volts.
"A6R65 Measurement errors for both LCR and D values have increased.
1 {ZERO OFFSET) The error is maximum for a 2000 count displays for either Cs, Lp
- and Rp measurements.
|
A6R67 D measurement has significant error (detection phase error).
(PHASE OFFSET)
! AIR6 DC supply voltages at A9TP4 (+12V), A9TP5 (-12V) and AITP6
(+12V ADJ.) (+5V) have shifted to improper de levels.

Figure 8-7. Front Panel Symptoms of Internal Control Misadjustment,

S =
POWER 1fSee Figure 8-9 |,
SUPPLY : for - How to iso- |, —TO COMPONENT LEVELS —»
!| 1ate power supply|] .
! section. !
! ' '
| i
'
OPTION | See Figure 8-9 !
\ SECTION | for - How to |
il isolate option ]
1| section. ¢
iy ' l
: : i 4
] 1
ANALOG ||See Figure 8-9 : See Figure 8-10 For Trouble-
—_— i{for - How to Iso- |1 Analog | for - Analog Sec- shooting to com-
DIGITAL !|late Analog Sec- H ®{ tion Trouble- $1{ ponent level (see
t{tron from Digital 1 shooting to service sheet for
| section. ! Assembly level. each assembly).
Sy gy ]

[

See Figure §-11
Digital | for - Isolation of

o Al, A2 and Alo AL A2 or ALO
Boards from
Digital Section,

lAB, A7 and AB

See Figure 8-7
for - Front Panel
Symptoms of In-
ternal Control
Misadjustment.

See Figure 8-12
for - Trouble
shooting to com-
ponent level for A3
AT and AB boards
(State machine}),

Figure 8-8. How to Use Troubleshooting Guides,

8-39
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The following 1S a complete list of control signals
from the digital circuits (A3, A7 and A8 boards) to
the analog section:

TLL
R100k, RI0k, Rik, R100, Ri0 A3—>Ad
V TEST A3—> Ab
PHASE 0, PHASE ., 2, PHASE , |
| PHASE 3 _ 2 " A3 A
SL ) A7 A6
OFN AB— Ab
| OFNA AB—> (A5 >AB
ADA 1, ADA 2 A8—> A6

Only three signals are fed fromthe analog section (A4,
A5 and A6 boards) to the digital section. These are.

SAT A5» A8
4f
ZERO i A6—> A7

8-32. Troubleshooting Analog Section to Assembly

Level.

8-33. Follow the troubleshooting procedures in Fig-
ure 8-10 Analog Section Troubleshooting Guide to
isolate an analog fault to aboard assembly. Trouble-
shooting to component level is covered 1n the service
sheet for each assembly.

8-34. Digital Section Troubleshooﬁ;\g.

8-35. Figures8-11, 8-12 and Table 8-2 are trouble-
shooting guides for isolating Al, A2 and AlQ boards
from the digital section and provide help 1n locating
the defective part in the state machine consisting of
the A3, A7 and A8 board circuitry. Refer to the
individual service sheet in this section for compo-
nent level troubleshooting for the Al, A2 A3 or Al0O
boards. Final troubleshooting to the component
level is covered in Figure 8-12 for the A3, A7 and
A8 boards since these boards comprise the state
machine in which it is difficult to 1seolate a defective
part. Troubleshooting data for these boards is not
provided in individual service sheets, so Figure
8-12 should be referred to when txoubleshooting
boards A3, A7 and A8to the component level. Figure
8-6 also gives digital section troubleshooting using a
logic state analyzer and the complete ASM chart.
When using Figure 8-6, the Table 8-2 ASM chart
check procedures will be helpful in troubleshooting.

8-36. Built-in Self Test Function.

8-37. The 4261A has a built-in self test function
that checks whether the analog or digital section 1s
working properly or not. To perform a self test,
the slide switch mounted on the A8 board assembly
(04261-77108) must be set to the proper position.
Test operations are continuously repeated when EXT
TRIGGER is set to INT: so it 1s usually better to set
the TRIGGER selector to EXT and, for easy obser-
vation of front panel display, to advance the operation
step-by-step with the MANUAL pushbutton. The
following paragraphs explain self tests 1 and 2.

8-38. TEST 1 is a test position for the digital cir-
cuitry and almost all the digital circuitry can be
checked merely by observingthe front panel displays.

8-40

Model 4261 A

TEST 1 can be done without regard to the analog
signal section except that the sample rate time 1s
shortened when the 4f signal is not inputted. Thus,
if the TEST 1 results are false, the trouble 1s proba-
bly located in the digital circuitry. Conversely, if
TEST 1 results are true, the electrical defect can
usually (but not always) be isolated to the analog
circuits. TEST 1 permits a constant 1888 counts to
the counter and displays these counts for each
measurement range with the decimal point 1nserted
as appropriate. The range is stepped automatically.
Thus, if the range does not step properly in this test,
the trouble may be in the autoranging circuit, Table
8-3 shows the display sequence for TEST 1 and
TEST 2 for each function with the condition at the
UNKNOWN terminals. Figure 8-6 shows flow dia-
grams for both TEST 1 and TEST 2.

8-39. TEST 2 is designed to check the analog cir-
cuitry., If the digital section is functioning satis-
factorily and analog circuitry is not defective, the
front panel display will follow Table 8-3. TEST 2
integrates the reference signal for a period of 1000
counts and discharges the integrator with the same
reference signal, The €,ef signal is phase-detected
as an in-phase signal with respect to €ref for LCR
measurements and ts phase-shifted by 72 (= 90°)
with respect to €,.of for Dmeasurements. Therefore,
the LCR display will be about 1000 counts and the D
display will be about 0 counts (it the phase error of
the detecting signal is very sma}l). This operation
is performed sequentially for each range and includes
an Ls, Cp and Rs test.  Unknown connectors should
be shorted together to perform TEST 2 for L R
FUNCTIONS and open for a C FUNCTION test. I
the results of TEST 1 are good and those of TEST 2
abnormal, the analog circuits are probably defec-
tive. LCR display must show 1000 counts +5 counts
and D display must show 0~5 counts. If the displays
are out of these ranges, the 4261A may not satisty
1ts measurement specifications. Successful results
of both tests does not necessarily mean that the
4261A meets all its specifications even though the
counts are within the above limits. However, what
1t does mean is that, if any one range displays 1000
counts on LCR display and 0 counts on D display,
respectively, then the A5 circuitry (after signal se-
lector), A6 phase detector, integrator and zero de-
tector are probably normal.

8-40. If TEST 1 is normal and TEST 2 is attempted
on normal ranges when the ZERO signal from the
analog section remains continuously at LOW level,
the display will always read 1999 counts. If ranging
1s abnormal under these conditions, the display will
be blank. Conversely, if the conditions are the same
as above except that the ZERO signal remains con-
tinuously at HIGH level, then the display results for
TEST 2 will be as shown in the table which follows:

FUNCTION Unknown Display
LR Open 1999 counts
LR Short -000

(& Open -000
C Short 1999




Model 4261A

If ranging is abnormal under these conditions, the
display will be blank.

Note

When LCR display shows -000 counts,
D display is blanked.

Even if a 4f signal is not received by the digital sec-
tion, both TEST 1 and 2 will appear normal except
that the sample rate time will decrease.

8-41. RECOMENDED TEST EQUIPMENT.

8-42. Since a logic state analyzer is usually used
when monitoring the state codes of the state machine
for troubleshooting the logic circuitry, dHewlett-
Packard provides a service cable which is helpful in
connecting 4261 A circuits to the logic state analyzer
input cables. The HP part number for this cable 1s
04261-65001. Figure 8-14 1s an illustration of the
cable connections to HP logic state ‘analyzer input
cables. Extender Board P 'N 5060-4017, is useful
for troubleshooting, and is available from Hewlett-
Packard. The extender is listed in Table 1-4.

8-43. Table 1-5 lists all test equipment used for .

the troubleshooting outhined in this section. Hewlett-
Packard often prepares a board kit or a spare parts
kit to assist in troubleshooting and to reduce repair
time. -Contact your nearest HP office for information.

8-44. REPAIR. ®
8-45. Q1 Removal.
a. Remove Q1 transistor cover (rear panel).

b, Remove Ql from rear panel by removing its
two mounting screws.

c. Install new Qll.
d. Replace cover.
8-46. Removal of Q2 or Q3.
a. Remove top cover from instrument.

b. Remove the two transistor mounting screws.
c. Lift out transistor,.

d. Install new transistor.

8-47. Removal of CR1 thru CR3.

a. Remove top and bottom covers from instrument,

Note

If any option is installed ininstrument,
remove flat cable from rear connector
assembly.

b. Unsolder diode wire lead.

c. Remove 3/8" nut with hex driver.

Section VIII
Paragraphs 8-41 to 8-48

d. Install new diode.
e, Solder lead to diode and mount diode on deck.
8-48. Removal of Al Switch Board.
Note
Removal procedure for A2 Display
board is printed on the angle blacket
of A2 board. Remove top cover to
locate and read these instructions.

a. Remove top cover from the instrument.

b. Remove both adhesive side trim strips from
front frame.

c. Remove the four screws from side frames.
d. Pull front panel slightly forward.
Note

Do not use excessive force or wire
connections to unknown terminals may
break.

€. Remove MANUAL switch mounting nut from
iront panel. Use 5,16 inch hex driver.

f. Remove the A3 board by disconnectingthe three
flat cables.

g. Remove the three screws which mount the Al
switch hoard to the front panel. A screw
driver should be inserted in the opening between
A3 board and front frame.

h. Remove Al board flat cable connector from A10Q
mother board.

1. Push Al board to rear and lift out.

Figure 8-13. Service Cable Connections.
8-41
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Model 4261A

8-49. PRODUCT SAFETY CHECKS. 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
WHENEVER IT APPEARS LIKELY of arcing. Determine and remedy cause of any
THAT SAFETY PROTECTIVE PRO- such condition.
VISIONS HAVE BEEN IMPAIRED,
THE APPARATUS SHALL BE MADE
INOPERATIVE AND BE SECURED 2. Using a suitable ohmmeter, check resistance
AGAINST ANY UNINTENDED OPER- from instrument enclosure to ground .pin on
ATTION. THE PROTECTION IS power cord plug. The reading must be less
LIKELY TO BE COMPROMISED IF, than 0.5 ohm. Flex the power cord while
FOR EXAMPLE: making this measurement to determine whether
—— THE APPARATUS SHOWS VISI- intermittent discontinuities exist.
BLE DAMAGE.
-- THE INSTRUMENT FAILS TO 3. Check GUARD terminal on front panel using
PERFORM THE INTENDED MEAS- procedure (2).
UREMENT.
-- THE UNIT HAS UNDERGONE PRO-
LONGED STORAGE UNDER UN- 4. Disconnect instrument from power source.

FAVORABLE CONDITIONS,
-- THE INSTRUMENT HAS SUFFERED
SEVERE TRANSPORT STRESS.

Turn power switchto on. Check resistance
from instrument enciosure to line and neutral
(tied together). The minimum acceptable re-
sistance 18 two megohms. : Replace anycom-

8-50. The following five checks are recommended
to verify the product safety of the 4261A LCR Meter
(these checks may also be done to check for product
safety after troubleshooting and repair). When such 5. Check line fuse to verify that a correctly

ponent which fails or causes"a failure.

checks are needed, perform the following:

rated fuse is installed.
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Model 4261 A

Section VIIL
Figure 8-10

A2 Board Check Protective Diode Check
A.1  Set 4261A as follows: 1 Remove front panel from unit.
FUNCTION ......... C NO (see paragraph 8- ),
CIRCUIT MODE..... PARA
UnKnown. . ...v.wesn.. Open (cof?) 2. Unsolder the four protective diodes
diodes (CR4-CR7) connected
2, Observe waveform at Hcur terminal. to low terminals.
3. Does frequency change when FRE- 3. Does 4261A function satis-
QUENCY is switched from 120Hz to factorily »
1kHz ?
NO YES
4. Does voltage level change when Cp
TEST SIG LEVEL 18 switched from
50mV to 1V ? Go to service Check CR4
sheet No. 4 thru CRT.
B. 1. Set 4261A as follows:
FUNCTION ......... L
Unknown, ... ....... Short (0Q)
2. Observe waveform at A4 pin 6L.
3. Perform self-test 2 (set A8 board
switch ).
1.4V
4. Is waveform a distortion-free sinu- thru
soid and within 1. 4Vpp thru 2, 8Vpp 2.8V
in amplitude for each measurement
range (see photo) ?
B. Waveform at A4 (6L)
YES
Ab Board Check
A.1. Set 4261A as follows: NO Go to service
FUNCTION . ....... C sheet No. 5.
CIRCUIT MOD ...... PARA
RANGE HOLD....... OFF
FREQUENCY ... ... 1kHz
Unknown........ ... Open {oof?)
2. Are waveforms at AS5TP4 and A5 (5R) A5 TP4
as shown for Cp TEST SIG LEVEL of
50mV and 1V (see photo) ?
A5(5R)
B.1. Set 4261A as follows
FUNCTION .... .... L A,
CIRCUIT MODE..... SER
Unknown. ... _...... Short (0Q)
2. Are waveforms at A5TP4 and A5TP3 A5TP4
as shown (see photo)?
C.1. Set 4261A as follows: A5TP3
FUNCTION ... .. veeo L
CIRCUIT MODE..... PARA B.
Unknown.. ... ..... Short
2. Is waveform at A5 (9R) as shown ?
YES A5(9R)
Go to service
sheet No. 6 C.

Figure 8-10. Analog Section Troubleshooting to Assembly Level.

8-45
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Section VII
Table 8-3

Table 8-3. Self Test Display Sequences (Sheet 1 of 2).

Model 4261A

Note

1. 1t is easier to read display sequences with TRIGGER set
to EXT and operating MANUAL button.

2. RANGE HOLD should be set to OFF for all display
sequences.

3 TEST 1 1s not affected by conditions at UNKNOWN ter-
minals (shorted, DUT connected or otherwise).

4, In a TEST 2 operation, when Unknown terminals are open

in L. R FUNCTION or shorted in FUNCTION C, both

4261A displays will show 1999 counts and OUT OF RANGE
lamp will be it (except when sequencing produces an OUT
OF RANGE condition --- here, display will be blanked).

TEST 1, FUNCTION L

FREQUENCY: 120Hz FREQUENCY. 1kHz
L Display Unat D Display L Display Unit D Display
1688 uH 1.888 188.8 uH 1.888
18.88 mH 1.888 1858 pH 1.888
Ls 188.8 mH 1.888 18.88 mH 1.888
1888 mH 1.888 188.8 mH 1.888
18.88 H 1.888 1888 mH 1.888
1888 mH 1 888 188.8 mH 1.888
18.88 H 1.888 1888 mH 1.888
188.8 H 1.888 18.88 H 1.888
Lp 1888 H 1.888 188.8 H 1.888
1888 H 1.888 188.8 H 1.888
OUT OF (Blank| (Blank) pH | OUT OF (Blank)
(Blank) HH | RANGE . RANGE
TEST . FUNCTION: C
FREQUENCY: 120Hz FREQUENCY: 1kHz
C Display Unit D Display C Display Unat D Display
1888 pF 1.888 188. 8 PF 1.888
18.88 nF 1.888 1888 pF 1.888
cp 188.8 nF 1.888 18.88 nF 1.888
1888 nF 1.888 188. 8 nF 1.888
18.88 LF 1.888 1888 nF 1.888
1888 nF 1.884 188.8 uF 1.888
18.88 uF 1.888 1888 uF 1.888
188.8 uF 1.888 18.88 LF 1.848
Cs 1888 uF 1.888 185.8 LF 1.888
18.88 mF 1.888 1888 LF 1.888
) OUT OF (Blank) (Blank) OUT OF (Blank)
(Blank) PF | RANGE ) PF | D ANGE
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Model 4261A

Section VIII

Table 8-3
Table 8-3. Self Test Display Sequences (Sheet 2 of 3).
TEST 1. FUNCTION: R TEST 2. FUNCTION: R, Unknown: Short
FREQUENCY: 120 1kH: FREQUENCY 120 LhHz
R Display Unit R Display Unit
1888 mf 1000 £5 m?
18.84 ﬂ 10 00 +5 o
Rs 188.8 @ 100.0 45 o
1488 e 1000 5 0
18. 84 ksl Rs 10 00 15 ke
1588 it (Blank ) ko OUT OF
18.84 ki : " RANGE
188. 8 k) S OUT OF
o (Blank) . RANGE
1488 kL
(Blank) Mo OUT OF
14.88 M o RANGE
OUT OF
(Blank) m RANGE
TEST 2. FUNCTION: L, Unknown: Short
FREQUENCY 120Hz FREQUENCY: 1kHz
L Dnsplay Unit D Display L Dasplay Unit D Display
1000 £5 vH ano *g 100. 0 45 LH .000 fa
10.00 £5 mH 000 fg 1000 £5 pH .000 ’:3
100 0 £5 mH 000 tg 10.00 £5 mH .0D00 tg
1000 £5 mH 60 *50 100.0 +5 mH .000 ’:3
L 5 5
10.00 %5 H oo ) 1000 £5 mH 000 12
(Blank) - OUT UF {Blank) (Blank) - OUT OF {Blank)
RANGE RAHGE
{Blank} H OUT Or (Blank) (Blank} H OUT OF (Blank)
RANGE RANGE
(Blank) H OUT OF {Blank) {Blank} - OUT OF (Blank}
RANGE RAHGE
TEST 2. FUNCTION (, Unknown: Open
FREQUENCY 120Hz FREQUENCY: 1kH:z
C Display Unit D Display C Display Unit D Display
1000 15 pF 000 *7 100.0 £5 pF 000+
10.00 15 nF 000 * 1000 5 pF ~000 *2
100 0 45 nF 000 o 10.00 £5 nF ~000 '
1000 +5 nF 000 *2 100.0 15 nF .000 *
Cp 5 5
10.00 45 pF 000 fo 1000 15 nF .000 to
(Blank} F OUT OF {Blank) {Blank} F OUT OF {Blank)
® RANGE . H RANGE
(Blank) F OUT OF {Blank) (Blank) F OUT OF {Blank)
K RANGE . M RANGE .
{Blank) mF OUT OF {Blank) (Blank) P OUT OF (Blank)
. RANGE ' RANGE .
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Model 4261A

F/70

Inductance is in microhenries, resistance is in chms and capacitance
1s in microfarads unless otherwise noted.

Encloses front panel
Part of : designations
r—-" Encloses rear panel

Screwdriver j nt . X
adjustme L—J designations

Circuit assembly borderline.

Asterisk denotes a factory selected value. Value shown is typical.
Part may be omitted.

T

Heavy line indicates main signal path,

Heavy dashed line indicates main feedback path.

Wiper moves towards CW with clockwise rotation of control (as viewed
from shaft or knob).

Numbered test point. Measurement aid provided.

Encloses wire color code. Code used 1s the same as the resistor color
code (e.g., @ denotes white yellow violet).

Indicates an output from a schematic that goes to an input identified as 131,
(board plug pin number) on Service Sheet 5.

Indicates an input to a schematic that comes from an output identified as
I5R (board plug pin number) on Service Sheet 9.

Indicates direct conducting connection to the earth.
Indicates conducting connection to a chassis or frame.
Indicates circuit common connections.

Non plug-in connection information. Soldered connection.

Figure 8-14. Schematic Diagram Notes.




Section VIII
Figures 8-14 & 8-15

A10 Mother 'Ss R
{04261-77010) & I

*A21 BCD Data Qutput N |

(04261-77021), or

*+A22 Parameter Serial BCD Data

Output (04261-77022)

A9 Power Supply

(04261-77009)

A8 Sequence Control
(04261-77108)

A7 CPG Counter
(04261-77007)

A6 Phase Detector,
Integrator
(04261 -77006)

A9
+12V ADJ.

A6
ZERO OFFSET

PHASE OFFSET

Ab
OFFSET 1

OFFSET 2
A5 Process Amplifier

{04261-77005)

A4 OSC 'Range Resistor
(04261-77004)

A3 Display Druver
(04261-77103)

OFFSET 3
OFFSET 4

Ad
OFFSET

A2 Display
(04261-77002)
Al Swtich N ‘
(04261-77001)" | — __ mpbEN) . __ - |
A B B A i
* Options.

Figure §-15. Assembly and Adjustment Locations,
(Top Internal View)




Section VIII
1, Al

CIRCUIT DESCRIPTION

The Al Switch Board Assembly consists of seven
slide switches and one normally open pushbutton
switch which control various measurement functions
of the 4261A. The control signals set by the switches
are transferred to Al10 Mother board assembly
through a 16-line flat cable (AlWl). Local control
by the Al board assembly is only disabled when
4261 A Option 003 or 101 are installed and an external
device controls the 4261A, The control signals
transmitted to A10 Mother board have the electrical
conditions shown in table., An external encode
(= EXE) signal is generated when either FREQUEN-
CY, Cp TEST SIG LEVEL, FUNCTION, CIRCUIT
MODE or the RANGE HOLD control 1s changed to any
other setting or when MANUAL pushbutton is de-
pressed and released. An EXE signal resets all the

Model 4261A

4261A circuits and starts the measurement. The
GND line 1s connected to instrument chassis through
the A10 Mother board.

TROUBLESHOOTING INFORMATION

Al Switch Removal Procedure is given in paragraph
8-48.

Al Switch Check.

Check voltages at A1W1 connector pins (component
side of Al) with oscilloscope to verify they follow
above table when controls are set to the various
positions. The trouble could be, for example, the
wearing away of switch board pattern or the loss
spring tension 1n switch.

Table A. Front Panel Control Signals.

(= INT B)

Signal and FREQUENCY Signal and Cp TEST SIG LEVEL
Connector Pin No. 120Hz 1kHz Connector Pin No, 50mV v
FREQ 1kHz Test Level Low .

(= FREQ) 16 High Low (= TLL) 5 High Low
Signal and DC BIAS
Connector Pin No. EXT OFF 1.5V 9.2V 6V

REF Voltage 2 ov ov 1.5V 2,2V 6V

BIAS 3 Voltage applied
to EXT BIAS
input at rear ov L5V 2.2v 6V
panel.

Internal Bias 4 ov ov 1.5V 2.2V 6V

External Bias 12

Voltage applied | Voltage applied

Voltage applied

Voltage applied

Voltage applied

(= EXT B) to EXT BIAS to EXT BIAS to EXT BIAS to EXT BIAS to EXT BIAS
input at rear input at rear input at rear input at rear input at rear
panel. panel. panel. panel, panel.

BIAS 1.5V 13 ov ov 1.5V ov ov
BIAS 2.2V 14 ov ov ov 2.2V ov
Signal and TRIGGER Sigmal and CIRCUIT MODE
Connector Pin No. INT EXT Connector Pin No. AUTO | PARA SER
MANUAL 10 High Low Curemt Mode A |- High | Low | High
(= CMA)
) Circuit Mode B
Signal and FUNCTION (= CMB) 7 High Low Low
Connector Pin No, L C R
- RANGE HOLD
FUNCTION A | 1 High | Low | High Coni‘é‘fﬁ)lrag?n No
/ OFF ON
FUNCTION B .
1 .y ; JE—————
= e B | 1° High | Low | Low Range Hold 9 High Low
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T Bock FIURE " § LAWY T4

Tw g
Aula » 9 =’s @ & el

Figure 8-16. Al Switch Board Assembly Component Locations.
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Figures 8-16 & 8-17
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Section VIII
2, A2

CIRCUIT DESCRIPTION

A2 Display Board Assembly receives display control
signals from A3 Display Draver (via three flat cables),
and displays the measured values with unit and annun-
ciation. DS1 thru DS8 are seven-segment LED nu-
meric displays and DS9 thru DS25 are single LED
elements. All LED elements light when a TTL low
signal is applied. The numeric displays (DSl thru
DS8) are driven sequentially by ANOD 1 thru ANOD 4
signals which supply dc power to each numeric dis-
play only during assigned period. LED dynamic
lighting 1s graphically shown in Figure A below.
For example, DS2 and DS6 can be lit in accordance
with their control signals only when ANOD 2 signal
is at high level.

\
TROUBLESHOOTING INFORMATION
Almost all troubles on A2 board may be found by
excuting Self Test 1 (Digital Test)per procedure given

below. The troubleshooting tree to be followed is
also outlined.

To check displays, perform the following:
-a. Remove top cover.

b. Set 4261A TRIGGER to INT and RANGE HOLD
to OFF

c. Short A3TP3 (display test) to the instrument
chassis (ground).

Model 4261 A

Set FUNCTION to L and CIRCUIT MODE to
SER Connect nothing to UNKNOWN terminals
(o2 Q).

Check that all numeric displays are it (-1888
count display). OUT OF RANGE lamp 1s turned
on and trigger lamp turns on and off.

Set the slide switch mounted on A8 board
(P.'N: 04261-77108) to TEST 1 as shown in
Figure B below.

When FUNCTION is set to L, C or R, check
that LED elements for unit, circuit mode, and
decimal point (except REMOTE) light as shown
in Figure C below.

Note

Each LED element lights sequentially
according to a format determined for
each setting of FUNCTION switch (L,
Cor R).

REMOTEturns on only when an external device
to remotely control the 4261A is connected to a
4261 A Option 003 or Option 101, To check the
LED's for REMOTE, ground pin 43 ot REMOTE
INPUT connector on rear panel (REMOTE lamp
Lights).

Note

Removal procedure for, A2 Display
Board 1is cutlined on angle plate of A2
board assembly. This instruction
label can easily be located after top
cover has been removed.

ANOD | 1 1
38V ~0 5mS . : :
ANOD 2 ; ' I ! ;
ANOD 3 ! S ' I. —
anop 4 |+ [} S
‘oSt ! : AR : '
NUMERIC pooPsEE ks, Note
DISPLAY UT | | : 1053, : ; DS 3 ]
. . ' H ' . Set the two slide switches to
¢ 'DS 4 | , ! |
IR A O e TEST (T) and TEST 1 {T1),
; : : ’ : : : : : respectively, tor A8 board
; ;oss : ! iDS6 . : : P 'N 04261-77008.
: : iDs7! : : 10S7 ! '
: i ‘0S8 ; : ‘ps 8
Figure A. Dynamic Lighting.
S _ o @E® o0 _
.y V- V() (F o [ B Y
O ! 5.5.5 @@ e [ o |
O () () (n)

Figure C. LED Elements Lit.

Figure B, Self Test Switch
Position(s).

Model 42¢




Model 4261A

+ACNTY

o e e

screw

Figure 8-19. A2 Display Board Assembly Component Locations.
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RSA (ATTP5)

REB (ATTPH)

ANOD 1
ANOD 2
ANOD 3

ANOD 4

V TEST (AJTP2)

STEP A (ATTP4)

STEF B (ATTPS5)

STEP A (ABTP4)
STEP B (ABTFES)

PHASE 0

PHASE = 2
PHASE

PHASE 3r 2

WTGT (A3TP4)

RSA (ATTP5)

RSH (ATTP6)

Hote

To abserve waveforms ANOD 1
thru AHOD 4, connect a 5000
resistor (approx. ) between the

oscilloscope probe tip and ground.

e

Display Board Assembly (A2)
SERVICE SHEET 2

Measurement condilions

FUNCTION .

CIRCUIT MODE
FREQUENCY . .
Cp TEST SIG I_.EVEL

=0.3ms div.

Measurement conditions

FUNCTION . .. . ...
CIRCUIT MODE . .
FREQUENCY . ... .
C'p TEST 51G LEVEL
Unknown ., ,....

j‘iﬁ =30ms div

Measurement conditions:

FUNCTION ...
CIRCUIT MODE .
FREQUENCY .

Measurement ¢onditions -

FUNCTION ...
CIRCUIT MODE ...
FREQUERNCY .

. C

. PARA
. 1kHz,

v

c
PARA

. lkHz

1V

13uF

. C

. PARA
v 1kHz
Cp TEST 851G LEVEL ..

L1V

. C

.. PARA
. ....120Hz
Cp TEST SIG LEVEL ..

=.,3ms div

LAV




Section VIII
3,A3

CIRCUIT DESCRIPTION

A3 Display Driver Board is functionally divided into
two sections- these are the numeric display driver
section and the LED lamp driver-phase decoder-
range resistor decoder section, Firstly, data
signals (DATA BIT 1, DATA BIT 2, DATA BIT 4,
DATA BIT 8) converted to BCD code in A7 Board are
inputted to U8 and U9 register files. U8 and U9 can
store four BCD code signals. U8 memorizes L, C
or R four-digit data BCD and U9 stores D four-digit
data. These numeric data are stored on instructions
of a WTGT (WRITE GATE) signal as synchronized
with RSA and RSB signals. See Figure A,

BCD data stored in U8 and U9 are sent to Ul and U2
BCD to T segment Decoder, Driver in the order de-
termined by RSA and RSB signals and their outputs
are fed to A2 display board. At the same time, RSA
and RSB signals are converted to Anode Drive signals
(ANOD 1 thru ANOD 4) to dynamically light the nu-
meric displays (Ul4, U15, Ql thru Q4, Ul6 and ULT).
The read only memory (ROM) Ul8 has been pro-
grammed to light unit circuit mode lamps on A2

Model 4261 A

board in proper sequence and to select range resistor
on Ad board and to pass selected range information
(RANGE MAX, RANGE MINIMUM, RANGE SPECIAL)
to A7 board. Here, the inputs to the ROM are func-
tions (FUNC A or FUNC B), circuit mode (CMS) and
range information (SLO 1 thru SLO 4). These output
data are fixed during one measurement cycle by
latches U4, U6, Ull and U12 when LSC 0 signal is at
low level. See Figure B below.

When LSC 0 signal is at high level, ROM U138 is (ad-
ditionally) used to select phase of detection signal fed
to phase detection on A6 board (PHASE 0, PHASE
n/2, PHASE  or PHASE 37,2) and to control V
TEST signal to Ab board. Input signals to the ROM
are the functions (FUNC A and FUNC B), circuit
mode, step and MS (measurement status) signals
which are identified as SLO 1 thru SLO 4 signals in
the schematics.

TROUBLESHOOTING INFORMATION

Troubleshooting tree to be followed is presented
at the left,

RSB |

RSA ' | I l I I

-

stored

LSD is

—
I

!

12nd digit i3rd digit | MSD Is
1Is stored 118 storedf stored

-----o-w

Figure A. Data Store Timing.

LSCO

L

\

Inputs to A3
ROM Decoder RNG B, RNG C &

FREQ lk))

FUNC A, FUNC B, CMS
SLOI thru SLO4 (RNG A,

FUNC A, FUNC B CMS
SL.OL thru SLO4 (STEP A,
STEP B, MS & TEST 2)

Cutputs from Unit, Circuit Mode,

A3 ROM

Decoder RNG MIN & RNG SP)

Range Resistor and Range
Information (RNG MAX,

Detection Phase,
V TEST

Figure B. ROM Operation.

¢
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Figure 8-22. A3 Display Driver Board Assembly Component Locations
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Section VI
Figures 8-22 & 8-23

5 (ﬁﬂ_.m

| LPodzwa L, 2
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—e{13L)

N-BO

~3 ML )- RIO —(11L) )
oy gy HRNC MAX —-(Jm\r7
YaLyRNCMIN 1y
_y 2L ) BNOSP ) |

Note

iy gL PPE L on) 1. When A3TP3 (DT = Display Test) is short- circuited

— 30 >:::::"'"2 —=( 3R) to chassis, the display should show -1888 counts
8L > —~{4R) 6 except for the blanked displays. A2 numeric displays
Yy YPHASESW2_  upy (A2DS1 - DS8) and A3U1 & U2 can be tested by the
' above method. Never apply a voltage to A3TP3.

3 v TEST
~yioL ) —e(13L) 5

A3

Figure 8-23. A3 Display Driver Board Assembly Schematic Diagram.
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1kHz (A4TP1)

>
o
~
P
o~
120Hz (A4TP1)
2ms/div.
FUNCTION .......000caen C
CIRCUIT MODE...... PARA
Cp TEST SIG LEVEL .. lkHz
Unknown ......oeeeans Open

2V/div.

2ms/div.
Measurement conditions:
FUNCTION ........cc00uu C
CIRCUIT MODE ..... PARA
FREQUENCY ........ 120Hz
Unknown ............. Open
A4TP2
-
o
RS
>
[ ]
A4TP3 AR
2ms/div.

Measurement conditions:

FUNCTION .............. (o)
CIRCUIT MODE...... PARA
FREQUENCY ........ 120Hz
Cp TEST SIG LEVEL .... 1V
Unknown ........... A2uF

Display Driver Board Assembly (A3)
SERVICE SHEET 3



Section VIII Model 4261A
4, A4

CIRCUIT DESCRIPTION device under test, and they are antomatically selected

as appropriate to the device under test (DUT). The
The two parts of A4 are an oscillator and a range resistance of the 1002 and 1092 source resistances
resistor section. The oscillator generates the 120Hz include not only the resistance of resistances R37
or 1kHz test signals using the Wien bridge technique. thru R39 but also include the output resistance of
The range resistor section supplies a variable volt- transformer T1. The circuit which protects the DUT
age proportional to the sample connected to UNKNOWN against excessive de hias voltage 1s formed by R31,
terminals and a constant reference voltage. R84, C9 and CR7. The circuit, which includes R88,

CR10 and CR11, protects the 4261 A nternal circuitry
Oscillator Section. UlA, QI thru Q4 and associated from high voltages which may invade the instrument
components make up a Wien bridge oscillator with au- through the UNKNOWN terminals.

tomatic level control. The 120Hz oscillator frequen-
cy 1s derived from the equation: 1 (2xA//R5ReC;C2 )

When generating the 1kHz signal, FET's Q1 and Q2 Range Resistor Section. The purpose of the amplifi-
are turned on and the frequency is then derived from er consisting of U2, @28, Q29, CR20 and CR2!l is to
the formula: 1/(2x,/{R2 "'R5). (R4 R6)C1C2). The cause the same current flowiwng in the unknown de-
oscillator output level at TP1 is maintained constant vice to flow through the range resistor, The result
at 6.8Vp-p by automatic level control circuits (Q3 of this drive, isto bring the potential at the low
and Q4) which control the gain of ULA. For example, terminals to approximately zero volts. The feed-
when the oscillator output level rises above 6. 8Vp-p, back to amplifier is taken from the range re-
Q4 is turned on for a longer period, the voltage sistor which 1s automatically selected by the range
across CH wincreases, and Q3 is moved nearer to an resistor selecting ctircuitry as directed by selection
OFF condition. Therefore, the feedback to UlA in- sirnals (R10, RI00, RIEk, RIOk or RIOOE) from the
creases and the gamn of UlA is decreased which " A3 Display Driver and Range Control sections. Table
lowers its output level to the proper amplitude, below shows the relationship of selected source and

range resistors tothe 4261A FUNCTION, CIRCUIT
The oscillator output level at TPI1 is attenuated to MODE and Range Settings. At any setting, both the
1 20 value only when Cp mode (FUNCTION: C, range resistor (Rg) and source resistor (Rg) have the
CIRCUIT MODE: PARA) and 50mV are selected. same value.

UlB, Q8, Q9, CR5 and CR6 form a class B power
amplifier having a voltage gain of approximately 1,8, TROUBLESHOOTING INFORMATION

R32, R33, R35, R87, R37 thru R39 are source re- If troubles occur, it is recommended you follow the
sistors through which the test signal 1s applied tou the troubleshooting tree presented here.

Table A, Range Resistor (Rp) and Source Resistors (Rg) Selections.

Range 1 2 3 4 5 6 7 8
FUNCTION
Full- | 120Hz | 1000 pH |10.00mH | 100.0mH | 1000 mH |10.00 H| 100.0 H |1000 H |1000 H
L scale | H 100.0pH {1000 pH | 10.00mH | 100.0mH | 1000 mH { 10.00 H |[100.0 H |100.0 H
SER 100 L0092 1k 10k 100k
RRv RO
PARA 10 2 100 © KO 10k 10kQ
Full- | 120Hz | 1000 pF |10.00 nF | 100.0 nF | 1000 nF |10.00 uF | 100.0uF | 1000 pF | 10.00mF
L T 100.0pF 1000 pF | 10.00 nF |100.0 nF [1000 nF | 10.00,F |100.0pF [1000 uF
C p
PARA 100Kk 10k 1k 1000 100
Rr, R
SER 100KO 10k 1k0 1000 109
Full- {120 1000 m© [10.00 2 |100.0 o 1000 © |10.00%a | 100.0k0 | 1000 k0 |10.00M2
scale 1kHz
R SER 100 L00Q 1k Lok 100k0
Rgr, Rq
PARA 10 O 100 © 1k0 10kQ 100K |

8-60
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-CR4-
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TPI “R22-
~-R29 - ~RI1O~ -CR3 - Q4 _R;Z_
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Figure 8-25. A4 Oscillator Range Resistor Board Assembly
Component Locations.
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Section VIII
Figures 8-25 & 8-26

Note

Protective diodes CR4 thru CR7 and resistor Rl
are mounted directly between unknown terminals
and chassis inside the front panel,

Voltages denoted on the schematics are values
under the following control settings:

FREQUENCY .......... eesse.. 1kHZ
DC BIAS ....... TN OFF
Cp TEST SIG LEVEL ........... 1V
FUNCTION ........ Cc
CIRCUIT MODE ............ AUTO
RANGEHOLD .....ccovnvvunns OFF
Unknown ......... cesasesesess OpPEN

4
A4, A1, AS, A10

Figure 8-26. A4 Oscillator/Range Resistor Board Assembly Schematic Diagram.
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Section VII

CIRCUIT DESCRIPTION.

A5 Process Amplifier Board receives analog signals
Hp (from Hpgrey terminal), Lp (from Lpgrgy termai-
nal through the mother board), L'c and € (from A4
board through the mother board), and outputs €y, and
€ref signals to the A6 board. Operational amplifiers
Ul thru U4 are buffer amplifiters which present a
high input impedance to the analog 1input signals. RC
networks (R23, C2, R26, C3, R35 and C5) preceding
the buffer amplifiers restrict high frequency noise
(which affects the measurement accuracy) from
entering the mstrument through the UNKNOWN termi-
nals. C1 and C4 are dc voltage blocking capacitors.
Differential amplhifiers U2B and U4B amplify the
differences between Hp and Lp signals, and between
€,y and L'c signals, respectively. The voltage gain
of the differential amplifiers is set to precisely one
by external resistors R24, R25, R33 and R34 which
have an accuracy of z0.05 percent. An offset ad-
justment circuit maintains the output de level of the
differential amplifiers to approximately zero volts,
The output of the amplifier is divided by ten by re-
sistors R41 thru R44.

Signal selector circuit Q9 through Q13 selects ap-
propriate differential amplifier output required for
measurement by control signals Voltage Select
(V TEST) and Circuit Mode Series {= CMS)
which are fed from A3 and A8 boards, respectively.
Figure A shows signal selection by V TEST and

Model 4261 A

CMS signals. The €, signal selected by Signal Se-
lector Circuits is amplified by US5A and U5B and fed
to A6 Phase Detector and Integrator board. €pef
signal is amplified by U6A and 18 then converted to a
pulse train by wave shaping circuits U6B and U8.
APAQ (Auto Phase Adjustment Output) signal is ap-
plied to input of U6B through R66 to control the duty
cycle of @pq¢ signal for auto phase adjustment. CR18
and CR19 are used for clamping. U7 is 2 window
comparator which outputs SAT (Saturation) signal to
A8 Board when voltage level at ASTP3 exceeds D
volts. In this board, the de power supply line 1s di-
vided into three channels to avoid mutual interaction,

AUTO PHASE ADJUSTMENT (PHASE CONTROL).

The waveforms drawn in solid lines in Figure B are
those that exist when 0V DC input (APAO) is applied,
Waveforms in dotted lines are those that are present
when a plus DC input (APAQ) is applied. When AC
signals with different de levels are inputted, €pef
signals with different duty factors are generated as
the AC signals are amplified with respect to a fixed
(OV) reference. Therefore, the phase of the PLL
output used for phase detection will vary since the
PLL circuits detect only the trailing edge of an €ref
signal.

TROUBLESHOOTING INFORMATION,

If troubles occur, 1t isrecommended that the trouble-
shooting tree presented at the left be followed.

J SERIES

S I

Synal at ARTP2

1
'
'

Signal at A5TP1 )
! 10
|

Signal at ASTPZ

PHASE
DETECTOR

vl
SHAPER |€ret

4 PHASE

GENERATOR >
(PL LY

em

CMS
s1nal PARALLEL
|
'
VIST
signal
)
! 1
N ) !
Srnal ) Signal at ASTPI
Signal at ASTP) | —&——— ————~!
tor ey | 7€ T
' ]
)
Signal !
for € ¢ Syrnal at A5TP1 :
i
Figure A, Signal Selection.
AC Input
% 1N WAVE
VLl
OC Input
( APAO)
m
pT N
WAVEFORM “‘/ ! i
AT(R)
€ref
4 PHASE i bi
OUTPUT + -
{ONE OF - - -_’ire ______
FOUR} SR

Figure B. Auto Phase Adjustment.
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OFFSET 4
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OFFSET 3

Figure §-28.

A5 Process Amplifier Board Assembly
Component Locations.
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' ! APA 1 Aute Phase Adjustmant Cyclel
—t— o
APA I APA 2 ' APA2  Auto Phase Adjustment Cycle2

El—]

Figure D Auto Phase Adjustment,

The Auto Phase Adjustment is automatically per-
formed to minimice the measurement error due to
detection phase error. In the APA2 (Auto Phase
Adjustment Cycle 2) period,the same signal 15 applied
to both the phase detector and the phase shifter, and
the four phase generator outputs a 90 degree phase
shifted pulse. If any phase error exists between €y
and €pef signals, the phase detector outputs an El
signal which is the integrator output for such error
signal. This E1 signal ts amplified by the amplifier
which follows. The output of this amphfier is sent
to a phase shifter to adjust the phase of the 4 phase
generator output 50 that the phase error is minimized.
The operation discussed above is performed with
Loop 2 (5W3: OFF, SW2: ON). After the APA2
pertod, SW31s closed and SW2is turned off to memo-
rize the dc voltage {phase control signal) stored in
capacitor C which will be maintained during the
measurement. For APAl (Loopl, Auto Phase
Adyustment Cyclel)period done prior to APA2, SW1
15 closed to provide a phase control signal to the
phase detector. APAl establishes the proper con-
dition for phase adjustment of phase detector and
helps to achieve a shorter auto phase adjustment
cycle.  APAl and APA2 are performed before every
measurement and establish the condition for minimum
phase error between the €, and @pef channels.

Figure D. Auto Phase Adjustment

Process Amplhifier Board Assembly (A5)
SERVICE SHEET 5




Section VIII
6, A6

CIRCUIT DESCRIPTION

A6 Phase Detector and Integrator board assembly
receives €ref and €y, signals from A5 Process am-
plifier. These signals are converted into signals
required for the measurement by control signals
from logic circuits. The output of this board is the
ZERO signal detected by the zero detector. The
ZEROsignal establishes the point at which the meas-
urement 18 taken, It is sent on to the logic section
for further processing. €ref signal pulse trains are
first multiplied to four times their frequency, by the
Phase Locked Loop Circuits, Ul thru U5, Q1 thru
@3, etec. Then these 4f pulse trains are 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 e ret signal. One
of the four pulse trains 1s appropriately selected by
a phase selection signal (PHASE 0, PHASE 7 2,
PHASE =, or PHASE 3 7 2)from A3 board, amnplified
by Q3 and Q4 circuits and applied to phase detector
circuit U8, Q6 thru Q9.

The Phase Detector is a Kind of the AC to DC con-
verter using a period averaging technique (U9, Q11,
etc. } which is further discussed below. Integrator
circuit (Q24, Ull, etec.) receives the output of the
phase detector and integrates this signal. The inte-
grator output about the cero volt level is amplitied
by U1l2 amplifier whose output is sent to zero com-
parator whose output is +3.4Vdc only when the inte-
grator output is in the minus voltage region,

Model 4261 A

TROUBLESHOOTING INFORMATION

The troubleshooting tree (guide) for A6 board is
presented at the left.

-— R2
o]
RI SW ~
Q4 \\ < pa Eo
7 E <
1 7
|1 l R
INTEGRATOR
T PR ~—~
i il . Ny *~‘
AC Synat  / \ Iy "\ . ‘M\
' , . K
I\‘ ; k'“
7 .
2 7N e -— —
Rectitied ; - \,‘ 7 N . N \ Ve \\
Input I N WA N o y ,
Signal ——~ "/ i .
—
T
SwW l l i
2} —_
.
~~
\\
S
\_/'\_/r\\//,—\\—
Eo

A period averaging technique was adopted to get pure
dc voltage at high speed from a signal having a large
ac component, The figure above shows the full-wave
rectitied current mput signal to this ciureuit.  During
the first T period, the input current 1s first mte-
grated by the integrator. At the end of this period,
the integrator output El is proportional to the dc
current of the input signal since T 15 equal to one
period of the nput ac signal,  After the first T
period, the E1 signal is transferred to C2 by instan-
taneously short-cireuiting SW and Eg (period aver-
aging circuit output)becomes a step function. As the
feed-back current (Ig) from Eeo to the ntegrator s
designed to be almost equal to Ipc (input currentto
the period averaping circuit), the difference between
Ipc and Ir 1S integrated during the next (T) nte-
grating pericd so that output voltuge Ey becomes
exactly proportional to Ipc. After two or three
pertads, Egp will be a pure de signal having no ac
component and be precisely proportional to {Inc)
the de¢ input current,

Figure A, Period Averaging Technique.
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SCL 1 (A7TP2)

2us div
SCL 2 (ATTP3)
RSA (ATTPS5)
.2ms div,
RSB (ATTPS6)
AGTPS (2V. duv. )
BT (ATTP8)
20ms div.

Measurement conditions:

FUNCTION .......... vee €
CIRCUIT MODE. . .... PARA
FREQUENCY ......... lkHz

Cp TEST SIG LEVEL .... 1V
Unknown ........... .13uF

Phase Detector Integrator Board Assembly (A6)
SERVICE SHEET 6



Section VIII
7, A7

CIRCUIT DESCRIPTION

A7 Board contains Clock Pulse Generator (Y1, Ul,
U6 thru U8, Ul4A/B and Ul5), Data Counter Gate
(U9, U15 and U16), Data Counter (Ul7, U2 thru U5,
U20 and U21), Parallel to Serial Converter (Ull and
U12) and four Input Multiplexers (U10, U13, U18 and
U19).

Clock Pulse Generator. Crystal Y1 and Ul comprise
the crystal oscillator whose frequency 1s 2.5465MHz
(TP1). The clock pulse of 31.83kHz at TP4 1s gen-
erated by dividing 2.5465MHz with U6 and U7. This
clock is fed to Data Counter through Data Counter
Gate. RSA (at TP5) and RSB (at TP6) signals are
outputs of U8 counter and have frequencies of 1,99kHz
and 0. 99kHz, respectively. These signals are used
as the control signals for the Parallel to Serial Con-
verter and sent to A3 board for display control. State
clock pulses SCL1 at TP2 and SCL2 at TP3 have a
frequency of 127.3kHz with a phase difference of 90°
to each other, These signals are used to advance the
state of ROM with which they are sychronized.

Data Counter Gate (U9) selects a clock pulse from
either of two clocks, the 4f signal (at TPT7) or 31.83
kHz (at TP4), as directed by 4fS (4f Select) control
signal which is at high leyel only during L'C meas-
urement and test. For R and D measurements the
31.83kHz clock is selected and fed to Data Counter.

Model 4261 A

ﬁz signal is at low level during charging period in L
or C measurements, and SI; is low during charging
period in R or D measurements and discharge period
for all measurements. SI signal isat low when either
ST or STz is at low level. -

Data Counter is a 3-1. 2 digit counter, CDC (Clear
Data Counter) signal resets contents of counter to
zero counts. SDC (Set Data Counter) signal sets
counter to 1999 counts. U17, U20and U21 detects 162
and 1820 counts for autoranging and 80 counts for D
measurement.

Parallel to Serial Converter Ull and Ul2 converts
parallel BCD data of the counter to serial BCD data
with RSA and RSB control signals and its outputs to
the A3 board appear as shown in Figure A below.

The four input multiplexers re-
cewve various signals: contents of the counter, test
frequency, function, range, circumt mode, step, and
ZERQO, RSA, RSB signals, etc; they each select one
of these signals as required and as directed by con-
trol signals OPB8 (Output Bit 8) thru OPB10 from A8
board and output the selected signal to A8UL Multi-
plexer on A8 Board.

Input Multiplexer,

TROUBLESHOOTING INFORMATION

The troubleshooting guide to component level for the
AT board is not given in this service sheet. See Fig-
ures 8-11 and 8-12 for AT troubleshooting.

Rea L [ Lt [
RSB 1 [ ; |
: : 1 . : ’
[ ' N [) ]
iLSD is  i2nd digit | 3rd digit { MSD Is | LSDis |
H t 18 * 13 : '
ioutputted | ot outted! outputred | CUTPUTIed joutputted;

Figure A. Parallel to Serial Conversion.
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Figure 8-33. A7 Clock Pulse Generator/Counter Board Assembly
Component Locations,
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Section VIII
Figures 8-33 & 8-34

Note

1. Truth table for ATU18 is given below. ATU10
operates the same as A7U18. A7U13 and U19 also
operate similar to ATU18 except that the output 18
the complement of the selected input level,

T

OpBio | OpPB9| OPBS || MPX1
(9) (10} (11) (5)
L L L ZERO
L L H FUNC B
L H L FUNC A
L H H CMB
H L L CMA
H L H STEP B
H H L STEP A
H H H DNAV

H: high level
L: low level

2, Truth table for ATU11 is given below. ATU12
operates the same as ATU11,

RSB | RSA DTB 1L DTB 2
(2) (14) (7) (9)
L L N1 -1 Nl - 2
L H N2 -1 N2 -2
H L N3 -1 N3 -2
H H NI-T1T MINUS

H: high level
L: low level

3. ATS1 should be set to NRM position.

7
A7

g-34. AT Clock Pulse Generator/Counter Board Assembly Schematic Diagram.
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A6TPS

OFN (A8, 3R)
APAT (A8, 5R)
APA T (A8, AR)
MS (ASTP3)
GATE (A8, 1R) s 30ms 'div
FUNCTION ..... R C
CIRCUIT MODE...... PARA
FREQUENCY ......... 1kHz
Cp TEST SIG LEVEL . ... 1V
Unknown ,.......... A3uF
ABTPS
STEP A (A8TP4)
STEP B (A8TPS5)
=~ 25ms/div.

Measurement conditions:

FUNCTION . _............ C
CIRCUIT MODE. ., ... PARA
FREQUENCY ....... . 1kHz
Cp TEST SIG LEVEL ... 1V
Unknown ..... ..,.. 13uF

Clock Pulse Genetator Counter Board Assembly (A7)
SERVICE SHEET 7
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CIRCUIT DESCRIPTION

The A8 Measurement Sequence Control board is the heart of
the 4261 A Digatal Section and manages various Analog Section
operations including the autoranging. This control board in-
cludes the Multiplexers, State Counter Register, ROM, Step
Counter, Decoders and Range 'Step Selector. The Input Multi-
plexers (Ul2, U6) receive CMS, MS (Measurement Status),
SAT (Saturation), and remove control signals, etc., and select
one signal from among them as directed by control signals
OPB8 (output Bit 8) thru OPB10 and output selected signal as
MPX4 and MPX5. Multiplexer Ul recewves outputs from six
input multiplexers (two on A8 board and four on A7 board) and
selects one signal as directed by control signals OPB11 thru
OPB13. The output of Multiplexer Ul is fed through U1l4 to
U13 where it 1s sychromized with SCL2 (State Clock 2). Qual-
ifier signal at TP1 is an output of Ul3 and is sent to State
Counter /Register (U2, U7) which works as a latch for OPB0
thru OPB7 signals when the qualifier signal is at low level,
or as a counter for SCL1 signal when qualifier is at high
level. The outputs for State Counter Register are fed to
ROM U8 which outputs OPBO thru OPB15 signals. Signals
OPBO thru OPB7 are fed back to State Counter Register to
determine the next state of the ROM. Signals OPB8 thru

. OPB10 are sent to Input Multiplexers to select one signal and

also sent to Decoders U5, Ul0 and U17 to output various in-
structions to Analog Section, Multiplexers and other circuits.

When the TSCO signal is at low level, the U16 Presetable Up/
down Counter receives range control signals (RNG UP and
RNG DWN when RANGE HOLD 1s set to OFF), takes a counts,
and outputs the counts as RNG A, RNG B and RNG C signals
which are, in turn, selected by U15 selector and fed to A3
board as SLOL thru SL.O4 signals.

When LSCO signal is high, Ul5 selects STEP A, STEP B, MS
and TEST2 signals and outputs them as SLOI thru SLO4. Ul8
1s a step counter, whose input signal is ISC (Increment Step
Counter), assigns the measurement step. Ul3 and Ull
form a trigger lamp driver. The Turn On Trigger Generator
consists of Ul9, U3, Q1 and Q2. It outputs aturn-on-trigger
signal only when LINE switch is turned to ON,

TROUBLESHQOTING INFORMATION

See Figures 8-11 and 8-12 for A8 troubleshooting to the com-
ponent level as an A8 troubleshooting guide is not provided in
this service sheet.
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Figure 8-35. A8 Sequence Control Board Assembly Component Locations.
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Section VIII
Figures 8-35 & 8-36

Note

Truth table for A8U1, U6 and Ul2, See note 1 on
AT board circuit schematic.

See Section III paragraph 3-48 for "how to use
A8W1 and W2 jumper wire connections'.

Truth table for A8U15:

LSC O SLO1 SLO 2 SLO 3 SLO 4
(1) () (7) 9) (12)
L RNG A |RNGB | RNG C| FREQ Ik
H STEP A | STEP B| MS TEST 2

8
A8

! Figure 8-36. A8 Sequence Control Board Assembly Schematic Diagram.
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Section VIII
9, A9

8-10

CIRCUIT DESCRIPTION

AC line power is inputted to power transformer T1 through
the power cable and a line module which houses a built-in
filter and a line voltage selection card. A fuse (Fl), of pro-
per rating, is inserted in the line module. The three ac out-
puts from T1 are rectified and stabilized to dc voltages by
their respective regulator circuits. Regulator transistor Q1
is mounted on the rear panel and diodes CR1 thru CR3 and
transistors Q2 and Q3 are mounted directly on the instrument
rear deck for best thermal radiation. A 5V dc voltage is
developed by the circuitry consisting of CR1, CR2, Ql, A9Q1l,
A9U1, etc. A9R5 is a sensor resistor for over current pro-
tection and CR3 is an over voltage protection zener diode.
The +12Vdc 1s generated by circuitry which includes A9CR1,
Q2, A9U2, etc. and the -12Vdc by Q3, A9CR2, A9Q2 and Q3,
A9U3, ete. Output dc voltages can be adjusted by A9R8 which
sets the +12V to its exact operating voltage along with the +5V
and -12V supplies. Note that exact +5V and -12V voltages
depend directly on an exact setting of the +12V. A9U4 and
associated resistors provide the internal dc bias source for
+1.5V, 2.2V and 6V. The reference voltage for the bias
source is the regulated +12V and divider.

TROUBLESHOOTING INFORMATION

The troubleshooting tree (guide) for the power supply section
is presented at the left.

Model 4261A
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Figure 8-38.

A9 Power Supply Board Assembly Component Locations.
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Section VIII
Figures 8-38 & 8-39

Note

Q! is mounted on rear panel and Q2, Q3,
CRI1 thru CR3 are mounted on rear deck.

The part number of the cable assembly
that connects the A9 board to the
chassis mounted components (Ql through
Q3, CRl, CR2 and T1) is 04261-72010.
The part number of the edge connector
attached to the cable assembly is
1251-0194.

9
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DC Power Supply Section Schematic Diagram.
8-171



Is OPT 003 installed
with 4281A unit?

NO

vEsl

1. Remove external device
from unit.

2 Does symptom disappear
when in local controt?

NO

1. Remove bottom cover from unit.

2, Does de level change nceur at
A10U1 pins by doing operations
shown below

YES

Pin No [Switch Action for Level Change
4 Cp TEST SIG LEVEL:50mvV,1V
ki FREQUENCY:120Hz, 1kHz

12 RANGE HOLD:OFF, ON
8 A10U1 pin i1 Open, Ground

YES

]

Check ALOUL, RI1,
ETC

NOI

1 Remove external device and bottom
cover from unit

2 Does dc level change occur atA10UL
pins by doing operations shownbelow 7

YES

Check A10UZ, R2,
ETC.

NO

Pin No. Actlon for Level Change
4 Ul pin 2: Open, Ground
7 U1 pin 5: Open, Ground
12 U1 pin 14: Open, Ground
® U1 pin 11: Open Ground

Does dc level change ecclr at

YES

A10U2 pins by dolng following
operations?
Pin No. Action for Level Change
4 U2 pin 5: Open, Ground
T U2 pin 2: Open, Ground
B U2 pin 11: Open, Ground
12 U2 pin 14; Open, Ground

Figure 8-40. A10 Motherboard Troubleshooting Guide.

Check external
control device.
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Section VIII
10, A10

8-72

CIRCUIT DESCRIPTION

The A10 Mother board assembly is the interconnection be-
tween nearly all other board assemblies. All these inter-
connections are not shown in the circuit schematics for the
Al10 board. For Al10 board troubleshooting, only the main
connections are presented. The A10 Mother board includes a
selector circuit for selecting either remote control or local
control signals. Remote control signals are sent through the
remote control plug of the ALQO board from the rear panel
remote input connector (OPT. 003), and local signals are
transferred via a flat cable from the Al switch board (front
panel control). The selector (Al10UL & U2) outputs local con-
trol signals when pin1 of both A10U1 and U2 (REM signal) are at
high level, and outputs remote control signals when the REM
signal is at low level.  Two signals, DRNG A, DRNG B, are
sent to 4261A internal circuit without going through the A10
selector. The Al0 board plug not only receives the remote
control signals, but also outputs the various signals shown 1n
right bottom section of the circuit schematic and are utilized
for automatic test in the factory. The lead wires from the

UNKNOWN terminals are soldered directly to the Al0 board.

Wired connections for rear connectors such as EXT
BIAS and C OFFSET are made on the A10 board.

- TROUBLESHOOTING INFORMATION

The A10 board troubleshooting guide 1s presented at the
left.

Model 4261 A
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Model 4261A

Connector b
(P/N, 1251 - 2035) |
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Connector
(P/N; 1251- 2035)

Figure 8-41. A10 Motherboard Assembly Component Locations.




Section VIO

Figures 8-41 & 8-42

42€1A with ony

Mot used for
optisa

10
A10
8-73

A10 Mother Board Assembly Schematic Diagram.

Figure 8-42.
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Table A. Output Data Format (Cont'd).

3{}13UT 12614 Fin No Character
tColumn No. Display Setting 15 16 40 41+ Printed
Annunciation 120Hz L L L L il
& Annuncastion [ 1vEz Lo |u]|t 4
Test Frequency
@ OUT OF 120Hz H L L L 1
RANGE 1kHz H L H L 5
120Hz L H L L 2
Unavailable | 1kHz L H H L 6
OUT OF RANGE | 120Hz H H L L 3
u.m:?lzmz 1kHz H H H L 1
'
DATA 4261 A Full Scale Display Pin Mo
OUTPUT Character
(Column o ) L c R 17 [ 1] ar Jup | Frinted
Fange 100 OpH 100. OpE LONOm & H L L]lL i
) 100ULH | 1000pF | 10 000 L|u|L]|L Fl
10.00mH | 10.00nF ton 09 H H L{L 1
100 OmH | 100.0OnF Lonon L L H L 4
1000mH 1000nF LD 00kQ H L H L 5
10. 00H 10.00uF 100, Ok L H| H L L
100 OH 100 OuF | LOOOKD H|H]|H|L 7
1000H 1000uF L0 00MSQ L L L{H a
10 00mF H L L tH 9
D-1.000 L L L{L (4
g;}igur 42618 Dusplay P Hu. C{;if:&::r
(Column Ho. ) L C R 19§ 20 ] 44 |45+
Function & FPARA{Lp) L|H L L 2
Creat Mote Tser (s H u|L|L ]
PARA(Cp) NEEEN 0
SER (Cs) H L L L L
PARAMp)| L { L{ H L 4
SER (Rs)| H L H L 5
EXE _L_I LCR data stored O daoto stored L.[_
! in shift tegisters in shift registers
! - -
WRITE CLOCK ! 1 '
(A21 TP1) T i
| R ! o H
| Measurement | Measurement :
FLAG L1

t
t Dato recaived by
: external  device

Figure A, Timing Diagram.

Motherboard Assembly (A10)
SERVICE SHEET 10




Section VIII
21, A1

CIRCUIT DESCRIPTION

The A21 Board Assembly receives the measured
data, range, function, circuit mode, annunciation
and frequency signals from the standard 4261A unit
and outputs them to an external device through rear
panel connectors. The transfer of these signals is
managed by control signals FLAG, INHIBIT and
EXE. A range decoder outputs range signals
(RANGE 1, RANGE 2, RANGE 4 and RANGE 8) in
BCD form. The range decoder includes A21U1
(full adder) that sums range signals RNG A, RNG B
and RANGE C (A8 Range Counter output), and Bl and
B2 signals. Bl and B2 signals are developed by A21
U5, U6 and U7 gates in the following manner

Bl is High and B2 is Low when either of the
following measurements - are being made:

—— a C measurement at 1kHz, or

—— an L measurement at lkHz and when
at least one of either RNG A, RNG B
and RNG C is at low level, or

—— an R measurement, or

— an L measurement at 120Hz and when
RNG A, RNG B and RNG C are all at
high level,

B2 is High and Bl is low when either of these
measurements are being made:

s

Model 4261A

—— a C measurement at 120Hz, or

— an L measurement at 120Hz and when
at least one of either RNG A, RNG B
and RNG C is at tow level.

Both Bl and B2 are low when these measure-
ments are being made:

—— an L measurement at lkHz and RNG
A, RNG B and RNG C are all at high
level,

Both Bl and B2 at high level never occurs.

Function, circuit mode, frequency, annunciation and
FLAG signal are transferred to the external device,
and EXE and INHIBIT signals are transferred to the
4261A via buffer gates on ths board. A21USB thru
Ull integrated circuits are shift registers which
mput serial data signals (DTB1, DTB2, DTB4, DTBS)
from A7 board synchronized with WRITE CLOCK
signal at A21TP1and which output the data inaparal-
lel scheme to an external device after the FLAG
signal goes to low level. The fundamental data
transfer timing diagram is presented at the left. A
table showing digital signals at each pin of the output
connectors is included.

TROUBLESHOOTING INFORMATION

The troubleshooting tree (guide) for A2l board 1s
presented at the left.

Table A. OQutput Data Format,

DATA 4261 A Display
- Pin Ilo.
oUTPUT Digit
((Column HNo. ) 0 2
10 ! 2 26 27 Character
10" 3 4 28 29 Printed
10* 5 30 | 31
107 7 g+ | 32+ | 33+
Displayed , 0 L L L L 0
LCRD 1 H{L|L]|]L 1
Value
{1 thru 4 a L H L L 2
J H H L L 3
L L L H L 4
5 H L H L 5
6 L H H L 6
7 H H H L 7
8 L L L H 8
9 H L L H 9
DATA P No.
ha te
OUTPUT 42614 Display Cpri,f'tcedr
{Columnn No. ) 13 L4+ iB+ J9*
Polarity + (Blanked) L H L H +
(7 - H | H | L]|H -
* These pins are grounded except for pins 14 and 39 which are
pulled up to +5V.
Note L: TTL Low Level. -
H: TTL High Level (Continued)

8-T4

Mode
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A21 Parallel BCD Data Output Board Assembly

Component Locations.

Model 4261A
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O Aiwa 17 BANGE | 7)Y Lon cam v 3 (Dotaw'- 1
Lo BENGEZ e } ureut B s ,LD""""i' L
) onnector Datato™- 1
a2 ,_nm__.u —
27181 T
¢ A
- ‘a3 BANGER ___i4q) - ,6R - 12 ' nmlc:" U
a21 w1 -
_'_< 17 SPANGEL g 3 ""‘""0, !
__'_< 1g (RUNGE 2 ~ier | ooama s (Latato o
1 4z BANGER 4, Connector 7 Lot
T 43 S T T : !
20w we FNCD‘TMDDEI__“Q' H . |
§ 20 ENCEHTMODED 50 3 Dotaigtz
L ¢ g4 FNCOTMODES ] o o am. 3 4 (Dotoicbz
L ¢ as 8 “as) | - " ! , Dotaiol 2
' ANN.FREQH LCH DATU 6 -l
—————————————————— < 15 &I TEOLi5) [ puTRUT oTB2 ! .
, (16 (HEN FREQ’ 16} Connartors 7 {TRPe = 13L ¢ us {6 RO AZIW 2 ¢ oara 10%- 2
<40 (SINFEREDS 4 S 4 ,M__.(
L ¢ a1 (< GND —an’ o 4 H & (Domictz
3
L | {13) L7 DATA QUTPUT Connectar
Potory " £13) D DATA SUTPUT Comectar
L Fr. U (10— TOAZN2 |y Y —~(134~ LeA DaTA ‘:v I
Lg 1y 2 (14 [ QUTPUT _Lps POAAWE Darg g™
Bl « Connnctor | g zs \-Mi—*— —t
€ r-,—( 38 A—W—-dlal : 2 2 [} Daralg' -4 —
+5v - 39 ¢ {39 l SEE u 20 ¢omaic®- a
—— 'S DT84
. mron2 . (8R ML« & oW, ¢ Daraid- g
S Frus(3) W 13 & ew L —i13) 28 (Datnict 4
—_— 2 & 1 DATA y
" i 1a :;:: o huta a potaigta
D - T— b - e
rov——u; 1t ag)
14 L 0 DATA QUTPUT & 1 [iad
aaw O LCR Dara ouTRyT ' NIS : "
BOMIWIWE Lo o | —tamy € [ mmwz 27 (Danots
ot [ b 12 o ou Dot |c“:vl 8 _
t - Dataicf-
o EXE D DATA OUTPUT .
20? :‘z a8 € £vE THas) Comector 4 oThe tlu *
2t ) o [0
a6 —E8 ~ia6) LR pamoourPUT RS0 (s ¢ 6 POAAWL -y, oDotatchB
i i - L Pmwomay
o V5V ms bawio- 8
——r—*
A4 | N 0 DATA OUTPUT 8 e & aEa
18k _puawl INHIBIT Connectar \8 ol 31 —
3 4 LT Tk oats oureur TR 1~ ¥TEL g e
in NHIBT WRITE GHD
BAWE . 47 ¢NHBIT a7y Connentor oty 5 < 8-12€ -
mo N cas I _] $ — 20—
e 3 s -— -- -- — T ————
D 50 —————
TRHBIT J o 28 -
_. . __ - _ - — o - __ I

Figure



WFY-y B‘EGIS;'ER=\ ‘

m‘{l '

{ 4 E
w'fo?‘ g (2] POAZIWZ , | ,Daai0®t .,
—rpA———y HE Y
Y P jE ;J\z oorawolo o t.%"rﬁ.‘}“
| [ - ¢ 2 T
o e — 5 gm0t g, [ Commector
y e 10~ NNE10 Datat0l i
! 4 \ 7 5 —(T)
- us |6 ProAZIWL, | OawolOZ
= Is , ! S paran 1 ' o pama
e ; - <3 & —{3) pOUTPUT
1 ol ! T s (Dotalotl ., | Connector
T ~ A )
1 3 12, 2 ;Dmalo-l T
i- | 4\33\"
; E- -
) 7 v - l
. . .
- PrOA2I W2 - Dato 102
9 2 - P/OA2IW2 . o (Rot010=2 2. _
b— 2 i\, . . Datal0'-2 LER DATA
2 —< 4 € —=(4) p OUTPUT
- 1 DI, pato 102 2 i) Comectar
. 10
ue |6 Fro A2iwi . Data 10 2
P 2 ¢ . —{2) g paTa
: ( 4 ¢RatelO -2 __i4)}ouTPUT
1 2
- Co
e : L < 6 (Domlo 2 6] nnector
(13)LCR DATA OUTPUT Connecter
7| isy (13) D DATA OUTPUT Connector
'413
POAIW2 ¢Data w* 4
-3 26 € a2 Lok oata
2 JZ———g—<29 €Qetatdod o) poUTRUT
AJ;Q /Dﬂ"ﬂo 4 3 Connector
' &
uio oA Wi Oata 10~ 4
L———< 26 ¢RH0IT7 3 _426), 1 para
(o8¢ bawid-a qza)}ourwr
T
6l 4 .JSO/DUlulo L S Connector
7]
.PSV

|4 i

g| P'OAZIWZ( 27 Data IO-
2 J 29 ZData 10'-8

" X (3‘ Enumo‘ 8 3

6 PlON.‘i ¢a7 Lot -8

(29 (Dmnlo 8

4 =

,__GND

{50 ¢

—e{23) pOUTPUT

=271\ | cp paTA
Connector

—{29) QuTPUT

—={27)y D OATA
} Connactor

L3 ¢Botalo- 8 3

L ~8p12€ —~8-12)0y | cq paTA
. $ T — 24 ——— 29 ouTPUT
B %237 ——— —={32-37) P D DATA

QUTPUT
=50} Connaectors

I = : +5v-.———<25 (—————-(25)

Figure 8-45,

[u—

A21U1, 4bit binary full adder,

Section VIII
Figures 8-44 & 8-75

works as follows:

El + 212 4 22.E3 + 2%. E4
= (Al + 21-A2 4+ 22-A3) + (Bl + 21 B2 4+ 22.B3)

output, A, B input

=21
A21

A21 Parallel BCD Data Output Board Assembly (OPT. 001) Schematic Diagram,

8-75
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Table A. Output Data For mat {Cont'd).

pesLb 42614 Fla Hu Character
{Cotumn Ne.. ) Dusplay Setting 15 | 10 | 20 | 41 Printed
Annunciation 120H= L L L L 0
A Mo 4
Test Frequency Annunclation | 1tHz L L H L
o) OUT OF 120Hz H L]L L 1
RANGE 14Hz H L|®H L 5
D 120Hz L |{H L L 2
Unavailable | 1kHz L H | H L 3
T TR AcE ] 120Hz H H L L 1
Vnavallahle 1kHe H H H L 1
.
< - —
DATA 42614 Full 5cale Display Pin No Character
OUTPUT printed
(Column Mo. ) L [ R 17 18] 42 [43 v
Range 100 OuH [100.0pF Jlooome |H|(LlL L
& 1000uH | 1000pF 10. 0092 HEEENEE 2
10.00mH | 10.00nF | 100.09 H|{H|L|L 3
100 OmH | 100 OnF | 10009 L|L{H{L 4
1000mH | 1000nF oo {H{L|H|L 3
10.00H |10.00pF |loo.okR | L |H|H L 6
100 OH {100 OuF {1000k% H|H|H|L T
1000H 1oopfF JwoomMe L[| LK []
10, 00mF HlelLlu 9
D 1,000 L|jLfL]|L 1
DATA 47614 Display Pin Ho Character
QUTPUT Printed
(Column Ho., ) L [« |3 19 ] 20| a4 a5+
Function & PARA(Lp) L{ulry|L 2
L"C“‘t;‘M“"E SER (Ls H|H|1L]L E
PARA(Cp) [ ER RN 0
SER {CE) H(L[L]|rL 1
parRamp)| L (L | H | L 4
sER (Rs)f H | L | H {L 5
Exe | [ wcr doto storea D aata stered L_r_
: n shitt ragisters i shift registers
RITE CROCK M M
w 1 A
(A22 TP} t 0 q
L - ' [ '
: Megsyrement ¢ Measurement
‘ ]
FLAG 1 I 1 ]
iNFIBIT l i |
- i
ALT ! S R I
(a227P2) e ) 1
| LWR dato received | D dato received byl
| by external device | external device g
t
Figure A, Timing Diagram.

Parallel BCD Data Output Board Assembly (A2l)

SERVICE SHEET 21




Section VIII
22, A22

CIRCUIT DESCRIPTION

The A22 board assembly receives measured data,
range, function, circuit mode, annunciation and fre-
quency signals from the standard unit and outputs
them to an external device through rear panel con-
nectors. LCR and D data are serially transferred.
A22S1 can select the output data as: LCR data only,
LCR and D data, or D data only. The range decoder
(A21U6, U7, U8, Ul, U2) section works in the same
manner as the range decoder on the A21 board (see
service sheet No, 21) except that the outputted range
signals (RANGE 1, RANGE 2, RANGE 4 and RANGE
8)are set to zero (low level) by being gated at A22U2
with the signal from A22TP3. The Data Selection
Control section manages the selection of outputted
data (LCR data or D data) and sends the D range
signal to A22U18 and U2, The input signals for this
section are INHIBIT, SCL 1, WTGT and signals from

Model 4261A

S1. SCL 1 signal 1s used as a clock for advancing
the function of this section similar tothat of a state
machine. The WTGT signal initially resets the level
at A22TP3 to low level. The logic level at TP31s
changed by the trailing edge of the INHIBIT signal,
Shift registers A22U13 thru UL6 store the measured
data (LCR and D) from the AT board and are syn-
chronized with the WRITE CLOCK siwgnal at A22TP1,
AZ22U9 thru U12 are selectors which select LCR data
when the voltage level at A22TP3 15 low, and D data
when TP3 is high. The following diagram shows the
fundamental timing of data transfer. Digital signals
at each pin of the output connector are included 1n
the associated table below:

TROUBLESHOOTING INFORMATION

The troubleshooting tree (guide) for A22 board in
presented at the left,

Table A. Output Data Format.

DATA 4161A Display
Pin Ho.
OUTPUT Dintt
{Column No ) 0 0 0 5
10 L 2 26 27 Character
10! 3 4 28 29 Printed
10? 5 6 |30 | 3
10’ 7 g+ | 32+ | 33+
Displayed 0 L L L L 0
L CRD
' L 1
Value ! i L L
{1 thru 4) 2 L H L L 2
3 H H L L 3
4 L L H L 4
5 H L H L 5
[} L H H L 6
7 H H H L 7
8 L L L H 8
¢ 9 H L L H 9
DATA Pimn No Character
OUTPUT 42b1A Display Prnted
(Column Ifo. ) 13 14* | 38+ | 39+
Polarity + (Blanked) L H L H +
D - H | uH | L] H -
* These ps are grounded except for pins 14 and 39 which are
pulled up to +5V.
Note: L: TTL Low Level.
H- TTL High Level,
{Continued)

8-76
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Section VIII
Figures 8-47 & 8-48

Note

1. See note 1 on A7 board circuit schematics for
A8U1 operation.

=22
A22

Figure 8-48. A22 Parameter Serial Parallel BCD Data Qutput Board Assembly (OPT. 002) Schematic Diagram.
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