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Section I
Paragraphs 1-1 to 1-6

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
4262A Digital LCR Meter. Figure 1-1 shows the in-
strument and supplied accessories. This section
covers specifications, instrument identification,
description, options, accessories, and other basic
information.

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

1-4. DESCRIPTION. |
1-5. The HP Model 4262A LCR Meter is a general

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

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

Figure 1-1. Model 4262A and Accessories.




Section I i Model 4262A
Table 1-1 ;

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

COMMON SPECIFICATIONS

! | Parameters Measured: C - D or Q (1/D) Deviation Measurement: When ALCR key is de- | §
t _ L-DorQ (1/D) pressed, the existing measured value g
secll - R (ESR) (Loss measure- is stored as a reference value and %
ment can be negated by displayed value is offset to zero. The

1 switch on internal board). range is held and deviation is dis-

played as the difference between the
Display: 3-1/2 Digit, Maximum Display 1999 referenced value and subsequent re-

(When D value is more than 10, max- sult.  (Deviation spread in counts
mum display is 199). from -999 to 1999),

it male
PRkl nulE

Measurement Circuit Modes:
Auto, Parallel, and Series

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

tion (high and low terminals for both C: up to 10pF

i

]

j Measurement Terminals: 5-terminal configura-
t

f potential and current leads plus guard). L: up to 1uH
!

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

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

DC Bias:
Measurement Frequencies: 120(100)Hz, 1kHZ Internal: 1.5V, 2.2V, 6V (Selectable at front
and 10kHz +3%. panel). Accuracy +5%
External: External DC bias connector on rear

- panel. Maximum +40V.
Test Signal Level: Normal level: 1Vrms.
] Low lgvel : 30mVrms (parallel Trigger: Internal, External, or Manual
capacitance mode only)
i ;
o
P
P
GENERAL

Operating Temperature & Humidity:

Power Consumption: 55VA with any option
0°C to 55°C at 95% RH(to 40°C)

Dimensions: 426(W) x 147(H) x 345(D)mm
- Power Requirements: 100/120/220v +10%, (16-3/4” x 5-3/4” x 13-3/4)
- oI 240V +5% -10% 48 - 66Hz

Weight: Approximately 8kg (Std)
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Table 1-1
Table 1-1. Specifications (Sheet 2 of 4).

P N S R T

/"‘T Bl ) 6m [gok [bl= TS 6 [ 6 o.lb
_C-, C-Q MEASUREMENT

{

. ) 120Hz|1000pF 10.00n£1100.0nF| 1000nF 10.001 F|100.04F{1000F [T0:00m |,
Ci -, 1kHz|100.0pH1009pF F|100:0nH 1 10.00uF | 106:64F[1000.F
% 10kHz|10.00pF|100.0pF|1000pFY10.00nF|100.6nFI1000RF: 10.00 100.0uFJ

e 1 : M ~ N = ” - Ao [
D BN 001~19.9 (2 Ranges) 7 ' "
Q1 0.05~-1000 (4 Ranges)

Ranges

& [ 1V or50mv (LOW LEVEL) | -
Test Signal W ' (1004 10044 1mA (10n{A 40mA]
Level AUTO [ Sameas g& Mode [[ "Sameas 4rww { Mode |

I 0.2% + 2 counts ] (Test signal level; 1v)
[ 5. | 0.3% + 2 counts | (Test signat }}evel; 50mV)
(AU120Hz, 1kHz) | 0.3% +2counts [ 32, |[ )

C Accuracy *3

AW :
(At10kHz) | 0.3% + 2 counts _ |[1%+ 2]
AUTO [ Sameas LuF Mode |{_ Sameas 4w ! Mode ]
0.2% + (2 + 200/Cx) counts At 1;20Hz, 1kHz
: Test signal, level; 1V
T 0.5%+ (2.+200]Cx) counts__] (7ot sigmel level; 1V)
[ 0.3% +(2+1000/Cx) counts | At 120Hz, 1kHz
D(/Q) QO% T (2+1000/C = j (Test signal level; 50mV)
Accuracy *3 : ( 0/Cx) coun At 10kHz

(At120Hz, 1kHz) [ 03%+ (3 ¢ Cx/500) counts _Jf-v 5]

- (At,10kHz) 0.5% + (2 + Cx/500) counts | [:L@%IE . (s:-s%,'

4w

AUTO Sameas Wt  Mode || _sameas rw Mode |

*1 Calculated from D value as a reciprocal number., i

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

*3 (% of reading + counts). Cx is capacitance readout in counts. This accuracy only applies for
D values to 1.999. (For higher D values, refer to General Specifications).

*4 (5% + 2 counts) at 1kHz. :

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

1

|
Note: C accuracy for higher D values are unspecified\.‘

\
&

1-3
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Table 1-1
Table 1-1. Specifications (Sheet 3 of 4).

L-D, -Q MEASUREMENT

N 120Hz{ 1000puH | 10.00mH|100.0mH {1000mH |10.00H | 100.0H | 1000H
) L  1kHz| 100.0¢4H | 1000x4H ]10.00mH |[100.0mH | 1000mH | 10.00H | 100.0H
10kHz [ 10.004H | 100.0uH {1000uH {10.00mH | 100.0mH| 1000mH | 10.00H

N D+ ' .001~-19.9 (2 Ranges)
‘\ Q 0.05~-1000 (4 Ranges)

R EwS I 1v ]

Test Signal ™ o | 40mA__ 10mA _ 1mA _ 1004A __ 104A |

Level *2
Aauto | Sameas ™ Mode | Sameas OMY Mode |
(At120Hz, 1kHz) | 0.3% + 2counts |[ 1%+ 2counts |
G (At 10kHz) [[03% +2counts |[1%+2 ][ 5%+2 |
L Accuracy*3 [ 0.2% + 2 counts _|(At 120Hz, 1xHz)
W 116.3% + 2 0.2% + 2 counts | (At 10kHz)
AUuTO | Sameas -www Mode || Sameas {3Y Mode
(At 120Hz, 1kHz) [0.3% + (3 + Lx/500)][ 1%«3 + Lx/500) |
“ (At 10kHz) [0:5% + (3 + Lx/500)] [ 15 &5 |20 851 |
Qg}:@cy,s [ 0.2% + (3 + 200/Lx) counts ] (At 120Hz, 1kHz)
" [ 0.5% + (3 + 200/Lx) counts | (At 10kHz)
AUuTO [ Sameas -wwa  Mode || Sameas dur Mode |

*1 Calculated from D value as a reciprocal number.

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

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

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

R/ESR MEASUREMENT - & Y
120Hz
Ranges R/ESRl(l)kng 1000m$2 [10.0092 ]100.0Q | 100052 10.00k[100.0k|1000k2[10.00MQ
z
o | i v |
Test Signal —H-w—
Level *1 40mA 10mA 1mA 100uA 10upA
AUTO r Same as -3 wWW-Mode ” Same as Qb— Mode ] «72
W— [ 0.3% + 2 counts*3 ] J
- 0.2% + 2
Accuracy *2 - 2% counts i
i

AuTo |[ Sameas 4w wom-Mode ][ Sameas L%F Mode ||

*1 Typical data, varies with number of counts.

*2 %(% of reading + counts). E
*3 (5% + 2 counts) on 10.00MQ range at 10kHz. :
*s Measurement range for ESR (equivalent series resistance) is from 1mQ to 19.99kQ (typical), which 3

varies with zeries capacitance and inductance value . . . . refer to “REFERENCE DATA”. H

Accuracy applies over a temperature range of 23°C £ 5°C (At 0°C to 55°C, error doubles.)
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Table 1-1. Specifications (Sheet 4 of 4).

n I

OPTIONS

Option 001: Simultaneous BCD output of LCR
and DQ data (positive true). Max. sink
current 16mA. Mating connector (P/N
1251-0085). (Alternate BCD output
of LCR and DQ data selectable by
switch on internal board).

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

Limit setting range: 0000 - 1999 for each
limit switch.

Comparison output: Visual, relay contact,

and TTL level.
Visual: 3 LED’s indicate HIGH(red), IN
(green), or LOW (red).
Relay contacts:
SPST contacts to circuit common
for each HIGH, IN and LOW output.
TTL level: '

(open) for each HIGH, IN and
outputs (fanout max. 30mA).

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

Remotely controllable functions:
Function (L, C, R/ESR, ALCR)
Loss (D, Q)
LCR range
DQ range
Circuit mode
Test frequency & level
Trigger
Self test
Data output: C - D/Q, L - D/Q, R/ESR
Intemal function allowable subsets:
SH1, AH1, T5, L4, RL1, DC1 and
DT1

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

Format A,

SFFTiN.NNNE+NN, SF+N -NN

Open collector circuits to high level “
LOW:

Format B.

SFFT+N.NNNE+NNCRYLF)
SF+N.NNCR(LF)

SFET

I—Test Frequency

Measurement Equivalent Circuit
—Measurement Status

SF

L

—Measurement status

0ss measurement D or Q

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

ACCESSORIES AVAILABLE

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

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

16063A: Test cable with alligator clips, 3-termi-
nal. Useable for high impedance meas-
urements. Measurement range at 1kHz
is L 23mH, C £ 10uF and R > 2009.
(For L and C measurement, these
ranges increase by x10 at 120(100)Hz
and decrease by same factor at
10kHz].

1-5
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Table 1-2. General Information.

Measurement Times (typical):
For a 1000 count measurement on a low
loss component on a fixed range:

Test Frequency Function Meas. Time

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

R 700mS

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

the above times:
1kHz, 10kHz 45ms/180ms
120(100)Hz 150ms/670ms

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

Reading Rate:
Internal - Approx. 30ms between end of

Capacitance Value __g F)
=
r

ESR (Equivalent Series Resistance)
Measurement: .

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

-
§2
8% o - -
53‘ = = = 2orl 3or4
aéi =2 = = Digit Display Digit Display
3
= 1r T
100m- 1 10

Om} 100mf 1
000xf 10mr 100m
- 10004 10m

104 100411000 ey

R
[T TR 1 | 10 100 1k 10k
Measurement Range of ESR ()

Sum of Counts on LCR ond OISSIPATION FACTOR Displays

measurement and start of next cycle. Eg
%3- 2 . f
EZ T = Zorl 3ord
External - Measurement cycle is initiated g~ = = = Digit Display Digit Display
by external trigger input. L 1010 g
1
High D Factor Accuracies: =
Typical g mr 100m|-
i
(2 2, on 10.00 range). 2wl
@
Circuit Mode Accuracy g
8 100ut Imf-
oA te 5% +(2+1000/Cx) 3
S Wul 100s}
o—{FAV—o 5% + (5 + Cx/500)
tuf 10pt
X3 e 5 % +(5+ Lx/500) ]
R 0 1k 10k
o FTT MWV 5% +(3+200/Lx) Measurement Range of ESR (£2)
MEASURING TIME
(ms) --- When LCR RANGE is set to MANUAL ---
1000 Co,L
L —— — Ci.L;
soor r 1 120 Hz
800] /s
T00| R fo
. ____’__.__————'_’_____——"__——-—' Rp
€ 600
= S00|
g aco l et Cp,Ls
e 300 = :l.Lp 1kHz
— ——
* e——— | R
. | "
1000 2000 3000 4000
( Counts)

1-6
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1kHz and 10kHz and about 900 milliseconds at
120Hz. The wide range capability of the 4262A
enables a measurement range from small capaci-
tances such as mica capacitors and the para-
sitic capacitance of a semiconductor device
through high capacitances such as the measurement
of electrolytic capacitors to be covered. A wide
range of inductance measurements from the in-
ductance of a high frequency transformer to that
of a power transformer can be measured. The wide
resistance range permits the measurement of wire-
wound resistors through the measurement of solid
resistors. In parallel capacitance measurements,
either a test signal level of 1Vrms, or 50mVrms
can be selected.

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

18. SPECIFICATIONS.

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

Figure 1-2. Serial Number Plate.

Section I
Paragraphs 1-7 to 1-16

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

1-10. SAFETY CONSIDERATIONS.

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

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

1-13. INSTRUMENTS COVERED BY
MANUAL.

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

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

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

1.7
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Section I
Paragraphs 1-17 to 1-33

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

1-18. OPTIONS.

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

Option 001: BCD Parallel Data Output.

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

Option 101: HP-IB Interface.

Option 010: 100Hz Test Frequency.

(instead of 120Hz)

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

Option 910: Extra Manual.

1-20. OPTION 001.

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

1-22. OPTION 004.

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

HIGH . .measured value is not less than HIGH

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

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

‘strument.

Model 4262A

1-24. OPTION 101.

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

1-26. OPTION 010.

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

1-28. OTHER OPTIONS.

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

Option 907: Front Handle Kit.

Option 908: Rack Flange Kit.

Option 909: Rack Flange and Front Handle
Kit.

The installation procedures for these options are 3
detailed in section II. &

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

1-31. ACCESSORIE§SUPPL|ED.
1-32. Figure 1-1 shows the HP Model 4262A

LCR Meter, power cord (HP Part No. 8120-1378),
and fuses (HP Part No. 2110-0007 and 2110-0202),

1-33. ACCESSORIES AVAILABLE.

1-34. For effective and easy measurement, three
styles of fixtures and leads for the measurement
of various components are available. These are

listed in Table 1-1. A brief description of each of
these fixtures and leads is given in Table 1-3. Refer
to Section III Figure 3-3 on page 3-8 for detailed
information on these devices. A
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Model 4262A Table 1-3

Table 1-3. Accessories Available.

Model Description

HP 16061A

Test Fixture (direct coupled type) for
general measurement of both axial and
vertical lead components.

HP 16062A

Test Leads (with alligator clips) useful
for low inductance, high capacitance or
low resistance (less than 10kQ2) measure-
ments.

HP 16063A

Test Leads (with alligator clips) for

general component measurement and
especially useful for high impedance
measurements.

HP P/N 5060-4017

Extender Board used for 4261A
troubleshooting.

)

5060-48i7

1-9
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Section I Model 4262A
Table 1-4
Table 1-4. Recommended Test Equipment.
Instrument Critical Specifications Recmrg:ln ded *Use
Frequency Counter Frequency Range: 40Hz to 10kHz HP 5300A/ P
Sensitivity: 50mVrms min. w 5306A
Capacitance Standard Capacitance Values: 100pF, 1000pF, 10nF,| GR Type 1413 P,A
(See para. 4-3) 100nF, 1000nF and 10uF GR Type 1417
Resistance Standard Resistance Values: 1k2, 10k2, 100k and GR Type 1443-Y P,A
(See para. 4-3) 10MQ
Inductance Standard Inductance Value: 100mH GR Type 1482-L P
(See Para. 4-3)
DC Voltmeter Voltage Range: 1V to 10V HP 5300A/ P, A
Sensitivity: 10mV min. w 5306A
Oscilloscope Bandwidth: 10MHz min. HP 180C/ AT
Vertical Sensitivity: 5mV/div. w 1801A/
Horizontal Sweep Rate: 1us/div. w 1821A
Signature Analyzer HP 5004A T
Current Tracer HP 547A
Service Kit Signature Analysis Test Board HP P/N:
04262-87002
DUT Box Comprises L, C and R components whose HP 16361A P,A
values are calibrated at 120Hz and 1kHz.
DUT Box Comprises L, C and R components whose HP 16362A P,A

values are calibrated at 10kHz.

*P=Performance Test

A=Adjustments

T=Troubleshooting
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Paragraphs 2-1 to 2-11

SECTION I
INSTALLATION

2-1. INTRODUCTION.

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

2-3. INITIAL INSPECTION.

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

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

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

WARNING

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

2-8. LINE VOLTAGE AND FUSE SELECTION.
CAUTION

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

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

CAUTION

USE PROPER FUSE FOR LINE
VOLTAGE SELECTED.

CAUTION

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

2-10. POWER CABLE.

2-11. To protect operating personnel, the
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Paragraph 2-12 :
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SELECTION OF OPERATING VOLTAGE
Operating voltage is shown in module window

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

window to left.

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

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

4. Rotate FUSE PULL lever back to its normal

position and re-insert fuse in holder, be

: }‘ !: careful to select correct fuse value.

I et coonl e

Vg S o Syt ot Tl g

Operating Voltage Fuse

HP Part No. Description

} ' 100Vac or 120Vac 2110-0007 1 A 250V Slow Blow
' 220Vac or 240Vac 2110-0202 0.5A 250V Slow Blow

Figure 2-1. Voltage and Fuse Selection.

National Electrical Manufacturer’s Association CAUTION
(NEMA) recommends that the instrument panel
and cabinet be grounded. The Model 4262A is e- THE MAINS PLUG MUST ONLY
quipped with a three-conductor power cable which, BE INSERTED IN A SOCKET
when plugged into an appropriate receptacle, OUTLET PROVIDED WITH A
grounds the instrument. The offset pin on the PROTECTIVE EARTH CONTACT.
power cable is the ground wire. THE PROTECTIVE ACTION
MUST NOT BE NEGATED BY
2-12. To preserve the protection feature when THE USE OF AN EXTENSION
operating the instrument from a two contact out- CORD (POWER CABLE) WITH-
let, use a three prong to two prong adapter (HP OUT PROTECTIVE CONDUCTOR
Part No. 1251-0048) and connect the green pigtail (GROUNDING).

on the adapter to power line ground.
i 2-2
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2-13. Figure 2-2 shows the available power cords,
which may be used in various countries including
the standard power cord furnished with the in-
strument. HP Part number, applicable standards for
power plug, power cord color, electrical character-
istics and countries using each power cord are
listed in the figure. If assistance is needed for se-
lecting the correct power cable, contact nearest
Hewlett-Packard office.

2-14. Interconnections.

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

CAUTION

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

2-16. Operating Environment.

2-17. Temperature. The instrument may be op-

erated in temperatures from 0°C to +55°C.

2-18. Humidity. The instrument may be operated
in environments with relative humidities to 95%
to 40°C.  However, the instrument should be
protected from temperature extremes which cause
condensation within the instrument,.
2-19. Installation Instructions.
2-20. The HP Model 4262A can be operated on
the bench or in a rack mount. The 4262A is ready
for bench operation as shipped from the factory.
For bench operation a two-leg instrument stand is
used. For use, the instrument stands are de-
signed to be pulled towards the front of instrument.
2-21. [nstallation of Options 907, 908 and 909.
2-22. The 4262A can be installed in a rack and
operated as a component of a measurement

3ystem. Rack mounting information for the 42624
S presented in Figure 2-3.

Section 11
Paragraphs 2-13 to 2-28

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

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

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

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

2-26. Packaging.

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

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

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

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

c. Use enough shock absorbing material (3to4
inch layer) around all sides of instrument to
provide firm cushion and prevent movement
inside container. Protect control panel with
cardboard.

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to ensure
careful handling.

f. In any correspondence, refer to instrument by
model number and full serial number.
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Figure 2-2

N WHITE

—
o
'-IEI I ) € GREEN/YELLOW
t BLACK

HP Part No. 8120-1378

02; NEMA 5-15P ;
Il — L BLack Color: JADE GRAY 1
3 Z: -'EI - E GREEN/YELLOW Furnished for countries 1
2 . N WHITE other than listed below.

L. {r“

g || :
’ W E GREEN

1l

L] L RED
=
=
N BLACK

HP Part No. 8120-1369
AS-C112, N.Z.8.8S. 198
Color: GRAY
250V, 6A

for Australia, New Zealand, etc.

LIGHT BLUE .

3: i . € GREEN/
2 e YELLOW SENEES— HP Part No. 8120-1351
A S _. BS 1363A
! b Color: MINT GRAY
| — - BrowN 250V, 5A
) i - E GREEN/YELLOW
. ] P«— N LIGHT BLUE for Great Britain, South Africa,

India, Rhodesia, Singapore, etc,

N LIGHT B8LUE

£ GREEN/YELLOW

L BROWN

N LIGHT BLUE

E GREEN/
YELLOW

L BROwWN

==

HP Part No. 8120-1689
CEET7-vVI
Color: MINT GRAY
250V, 6A

for East/West Europe,
Iran, etc.

Note E: Earth or safety ground.
L: Line of active conductor.
N: Neutral or identified conductor.

Figure 2-2. . Power Cables Supplied.
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Section II -

Figure 2-3
) Kit ' ,
Option Part Number Parts Included Part Number Q'ty Remarks

907 Handle Kit Front Handle (3 5060-9899 2
5061-0089 Trim Strip (9 5060-8896 2

#8-32 x 3/8 Screw 2510-0195 6 9.525mm
908 Rack Flange Kit | Rack Mount Flange | (@ 5020-8862 2

5061-0077 #8-32 x 3/8 Screw 2510-0193 6 9.525mm
909 Rack Flange & Front Handle @ 5060-9899 2
Handle Kit Rack Mount Flange @ 5020-8874 2

5061-0083 #8-32 x 3/8 Screw 2510-0194 6 15.875mm

1.

Remove adhesive-backed trim strips @ from
side at right and left front of instrument.

.HANDLE INSTALLATION: Attach front

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

.RACK MOUNTING: Attach rack mount

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

.HANDLE AND RACK MOUNTING: Attach

front handle (3) and rack mount flange (5)
together to sides at right and left front of in-
strument with screws provided.

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

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

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

2-29. OPTION INSTALLATION.

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

Refer to option installation illustrations
on facing page.

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

2-31. OPTION 001 BCD DATA OUTPUT
INSTALLATION.

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

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

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

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

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

f. Install instrument top cover.

2-32. OPTION 004 COMPARATOR

Refer to Fig 2-4 for installation procedure.

2-33. COUPLING OPTION 004 COMPARATOR

a.Set CMP (comparator) and BCD option

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

2-34. OPTION 101 HP-IB REMOTE CONTROL

Model 42624 §

INSTALLATION.

WITH OPTION 001 BCD DATA OUTPUT
INSTALLATION.

switches of SW1 ON A23 board assemblies §&

(RED/ORANGE GUIDE, P/N: 04262-66523 B

or 04262-66623) from OFF to opposite
position. This board is located third from
front on the right side.

change is necessary for this combination of

options.

installation procedures.

AND DATA OUTPUT INSTALLATION.

a. Remove right side blind covers from rear [

panel.

.Install connector board assembly (P/N:
04262-66503) in the opening and mount with 2

washers and nuts included with assembly.

. Set the HP-IB switch of SW1 on A23 board
assembly from OFF to opposite position. The !
A23 board is located on the right side third |;

from front.

.Connect cable assembly attached to A25
board between A23 and A25 HP-IB option !

board assemblies (P/N: 04262-66525). Install

A25 in RED/GREEN GUIDE option |

receptacle.

. Plug flat cable assembly from connector
board assembly P/N: 0426266503 into A25 |

board assembly (installed in RED/GREEN
GUIDE receptacle).

OPTION 101 IS NOT COMPATIBLE
WITH OPTIONS 001 AND 004,

.Connect cables attached to A23 board be- B
tween A23 and A24 comparator option BCD §
board assembly. No other cable assembly &
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Section 1I
Figure 2-4

—

Front Panel Assembly
(P/N  04262-65004)

AN

Connector Assembly Screw

Board Assembly
(P/N: 04262-66524)

Cable Assembly
(P/N: 8120-0360)

(P/N: 5060-4020) (P/N: 0520-0129)

Y

8120-0360

04262-66523
or 0426266623

5. Connect cable assembly as shown above. Set CMP (com-
parator) of SW1 on A23 hoard (P/N: 04262-66523 or
04262-66623) from OFF to opposite position. Reinstall

this board in socket with ORANGE/RED guide. J

( ‘

6. Connect one end of flat cable to A24 (P/N: 04262-66524) J
board. Install board in RED/YELLOW GUIDE.

N\

[ @%\%ﬁ

7. Plug flat cable assembly from A24 comparator option
board to connector board of connector assembly on rear
L panel. J

E—
[ UPPER TRIM

[—

——C_J/CJ

8. Remove upper trim as shown ahove. J

(

A e
oo L]

STy ()
i3

L 9. Remove blank pane! from right side of front panel. J

.

ORANGE RED

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

—

( Front Panel Assembly MOTHER BOARD
for camparator L %

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

11. Install upper trim, top and boltom covers J

Figure 2-4. Option Installation Illustrations.

2-7
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Section III
Paragraphs 3-1 to 3-6

SECTION 11l
OPERATION

5-1. INTRODUCTION.

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

3-3. PANEL FEATURES.

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

(paragraph 3-7). .
356. SELF TEST (Basic Operating Check).

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

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

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

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

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

ten oa

ID 1"7 by B T

1016

1016
B
n]

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

Pushbutton Switch Setting * | cunpociins.
(C), (120Hz), (SELF_TEST)*** Open between
(C), (1kHz) , (SELF TEST) E;g‘:isi;’e and
(C), (10 kHz), (SELF TEST)
(C), (LOW LEVEL), (10 kHz), (SELF TEST)
(C), (LOW LEVEL), (1 kHz), (SELF TEST)
(C), (LOW LEVEL), (12015) . (SELF TEST)
(L), 120Hz), (SELF TEST | 7
(L), (1kHz), (SELF TEST) f{l;gf‘g‘;ﬁ;"ee“
(L), (10 kHz), (SELF_TEST) and LOW side.
[(R/ESR). (101d), (SELF TEST) |
(R/ESR), (1L kHz), (SELF_TEST)
(R/ESR). (120Hz), (SELF TEST)

*  When FUNCTION or TEST SIGNALS
switch setting is changed, the SELF TEST
switch is automatically disabled. Therefore,
whenever a new setting is made, push the
SELF TEST switch again.

For ** see page 3-5

3-1




Section II1
Figure 3-1

Model 4262A

LINE ON/OFF switch: Tums 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 is measured in an equivalent
circuit selected by FUNCTION @ and
CIRCUIT MODE (@) switches and is indi.
cated by appropriate LED lamp. Equivalent
circuits are shown as electronic circuit sym-
bols at the left of indicator lamps. Desired
circuit parameter of component is meas-
ured in one of the following selected circuit

Parallel capacitance

modes:

Parallel resistance

Series capacitance

Series resistance —HwW—
Parallel inductance ‘m—
Series inductance

T~

Series resistance

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

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

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

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

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

TEST SIGNAL These pushbuttons enable
selection of measurement frequency—
120Hz, 1kHz or 10kHz and that of low test
voltage of the signal applied to sample to
be tested. LOW LEVEL switch is effective
only in parallel capacitance measurements,
supplying a test voltage of 50mVrms.

Figure 3-1. Front Panel Features (sheet 1 of 2).
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Figure 3-1

- R: These pushbuttons select trig-
g:fIggfe, INT, EXT or HO.LD/MANUAL.
INT key provides internal trigger which en-
ibles instrument to make repeated auto-
c measurements. In extemal trigger
ode (EXT), trigger signal .should be ap-
ed to either of following two con-
ctors: (1) EXT TRIGGER input con-
ector ‘on the rear panel (2) 50 pin con-
ector of Option 001 or 004 on the rear
panel. HOLD/MANUAL trigger mode pro-
ides trigger signal for one measurement
le when this key is depressed.

SS: These pushbuttons select whether
or Q value is displayed in the D/Q
lay (6§) in capacitance or inductance
easurements.

AUTO: Optimum D/Q range is selected by
internal logic circuit.

ER key. When AUTO key is pushed, the
¥ instriment automatically selects the appro-
riate parallel or series equivalent circuit,

‘/@’ -FUNQTION: These pushbuttons select

Ircuit parameter to be measured

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

L:Induptance with dissipation factor (D) or
quality factor Q)

/ESR : Resistance or Equivalent Series
‘Resistance.

ALCR: Difference in L, C,or R value be-
tween thg value of the sample under test
and the Internally stored valye obtained

by a measurement just before ALCR key
Is depressed.

LCR RANGE: These Pushbuttons select
fanging method for LCR measurement.

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

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

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

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

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

UNKNOWN Terminals: Consist of four
terminals: High current terminal (Hcug),
High potential terminal (Heror ), Low
potential terminal (Lror ) and Low cur-
rent terminal (Lcur). A five-terminal con-
figuration is constructed by adding the
GUARD terminal (8). A three-terminal
configuration is constructed by shorting
High terminals and Low terminals together
with shorting bars. Under DC Bias opera-
tion, the high terminals have a positive
DC voltage with respect to LOW terminals.

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

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

-

|

Figure 3-1. Front Panel Features (sheet 2 of 2).
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!
!
@ BCD D/Q DATA OUTPUT Connector: @ Address Switch: This seven section switch ||
BCD parallel data of measured dissipation sets address code of 4262A Option 101 and
factor (D) or quality factor (Q) are output- TALK ONLY or ADDRESSABLE mode of
ted through this 50 pin connector installed operation.
on the 4262A Option 001. .

(&) EXT DC BIAS Connector: External dec

(D BCD LCR DATA OUTPUT Connector: bias voltage can be applied to the sample
With Option 001, BCD parallel data for in- up to the maximum voltage of plus 40V
. ductance, capacitance and resistance meas- through this connector.
ured values are outputted through this 50
pin connector. (D EXT TRIGGER Connector: This connector
is used for externally triggering the instru-
(® COMPARATOR OUTPUT Connector: The ment by inputting an external trigger signal. |||
4262A Option 004 provides comparator TRIGGER SWITCH on front panel should |}
decision outputs for LCR and D/Q through be set to EXT.

this 50 pin connector.

E—

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

Figure 3-2. Rear Panel Features.
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#* Two HIGH side terminals and two LOW If FAIL is still displayed (under the above condi-
side terminals should be connected with tion), notify the nearest Hewlett-Packard office
the shorting strap, for each configuration with information detailing which combination of
of the UNKNOWN terminals. When the settings show FAIL.

UNKNOWN terminal configuration is not

appropriate, for example, shorted (C) or

open (L), display will show FAIL 1 (be- During SELF TEST, other controls are automati-
cause they result from different causes, cally set as follows:

FAIL 2 or FAIL 3 are rarely displayed).

o o CIRCUIT MODE. . .. SER when FUNCTION
PRL when FUNCTION
*** Setting change required is only the is set to C.

underlined switch setting. LOSS. ... ..o D

LCRRANGE ................. MANUAL

D/QRANGE. ................. MANUAL

CIRCUIT MODE. . .... SER in (L), (R/ESR) TRIGGER. ....................... INT

or PRL in (C)
LOSS. ... i, D
LCRRANGE ................. MANUAL
D/QRANGE................. .MANUAL
TRIGGER........................ INT
NOTE

If FAIL is displayed, check the UNKNOWN ter-

minal configurations as follows: . TO ENSURE CORRECT RESULTS OF
SELF-TEST OPERATION IN L AND R
MEASUREMENT FUNCTIONS, CON-
NECT ALL (HIGH AND LOW SIDE) UN-
KNOWN TERMINALS TOGETHER WITH

(1) That the two HIGH side terminals (Hcyg -
Hpor) and the two LOW side terminals’
(Lcur - Lrort) are properly shorted.

(2) That short or open conditions properly exist A LOW IMPEDANCE STRAP (IF THIS
between HIGH and LOW side terminals. SHORT-CIRCUIT IS MADE AT THE
ENDS OF THE TEST LEADS, COR-

(3) That GUARD terminal is isolated (open) RECT RESULTS MAY NOT OCCUR).

from both of HIGH and LOW terminals.
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Paragraphs 3-7 to 3-9

3-7. TEST SIGNALS.

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

LA A a3ty

only for Cp measurement.

Model 4262A

39. MEASUREMENT RANGE.

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

Table 3-1. Sample Voltage or Current.
CIRCUIT MODE
RANGE
Ls Lp Cs Cp Rs Rp
1 40mA rms 1Vrms (50mV rms)* 40mA rms E—
2 10mA rms 1Vrms (50mV rms)* 10mA rms e
3 1mA rms 1V rms (50mVrms)* 1mA rms
4 100 oA rms 1V rms 10 A rms { 1Vrms (50mV rms)* 100 A rms 1V rms
5 10 oA rms 1V rms 100 uA rms | 1Vrms (50mV rms)* 10 A rms 1V rms
6 1V rms 1 4A rms 1V rms
7 1V rms 10mA rms —_— 1V rms
8 40mArms L 1V rms
*When TEST SIGNAL is set to LOW LEVEL.
Table 3-2. Measurement Ranges.
circurr | TEST ~ Range
pE | SIGNAL
MO Frequency 1 2 3 4 8
120 Hz 0000 mH
Lp 1 kHz 000.0mH
10 kHz 00.00 mH
120 Hz 00mH-| 00.00 H
Ls t kHz 0000 mH
10 kHz 000.0mH
120 Hz 1 00.00 oF
Cp 1 kHz 1 0000 nF
10 kHz i { 000.0 aF
120 Hz 0000 nF | 00,00 uF 000.0 &F |- 0000 uF | 00.00mF
Cs 1 kHz 000.0 nF | 0000 nF | 00.00 xF{ 000:0.4F |:.0000 F -
10 kHz 00.00 oF F000.0 nF:| 0000 nF | 000G aF{ 00050 uF
120 Hz 00000 | 00.0012| 000,03 000 ' '
Rp ! kHz 0000 Q) }-00.00 KU} 000.0KkQT -
10 kHz 0000 () | 00.00K()} 000.0k(}
120H: | 0000'mQ) | 90,000 | 000.00 00000 ] 00.00k0
Rs UkHz | 06000 m() 000,002 | 0000.0%] 00.00KkQ
10 kHz | 0030 'mQ) 000,00 | w00 | vu.wk(
Note: 0000uH indicates a range of 0001pH to1999u:H ( and similarly for F and Q).
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3-11. INITIAL DISPLAY TEST.

’ 3-12. The Model 4262A automatically performs a

" front panel LED display test for a few seconds

. after instrument is tuned on (after LINE button is
depressed). The display test sequence is:

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

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

3. Range indicator lamps step from right (upper
range) to left (lower range). When steps 1, 2
and 3 have been completed, the trigger lamp
begins to flash. Figures on numeric displays
change to meaningful numbers showing that
the 4262A is ready to take a measurement,

:3-13. INITIAL CONTROL SETTINGS.

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

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

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

Section III
Paragraphs 3-11 to 3-18

3-15. D/Q MEASUREMENT.

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

.001 to 1.999
0.01 t0o 19.9

.050 to 1.996
0.05 to 19.61
00.1 to 166.7
001 to 1000

D: 2ranges

Q: 4 ranges

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

3-17. ALCR MEASUREMENT.

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

3-1




Model 4262A

Five terminal construction test fixture,

Section III
Figure 3-3
Accessory Model Characteristics
16061A Test Fixture This fixture facilitates easy measurement of general

type components with axial or vertical leads.

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

DUT range (at 1kHz)
pF nF uF
uH mH H

Q@ 10 100 k@ 10 100 MQ 10 100

R

16062A Test Leads

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

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

Measurable DUT ranges (at 1kHz)

pF nF uF

uH mH" H

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

16063A Test Leads

Coaxial test leads with guard conductor
for three terminal measurement.

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

Measurable DUT ranges (at 1kHz)

pF nF uF

uH mH H

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

3-8

Figure 3-3. Test Fixture and Leads.

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

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

a. Remove top cover.

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

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

d.Change position of the switch as illustrated
below.

e. Reinstall the A23 board in its normal poéition,

f. Replace top cover.

normal D/Q blanking
HPIB I mr—]- HPIB I 11—
CMP |, M~ CMP |, M~
BCD |* 11— BCD |* e
" LCR | 11— LCR | e

3-21. General Component Measurement.

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

Section II1
Paragraphs 3-19 to 3-29

3-23. Semiconductor Device Measurement.

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

3-25. External DC Bias.

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

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

3-28. External Triggering.

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

Note
The center conductor of the EXT

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

3-9




3-30. TERMINAL CONFIGURATION.

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

For measurements of samples having a medium
order of impedance (1009 to 10kQ), the convenient
two terminal methodis suited to measurement re-
quirements for good accuracy as well as for ease
in connecting the sample. When converting to two
terminals, shorting straps are attached to the
UNKNOWN Hcur and Hpor terminals, and LCuUR
and LpoT terminals, respectively.

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

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

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

When test fixtures and test leads used have a
shielding conductor and are designed to consider
residual impedance, the measurement limitations
described above for the individual terminal con-
figurations can vary to some extent depending on
the particular characteristics of the fixture and
connections. Three accessories, the 16061A Test
Fixture, the 16062A Test Leads, and the 16063A
Test Leads are available. The characteristics of
these accessories and applicable measurement
ranges are outlined in Figure 3-3. These acces-
sories make it easy to construct the desired ter-
minal configuration,

3-10

IMPORTANT !

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

Note

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

3-32. OFFSET ADJUSTMENT.

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

1) Deviation from zero counts.

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

Cm = Cx + Cst
Lm = Lx + Lres

Where, subscripts are

m: measured value.

X: value of sample.

st:  stray capacitance.
res: residual inductance.

Both Cst and Lres cause the same measure-
ment error and are independent of sample
value.




2)

Influence on high capacitance and high in-
ductance measurements.

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

inductance on measurement parameters are:

Stray capacitance -——Offsets high inductance
measurements.

Residual inductance—= Offsets high capacitance

measurements.

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

Lx

Lm = 4 arxcst
or ( Lm - Lx w2 LxCst)

Lm

In a2 10kHz measurement, for the measure-
ment error to be less than 0,1%, the pro-

. duct of Cx and Lres (Lx and Cst) should be
less than 0.25 x 10-12,  The relationship
between the residual factors of the test jig
and measurement accuracies are graphically
shown in Figure 3-4.

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

C ZERO ADJ: up to 10pF

. _Cx :
Cm = T Cxires L ZERO ADJ: up to 1pH
Cm-Cx An offset adjustment should always be performed
or ( Cm ~ «?2CxLres) before measurements are taken.
IO0H 100uF < AN < I T
N[N N Test Signal : I0KHz
N
\\ \\ .
N NEAN
N N\ [N
b1 PPN N
N1 Ne
AN A
V\
) g AN \s)
Q c T2
= O O S
g 2 s
S 3 N, IR
B o /o
= 3 X N
o1 N
N
- N

0.01

Residua!  Inductance

0.l

Stray Capacitance

0.l 1uH

1 10pF

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

Measurement Parameter Conversions

Parameter values for a component measured in a a glven frequency for both parallel equlvalent

parallel equivalent circuit and that measured in
series equivalent circuit are different from each
other. For example, the parallel capacitance of a
given component is not equal to the series capa-
citance of that component. Figure A shows the
relationships between parallel and series para-
meters for various values of D. Applicable dia-
grams and equations are given in the chart. For
example, a parallel capacitance (Cp) of 1000pF
with a dissipation factor of 0.5, is equivalent to
a series capacitance (Cs) value of 1250pF at
1kHz. As shown in Figure A, inductance or capa-
citance values for parallel and series equivalents
are almost identical when the dissipation factor

and series equivalent circuits.

Note

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

The reciprocal of the dissipation factor (D) is
quality factor (Q) and D is often represented as
tan § which is the tangent of the dissipation

is less than 0.01. The letter D in Figure A re-
presents dissipation factor and is calculated by
the equations presented in Table A for each cir-
cuit mode. The dissipation factor of a com-
ponent always has the same dissipation factor at

angle (§). Figure 3-6 is a graphical presentation
of the equations in Table A. For example, a
series inductance of 1000uH which has a dissipa-
tion factor of 0.5 at 1kHz has a series resistance
of 3.14 ohms.

Table A. Dissipation Factor Equations.

Circuit Mode Dissipation Factor Conversion to other modes
cp
S SR - D2
Cp mode _Q’;]:p D= Tricerp = Q) Cs=(1+D2Cp, Rs = 712" Rp
cs Rs 1 b2
+
Cs mode AW D = 2x{CsRs (= F) Cp= 02 Cs, Rp = —2— Rs
- 2nfLp 1 2
_2flp 1 o1 A .
Lp mode -m; D ®p (-Q) Ls'l«DZ Lp,Rs-T'?T)z Rp
s Rs 1.p2
Le mode Ehln g D- g ) Lp= (1« D2)Ls, Rp = 1502 Rs
*f: Test signal frequency. 2
o+ E
- Cs (F) %
- Lo () 0,\9:/ // /’ »j
A /
1/ 5 '
"N/ 5]
A AP
7’
% /] //
Wi
/ / ‘]
/ //
/ 4
gl
[ ——
V44 /)
Z 17 4
//// i Cse(140%) Cp i
% Lox(140%)Ls |
“ N
/ co F)
Ls (H)
|
wo" reuhdl woht2

Where n stands for a free integer.

FigureA. Relationships between Parallel and Series Parameters.

Figure 3-5. Conversion Between Parallel and Series Equivalents.
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Section III
Table 3-3
Table 3-3. Annunciation Display‘ Meanings.
LCR DISPLAY DQ Indicated Condition Action
m FUNCTION has been inappro- Change 4262A FUNCTION to
priately set. L, C or R suitable for the

sample being measured.

Measured L or C value exceeds
1999 counts. DQ display indicates
that DQ measurement has been
omitted.

Measured R value exceeds 1999

Set 4262A to:

CIRCUIT MODE: AUTO
LCR RANGE: AUTO

Try changing TEST SIGNAL

- counts. to 120, 1k or 10kHz.
\ ‘ 2y c Measured D/Q value exceeds the Set 4262A DQ RANGE to
e el upper range limit (1999 counts). AUTO.
(any LCR (overflowed) | Accuracy of LCR readings may Try changing TEST SIGNAL
reading) not be within specifications. to 120, 1k or 10kHz.

CIRCUIT MODE setting is not
suitable for the sample being
measured.

Measured L, C or R value is ex-
tremely large or small compared
with the selected range.

Set 4262A to:

CIRCUIT MODE: AUTO
LCR RANGE: AUTO

Try changing TEST SIGNAL
to 120, 1k or 10kHz.

When Measured L or C value is less
than 80 counts, DQ measurement
is omitted.

Set 4262A LCR RANGE to
AUTO. Try changing TEST
SIGNAL to 120, 1k or 10kHz.

(less than
80 counts)
- “ - o ° '-:' /En
(any DQ
reading)

In ALCR measurement, the differ-
ence between the preset value and
the measured value of the sample
exceeds -999 counts.

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

Minus (-) is displayed.

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

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

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

Change to appropriate
FUNCTION.

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

Readjust offset signal for
proper magnitude.
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Figure 3-6
MEASUREMENT PROCEDURE FOR GENERAL COMPONENTS
DC POWER SUPPLY
{ |Dbe
-O
(—

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

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

in small capacitance measurements.

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

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

DCBIAS. ... e e OFF
i SELFTEST. . .....i i i, OFF
1 CIRCUITMODE. .................... AUTO
FUNCTION. . ...ttt e e i iieeeenn C
LCRRANGE ....................... AUTO
LOSS. . o e e D
; DQRANGE ........ .. ... AUTO
3 TESTSIGNAL . ............iivn... 1kHz
3 TRIGGER. . ....... ... i, INT
Note

| 1 To check fundamental operating conditions of

. the instrument, perform SELF TEST (refer to
Paragraph 3-5 for SELF TEST details). Press
SELF TEST button again to release the function.

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

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

'il_\&hm L FUNCTION button.

Figure 3-7. General Component Measurements (Sheet 1 of 3).
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Figure 3-6

7. Rotate L ZERO ADJ control until inductance readout is 000 counts on LCR DISPLAY.
Note

To achieve more critical zero adjustments,

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

8. Remove shorting lead from 16061A.
9. Select desired FUNCTION, either L, C or R/ESR.
10. Connect sample to be measured (L, C or R) to Test Fixture.
11. Model 4262A will automatically display value of unknown.
Note

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

Note

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

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

Note

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

CAUTION

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

Note

An external bias voltage up to +40V may be
applied to EXT DC BIAS rear panel connector.
Connect DC power supply to EXT DC BIAS
connector. Set DC BIAS switch to EXT.
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Figure 3-6

CAUTION

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

13. Read measured value on display.
Note

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

Note

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

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

Rs=wlp- -ITDD-.;, (Lp-D measurement)

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

Figure 3-7. General Component Measurements (Sheet 3 of 3).
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Model 4262]

Junction Capacitance Measurement

Setup -~

The figure above is a typical test setup used for me
citance (Cob) of an NPN transistor. For this measu
user designed. If external DC bias is not necessary,

TO DC BIAS Conmector

OC_POWER SUPPLY

A

b 6o

with this function may be deleted from setup.

Procedure -

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

SELFTEST. .. ....ciiiiiiiieiiaennns OFF
CIRCUITMODE. .............ccontnn AUTO
FUNCTION. . ... i iiiei e eieeaanes C
LCRRANGE ..........ciiiieennnns AUTO
LOSS. .ttt e D
DQRANGE ......... ..t AUTO
TESTSIGNAL ...t 1kHz
TRIGGER. .. ..... .ot INT

asuring base-collector junction capa-
rement, test leads or fixture may be
arrangement and procedures associated

—

2. Press TEST SIGNAL LOW LEVEL and PRL CIRCUIT MODE buttons. The test signal

level is now 50mV and the parallel equivalent circuit mode is selected.

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

Note

A semiconductor junction capacitance meas-
urement must be made with a low level test

signal. If desired, TEST SIGNAL fequency may

be set to 10kHz. -

Note

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

EXT position during application of external DC

bias.

3-18

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




Section IIT
Figure 3-7

CAUTION

NEVER APPLY AN EXTERNAL DC BIAS
OVER +40V,

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

Note

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

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

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

Note

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

Parameter Measured Connections to 4262A
High Low
. . -+ {+8ies)
Base-collector junction X
capacitance (Cob)- o Hign
Emitter current = 0 (+Bias)
Open Open
. - High L
Base-.collector junction i fem’ 4 ow
capacitance (Cre)- / (+8ias)
Common emitter o .
100K
GUARD T Ol
GUARD
i High n
FET gate capacitance A L Qoe
Low
s,
High
Open (*geios)
Low Open
High
{+8jas)
Open 5 Low
Diode junction capacitance Ak
o . Ve ~
Note: Hot carrier diodes and High s Y, Low Low High
germanium diodes ot ——o o———»———(+Bigs)
- Note! No bias should
sometimes cannot be applied.

be measured.

Figure 3-8. Semiconductor Device Measurement (Sheet 2 of 2).
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Extemnal DC Voltage Bias Circuits (40V<{ , < 200V)

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

CAUTION

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

A DC POWER SUPPLY

AN
b ég_ a1 _Es zo0v =

1 \—JJ -

Cx . Unknown capacitor

Note

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

be taken into consideration.

CATUION

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

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

Note

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

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

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

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

3.

Note

Insulation resistance for Cx must be greater
than a certain minimum value. Refer to Table
3-4 for unusual operating indications.

Range
(at 120Hz) | 1000pF | 10.00nF | 100.0nF | 1000nF | 10.00uF
Mintum | 0.01uF | 0auF | 1F 10uF | 10.004F
Minboum | 300ke | 100k2 | 10k 1kQ 1000

In 1kHz(10kHz) measurement, multiply both range value and value
of C1 by 1/10 (1/100). If the calculated value of C1 is less than
0.01u¥F, use 0.01uF capacitor.

Note
DC withstand voltage for C1 capacitor must be
greater than dc applied voltage E. Also observe
polarity of capacitor C1 with respect to applied
voltage.
Set 4262A controls as follows:

SELFTEST........... ..o, OFF

FUNCTION. ... .. i i ittt eaanen. C
CIRCUITMODE. ...................... PRL
Othercontrols.................... any setting

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

120Hz: 6 to 7 seconds.
1kHz/10kHz: 2 to 3 seconds.

BIAS VOLTAGE SETTLING TIME

100
0 50
g
5 /
& 7
vy 20
/

S //
o 10
~g ——— 130Hz
By
bo
g
— 3 H
L
bt
D 2
(53]

1

\w 10u 100 1000y 10m

Capacitance Reading (F)

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

Figure 3-9. External DC Bias Circuit (Sheet 2 of 3).
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Using Current Bias (for inductors).

1. Connect dc power supply as shown below:

Note

DC power supply should be floated from ground.

If cable between low terminals of 4262A and DC AMMETER
power supply is relatively long, it should be
shielded cable. The outer conductor is con-
nected to GUARD terminal. /\\
TO , 0C BIAS Connector O _ b
O+

DC POWER SUPPLY

AN
—O+
—gibb

2. Set 4262A controls as follows:

DCBIAS. . . it ittt EXT °
FUNCTION. .. ittt iiiieeeiaae e L
CIRCUITMODE. ................ PRL or SER
LCRRANGE ..........coiviinnn. MANUAL
Othercontrols. .. ................ any settings

Note

First, determine appropriate range by connect-
ing sample with no dc bias current applied.
Then hold the range.

3. Recommended inductance ranges and maximum bias currents are:

Range (at 120Hz) | 1000 xH | 10.00 mH | 100.0 mH | 1000 mH | 10.00H | 100.0 H

CIRCUIT MODE SER PARA
Maximum Bias 40mA 36mA | 13mA 40mA 36mA | 13mA

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

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

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

Figure 3-9. Extemal DC Bias Circuit (Sheet 3 of 3).
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Table 3-4
Table 3-4. Unusual Operating Indications (Sheet 1of 4).
Indication: Cause of trouble:
- A. Same sample sometimes shows quite A and/or B may occur in the following cases:
different values between PRL and
SER CIRCUIT MODE measurements, Resistance of low loss inductor or

capacitor being measured in R FUNCTION.
B. The decimal point moves and measure-

it changes. .
ment unit chang Inductance of lossy inductor or capacitance

of lossy capacitor being measured in L or
C FUNCTION.

What to do:

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

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

Indication: Cause of trouble:
The displayed value fluctuates on minimum Here are some of the reasons why this
capacitance, maximum inductance or happens:
maximum resistance ranges in either PRL
SER circuit modes. A . A large size sample is being measured.

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

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

What to do:

UNKNOWN

GUARD  Lcur Leor Heor Heun 1. Enclose sample in metal case.
s enmer Connect case electrically to 4262A

@ @ GUARD terminal as illustrated.
2.

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

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

Indication: , Cause of trouble:

!

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

i

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

What to do:

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

Twist current leads (Hcur and Lgyg) together,
Do the same with potential leads (Hpor and
Lport).

Additional error is presented as
»2LrCx X 100 (%) for C measurement,
where:

w =2nf

f test frequency

Lr = residual inductance
Cx = unknown capacitance

P

Indication: Cause of trouble:

Measurement Cause of error

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

Small Stray capacitance
Capacitance between High and Low
leads.

What to do:

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

Adjust C ZERO ADJ control properly to
compensate for stray capacitance.
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Table 3-4. Unusual Operating Indications (Sheet 3 of 4).

Indication:

Cause of trouble:

Excessive measurement error.

Cause A.

Effect of Low terminal capacitance with
respect to ground.

Measurement Allowable Stray
Frequency Capacitance Magnitude
120Hz 100nF
1kHz 1000pF
10kHz 200pF
UNKNOWN
GUAROD tcua Lror Heor HCuR
- ~\
e M
4 Sample 4
Y H
Indication:

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

Allowable magnitudes for stray capacitance

without additional error are given in figure at
left.

Cause B .

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

What to do:

Internal resistance of a battery can not be

measured.
UNKNOWN
GUARD Lcur LeoOT HPOT Hcur
OC BlAS - OC BIAS +
Battery

-

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

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

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

4. Since the internal resistance of a battery
is relatively low,use the four- terminal
measurement configuration.
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Table 3-4
Table 3-4. Unusual Operating Indications (Sheet 4 of 4).
Indication: Cause of trouble:
When a sample (for example, an iron core The measurement reading of sample
inductor) is measured in AUTO of CIRCUIT depends on the level of measurement
MODE, the instrument repeats range test signal applied.
selection and does not complete the meas-
urement depending upon level of test current
used.
What to do:
Set LCR RANGE to MANUAL.
Manually settle the instrument on
an appropriate range,
Indication:
When a capacitor is measured with dc bias There are limitations to the permissible
voltage applied, an abnormal display occurs. insulation resistance of a capacitor
measured with dc bias. See table below.
MODE RANGE
1KHz Cp 100. OpF 1000pF 10.00nF 100.0nF 1000nF
Cs 100.0nF 1000nF 10.00pF 100.0uF 1000uF
Permissible
insulation 30MQ 3000k 300k 30k 30009
resistance (Ri)
Note
In 120Hz(10kHz) measurement, multiply range value by 10(1/10).
Ri given in above table is applicable for a dc bias of 40V. When the
bias voltage is less than 40V, Ri limit is RiVb/40 (2) where Ri is
value given in the table and Vb is applied dc bias voltage,
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340. OPTION OPERATION.

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

graphs .

342. OPTION 001: BCD PARALLEL DATA
OUTPUT.

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

3-44. Output Data and Pin Assignment.

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

(1) FUNCTION and CIRCUIT MODE.

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

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

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

(5) Decimal Point.

(6) Polarity.

(7) Displayed value.

(8) Other Input/Output Signals.

Section III
Paragraphs 3-40 to 3-48

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

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

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

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

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

O =~ N M T e >0,

DATA
4262A

Q =~ N M T N W~

d

[Printed,

POLARITY
4262 A tetter

-+
(blank)

Printed
letter

0
i
2
3

DECIMAL
POINT

4262A

X. XXX

XXXX.
XXX . X
XX . XX

Printed

0
i
2

Mo O~ W

UNIT

letter |4262A] tetter

Printed

0
1
2
3
4

ANNUNCIATOR

4262A

s

{ NORMAL)
O-F
-CL

(LCR NOT Av/®
{DQ NOT AV)

Printed
letter

0
1
2

FREQUENCY
4262A

120 Hz
1 kHz
10 kHz

letter

Printed

0
1
2
3
4
5

FUNCTION
CIRCUIT MODE

4262A

L PRL
L SER
R PRL
R SER

C PRL
C SER

Section III
Figure 3-40

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

NORMAL, printed number for DATA is 2000.

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

*
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Parallel output:

EXTERNAL ENCODE €«
(from external device) | | IR I l
FLAG . —~{-2msfe- !
(to external device) ! ___ss_] H
INHIBIT i
(from external device) : | :
" "Measurement Data transfer/storage
cycle cycle
Alternate output:
EXTERNAL ENCODE
(from external device) l | U_
FLAG - |2mt — l2ms|:—- |
to external devi :
I( NHIBIT eree) _”J —”—I |
s—t—
(from external device) r§ (
| 1
'Measurement LCR data ' D/Q data o
cycle transfer/storage transfer/storage cycle
cycle

Figure 3-41. Timing Chart of BCD Data Output.
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3-49.
3-50.

(a)

(b)

(o)

351.
(1)

(2)

3

Section III
Paragraphs 3-49 to 3-51

OPTION 004- COMPARATOR.
The 4262A Option 004 (shown in Figure

3-43) provides:

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

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

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

Front Panel Features (Figure 3-42).

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

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

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

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

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

COMPARATOR

Low LMt wa | Lmer

TEY Y

CoMraRAION

'“."ur"":.," i oW M wioH

blajalo

THIGE R

o/
T ERl s

alal)

(4)

(5)

(6)

Figure 3-42. Front Panel Features

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

outputs are lit. E

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

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

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

D/Q LIMIT Switch: Two fourdigit 1
switches provide HIGH and LOW limit |
values with which measured D/Q value is
compared. Setting range is from 0000 to |§
1999,
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Figure 3-43. Option 004: COMPARATOR.




) COMPARATOR ENABLE Switch: This

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

LIMIT Setting Warning: If HIGH

- 352,

. 'LIMIT setting is lower than LOW LIMIT setting,

HIGH and LOW lamps of decision output
repeatedly turn ON and OFF to wam operator to
change LIMIT setting.

'3.53. DATA OUTPUT Connector Decision Output:

Decision outputs in TTL open collector signal and

_-in-relay contact are supplied through COMPARA-
. 'TOR OUTPUT connector on the rear panel. Signal
-pin assignment is given in Figure 3-44.

Section III
Paragraphs 3-52 and 3-53

Relay Contact Ratings

AC DC
Contact Resistance 100m$ 100m¢$
Maximum Permissible
Power 30VA 20w
Maximum Permissible
Voltage 110V 30V
Maximum Permissible
Current 0.34 14
Actuation Life > 10 million | > 1 million

Decision Output Data Format

Relay output pins TTL output pins
Decisions
DQ LCR|DQ LCR|DQ LCR|DQ LCR|DQ LCRIDQ LCR
13 17§14 18 {39 43 |15 19 {16 20 |41 45
HI slojo | H L L
N olo|s | L |L|H
LO o|ls|o| M| H|L
S: Short O: Open

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

g § 5 Pin 46
E :§ :g EXT TRIG ( )w l
a Ay gé ! Measurement I t.2masc
& g% g3 COMPARATOR —
& -9 END FLAG (Pin 21) i
g — v f — ov
E5ct8fccig '
g2 =2 Egsz9gz Decision Output
2920288 EE g
2555939393242 8¢
] »
W
22882¢gecf8egxkEfece
g 0 O O : a4 o E 5 a o g é '
5§ §28 2% EXT TRIG : Extemal Trigger
o o T: TTL output
§ g R: Relay output

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

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

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

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

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

LISTEN: 4262A is set to listen. See paragraph

3-69 for details.

The 4262A is set to talk. See

paragraph 3-67 for details.

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

TALK:

364. LOCAL Switch: This switch disables re-
mote control and enables setting measurement
conditions by front panel controls (pushbutton
switches). REMOTE lamp of HP-IB status indicator
turns off when LOCAL switch is depressed.

(When Local Lock Qut does not function).

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

SH1: Source Handshake Capability.

AH1: Acceptor Handshake Capability.

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

L5: Listener (the 4262A receives remote
control signals from the bus).

SR1: Service Request Capability.

RL1: Remote/Local Capability.

DC1: Device Clear Capability.

DT1: Device Trigger Capability.

366. Source and Acceptor Handshake:
SH1, AH1.

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

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

{(2) NRFD (Not Ready For Data). Listener
preparation for receiving data from Talker
is not yet completed.

3-32

3-67. Talker Capability: T5.

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

(3) NDAC (Not Data Accepted). Listener hag
not yet received data from Talker.

Type A: Ordinary output format. Addres 1
switch on the rear panel set to FMT A. :

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

1 @ @ 4 sKue (@ @

HP-IB Digital Recorder. Address switch on |
the rear panel set to FMT B. i

1) @ @) (4) 8 (1)) (7) (8)
Type C: Output format used in resistance meas-{ji¢
urement or LCR ONLY measurement whenifl
no D/Q data is to be outputted. Selection
of this format is automatically done inij
accordance with FUNCTION switch settmga 1

S FC F -NN. NNE-NN CRLF
W @ {4) ® -

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

(1) Status:
N.oiiee i Normal
O...civevnn.. Overflow
L O [N Uncal
b G LCRNA or DNA

(NA: Not Avallable)

(2) Function and Circuit Mode:

FUNCTION MEASURE- CIRCUIT

MENT MODE
CP C PRL
CS C SER
LP L PRL
LS L SER
RP R PRL
RS R/ESR SER
(3) Frequency

Ao, .. 120Hz (100Hz)

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

C........ 10kHz




J ~

~

f4) LCR Data
fi5) DataDelimiter
2(6) Loss

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

(7 DQ Data
(8) Data Terminator

‘3.68. Functions Related to Talker Capability.

" EOI (End Or Identify): When multiple byte data
: of Source Handshake has been sent, the
4262A provides EOI to the bus.
Talk Only Mode: When ADDRESS switch is set
to TALK ONLY “1” position, the 4262A
is set to Talker regardless of address code.

TALK

X— ONLY

— [ F™TB

jaoaoan|,

ADDRESSABLE — l-Asm Al

L———- ADDRESS
FMTA

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

3-69. Listener Capability: L4.

To receive Remote Program signal or Addressed
Command signal, the 4262A is set to Listener by
an MLA (My Listen Address) signal from the bus.

(1) Remote Program signal: Remote program

g?ges for the 4262A are listed in Table
0.

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

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

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

NCPB + /12.3¢9E-9 5, ND D@D <RLA

Section IIT
Paragraphs 3-68 to 3-70

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

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

3-70. Service Request Capability: SR1.

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

identifies the character of the SRQ.
¢ b2 bi
? ORDY

b8 b7 b6 bs ba b3
NOT USED
SYN ERR

PASS
FAIL 1

FAIL 2
FAIL 3

SRQ YES/NO

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

Request Statuses (RQS) of the 4262A:

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

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

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

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

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

(6) FAIL 3 (Self Test Fail 3): When FAIL 3 is
displayed in Self Test done by remote con-
trol, this status bit is set.
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Table 3-60
Table 3-60. Remote Program Codes.
CONTROL Program Code
Function L F1
C F2
R/ESR F3
Circuit Mode AUTO Cl1
PRL cz2
SER Cc3
lﬁSS D . L 1
Q L2
Frequency 120 Hz H1
1 kHz H2
10kHz H3
Trigger INT T1
EXT T2
HOLD MANUAL T3
Self Test OFF So
ON S1
ALCR OFF Mo
ON M1
Cp Low Level OFF Po
ON P l,
*Data Ready OFF Do
RQS Mode ON D1
(C) (L) (R)
LCR Range 100p 100 2 1000m R1
at 1 kHz 1000 1000 10 R2
10n 10m 100 R 3
100 100 1000 R4
1000 1000 10 k RS
10 10 100 k R 6
100 100 1000 k R7
1000 - 10M RS
— AUTO — RY
DQ Range (D) (Q)
— 1000 N1
— 100.0 N2
10,00 10.00 N3
1.000 1.000 N4
— AUTO — N5
* Data Ready RQS Mode is automatically disabled when Remote Status
is changed to Local Status.
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Table 3-61 i
|
i

Table 3-61. Remote Message Coding.

D D
| { L
CLASS 0 o Et
8 7654321
DCL device clear UucC X 0010100
GET group execute trigger AC X 00 0100 0
it
GTL go to local AC X 0000001 ,
3
LLO local lock out ucC X 0010001 i
MLA my listen address AD X 01t LLLLL :
543 21 !
MTA my talk address AD X1 0TTTTT i}
’ 5 4 3 2 1 i.
oTA other talk address AD ( OTA=TAGNMTA) it
=
I
SDC selected device clear AC X0 000100 w
. e
SPD serial poll disable . uc X0011001 i
SPE serial poll enable uc X001 1000 ii
i:
STB status byte ST S XS SSSS S f
UNL unlisten AD X 0111111 ‘f
UNT untalk AD X101 1111
CLASS UC : Universal Command ) g
AC : Addressed Command ;
AD © Address A
ST : Status Byte {: '
5
I
Iz
]
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3-71. Remote/Local Capability: RL1.

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

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

Local Lock Out: LLO

Local Lock Out inhibits the function of LOCAL
switch. This LLO command is a universal

. command and is valid when REN line is set to
“1”, LLO command is disabled when REN line
is set to “0”

3-72. Device Clear Capability: DC1.

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

3-73. Device Trigger Capability: DT1.

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

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

A5 A4 A3 A2 Al

0 0 0 0 0 0

i 1 i 1 Q --vee- 30

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

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION.

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

Note

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

4-3. EQUIPMENT REQUIRED.

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

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

rotary switch. If models 16361A/16362A are

unavailable, use the discrete components rec-
ommended in Table 4-1,

Note

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

45. TEST RECORD.

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

4-7. CALIBRATION CYCLE.

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

——PRELIMINARY OPERATIONS —

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

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

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

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

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

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

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

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

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

5. Set 4262A FUNCTION to L.

6. Set range control of DUT box to short-circuit position (20m$§2 range on
16361 A or on 163624A).

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

Note

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

1
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PRELIMINARY OPERATIONS
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3-b) 16061A or other test fixtures.

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

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

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

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

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

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

are changed to a different type, again perform
ZERO adjustments.
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Calibration of DUT’s
— CALIBRATION OF DUT'S

Model 4262,

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

[CAPACITANCE CALIBRATION]

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

[RESISTANCE CALIBRATION]

Use a metal film resistor of appropriate value for each DUT to maintain a constant
resistance over a wide range of frequencies. Measure the resistance with a high
accuracy DMM. When measuring 1k2 and below, use a 4 terminal measurement
configuration.

[DISSIPATION FACTOR CALIBRATION]

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

Circuit Mode Derivation of D
et
D =1/wCpR
Rp /wCpRp
Cs Rs _
Y D = wCsRs
Note

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

4-4
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- ALIBRATION OF DUT'S

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

Ds=Dc + Dr (Dr& De, Dr £ 0.01)

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

Compensate the dissipation factor for the measuring frequencies of individual

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

4262A being tested or calibrated. Convert the D value of the calibration frequency
to that of the actual 4262A measuring frequency in accord with the following
equations:
P Dm: D value at 4262A
_E:l_ X == measuring frequency.
_ fm Ds: D value at calibration
b frequency.
§ Dm=X-Ds fm: 4262A measuring
. «~ _ fm frequency
= —AHW— X< % fc: Calibration frequency.
. Note

[CALIBRATION EQUIPMENT]

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

Instrument Required Performance Recommended Model

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

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

4-5
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Section IV Model 426,
Table 4-1
Table 4-1. Recommended Components for Accuracy Checks.
Component *1 HP Part Number Alternate Source C alibrgt?g;lzegcuracy :
—
Capacitor 100pF 0160-0336 ‘
1000pF 0160-3766
10nF 0160-0408 HP Model 44408
100nF 0160-4113 GR Type 1413 0.05%
1000nF 0160-3645
10uF 0160-3563 SOSHIN TM-520C
1000xF — GR Type 1417 0.2%
10mF 0.25%
Resistor: 1kQ 0698-3491 R
10kQ 0698-6360
100k 0698-4158 GR Type 1433-Y 0.05%
10MQ 0698-8194
Inductor: 100mH —_— GR Type 1482-L 0.05%
Dissipation Factor: .
1000nF in parallel with 8870 0160-3645
(D=21.50 at 120Hz) 0698-4464 s
100nF in parallel with 887 0160-4113 ) Capacitors - . .0.1% ]
(D=1.79 at 1kHz) 0698-4464 (D=1/wCR) Resistors - . . 0.02%
10nF in parallel with 8870 0160-317 1
(D=1.79 at 10kHz) 0698-4464

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

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

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

4-6

% T e e e e o

|




Section IV
Paragraph 4-9
PERFORMANCE TESTS

4-9. MEASUREMENT FREQUENCY TEST.
DESCRIPTION:

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

SPECIFICATIONS:
Measurement Frequencies: 120Hz £+ 3%
1kHz + 3%
10kHz + 3%

Frequency Counter

lo

\DDDD 0ooo @@@)

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

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

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

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

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

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

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

Note

If this test fails, refer to Service Sheet 11 in
Section VIII for troubleshooting. 4.7
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PERFORMANCE TESTS

4-8

4-10. CAPACITANCE ACCURACY TEST.

DESCRIPTION:

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

verified.

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

Capacitance Accuracy Test Ranges

TESTSIGNAL | oo RANGE
Freq. Level MODE 4 00pF|100.0pF}000pF |10.00n F|206.0nF{ 1000nF|10.00xF]
how LEVEL _ PRL
120Hz PRL
nomal
SER
[low LEVEL PRL
1z PRL
normal on
low LEVEL] _PRL
10kHz PRL
nozmal
SER
TEST SIGNAL level:
LOWLEVEL.................. 50mV
nommal ........ ... ... ... ... 1V

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

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

DUT BOX

Figure 4-2. Capacitance Accuracy Test Setup.




odel 4262A

Section IV

PERFORMANCE TESTS
’ SPECIFICATIONS:
C-D/Q MEASUREMENT ACCURACIES.
120Hz | 1000pH10.00nF{100.0nF] 1000nH 10.00uF{100.0uF| 1000uF 10.00mg
Range 1kHz 1kHz |100.0pH 1000pF]10.00nF(100.0nF| 1000nF{10.00uF |100.0uF| 1000uF
10kHz | 10.00pF|100.0pF| 1000pF{10.00nF{100.0nF} 1000nF 10.00uFJ100.0uF

0.2% + 1 count | (Test signal level: 1V)

L
@ =

3 counts "

0.3% + 2 counts | (Test signal level: 50mV)

C Accuracy*1

1w

(At 120Hz, 1kHz)|  0.3% + 2 counts
(At10kHz) | 0.3% + 2 counts

I
I[1%+2][5%+ 3]

AUTO

| Sameas Gt} Mode I
I . 0.2% + (2 + 200/Cx) counts I

Same as 4w Mode ]
At 120Hz, 1kHz

(Test signal level: 1V)

0.5% + (2 + 200/x) counts j At 10kHz

ThF

D (1/Q)

Accuracy 21

AHW-

At 120Hz, 1kHz

[ 0.3%+ (2 + 1000/Cx) county
(Test signal level: 50mV)
[ 1.0% + (2 +1000/Cx) counts | At 10kHz

(At 120Hz, 1kHz) | 0.3%+ (2 + Cx/500) counts |[=-c-%]

(At 10kHz) l 0.5% + (3 + 200/Lx) counts Ih"s 2

AUTO

Sameas ({3 Mode j[ Sameas 4w Mode |

*1 +(% of reading + counts). Cx is capacitance readout in counts. This accuracy only
applies for D values to 1.999. -

*2 (5% +2 counts) at 1kHz.

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

EQUIPMENT:

........... HP 16361A/16362A
........... HP P/N 16361-61605

Note

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

PROCEDURE:

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

2. Set 4262A controls as follows:

DCBIAS. ... ... ... ... .. .. ... OFF
FUNCTION. ............................ C
LCRRANGE ....................... AUTO
LOSS. . ... D
D/QRANGE........................ AUTO
TRIGGER. ........................... INT

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

4-9
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PERFORMANCE TESTS

4-10

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

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

limits in the table.

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

If tests fail, proceed to Section V ADJUSTMENTS or Section VIII SERVICE.
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TEST SIGNAL |CIRCUIT] 16361A/16362A RANGE

Freq. level MODE lO;;cF"‘1 100pF | 1000pF | 10nF 100nF {1000nF 10uF 1000uF 10mF
IC. V. C. V. C. V. IC. V. . V. C. V.
4 countdt8 counts}t5 counts|t5 counts 5 counts k5 counts
LOW PRL ( N {23 countsk(£3 counts)(+3 counts}(+3 counts
LEVEL
C. V. C. V. C. V. IC. V. C. V. C. V. 5
l+2 countdt3 countsjt3 counts|+3 counts {3 countspt3 counts !
(24 counts)|(+3 counts)|(+3 counts){(£3 counts) (%3 counts)}{(+3 counts)
120Hz PRL
normal
C. V. C. V. C. V. C. V. C. V.
+3 counts [£5 countsHS countst7 counts {12 counts)
(£3 counts) |(£4 counts)|(+4 counts)|(£4 counts )7 counts
SER
%
C. V. C. V. C. V. C. V. C. V.
8 countsht5 countsft5 counts |5 counts (5 counts
LOW PRL ( } |(£3 counts)|(£3 counts)}(£3 counts)j(+3 counts)
LEVEL ]
C. V. C. V. C. V. C. V. C. V.
+3 countd+3 countsit3 countsf3 counts 3 counts
1KkHz PRL 43 counts)|(£3 counts)}(+3 counts)|(+3 counts)|(£3 counts)
normal
IC. V. C. V. C. V. C. V. C. V.
-3 counts 5 counts [+5 countsj5 countsf52 counts|
SER 43 counts)(+4 counts)|(+4 counts)|(£4 counts)| (£7 counts)
C. V. C. V. C. V. c.v. .|[C.V.
18 countsft5 countsitb counts x5 counts [£5.counts
LOW PRL ( 3 |(24 counts (23 counts){(£3 counts){(+3 counts)
LEVEL
C. V. C. V. C. V. C. V. C. V.
1+3 counts i3 counts}t3 countsit3 counts [£3 counts
10kHz PRL (£3 counts){(£3 counts)}(£3 counts){(+3 counts)|(+3 counts)
normal
IC. V. C. V. C. V. C. V. C. V.
3 countst5 counts [£5 countspt5 counts[+12 county
SER +3 counts)(+4 counts)](#4 counts)}(+4 counts)](+7 counts

TEST SIGNAL tevel: LOWLEVEL...... 50mV
normal . .......... 1v

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

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

DESCRIPTION:

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

Note

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

SPECIFICATION:
RESISTANCE/ESR ACCURACY SPECIFICATIONS
Ranges 120Hz
1kHz | 1000m$2 | 10.00%2 {100.052 ] 10000 10.00k0{100.0k2{1000k$2[10.00MS2
10kHz
‘{m' 0.3% + 2 counts »2 j
Accuracy « :'W'Wr 0.2% + 2 counts
AUTO || Same as 4w mome Mode |[ Sameas fF  Mode |

*1 #(% of reading + counts).
*2 (5% +2 counts) on 10.00MQ range at 10kHz. ;
** Measurement range for ESR (equivalent series resistance) is from 1m$ to 19.99k$2

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

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

' OUT BOX

Ay

Q-

s

Figure 4-3. Resistanée Accuracy Test Setup
EQUIPMENT:

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

Note

User built fixture/leads or DUT box can be
used. If user supplied, the residual resistance
must be considered.
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f pROCEDURE:

1. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN termi-
nals and HP 16361A DUT Box (see Figure 4-3).

2. Set 4262A controls as follows:

DCBIAS..............c .., OFF
CIRCUITMODE....................... PRL
FUNCTION...................v.... R/ESR
LCRRANGE ....................... AUTO
TESTSIGNAL ....................... 1kHz
TRIGGER..................ooivn... INT

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

DUT 1kQ 10kQ 100k 10MQ

C. V. C.V. C. V. C. V.

Test Limits +5 counts | £5 counts | x5 counts | £5 counts

R Readout

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

limits in table above.

Note

&
@

If this test fails, go to Section V or Section
VIII for the troubleshooting.
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4-12. DISSIPATION FACTOR ACCURACY TEST.

DESCRIPTION:

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

Note

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

C-D ACCURACY SPECIFICATIONS

120Hz | 1000pF{10.00nF]{100.0nF| 1000nF{10.00:F|100.04F| 1000uF|10.00m}
Range 1kHz [100.0pF| 1000pF|10.00nF{100.0nF| 1000nF|10.00.F{100.04F| 10004
10kHz [10.00pF {100.0pF| 1000pF|10.00nF{100.0nF| 1000nF{10.004F|100.0xF
| 0.2% + (2 + 200/Cx) counts ] At 120Hz, 1kHz
(Test signal level: 1V)
W‘ | 0.5% + (2 + 200/Cx) county ““At 10kHz
[ 0.3% + (2 +1000/Cx) counts | At 120Hz, 1kHz
D (1/Q (Test signal level: 50mV)
AR [ 1.0% + (2 + 1000/Cx) counts | At 10kHz
3 (At 120Hz, 1kHz) [__0-3% + (2 + Cx/500) counts__]f=-c+ 5]
(At 10kHz) I 0.5% + (2 + Cx/500) counts “1% 50 L2 iF‘i‘(s .3%]
AUTO || Sameas LWt Mode || Same as M Mode |

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

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

16061A

q .
'
N .
i ‘ OUT BOX
}

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

]
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EQUIPMENT:
Test Fixture .................... HP 16061A
DUT .......coiiivnn.. HP 16361A/16362A
TestLeads. .............. HP P/N 16361-61605
Note

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

£ DUT Freq. Values of components Calculated D | Tolerance*
o | 0 |x S0 e e ossaain| 1495 | 0080
2 i s R e lvieionro IRERIN
T | o [ ey [ | oo
i * 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.

Rt

PROCEDURE:
1. Connect DUT to 4262A.
Note

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

2. Set 4262A controls as follows:

DCBIAS........ .ot OFF
CIRCUITMODE. . ..................... PRL
FUNCTION......... ... ... ..., C
LOSS. ... i e D
ICRRANGE ....................... AUTO
D/QRANGE........................ AUTO
TRIGGER........... ... ... INT

4-15

-




Section IV MOdel4 2
PERFORMANCE TESTS
3. Check D accuracies according to following table: 3
Freq Circuit Mode Test Level D Test Limits D Reading
_u:,_ Low Level Calibrated Value X + 8 counts
120Hz normal Calibrated Value X + 6 counts 3
—AH-w— normal Calibrated Value X + 8 counts k
_ED_ Low Level Calibrated Value X + 8 counts
1kHz normal Calibrated Valuye X + 6 counts
—_—
—AHW— normal Calibrated Value X ¢ 9 counts 3
\
m Low Level Calibrated Value X + 21 counts ]
— ]
10kHz normal Calibrated Value X + 11 counts
o | e normal Calibrated Valye X + 13 counts

Note

X in above table is produced by test frequency
error and may be determined from the follow-

ing equations:
dn
T

naual

+ Where fn is nominal measurement frequency
and fx is measurement frequency from
paragraph 4-9,

Note

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

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

5. Push 4262A LOSS Q button.

i
E ]
5 4

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

The 4262A rounds fractions of 5 or greater
below the LSD to the next higher digit and

.0134, the display will read .013. If the test
fails, refer to Section VIII Service.
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Section IV
Paragraph 4-13

4-13. INDUCTANCE ACCURACY TEST.

DESCRIPTION:

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

Note

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

10kHz).
SPECIFICATIONS:
INDUCTANCE ACCURACY SPECIFICATIONS
Range 120Hz| 1000uH |{10.00mH|100.0mH |1000mH |10.00H | 100.0H 1000H

1kHz| 100.0uH
10kHz| 10.00uH

1000¢H [10.00mH | 100.0mH
100.0uH |1000uH |10.00mH

1000mH | 10.00H | 100.0H
100.0mH | 1000mH | 10.00H

L Accuracy

*1

L%

(At 120Hz, 1kHz)| 0.3% +

2 counts ] 1% + 2 counts ]

(At 10kHz) | 0.3% +

2 countsjli% +2 ILS% +2 ]

[ 0.2% + 2 counts | (At 120Hz, 1kHz)
d [0.3% +2][ 0.2% + 2 counts (At 10kHz)
AUTO L Same as -ww Mode IL Sameas {0} Mode —l

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

DUT BOX

Figure 4-5 Inductance Accuracy Test Setup.
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EQUIPMENT:
DUTBox........cvven... HP 16361A/16362A
Test Leads............... HP P/N 16361-61605
Note
User built test fixture/leads or DUT box must
take residual impedance into consideration.
PROCEDURE:

1. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN termi-
nals and HP 16361A DUT Box (see Figure 4-5). When TEST SIGNAL frequency
is 10kHz, use HP 16362A in place of HP 16361A.

2. Set 4262A controls as follows:

DCBIAS. . ... ... . . i, OFF
FUNCTION. . ... ... i it i i L
LOSS. . e D
LCRRANGE ....................... AUTO
D/QRANGE. ....................... AUTO
TRIGGER. .... ... ... ... INT
3. Set HP 16361A/16362A LCR RANGE to 100mH.
4. Confirm that L accuracy is within the test limits shown in table below:
Note
Test limits below are given for 100mH in-
ductance measurement. If another inductance
value is measured, refer to SPECIFICATIONS
above.
TES;I(; §.IG CII\,I[{OCgéT TEST Limits L Readout
PRL Calibrated Value + 3 counts
120Hz
SER Calibrated Value * 4 counts
PRL Calibrated Value + 5 counts
1kHz
SER Calibrated Value + 4 counts
PRL Calibrated Value t 5 counts
10kHz
SER Calibrated Value * 4 counts

Note
Error caused by stability of standard component is not

taken into account for test limits in table above. If this
test fails, refer to Section VIII Service.
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B 14 INTERNAL DC BIAS SOURCE TEST.

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

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

© |

MJDDD 0ooao @@@?
L

e

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

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

2. Set 4262A controls as follows:

FUNCTION. . ... .. i C

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

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

Do not connect anything to UNKNOWN ter-
minals.

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

as follows:
SthShBSIﬁtfing Test Limits Voltmeter Readout
1.5V 1.425V thru 1.575V
2.2V 2.09 Vthru2.31 V
6 V 57 Vthru63d V
Note
Reading error caused by measurement error

of test equipment is not taken into account
for test limits in table above.

4. If tests fail, proceed to Troubleshooting in Section VIIL.
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4-15. OFFSET ADJUSTMENT TEST.

DESCRIPTION:

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

of test jig.
SPECIFICATIONS:
Offset Adjustment: C:up to 10pF
L:up to 1uH
EQUIPMENT:
DUTBox................. HP 16362A (19pF)
TestLeads. .............. HP P/N 16361-61605
T —
Q-
Figure 4-7. Offset Adjustment Test Setup.
PROCEDURE:
(1) C ZERO ADJ test.

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

2. Set 4262A controls as follows:

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

(Set to 10pF range)
DQRANGE ............ .. ... AUTO
TRIGGER.......... ... i, INT
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3. Rotate C ZERO ADJ control fully cw.

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

5. Disconnect shorting bars from 4262A UNKNOWN terminals and connect Test
Leads (HP P/N 16361-61605) between 4262A UNKNOWN terminals and 16362A
DUT Box as shown in Figure 4-7.

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

6.Set 16362A LCR RANGE to 19pF.

7. Note capacitance readout on 4262A LCR display.

8. Rotate C ZERO ADJ control fully ccw.

9. Verify that capacitance readout on 4262A LCR display reduces count more than
10.30 counts as compared to count obtained in step 7.

10. Remove Test Leads (or DUT) from UNKNOWN terminals.

(2) L ZERO ADJ test

11. Set 4262A FUNCTION to L.

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

13. Rotate L ZERO ADJ control fully cw.

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

15. Disconnect shorting bars from 4262A UNKNOWN terminals and connect Test
Leads (HP P/N 16361-61605) between 4262A UNKNOWN terminals and 16362A
DUT Box as shown in Figure 4-7. '

Note
If 16362A is not available, connect a 5.6uH
inductor (HP P/N 9100-1618) directly to
UNKNOWN terminals as a DUT {without
disconnecting shorting bars).

16. Set 16362A LCR RANGE to 10uH.

17. Note inductance readout on 4262A LCR display.

18. Rotate L ZERO ADJ control fully ccw.

19. Verify that inductance readout on 4262A LCR display reduces count more than
1.02 counts as compared to count obtained in step 17.
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4-16. COMPARATOR TEST (OPTION 004 ONLY).

DESCRIPTION:

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

16061A
l OUT BOX
:Q-
Figure 4-8. Comparator Test Setup.
EQUIPMENT:
DUTBox................ HP 16361A (100pF)
TestLeads............... HP P/N 16361-61605
PROCEDURE:
1. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN termi-
nals and 16361A DUT Box as shown in Figure 4-8. If DUT Box is not available,
attach 16061A Test Fixture to 4262A UNKNOWN terminals and use a 100pF

capacitor as a DUT.

2. Set 4262A controls as follows:

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

3. Set 16361A LCR RANGE to 100pF.

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

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

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

4

7. Adjust ZERO ADJ C control for a display reading of “949”’ (or less) counts.

4-22
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8. LOW lamp should be lit. Verify circuit configuration on COMPARATOR OUT-
PUT connector (J6) according to Figure 4-9.

9. Adjust ZERO ADJ C control cw for a display reading of “950” (up to “999”).
10. IN lamp should be lit. Verify relay contact and TTL output as in step 8.
11. ADJUST ZERO ADJ C control cw for a display reading of ““1000” or more.
12. HIGH lamp should be lit. Verify relay contact and TTL output as in step 8.
13. Set 16361A LCR RANGE to D = 1.8 and 4262A LCR RANGE manually to 1uF.
Note

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

_&:}_ C: 100nF (HP P/N 0160-4113)
R: 8870 (HP P/N 0698-4464)

R

14. Push D/Q RANGE AUTO button.
Note

k The 4262A D/Q RANGE is automatically set

; to an appropriate range and successively reset
’ to MANUAL.

15. Set appropriate numbers into D/Q LIMIT switches. Change the set numbers and
check comparison outputs with Figure 4-9.
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Figure 4-8
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45 - 44
OFF
ON
OFF

41 - 40
OFF
ON
OFF

20 - 44
OFF
OFF

ON

16 - 40
OFF
OFF
ON

TTL output pins

19- 44
ON
OFF
OFF
ON
OFF

15- 40
OFF

Short

43 - 42
Open
Open

39 -38
Open
Short
Open

18- 42
Open
Open
Short
14 - 38
Open
Open
Short

DATA OUTPUT (J6) comparator output data format.

Relay output pins

17-42
Short
Open
Open

13- 38
Short
Open
Open

Figure 4-9.

HIGH
LOW
HIGH
IN
LOW

Comparison

LCR
DQ
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i 4-17. HP-1B INTERFACE TEST (OPTION 101 ONLY).

i DESCRIPTION:

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

HP 98034A
HP 9825A

Sodod ot et wd b ed bl s b St e
s es T ed dedai D el it s

dddddddddd JdJdaa
Jddaddddaddde 3 daaga

—_/ Jdudddaddaladd S da g
[V Y NS JU P P Y Y | [ XS P P
" U J S | ddag

\hl_ﬁl_'ﬁ

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

f
b
&
B
I

EQUIPMENT:
Calculator ................. E HP 9825A
ROM. . ... i i HP 98210A,
98213A or 98214A
Interface Card withcable ................ HP 98034A
PROCEDURE:

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

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

3. Set 4262A rear panel ADDRESS switch to address number 17 in binary code (refer to
Paragraph 3-68).

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

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

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

Note
Connect appropriate sample(s) to 4262A

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

TEST PROGRAM 1

[PURPOSE]

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

[PROGRAMMING]
O: prt "MEASURED DATA 0) Commands calculator to print MEASURED
RECEIVED";spc 3 DATA RECEIVED and successively to space
1: dev "4262A",717 three lines. |
g relerp ?I 1) Defines 717 (= Interface Select Code 7, address |
:oclid " 17) as address code for 4262A in the program-
4: clr "4262A ming.
5: wrt "4262A" ,"H3T3";wait 1000
6: trg "4262A" 2) Sets REN (Remote Enable) line of the Bus line |
7: red "4262A",A,B to ““1”’. Enables remote control.
8: £1t 3 :
9: prt "LCR DATA=",A, 3) Sets IFC (Interface Clear) line of Bus line to
"DQ DATA=",B “1”. Sets interface select code 7 to its initial
10: spc 3 conditions.
}%2 6 g;’d 4) Sets 4262A to its initial conditions. (Device
Clear: ref to Para 3-72).
5) Addresses calculator to talk and 4262A to listen.
Program code string sets device: TEST SIGNAL
10kHz, and TRIGGER to HOLD/MANUAL
(ref to Para 3-69).
6) Triggers 4262A (ref to Para 3-73).
7) Addresses calculator to listen and 4262A to talk.
Takes incoming data and stores LCR measure-
ment data in register A and DQ data in register B
(ref to Para 3-67).
8) Designates printer print format and floating
decimal point (3 digits below decimal point).
9) Prints LCR and DQ data.

10) Commands printer to line space three vertical
lines to put entire recording into proper cutting
position.

[RESULTS]

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

Cal

culator prints measured LCR and DQ values.
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TEST PROGRAM 2
[PURPOSE]

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

[PROGRAMMING]

0: prt " MEASURED DATA RECEIVED ":;spc 3

1: rem 7

2: cli 7

3: clr 717

4: wrt 717,"H3P1T3";wait 1000

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

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

Z Eig g};;i'?ég.’. DI;E.'.;;.C.;'S 4) Addresses calculator to talk and device of ad-
ne=w C wp=n g e ree dress code 717 (4262A) to listen. Program code

9: £1t 3:prt "y g string sets device TEST SIGNAL to 10kHz,
. iP ' LOW LEVEL, and TRIGGER to HOLD/MAN-

10: fxd O;prt "S=",F,"F=",G UAL (ref to Table 3-60).

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

12: Spg 3 6) Designates format for data in program step 7.
13: en :

*15961 7) Addresses calculator to listen and 4262A to talk.

Takes incoming data A B C,D,Fand G in
binary code and translates them into decimal
code. Takes data E and H in free field format.
Stores data items in the registers specified in the
variable lists.

8-11) Prints data in fixed or floating decimal point
format. Data items are:

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

G: DQ Function, H: DQ Data.
Refer to Paragraph 3-67 and Table 3-60.

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

Calculator prints 4262A functional codes along with the measured LCR and DQ
4 data.
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4-28

TEST PROGRAM 3
[PURPOSE]
This test verifies that 4262A notifies system controller of the Request Status (RQS)

and that demands of the Service Request (SRQ) are processed according to pro- "
grammed service routing. '

[PROGRAMMING]

0: prt "MEASURED DATA RECEIVED -DATA READY RQS MODE";spc 3

1: oni 7,"SRQ"

2: rem 7 1) Designates label (SRQ) for service routing to be
3: ¢cli 7 performed when an interrupt is set by a device
4: clr 717 on select code 7 Bus Line.

5: wrt 717,"H3D1T3";wait 1000

6: trg 717

7: "LOOP":eir 7,128

8: if bit(0,B)=1;9to "READ"

9: gto "LOOpP"

10: "SRQ":rds(717)-B 5) Addresses calculator to talk and 4262A to listen.
1l: if bit(6,B)=1;jmp 2 Program code string set device: TEST SIGNAL
12: prt "OTHER DEVICE SRQ";spc 3 10kHz, Data Ready RQS Mode to ON (ref to
13: "IRET":eir 7,128 Para 3-70), and TRIGGER to HOLD/MANUAL.
14: iret

15: "READ":red 717,A,B
16: flt 3;prt "LCR DATA=",A,

"DO DATA=" B 7) Labels LOOP. Enables Service Request to be

17: spc 3 ! sent from device on select code 7 Bus Line.

:SP Checks status of SRQ line on the Bus Line.
18: end

*22913 8) If the last bit of Status Byte (corresponding to

Data Ready — ref to Para 3-70) is 1, goes to pro-
gram step 15 labeled READ.

Note

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

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

11) Verifies that SRQ YES/NO line of Status Byte is
actually 1 (ref to Para 3-70).
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13) Again enables acceptance of SRQ from device
because SRQ is disabled when Status Byte signal
transfer is completed (re to Para 3-70).

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

ST I T,

Serial Poll
tep 8 No | &

DATA READ
?

Step 10
*STB = Status Byte

YES

Stores *STB
in register B | |

Step 15
READ DATA

|

- Step 11

Checks SRQ Step 12

YES/NO line Print
of *STB

Setp 13
Interrupt Enable

Return
Step 14

Figure 4-11 SRQ Service Routing.

[RESULTS]

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

RUN button again to repeat checks. If calculator prints OTHER DEVICE SRQ,
interface is faulty.
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TEST PROGRAM 4
[PURPOSE]

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

[PROGRAMMING]

Annotation is omitted.

prt "EHTER RE#0TH PROGRA1 COBE ";spc 3
fmt 1,4£1.0

rem 7

cli 7

clr 717

ent "FUNCTION?(1,2,3)",A

ent "LOSS?(1,2)",B

ent "FREQULEICY?(1,2,3)",C
wet 717.1,"F",A,"L",B,"4",C,"T3";wait 1000
trg 717

red 717,0,E

11: £1t 3;port "LCR pATA=",D,"DO DATA=",E

12: spc 3

13: end
*31495

e oo

U gaUTs WO

CC as s o8 e e
e

[RESULT]

The 4262A REMOTE lamp lights. LISTEN and TALK lamps alternately light once.
Calculator prints LCR and DQ values. Confirms that 4262A functions were correctly
set (check the printed data).
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B 1£ST PROGRAM 5
' [PURPOSE]

3

This test verifies that 4262A self test function can be remotely controlled.
F (PrOGRAMMING]

: prt "REMOTE SELF TEST"; spc 3
:-oni 7,"SRQ"

rem 7

cli 7

: ¢clr 717

: wrt 717,%s1™

6: "LOOP":eir 7,128 5) Addresses calculator to talk and 4262A to listen.
C7: if bit(2,A)=l;dsp "pASSY SetsdevicetoSELFTESTmode.

8: if bit(3,a)=1;dsp “parL 1" 7,8,9, 10)

9 if bit(4,a)=1)den "
Lo AEbit(4,a)=1;dsp “FalL 2 Checks status of the third through sixth bit of

.lO: if b;].'t (.5'{,\) =lidsp "FaIL 3 Status Byte signal and displays its contents (ref
ill: gto "Loop to Para 3-70)

12: "SRQ":beep;rds(7l7)*A

13: if bit(6,a)=1;g9to "Ippp»

14: prt "OTHER pEVICE 12) Labels SRQ. Takes Status Byte responding to
SRQ";spc 3 serial poll of calculator and stores data in regis-

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

16: iret :

17: end

*14053

[RESULT)

WO
e e

w
o

¢

.

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

431
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TEST PROGRAM 6
[PURPOSE]

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

[PROGRAMMING]

0: prt "RECEIVING MEASURED DATA when using STRING-ADV. ROM" ; spc 3
l: dim AS$[25]

2: rem 7
3: cli 7 1) Establish dimension of 25 character memory
4: clr 717 capacity for using string variables.
5: wrt 717,"H3T3";wait 1000
6: trg 717
7: red 717,45
8: ort AS
9: spc 3
10: end 7) Takes incoming data (measured data) in charac-
*671 ter (ASCII) code.
8) Prints data in character code.
[RESULT]

The measured data and 4262A functional status code are printed in accord with the
format shown in Paragraph 3-67.
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L £ST PROGRAM 7
iPURPOSE]

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

f [PROGRAMMING] Annotation is omitted.
: ort "ENTER REMOTE PROGRAM CODE when using STRING~ADV ROM";spc 3
dim A$[20],8${25]

rem 7

cli 7

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

wet 717,A8 ;wait 1000

trg 717

red 717,8$

prt 8%

9: spc 3

10: end

*3337

[RESULTS)

-
.- .

DX DO Ly
. 49 o6 g0 o8

I AT ioli e
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TEST PROGRAM 8
[PURPOSE]

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

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

prt “REM ADDRESS TEST";spc 3

dsp “Set up 5W *ADDRESSABLE ";beep;stp
rem 7

cli 7;clr 7

dsp "Set up A5-A1=00000";beep;stp
700+A;g3sb "CHK"

dsp "Set up A5-A1=00001";beep;stp
701+A;gsb "CHK"

dsp "Set up A5-Al=00010";heep;stp
: 702+7;gsb "“CiHK"

: dsp “Set un A5-A1=00100"; beep;stp

LAONAUTS W C
s es se s ue as

=
o

: 704+4;9sb "CHK"

12: dse "Set up A5-A1=01000";beev;stp
13: 708-+A;gsb "CHK"

14: dsp "Set up A5-A1=10000";beep;stp
15: 716+A;gsb "CHK"

16: dsp "Set up A5-A1=10001";been;stp
17: 717+A;9sb "CHK"

18: prt "TEST END";spoc 3

19: end

20: "CHK":dsp "Check *LISTEN=1 *REMOTE=1";beep;wrt A;wait 2000
21: dsp "Check *TALK=1 *REMUTE=1";beep;red A;wait 2000
22: cli 7 ;
23: ret |
*11353 ]

[RESULT]

Both 4262A LISTEN and REMOTE lamps illuminate for two seconds. Successively,
both TALK and REMOTE lamps light for two seconds. Calculator prints TEST END.,




10:

: beep;lcl 717;wait 1000
: beep;wrt 717, "F2C2H2L212";

Section IV
Test Programs 9 and 10

PERFORMANCE TESTS

sT PROGRAM 9

Checks that 4262A functions change at intervals of 1 second as follows:

. prt "REMOTE/LOCAL TEST":spc 3
: cli 7
: rem 7

: 110 7
. beep;clr 717;wrt 717,"FlHl"; 1)FUNCTION: L, TEST SIGNAL: 120Hz.

wait 1000
2) FUNCTION: C, CIRCUIT MODE: PRL, TEST

SIGNAL: 1kHz, LOSS: Q, TRIGGER: EXT.
wait 1000 3) FUNCTION: R/ESR, CIRCUIT MODE: SER,

: beep;lcl 7;wait 1000 TEST SIGNAL: 10kHz, TRIGGER: HOLD/

rem 7 MANUAL.

: beep;wrt 717,"F3C3H3T3";

wait 1000 Calculator prints TEST END.
clr 717

11: cli 7 Note
12: 1cl 7 .
W cep gyt llo in step 3: Local Lockout; causes 4262A
ii z:';g LEST Eud";spc 3 LOCAL function to be invalid.
*15032

TEST PROGRAM 10

YY)

eo se oe

CRXJOON B WN =
. -

10:
11:
*63

Checks that 4262A range indicator lamps light (in turn) each for 1 second.

prt "REMOTE RANGING TEST";spc 3
fmt 1,£1.0

rem 7

cli 7

clr 717

1-A

"LOOP" swrt 717.1,"R",A
beep;wait 1000

if (A+1+A)#9;g9to "LOOP"

clr 717

prt "TEST BEibD";spc 3
end

23
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Test

Minimum

Actual

Maximum

MEASUREMENT FREQUENCY
TEST
120Hz 116.4 _— 123.6
1kHz 970 - 1030
10kHz 9700 10300
CAPACITANCE ACCURACY TEST
3 120Hz PRL LOW LEVEL
100pF |C. V. * . 4 counts C. V. + 4 counts
1G0OpF (C.V. -8counts| _ C. V. + 8 counts
‘l 10nF |C.V. -Becounts| | c.v.+ 5 counts
' 100nF [C.V. -5counts| | C.V.+5 counts
‘_ ':' 1000nF |C.V. -5 counts _ | C.V.+5c¢ounts
10uF |C. V. -5counts —_— | C. V. +5counts
120Hz PRL 1V 100pF |C.V. -2counts{ C. V. + 2 counts
1000pF |C.V. -3counts — | C.V.+3counts
., i 10nF |IC.V. -3counts| ____ | C.V.+3 counts
lé: 1000F |C.V. -3counts| — | C.V.+3counts
e 1000nF [C.V. -3 counts — | C. V. + 3 counts
' 10uF |C.V. -3 counts —_ | C.V.+3counts
120Hz SER 1V 100nF [C.V. -3counts| __ C. V. + 3 counts
1000nF (C.V. -5 counts —_— ] C. V. +5counts
1F |C.V. -5counts — | C.V.+5counts
100uF |C.V. -7counts — | C.V.+7counts
10mF [C. V.- 12 counts C. V. +12 counts
1kHz PRL LOW LEVEL
100pF | C. V. -8 counts C. V. + 8 counts
1000pF | C. V. -5 counts C. V. + 5 counts
10nF | C. V. -5 counts C. V. + 5 counts
100nF | C. V. -5 counts C. V. + 5 counts
1000nF | C.V. -5 counts C. V. +5 counts
—_—

*C. V. = Calibrated Value.

(Sheet 1 of 3)
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Paragraph- Test Results
Number Minimum Actual Maximuyp,’
4-10 CAPACITANCE ACCURACY TEST
(Continued)
1kHz PRL 1V 100pF C. V. - 3 counts C.V.
1000pF C. V. - 3 counts C.V.
10nF C. V. - 3 counts C. V.
100nF C. V. - 3 counts C.V.
1000nF C. V.- 3counts C.V.
1kHz SER 1V 10nF C. V. - 3 counts C. V.
100nF C. V.- 5 counts C.V.
1000nF C. V. -5 counts C. V.
10uF C. V. -5 counts C.V.
1000uF C. V. - 52 counts C.V.
10kHz PRL LOW LEVEL
10pF C. V.- 8 counts C. V.
100pF C. V. -5 counts C. V.
1000pF C. V.- 5 counts C. V.
10nF C. V. -5 counts C. V.
100nF C. V.- 5 counts C.V.
10kHz PRL 1V 10pF C. V.- 3 counts C.V.
100pF C. V.- 3 counts C.V.
1000pF C. V.- 3 counts C.V.
10nF C. V. - 3 counts C.V.
100nF C. V.- 3 counts C.V.
10kHz SER 1V 1000pF C. V. - 3 counts C.V.
10nF C. V. - 5 counts C.V.
100nF C. V. -5 counts C. V.
1000nF C. V. - b counts C.V.
10uF C. V. -12 counts C.V.
*C. V. = Calibrated Value.
(Sheet 2 of 3)
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g Test
Tmber
i1 RESISTANCE ACCURACY TEST
1kQ | C.V.X5counts C. V. + 5 counts
10k | C. V.- 5 counts C. V. + 5 counts
y 100k | C. V.- 5 counts C. V. + 5 counts
10M&Q | C. V.- 5counts C. V. + 5 counts
) DISSIPATION FACTOR
ACCURACY TEST (Procedure A),
D=1.8
120Hz PRL LOW LEVEL C. V.- 8 counts C. V. + 8 counts
v C: V. - 6 counts C. V. + 6 counts
SER 1v C. V.- 8 counts C. V. + 8 counts
' 1kHz PRL LOW LEVEL C. V.- 8 counts C. V. + 8 counts
1V C. V. - 6 counts C. V. + 6 counts
;. SER v C. V.- 9counts C. V. + 9 counts
10kHz PRL LOW LEVEL C. V. - 21 counts C. V. +21 countq
1v C. V. -11 counts C. V. +11counts
SER 1V C. V. -13 counts C. V. #13 counts
INDUCTANCE ACCURACY TEST
(100mH)
120Hz PRL C. V. - 3 counts C. V. + 3 counts
SER C. V. -4 counts C. V. + 4 counts
1kHz PRL C. V. -5 counts C. V. + 5 counts
SER C. V. -4 counts C. V. + 4 counts
10kHz PRL C. V. -5 counts C. V. +5 counts
SER C. V. - 4 counts C. V. + 4 counts
414 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.

(Sheet 3 of 3)




Section V
Paragraphs 5-1 to 5-15

SECTION v
ADJUSTMENT
iy
¥ 5.1. INTRODUCTION. WARNING
& 5-2. This section provides the information needed ADJUSTMENTS DESCRIBED

I to adjust the 4262A to its specifications (listged in

3

§
22
®
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o+
3
&
7
%]
=3
)
<t
2
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f'bi]ities after repairs have been made. The instru-
| ment should be tested and adjusted when a part or
| component has been replaced. Adjustments some-
! times restore an instrument to its normal operating
. conditions without the necessity of repairs. Adjust-
'ment procedures can also be performed periodical-

5-1 and adjustments locations are identified pic-
torially on the foldout sheets in Section VIII If
proper performance cannot be achieyved after ad-
Justment procedures have been performed, refer to
troubleshooting procedures beginning with para-
graph 8-42.

Note

Before performing any adjustments,
warm up instrument for more than
60 minutes to stabilize operating
conditions.

-3. SAFETY REQUIREMENTS.

4. Although the instrument has been designed in
:cordance with intemational safety standards, this

WARNING

ANY INTERRUPTION OF THE
PROTECTIVE (GROUNDED)
CONDUCTOR (INSIDE OR OUT-

LIKELY TO MAKE THE INSTRU-
MENT DANGEROUS. INTEN-
TIONAL INTERRUPTION |S
PROHIBITED.

The opening of covers for removal of parts,

pt those to which access can be gained by
1, is likely to expose live parts. Accessible
tinals may also be live.

Capacitors inside instrument may still be
ged even if instrument has been disconnected
1 its source of supply.

. instrument (re_placement of a

HEREIN ARE PERFORMED WITH
POWER SUPPLIED To THE IN-
STRUMENT AFTER PROTEC-
TIVE COVERS HAVE BEEN RE-
MOVED. ENERGY EXISTING AT
MANY POINTS MAY, IF CON-
TACTED, RESULT 'IN PER-
SONAL INJURY.

5-7. EQUIPMENT REQUIRED.

5-8. The equipment needed to adjust the Model
4262A is listed in Table 1-4 (Page 1-6). This

5-9. FACTORY SELECTED COMPONENTS.

5-10. Factory selected components can be
recognized by an asterisk near the reference
designator on the schematic diagrams in Section
VIIT (a nominal value is shown). Section Vi,
Replaceable Parts, lists the part number of the
nominal value component. If the nominal value of
the selected component is changed, the Manual
Changes supplement, supplied with this manual,
will list the change to update the manual. Table
5-2 lists all factory selected components with their
nominal value ranges and their influence on instry-
ment performance.

the. name of the control to be adjusted and the
purpose of its adjustmen t.

5-12. ADJUSTMENT RE LATIONSHIPS.,

5-13. The adjustment procedures, beginning with
baragraph 5-20, should be performed in step
are interactive, Neglecting or
changing procedures may make it impossible to
i performance. Table 5-4 shows
alignment procedures required when repairing the

illu_strz_ltlons are given in Figure 8-22. The locations

AR,




Section V Model 48
Table 5-1 i
Table 5-1. Adjustable Components.
Reference
Designator Name of Control Purpose
A9R6
(Para. 5-20) +12V To set output of +12V dc power supply.
A12R1 To eliminate any dc offset voltage in A12 Range Resistor
Amplifier in order to maximize measurement accuracy on
(Para. 5-22)
each range.
A12C3 To eliminate measurement error due to stray capacitances on
P 5.95 A12 board assembly. Maximizes measurement accuracies of
(Para. 5-25) 10kHz measurement.
Al2C11 To properly set C ZERO ADJ control range.
(Para. 5-26)
A13C1 To eliminate measurement error due to phase error in A12
(P 5-25) Range Resistor Amplifier output. Maximizes measurement
ara. accuracies of 10kHz measurement.
Al13R1
(Para 5-23) OFS-1
A13R2 OFS-2 To eliminate any dc offset voltage in A13 Process Amplifier
(Para. 5-23) in order to maximize measurement accuracies on each range.
Al13R66
(Para. 5-23) OFS-3
A13R67 OFS-4 To adjust reference phase of phase detector to minimize
(Para. 5-24) measurement errors.
A14R1 ZOF To adjust timing of integrator output zero detection in order
(Para. 5-24) to accurately set full scale display count.
Al4R15 APAO To adjust auto phase adjustment circuit output level. Minimizes
(Para. 5-24) measurement errors due to phase detector error.
A23R12 VR1 To properly set operating power voltage to nanoprocessor
(Para 5-21) integrated circuit.
5-2




Section V

Table 5-2
Table 5-2. Factory Selected Components.
Nominal Value Range Effect on Performance
HP P/N: 0757-0440, R:FXD 7.5k . Changes test signal level. If signal level
» HP P/N: 0698-3259, R:FXD 7.87k is too high, use less resistance; if too
HP P/N: 0757-0441, R:FXD 8.25kQ low, use more resistance.
Minimizes dissipation measurement
HP P/NZ 0160-0159, C:FXD 68OODF error on *100nF (IOOIJF) and *].OIJH
» HP P/N 0160-0160, Cg))éD 8200pF - (10mH) ranges at 10kHz measurement.
HP P/N. 0160-0161, C: D IOOOODF . Refer to Paragraph 5-23 (2)
Minimizes dissipation measurement
» HP P/N: 0140-0190, C:FXD 39pF error on 100pF (100nF) and *10mH
HP P/N: 0160-2201, C:FXD 51pF (10H) ranges at 10kHz measurement.

Refer to Paragraph 5-23 (4).

Changes adjustment range for dissi-

. . pation measurement error on *10pF
b HP P/N: 0121-0059, C:VAR 2 - 8pF (10nF) and 100mH ranges at 10kHz

HP P/N: 0121-0036, C:VAR 5.5 - 18pF measurement. Refer to Paragraph 5-23

(3).
Changes adjustment range for dissi-
» HP P/N: 0121-0059, C:VAR 2 - 8pF pation measurement error on all ranges
HP P/N: 0121-0036, C:VAR 5.5 - 18pF at 10kHz measurement. Refer to para-

graph 5-23 (1).

» HP P/N: 0160-2307, C:FXD 47pF

Eliminates switching transient noise

HP P/N: 0140-0205, C:FXD 62pF

A14C5 HP P/N: 0160-2202, C:FXD 75pF If\§°m.Aa114 ;’lhas? detecl‘]m °“;P“t-
HP P/N: 0160-2203, C:FXD 91pF ominal value is usually used.

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

* Ranges in PRL mode for capacitance and in SER mode for inductance.
Values in () are ranges in SER mode for capacitance and in PRL mode
for inductance.

5-3




Section V
Paragraphs 5-16 and 5-17

5-16. DUT ADJUSTMENT
RECOMMENDATIONS.

5-17. If HP 16361A/16362A DUT Boxes or sub-
stitute devices are not available, user built DUT’s
with required characteristics may be used to adjust
or to calibrate the 4262A. When it is desired to
adjust the 4262A to perform to its specifications,
the recommended DUT may be selected from
Table 5-3. To establish accuracies appropriate for
comparing the 4262A performance to its specifi-
cations, calibrate the DUT’s to the accuracies given
in the table. Refer to “CALIBRATION OF DUT’s”
(Page 4-4) for proper DUT calibration methods.

Table 5-3. DUT’s Recommended for making Adjustments.

Model 42,

Calibrati Requi
Paragraph DUT Component HP Part Number A clcﬁacc;? Chari(ér;rr?s%ic
524 —— C: 10nt 0160-0408 0.1% I;fl?{‘g‘zn ]
—}— C: 1000pF 0160-3766 0.1% 2;&;}21

< C: 10nF 0160-0408 *D:0.1%

) R: 10kQ 0698-6360 (at 1kHz)

5-25 C: 100pF 0160-0336 *D: 0.1%

R: 100k 0698-4158 (at 10kHz)

_D:} C: 1000pF 0160-3766 *D: 0.1%

R: 10kQ 0698-6360 (at 10kHz)

C: 10nF 0160-0408 *D: 0.1%

—HW— R: 3kQ 0698-6348 (at 10kHz)

C: 100nF 0160-4113 *D: 0.1%

R: 100Q 0698-6323 (at 10kHz)

C: 100nF 0160-4113 *D: 0.1%

—HW— R: 3000 0698-6346 (at 10kHz)

5-26 C: 18pF 0160-2263 *D: 0.1%

—Hw R: 8.66kQ 0698-3498 (at 10kHz)

* For easier calibration of dissipation to the required accuracy, use accurately

calibrated resistors rather than capacitors (use a high accuracy DMM to
measure resistors).




PRI TIAL OPERATING PROCEDURE.

. Pparatory to adjusting the 4262A, do
pwing to locate and to gain access to the

ment controls. This procedure facilitates a

rehensive adjustment of instrument,

Ff’- DAMENTAL OPERATING CHECKS]

@onfirm that instrument power line module js
Eet for local power line voltage. Check front
pahel displays using “PRELIMINARY OPER-
JATIONS’ on Page 4-2. Offset control should
be individually set for ““zero’’ display for DUT
Boxes or Test Fixtures as they are connected
o 4262A UNKNOWN terminals. After
attaching or interchanging test equipment, ad-
just front panel ZERO ADJ controls in accord
with the procedure in “PRELIMINARY

GPERATIONS”.
0P COVER REMOVAL]
; WARNING

WHEN TOP COVER IS REMOVED
. LIVE PARTS ARE EXPOSED.

fRemove top cover as follows:

a. Loosen the retaining screw at rear of top
cover until screw is free,

b. Pull top cover towards the rear and lift
off.

WARNING

TO INSURE PERSONAL SAFETY
FROM POSSIBLE ELECTRICAL
SHOCK HAZARDS AND RE-
SULTANT INJURY, USE INSU-
LATED ADJUSTMENT TOOL.

Section V
Paragraphs 5-18 and 5-19

Table 5-4. Adjustment Requirements.

Assembly Repaired
or Replaced

Required Adjustments

Al (04262-66501)
A2 (04262-66502)
A3 (04262-66503)
A4 (04262-66504)
A5 (04262-66505)

None

A9 (04261-77009)

Para. 5-18

Al11(04262-66511)

None

Para. 5-20 and 5-22

A12(04262-66512) thru 5.24
A13(04262-66513) | Para. 5-21 thru 5-23
A14(04262-66514) | Para. 5-22 and 5-23

A21(04262-66521)
A22(04262-66522)

None

A23(04262-66623)

Para. 5-19 (only if
A23U1 is replaced)

A24(04262-66524)
A25(04262-66525)
A35(04262-66535)

None

5-5
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Section V
Paragraph 5-20
ADJUSTMENT

5-20. DC POWER SUPPLY ADJUSTMENT.
PURPOSE:
To adjust regulated +12V DC Supply (A9).
Note

Only +12V DC supply can be adjusted.

To A9 TP4

To_Chassis

\DDDD 0000 f)@é}

Figure 5-1. Power Supply Voltage Adjustment.
EQUIPMENT:
DC Voltmeter ................. HP5300A/w5306A
PROCEDURE:

a. Connect DC voltmeter plus input to test point A9TP4 (+12V ) and minus input
to 4262A chassis with dual banana plug to alligator clip cable. See Figure 5-1.

b. Set DC Voltmeter range as appropriate for measuring +12 volts.

c. Adjust “+12V” potentiometer A9R6 for +12 volts+0.05 volts (see Figure 8-22 for
location).

d. After adjustment of +12V, check dc voltages at test points listed below:

Test Point Voltage Limits
A9TP5 -12V £0.15V
A9TP6 +5V £0.15V

e. Remove cables and DC voltmeter from 4262A.
Notes

1. DC supply voltage ripple should be equal to
or less than the allowable limits given

below. .

DC supply voltage Ripple voltage
+12V at A9TP4 < 30mVp-p
12V at A9TP5 < 30mVp-p :
+5V at A9TP6 < 50mVp-p g

5-6 |




Section V
Paragraph 5-21

ADJUSTMENT

2. This adjustment is not affected by any
other adjustment. If this adjustment fails to
bring any of the output voltages to their
specified values, refer to Section VIII
Service Sheet No. 9 for troubleshooting.

5-21. NANOPROCESSOR OPERATING POWER VOLTAGE ADJUSTMENT.

PURPOSE:
This adjustment adjusts the operating power voltage to the nanoprocessor integrated
circuit on A23 Nanoprocessor and ROM Assembly to its prescribed value.

To 423 TPS

To Chassle

:_l._ﬁ

DC_VOLTMETER

1©
00060 Y 680 968 EDUDDDUD‘@?@/
—

Figure 5-2. Nanoprocessor Operating Power Voltage Adjustment Location.
EQUIPMENT:
DC Voltmeter................... HP 5300A/w5306A
PROCEDURE:

a. Connect DC voltmeter plus input to test point A23TP5 and minus input to
4262A chassis with dual banana plug to alligator clip cable. See Figure 5-2.

Note

The prescribed operating power voltage to the
nanoprocessor IC (A23U1) is stamped on the
IC ceramic case as shown in illustration at left.

Operating Voltage

b. Set DC Voltmeter range as appropriate for measuring the prescribed operating
voltage of A23U1 nanoprocessor.

c. Adjust VR1 potentiometer A23R14 for the prescribed voltage to within
+0.1Vdc.

d. Remove cables and DC voltmeter from 4262A.

5-7
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Section V
Paragraph 5-22

ADJUSTMENT

5-22. A12 BOARD OFFSET ADJUSTMENT.
PURPOSE:

This adjustment eliminates any residual dc offset voltage from range resistor amplj-
fier to maximize accuracy of measurement,

To ai2 T s __ _BNC To ALLIGATOR CUP CABLE
Q1! Source — 1

0SCILLOSCOPE

/

— ——
e e em

|

I e oo
CTo o
VL0 O

066D 205P "
cm 2 o=
— —P-1858oo o_}
Figure 5-3. A12 Board Offset Adjustment.
EQUIPMENT:
Oscilloscope ....... . .. . HP 1800/w1801A/W1821A
(Use 10:1 probe)
PROCEDURE:

*(Junction of A12R36 and R41)
b. Set 4262A controls as follows:

DC BIAS. . .

.......................... OFF

SELFTEST. ... . 00 /[l ;i OFF
FUNCTION. ... 0000 7 7iiweeee9 C
CIRCUITMODE. . ... .. 111 i PRL
088, D
TESTSIGNAL ... .. [ 1/ e 1kHz
LCRRANGE ... .. [ 77 0 MANUAL
(Set to 100pF range)

DQRANGE ... .. 777 7P AUTO
TRIGGER.... . .. /""" e, INT

c¢. Connect nothing (open, co 2) to UNKNOWN terminals.
Note
High terminals (Hpor and Hcur) and Low
terminals (L cur and Lpor), respectively, must
be connected together.

d. Set oscilloscope control as follows:

VOLTS/DIV..... ... ... ... .. 0.01v
TIME/DLV. ... . [l e 0.5msec
TRIGGER . ... [0 /7777w o INT
SWEEPMODE ... . [ [/ 7'7es AUTO
Iput.......o It GND




. :- A Section V
2l 262 Paragraph 5-23

ADJUSTMENT

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

f. Set oscilloscope input mode to de.

g. Adjust potentiometer A12R1 until dc level of displayed waveform is OmV
£10mV. Refer to Figure 5-4 which shows well-adjusted waveform.

vy

Figure 5-4. Waveform at A12Q11 Source.
Note

If adjustment is not successful, see Section
VIII service sheet for troubleshooting.

5-23. A13 BOARD OFFSET ADJUSTMENT.

PURPOSE:
This adjustment eliminates any residual dc offset voltage from the A13 Process
Amplifier Board Assembly.
(1}ToA13 TP
(2)To A13 TP2
(3170 AI13 TPSH_____ S ___gr!_C_Tg_AL_LLGATP&gilP CABLE

OSCILLOSCOPE

O
[}

o320 o0
Vo0 C U

o @ o
@) B |oi

nO
o2
e)

|
1
i
1
[
i
|
|
1
|
{
!
1

[om == ]

)

o~
0 -
o

Figure 5-5. A13 Board Offset Adjustment.
EQUIPMENT:

Oscilloscope . ............... HP 180C/w1801A/w1821A

5-9




Section V Model 43¢ 0
Figure 5-6
ADJUSTMENT

PROCEDURE:
Note

The A12 board offset adjustment (paragraph
5-22) must precede these adjustments. The
adjustments in these steps can be performed
separately, but steps (1) and (2) must be per-
formed prior to step (3).

(1) OFS -1 ADJUSTMENT.

a. Connect BNC to dual alligator clip cable between oscilloscope and 4262A test point
A13TP1 and 4262A chassis (see Figure 5-5).

b. Set 4262A controls as follows:

DCBIAS. . ... it ie i OFF
SELFTEST. .. ... iiieiiiniennennnnn OFF
FUNCTION. . ...t ittt i it iianans L
CIRCUITMODE. . .. .......iiriiinennnn SER
LOSS. .ot e e e D
TESTSIGNAL . ...... ... .. ..., 1kHz
LCRRANGE ..................... MANUAL

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

c. Short-circuit the four UNKNOWN terminals together.

d. Set oscilloscope controls as follows:

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

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

f. Set oscilloscope INPUT to DC.

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

Figure 5-6. Waveform at A13TP1.

5-10
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ADJUSTMENT

(2) OFS - 2 ADJUSTMENT.

a. Connect BNC to dual alligator clip cable (or 1:1 oscilloscope probe) between oscillo-
scope and 4262A test point A13TP2 and 4262A chassis (see Figure 5-5).

b. Change 4262A controls as follows:

FUNCTION............................. C
CIRCUITMODE....................... PRL
LCRRANGE ..................... MANUAL

(Set to 100pF range)
c. Connect nothing (open, oo Q) to UNKNOWN terminals.
Note
High terminals (Heor and Hcur) and Low
terminals (Lcur and Lpor), respectively, must

be connected together.

d. Adjust “OFS-2” potentiometer A13R2 until dc level of displayed waveform is within
OmV +1mV. Refer to Figure 5-7 which shows well adjusted waveform.

§
r
b
.

Figure 5-7. Waveform at A13TP2.
(3) OFS -3 ADJUSTMENT.

a. Use 10:1 oscilloscope probe for this adjustment. Connect oscilloscope probe to 4262A
test point A13TP3 and ground clip lead of probe to 4262A chassis.

b. Change 4262A controls as follows:
TEST SIGNAL ............ 1kHz, LOW LEVEL

LCR RANGE
(set to 1000pF range)

5-11




ADJUSTMENT

Adjust “OFS-3” potentiometer A13R66 until dc level of displayed waveform is OmV

4£10mV. Refer to Figure 5-8 which shows well adjusted waveform.

C.

Note

Adjust offset control so that signal is equally

Signal observed may be somewhat noisy.
balanced around 0 volts dc.

Figure 5-8. Waveform at A13TP3.

5-12
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odel 4262A Section V

Paragraph 5-24
ADJUSTMENT

5-24. A14 PHASE DETECTOR & INTEGRATOR ADJUSTMENT.

PURPOSE:

These adjustments eliminate phase error in the phase detector and properly set
timing of zero detector to minimize measurement error.

To_ Chassls
Yo Ai4 TP3

DC VOLTMETER

‘ ° l

\DDDD ncoo 6@@}

000D ‘o &k
Cr===2ay)
7 7

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

EQUIPMENT:

DCVoltmeter ................... HP 5300A/w 5306A
DUTBoX......ccivi ... HP 16361A
TestLeads..................... HP P/N 16361-61605

Note

If DUT box is not available, it is recommend-
ed that the following DUT’s be used as
standards:

Required
DUT Values of components Calz:r&t;;i D Calilc)lration

Accuracy

—1 —|C: 10nF (HP P/N: 0160-0408) D < 0.001 0.1%

—1 — [C: 1000pF (HP P/N: 0160-3766) D < 0.001 0.1%

C
C: 10nF  (HP P/N: 0160-0408)
'D;I' R:10kQ (HP P/N: 0698-6360)  1-592 D: 0.1%

The components listed above should be calibrated before use. Refer to
“Calibration of DUT's” on page 4-4 for proper DUT calibration method.

5-13




Section V
Figure 5-10
ADJUSTMENT

PROCEDURE:

(1) OFS - 4 ADJUSTMENT,

a. Connect DC voltmeter minus input to test point A14TP3 and plus input to 42624
chassis with dual banana plug to alligator clip cable. See Figure 5-9.

b. Set DC voltmeter range as appropriate for measuring +3 volts.
c. Set integrator test switch A22S1 (located at upper right on A22 Display Control and

RAM Board Assembly) to TEST 1 position. See Figure 5-10 which shows location of
switch S1.

A22 Board Assembly

4]
o
&
g
Lz
L
R

BTG N

DCBIAS........ ... i, OFF
SELFTEST........................... OFF
FUNCTION........ ... ..ot C
CIRCUITMODE....................... PRL
LOSS. ... .. .. D
TESTSIGNAL . ...................... 1kHz
LCRRANGE ....................... AUTO
DQRANGE ................... e AUTO
TRIGGER........... L INT

e. Connect nothing (open, o0 ) to UNKNOWN terminals.
Note
High terminals (Hpor and Hcur) and Low

terminals (Lcur and Leor), respectively, must
be connected together.

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

SRR




Section V
Figure 5-11

ADJUSTMENT

ouT BoOX (a (b)

Figure 5-11. Zero Detector & APAO Adjustments.
Note

If DUT Box is available, use procedure A. If ¢
not, use procedure B.

PROCEDURE A.

a. Adjust “ZOF” potentiometer A14R1 for 1000 counts £1 count on 4262A LCR
display.

b. Adjust “APAO” potentiometer A14R15 for .000 to .001 count on 4262A DQ
display.

c. Set 4262A TEST SIGNAL control successively to each test frequency and test signal
level shown in Table 5-5 and confirm that DC voltmeter readings are within 0 to
+4 volts at each control setting. Also confirm that 4262A LCR display and DQ
display are within the tolerances described in steps a and b.

Table 5-5. TEST SIGNAL Settings.

Frequency Low Level
120Hz off
1kHz off
10kHz off
120Hz on
1kHz on
10kHz on

Note

If result of confirmation check is not satis-
factory, readjust "OFS-4" potentiometer
Al13R67 for any voltage between +1 volt and
+3 volts to satisfy the requirements of step
c. If this adjustment fails to bring the volt-
age at A14TP3 to within its tolerance orto
satisfy the confirmation check, refer to Sec-
tion VIII for troubleshooting.
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Section V
ADJUSTMENT

d. Reset integrator test switch A22S1 to off.

e. Connect Test Leads (HP P/N: 1636161605) between 4262A UNKNOWN terminals
and 16361A DUT Box as shown in Figure 5-11 (a).

f. Set 16361A LCR RANGE to 1000pF.
g. Note dissipation factor readout on DQ display.
h. Manually change 4262A LCR RANGE to 10nF.

i. The change in dissipation factor readout between that obtained in step g and that in
step h should be less than 1 count. If not satisfactory, readjust ‘“ZOF”’ potentio-
meter A14R1 (step a).

j. Set 4262A LCR RANGE to AUTO.
k. Set 16361A LCR RANGE to D =1.8.

1. Verify that DQ display count is the calibrated value of 16361A within 3 counts.
If this test fails, readjust “APAO” potentiometer A14R15 (step b).

PROCEDURE B.
a. Set integrator test switch A22S1 to off.

b. Attach HP 16061A Test Fixture to 4262A UNKNOWN terminals as shown in Figure
5-11 (b).

c. Connect 10nF capacitor to the 16061A as DUT.

d. Manually set 4262A LCR RANGE to 10nF.

e. Adjust “ZOF” potentiometer A14R1 for the calibrated value of DUT %1 count on
4262A LCR display.

f. Adjust “APAO” potentiometer A14R15 for .000 count on 4262A DQ display.
g. Connect a 1000pF capacitor in place of the 10nF capacitor as DUT.
h. Adjust “ZOF” potentiometer A14R1 fof.OOO count on 4262A DQ display.

i. Connect a 10nF capacitor with 10k parallel resistance (D 221.59) in place of the
1000pF capacitor.

j. Adjust “APAO” potentiometer A14R15 for the calibrated D value of DUT %2
counts on 4262A DQ display.
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Paragraph 5-25

ADJUSTMENT

' 5-25. 10kHz MEASUREMENT ACCURACY ADJUSTMENT.
¥ PURPOSE:
: This adjustment eliminates measurement error due to stray capacitances on A12 and
Al13 board assemblies and maximizes measurement accuracies at 10kHz measure-
ment.

Note
Each of the following adjustments are inter-

related. To achieve correct adjustments, do
not change adjustment procedure or sequence.

snowe e [22T3)

[-S=TT ]

-Ex 41 b

I DUT BOX (a) (b)

Figure 5-12. 10kHz Measurement Accuracy Adjustment.

DUT BOX. o it ittt et i te et itenennennn HP 16362A

Testleads.................... HP P/N: 16361-61605

DUTS .o i it iiieinnn e See Note below.
Note

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

ed in the 16362A DUT Box.
Required
DUT Values of components (i:ltc‘lu(?k?{dz)n Calibration
Accuracy
Cl
_[ll:}_ *C1::100pF (HP P/N: 0160-0336)| | co.
" | R1: 100k (HP P/N: 0698-4158) .
Cc2
- *C2: 1000pF (HP P/N: 0160-3766)| | .o
™1 R2: 10k (HP P/N: 0698-6360) -
3 83 | (C3: 10nF  (HPP/N: 0160-0408) D...01%
—FW— | g3. 30 (HP P/N- 0698-6348)] 1885 [ﬁ bod;;*
C4
“C4: 100nF (HPP/N:0160-4113) | o
4~ | R4: 1000 (HP P/N: 0698-6323) .
Cs B | C5: 100nF (HP P/N: 0160-4113)
—FW—| 5. 3000 (HP P/N: 0698-6346) 1 58%

*After calibrating capacitances to within 0.1% and
resistances to within 0.02%, the dissipation factor
tolerance is £0.002 for each DUT.

Refer to “Calibration of DUT’s” on page 4-2 for
the proper DUT calibration method.
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ADJUSTMENT

PROCEDURE:
(1) A13C1 Adjustment.

a. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN terminals and
16362A DUT Box as shown in Figure 5-12 (a). If DUT Box is not available, attach
16061A Test Fixture to 4262A UNKNOWN terminals [see Figure 5-12 (b)].

b. Set 4262A controls as follows:

DCBIAS. ...ttt OFF
SELFTEST. .....coiiiiiiiiiii e OFF
FUNCTION. . ...ttt ittt ieaean oo C
CIRCUITMODE. .......... ... oo PRL
LOSS. .ot D
TESTSIGNAL . ......... ... et 10kHz
LCRRANGE ........ ... ..ot AUTO
DQRANGE .......... ..o AUTO
TRIGGER. ... .. ... ..o, INT

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

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

DUT Values of components

—D‘f:l— C: 1000pF (HP P/N: 0160-3766)
R

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

e. Adjust capacitor A13C1 for the calibrated value of the 16362A (or DUT) +3 counts on
4262A DQ display.

Note
If this adjustment fails to bring dissipation
factor readout to within the tolerance, change

A13C1 to 5.5/18pF capacitor (HP P/N: 0121-
0036) and try adjustment again.

(Confirmation Check)
Note
If 16362A is available, perform the following

check. If not, proceed to A12C1 adjustment
which follows.
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ADJUSTMENT

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

16362A C?I%?J%J?T Capacitance Dissipation Factor
LCR RANGE MODE Readout Readout

PRL
1000pF D=0.01 {1':_]— *C. V. + 2 counts | *C. V. £ 2 counts

PRL
1000pF D=1.8 -u:l- Approx. 1100 counts | *C. V. + 3 counts

SER
100nF D=1.8 | 4HW— | Approx. 900 counts | *C. V. + 5 counts

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

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

(2) A12C1 Adjustment.

Note

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

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

C

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

R R: 100Q (HP P/N: 0698-6323)

b. Verify that the dissipation factor readout on 4262A DQ display is the calibrated value
of the DUT within a tolerance of + 3 counts. If not within tolerance, change A12C1 to
an appropriate value selected from the adjustment range below:

6800pF HP P/N: 0160-0159

8200pF HP P/N: 0160-0160

10000pF HP P/N: 0160-0161
Note

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

(3) A12C3 Adjustment.

a. Remove Test Leads and attach 16061A Test Fixture to 4262A UN KNOWN terminals.
b. Connect the following DUT to 16061A.

¢ r C: 10nF (HP P/N: 0160-0408)
—wW—

R: 3kQ (HP P/N: 0698-6348)
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ADJUSTMENT

c. Note dissipation factor readout on 4262A DQ display.
d. Change 4262A CIRCUIT MODE to SER.

e. Adjust A12C3 so that capacitance readout on 4262A CRL display is the calibrated value
of DUT %2 counts and the difference in dissipation factor readout between steps ¢ and d
is less than 15 counts.

Note
If adjustment is not successful, change A12C3
to 5.5/18pF capacitor (HP P/N: 0121-0036)
and try adjustment again.

(4) A12C2 Adjustment.

a. Connect the following DUT to 16061A.

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

C R
W
R: 30022 (HP P/N: 0698-6346)
b. Set 4262A CIRCUIT MODE to PRL.

c. Note dissipation factor readout on 4262A DQ display.

d. Change 4262A CIRCUIT MODE to SER. .
e. Verify that 4262A displays the following: ‘

1) Capacitance readout of CRL display should be the calibrated value of DUT
£2 counts.

2) The difference in dissipation factor readout between steps c and d should be less
than 5 counts.

f. If either 1) or 2) are not satisfied, change A12C2 to an appropriate value selected from
the adjustment range below:

30pF HP P/N: 0160-2139
39pF HP P/N: 0140-0190
51pF HP P/N: 0160-2201
62pF HP P/N: 0140-0205
Note

Nominal value is 39pF. Increasing A12C2 by
10pF decreases capacitance and dissipation
factor readouts 2 and 3 counts respectively.
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E (Confirmation check)

Note

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

PROCEDURE A.

g.

Remove 16061A from 4262A UNKNOWN terminals and connect Test Leads (HP
P/N: 16361-61605) between 4262A UNKNOWN terminals and 16362A DUT Box as
shown in Figure 5-12 (a).

Set 16362A LCR RANGE to 1pF position.

Set 4262A CIRCUIT MODE to PRL.

Adjust C ZERO ADJ potentiometer for calibrated value of 16362A on 4262A LCR
display.

Set 16362A LCR RANGE to 100pF D =1.8.

Verify that dissipation factor readout on 4262A DQ display is the calibrated value
of 16362A 5 counts.

Note

If this confirmation check fails, repeat A12C2
adjustment.

PROCEDURE B.

Set 4262A CIRCUIT MODE to PRL.
Connect nothing to 16061A Test Fixture.

Adjust C ZERO ADJ potentiometer for 0.00 counts (10pF range) on 4262A LCR
display.

Connect the following DUT to 16061A.

-w—il_ C: 100pF (HP P/N: 0160-0336)
R: 100kQ (HP P/N: 0698-4158)

R

Verify that dissipation factor readout on 4262A DQ display is the calibrated value
of DUT %5 counts.

Note

If this confirmation check fails, repeat A12C2
adjustment,
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Paragraph 5-26

ADJUSTMENT

A 5-26. C ZERO ADJ CIRCUIT ADJUSTMENT (A12).

PURPOSE:
To adjust C ZERO ADJ control range.

Note

No adjustment is required for L, ZERO ADJ
control.

-
3 EQUIPMENT:

Figure 5-13. Offset Adjustment Setup.
PROCEDURE:
1. Connect Test Leads (HP P/N: 16361-61605) between 4262A UNKNOWN terminals and
16362A DUT Box as shown in Figure 5-13. If 16362A is not available, attach 16061A
Test Fixture to UNKNOWN terminals.

2. Set 4262A controls as follows:

DCBIAS...... ... .. ... ... ... ... OFF
SELFTEST........................... OFF
FUNCTION........ ..., .. C
CIRCUITMODE. ...................... PRL
LOSS. ... ... D
TESTSIGNAL ...................... 10kHz
LCRRANGE ....................... AUTO
DQRANGE ........................ AUTO
TRIGGER............................ INT

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

cC R C: 18pF (HP P/N: 0160-2263)

R: 8.66kQ (HP P/N: 0698-3498)
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ADJUSTMENT

4. Note capacitance and dissipation factor readout on 4262A display.

5. Rotate 4262A C ZERO ADJ control ccw until capacitance readout on LCR, display is
half that obtained in step 4 within a tolerance of 3 counts.

6. Adjust A12C11 until dissipation factor readout becomes double that obtained in step 4
within a tolerance of £2 counts.

Note

Because A12C11 and C ZERO ADJ controls
interact with each other, maintain capacitance
readout obtained in step 5 by controlling C
ZERO ADJ until A12C11 is properly adjusted.
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: Paragraphs 6-1 to 6-6
| SECTION Vi

REPLACEABLE PARTS
. 6-1. INTRODUCTION. 6-5. REPLACEABLE PARTS LiIST,

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

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

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

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

b. Chassis-mounted partsin alphanumerical order

6-3. ABBREVIATIONS by reference designation.

6-4. Table 6-1 lists abbreviations usedin parts list, ¢. Miscellaneous parts,
schematics and throughout the manual, In some
cases, two forms of abbreviations are used, one in d. Ilustrated parts breakdowns, if appropriate.

all capitdl letters, and one in partial capitals or no

capitals. This occurs because the abbreviations in The information for each part includes:
parts list are always all capitals. However, in the
schematics and in other parts of the manual, other a. The Hewlett-Packard part number.
abbreviation forms with both lower case and upper
:ase letters are used, b. The total quantity (Qty) in the instrument,.
Table 6-1. List of Reference Designators and Abbreviations
REFERENCE DESIGNATORS
A = assembly E = misc electronic part P = plug U = integrated circuit
B = motor F = fuse Q = transistor v = vacuum, tube, neon
BT = battery FL = filter R = resistor bulb, photocell, etc.
c = capacitor J = jack RT = thermistor VR = voltage regulator
CcP = coupler K = relay S = switch w = cable
CR = diode L = inductor T = transformer X = socket
DL = delay line M = meter TB = terminal board Y = crystal
Ds = device signaling (lamp) MP = mechanical part TP = test point
ABBREVIATIONS
A = amperes H = henries NPN = negative-positive- RWV = reverse working
A.F.C. = automatic frequency control HEX = hexagonal negative voltage
AMPL = amplifier HG = mercury NRFR = not recommended for
- . HR = hour(s) field replacement
SEch N l;:at lflx.'equency oscillator Hz = hertz NSR = not separately S-B = slow-blow
= Jery lum copper . " replaceable SCR = screw
BH = binder head IF = intermediate freq. SE - selenium
BP = bandpass IMPG = impregnated SECT - section(s)
BRS = brass INCD = incandescent OBD = order by description SEMICON = semiconductor
BWO = backward wave oscillator INCL = include(s) OH = oval head st - silicon
ccw = counter-clockwise ;:,i N §ntsulahlon(ed) ox = oxide SIL = silver
CER = ceramic = Internal SL = slide
CMO = cabinet mount only k = kilo = 1000 I = peak SPG = spring
gg:lF : zg'e;’ff‘x‘col‘:ent LH = left hand PC = printed circuit g;ll‘.‘ : :zicnllaelss steel
COMP = composition LIN - linear taper p = pico = 10 SR = split ring
COMPL = complete LK WASH = lock washer PH BRZ = phosphor bronze STL - steel
CONN - combotar LOG = logarithmic taper PHL = Phillips
cp - cadmium plate LPF = low pass filter PIV = peak inverse voltage TA - tantalum
CRT - cathode-ray tube o - milli - 107 NP = B etie eBatives TD = time delay
cw = clockwise M = meg = 10 P/O = part of $gg : :_:Eg;z
DEPC - deposited carbon MET FLM = metal film POLY = polystyrene T1 - titanium
DR = drive MET OX = metallic oxide PORC = porcelain TOL - tolerance
ELECT - electrolytic MFR : m_an'ufa.cturer Pos = posxuqn(s) TRIM = trimmer
ENCAP - encapsulated MINAT = miniature poT = potentiometer TWT = traveling wave tube
EXT - external MOM = momentary PP = peak-to-peak
MTG = mounting PT = point M = miero = 10-6
F = farads MY = "mylar” pwv = peak working voltage
! = femto = 101 _ <107 VAR = variable
FH = flat head o = nano = VDCW = de working volts
FILH - fillister head N/C = normally closed . i
FXD - fixed NE = neon RECT = rectifier w/ = with
o NI PL, = nickel plate RF = radio frequency w = watts
G = giga = 10 N/O = normally open RH = round head or wIV = working inverse
GE = germanium NPO = negative positive zero right hand voltage
GL = glass (zero temperature RMO = rack mouat oaly ww = wirewound
GRD - ground(ed) coefficient) RMS = root-mean square w/0 = without
0001-9700
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Paragraphs 6-7 to 6-14

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

the list.

6-7. ORDERING INFORMATION.

6-8. To order a part listed in the replaceable parts
table, give the Hewlett-Packard part number, indi-
cate the quantity required, and address the order to
the nearest Hewlett-Packard office.

6-9. To order a part that is not listed in the re-
placeable parts table, state thefull instrument model
and serial number, the description and function of
the part, and the number of parts required. Address
your order to the nearest Hewlett- Packard office.

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 4262,

and the Recommended Spares List are based on
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 ordered
through your nearest Hewlett- Packard office.

6-12. DIRECT MAIL ORDER SYSTEM.

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

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

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

¢. Prepaidtransportation (thereis a small handling
charge for each order).

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

6-14. Mail order forms and specific ordering infor-
mation is available through your local HP Office,
Addresses and phone numbersare located at the back
of this manual,

Table 6-2. Manufacturers Code List.

MFR NO. MANUFACTURER NAME ADDRESS ZIP CODE
0024E JERMYN INDUSTRIES
0138J AMP INC HARRISBURG PA
0160G ALLEN-BRADLEY CO MILWAUKEE wI
0169H TEXAS INSTR INC SEMICOND COMPNY DIV DALLAS TX
03888 KDI PYROFILM CORP WHIPPANY NJ 07981
0203G MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ
0217B AIRCO SPEER ELEK DIV AIR RDCN CO NOGALES AZ
0223G FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA
07933 RAYTHEON CO SEMICONDUCTOR DIV HQ MOUNTAIN VIEW C 94040
0248C CTS OF BERNE INC BERNE IN
0248D CTS KEENE INC PASO ROBLES CA
0291g SIGNETICS CORP SUNNYVALE CA
0299E MEPCO/ELECTRA CORP MINERAL WELLS TX
03251 STANFORD APPLIED ENGINEERING INC SANTA CLARA CA
0329B CORNING GLASS WORKS (BRADFORD) BRADFORD PA
0340F NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA
0341B CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC
28480 HP DIV 00 CORPORATE PALO ALTO CcA
0365A MEPCO/ELECTRA CORP SAN DIEGO CA
0374D BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA
0379D ADVANCED MICRO DEVICES INC SUNNYVALE CA
03791 HARRIS SEMICON DIV HARRIS-INTERTYPE MELBOURNE FL
0420J SPRAGUE ELECTRIC CO NORTH ADAMS MA
0450G TRW ELEK COMPONENTS CINCH DIV ELK GROVE VLGE IL
72136 ELECTRO MOTIVE CORP SUB IEC WILLIMANTIC CT 06226
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON CA 92634
73899 J F D ELECTRONICS CORP BROOKLYN NY 11219
04678 TRW INC PHILADELPHIA DIV PHILADELPHIA PA
76381 3M COMPANY ST PAUL MN 55101
0552D DALE ELECTRONICS INC COLUMBUS NE
28480 NO M/F DESCRIPTION FOR THIS MFG NUMBER
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Table 6-3
Table 6-3. Replaceable Parts.
Reference HP Part Descripti Mfr
N : Qty escription Mfr Part Number
Designation Number P Code
Al 08262+66501 ] MOTHER BOARD ASSEMBLY 28480 03262066501
06262226501 1 PC BOARD, BLANK 28489 04262426501
Atdi 12513000 1 CONNECTOR 40«PIN M RECTANGULAR 76383 30322002
ALXAGL 12511880 20 CONNECTORPC EOGE {SeCONT/RON 24ROWS 04%0G 252-15«30+340
AL XAQR 1251+1886 CONNECTORePC £DGE 15«CONT/ROR 2eR0ONWS 04S0G 2521530340
ALXALSL 12511688 CONNECTOR=PC EDGE 15«CONT/RON 2eRONS 04%00 252913230340
AJXALLR 1291+188s CONNECTOR«PC EDGE 1S«CONT/ROW 2«RONWS 04506 2%2+15+30%3a0
AtXAL2L 12511888 CONNECTORPC EDGE 15=CONT/RON 2eRCNS 04300 2%2+=15«30+340
ALEAY2R 12S1=1886 CONNECTORPC EOGE 1S«CONT/ROW 2eRONWS .13 141 252°15+30=340
ALXAL 3L 12511886 CONNECTQR=PC EDGE 1S«CONT/ROW 2«ROWS 04506 252«15+30e340
AQXALIR 12%1 1886 CONNECTOR=PC EDGE 15eCONT/ROW 2<ROWS 04s06 2521530340
AtXALAL 12911886 CONNECTORePC EDGE 15=CUNT/ROW 2<RONWS 04S06 2%2¢1Se30e340
AIKXAJQR 12511806 CONNECTORPC tDGE 1SeCONT/RONW 24RONWS 04s06 2%52=15«30«3a0
AYXAQ1L 12511886 CONNECTORPC EDGE 1S«CONT/HOW 2-ROWS 04506 252%15+30=340
ALXAQIR 123%1-188s CONNECTORePC EDGE 1S=CONT/ROW 2+RONS 04S0G 2%2«1%«30e340
A NA22L 1251886 CONNECTOR=PC EOGE 15=CONT/ROW 2eROWS 04506 252=15=30=340
ALXA22R 1251=1886 CONNECTORePC EDGE 15«CONT/ROW 2eR(NWS QuS0G 2521530340
AYXADSL 12511886 CONNECTOR=PC EDGE 15«CONT/ROw 2ROWS 04506 2%52=15+30=3a0
ALXAQSH 1251=1886 CONNECTORePC E0GE 15«CONT/ROW 2eROWS 04S06G 25221530340
AfxA2aL 1251=18A8 CONNECTOR=PC EOGE |SeCONT/ROR 2-RONS 06806 292«1%«30e340
ALXA24R 1251«188¢ CONNECTORSPC EODGE 1S=CONT/ROW 2«R0WS 04506 2521830340
AYRARSL 1251«1886 CONNECTORePC EDGE 1SeCONT/RON 2«ROWS 04806 25221530340
ALXA2SR 12511880 CONNECTORePC EDGE 1SeCONT/ROW 2eRONS 04%06 25215+30e340
82 002622066502 1 KLYBOARD 3 DISPLAY ASSEMBLY 28480 08262«66502
08262206502 1 PC BOARD, BLANK 28480 04262=206502
242Cy 01600291 Q CAPACITORFXD fUFew]Ox 35VDC TA 04204 1900105x903542
42081 19900480 37 LEDVISIBLE LUMINTaIMCD [Fu20MAaMAY 28480 1990-048e
42082 1990<-0ahe LED«VISIGLE LUMeINTEIM(D IFs20MAMAX 28480 1990~-0480
42083 1990-0480 LEDeVISIBLE LUMeINTZIMCD [FR20MaaMAY 28480 1990=0480
42082 1999-0480 LED=VISIBLE LUM=INTSIMCD [F320MAeMAY 28480 1990-0480
4205% 1990-0452 1 OISPLAYeNUM SEG 1eCHAR ,3eM 28080 19900452
A208s 1890=0434d ? DISPLAY=NUM SEG 1elHAR ,3eM 28480 1990-0434
42087 19900434 DISPLAYeNUM SEG f=CHAR , Jei 28480 1990«0434
A208a 1990-0434 DISPLAYeNUM SEG j=CHAR ,JeM 28480 1990=0434
42089 1990-05¢7 15 LEDeVISIBLE LUMeINTWIMCD IF320MAeMAX 284890 19900517
420810 1990-0517 LEDeVISIBLE LUMeINTSSMLD [Fs20MAeMAX 28480 19900517
A20811 199040517, LED«VISIALE LUMINTSIMCO [Fe20MAaMix 286480 199000547
420812 19900517 LEQaVISIBLE LUMINTSIMCD 1F820MAeMAY 28480 19900517
420913 19900517 LED=VISIBLE LUM<INTSIMCD [F320MAeMAY 28480 19900517
420814 19900517 LeO=VISTBLE LUMINTSIMCD IFu20MAeMAX 28480 1990+0517
420318 199040517 LED=VISIALE LUMINT2IMCO IFe20MAaMaX 28480 1990-0517
A2081s 1990=0S17 LEDVISIBLE LUMINTEIMCO [Fs20MaaMAX 28480 1990«0517
420817 1990=05¢t 7 LEDeVISIALE LUMeINTBIMCD [Fe2(0“AeMAx 28480 1990=05%17
420842 1990.0%17. LEDSVISIBLE LUMINTEIMCD [F320MAeMAX 28480 19900517
420819 1990-0517 LED=VISIBLE LUMeINTE3IMCO [F320MAeMAX 28480 1990-0%17
420820 1990-p434 DISPLAYeNUM SEG {eCHAK ,3aH 28480 1990-0434
20321 1990-0430 DISPLAYSNUM SEG 1«CHAR  3eN 28a80 1990-0434
420822 1990+043a DISPLAY=NUM SEG 1eCHAR ,3eM 28480 19900434
420823 1990-0430 DISPLAY=NUM SEG J«CHAR ,3eW 26480 1990=0434
420824 1990«048e LED=VISIRLE LUMINTSIMCD IFs20MAeMAX 28480 1990=0486
42082% 1990-048s LED=VISIBLE LUMeINTRIMCD [Fs20MawMAX 28480 199004806
420526 mqo-oneé LED«VISIALE LyM«INTSIMCD [F220MAeMAy 28480 1990-0486
420827 1990.0488 LED«VISIBLFE LUMSINTSIMCD (FR20MAeMAX 28480 19900480
420328 19900486 LELVISIALE LUMINTIIMCD IFs20MAeMAY 28480 1990+048e
420829 19900486 LEDeVISIBLE LUMeINTSIMCD 1Fe20MaeMax 28480 1990+0486
4205390 1990-048s LEDVISIHLE LUMINTZ{MLD 1Fc20MaeMAX 28480 1990=0486
42053y 1990~04A0 LEDaVISIALE LUM=INTSIMCD IF320MaMAY 28480 1990-0480
4208532 1990=0480 LEOeVISIBLE LUMaINTStMCD [Fx20MaeMAX 28480 1990-04Re
420313 1990-0480 LEDaVISIRLE LUMINTEIMLD [Fe20oMAeMAX 284890 19900480
420834 1990~0486 LED=VISIBLE LUMINTSINMCD [Fa20MieMAX 284849 1990-008¢6
420338 1990.0486 LEDVISTIBLE LUMINTEIMCD [F220MaeMAX 28480 1990=0486
420536 1990-0488 LEOVISIBLE LUMINTSIMCD IF820MaeMAX 28480 1990=0a86
420847 1990+0486 LEDVISIBLE LUMINTSIMCD IFe20MAeMAX 28480 1990=0486
420838 1990-0486 LtDaVISIBLE LUMINT2IMCD [FE20MAeMAY 28480 1990=04a8¢0
420819 19900486 LED=VISIRLE LUMINTRIMCD [Ps20MAeMAX 284890 1990-048¢
420840 1990«0a86 LED=VISIBLE LUMINTIIMCD [F320MA=MAX 28480 1990a-04880
420841 19900480 LEDVISIBLE LUMINTSIMCD [F220MAeMaX 28480 1990+0480
4208432 1990-0486 LeDeVISIBLE LUMINTS{MCD [F320MAeMAX 28480 19900480
420840} 1990-04a86 LED-VISIBLE LUMINTRIMCO [F220MAaMAX 28a80 1990-0486
A208aa 19900080 LEDV]ISIBLE LUMINTSIMCD IFa20MAeMAX 28480 1990-0480
420845 1990.04a86. LED-VISIBLE LUM=INTSIHCO JFe20MbwMAX 28a80 19900480
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i A20846 19900486 LEDVISINLE LUMSINTSIMCD [Fa20MAeMAX 28480 199004806
i 220847 1990«0486 LEDeVISIBLE LUM=INTEIMCD IFn20MAMAX 28480 1990-0486
ER (1 A20848 19900486 LEDeVISIALE LUM«INTI{MCD IFe20MAeMAX 28480 1990=04806
it 4208289 1990~0486 LEDeVISIBLE LUMSINTRIMCO [FE20MAeMAX 28080 1990~=0480
i 420850 1990=048¢ LEDeVISIALE LUMINTE{MCD 1F329MAeMAx 28480 19900480
4208%3 1990-0486 LED«VISTBLE LUMINTI{MCO 1Fa20MA=MAX 28480 1990e0486
420882 19900486 LEDVISIBLE LUMINTRIMCD [Fs20MAaMAX 28480 1990-0486
2420853 1990«048% LECeVISIBLE LUMeINTEIMCO [F320MAeMAX 28480 1990.0480 b
A208%a 199040486 LED=VISIBLE LUM=INTS{IMCD [FD20MA=MAYX 26480 1990-048¢0
420855 19900488  LED=VISIBLE LUM-INTRIMCO IFm20MAeMAX 28480 19900480
220856 19600486 LEDeVISIRLE LUMsINTBIMCD JF320MAeMAX 28480 19900480
A2J1 12000474 A SOCKETeIC 14«CONT DIPLSLOR 03251 CSa=3100=148 E
a2J2 1200-0474 SOCKktTeIC 14eCONT DIP=SLDR 03251 CS8e3j00e1uB |
8243 1200.0474 SOCKET=IC 14=CONT DIPeBLOR 03asl! (8a=3100~148R
4204 1200-0474 SOCKET=1C 14=CONY DIP=SLOR 032%1 C34=8100=14Y
82JS 12000474 SUCKETe1C 14=CONT DIP=SLOR 03251 CSAe3100-14l
s2Je 12000474 SUCKET«IC 1d«CONT DIP=SLOR 03251 €CSAa3100=14H
2207 1200e0474 SOCKETwIC 14=CONT DIP«SLDR 03251 CSA=sj00=1uH
A2JA 120000474 SUCKETeIC 1U=CONT DIPeSLDR 03251 C5a+3100~148
ARy 0683¢a71S 37 RESISTOR 470 ST ,25w FC TCe=400/4600 01606 cBu”1S
a2R2 0683+4715S RESISTOR 470 5% ,25W FL 1Ce=U00/+600 01606 CBuT1S
42R3 06834715 RESISTOR 470 X ,25w FC TC8=400/+4600 01606 cHat1S
a2Ru 06834715 RESISTUR 470 SY ,25w FC 1Cx=d00/+600 01606 [TTALY
A2RS 0683-2715 20 RESISTOR 270 5% ,295W FC TCeeu00/¢600 01606 €82S
a2Re 06832715 RESISTOR 270 SX 25w FC TCE=400/4600 01606 cB271%
a2R7 06A3L271S RESISTOK 270 9% ,25w FC TCs«d00/+000 014606 cB2715
42R8 06832715 RESISTON 270 SX ,25w FC T(s=U00/+600 01606 CH2T1S
A2R9 06832715 RESISTOR 270 SX ,25w FC T1C3=800/+600 01606 cBe2718
a2R10 06832715 RESISTOR 270 5% ,25# FC TC3<400/4600 01606 CB2T1S
a2R11 0663«a7tS RESISTOR 470 SX ,25w ¥C 1C8=800/+600 01606 cB471S
A2R1Q 06834715 RESISTOR 470 SX ,25W FC 1C8=000/¢600 01606 cba718
A2RE3 0683ea?is RESISTOR 470 SY ,25w FC 1Ce=400/4600 01606 c€8a71S
a2R14 068302715 RESISTOR 470 S ,25W FC T1C3=800/4600 01606 cBaTLYS
A2R1S 068360715 RESISTOR 470 SY 25w FC 1(8<000/¢600 01606 €Ru71s
a2R16 06R3eUT1S RESISTOR 470 SX ,25w FC TC®400/+600 01606 cBavTtsS
a2r17 068324715 RESISTOK 470 SX ,254 FC TC2«u00/4600 01606 CR4T1S
A2R18 C683-4715 RESISTOR 470 SYX ,2S4 FC TC3«400/4600 01606 ByY715
4251 50609436 28 SWITCH, PUSHBUTTON 28480 50009436
S0al=0342 2 KEY Cap 28480 S0u1e0342
4282 5060-4802 1 SLIOE 4SSEMHLY 28480 50604802
$020-344a0 1 SPRINGIUETENT 24480 50203440
4283 S060+94306 SWITCH, PUSHBUTTON 28480 06009430
5041=0351 u “Ey CaP 28480 5041 =055t
4284 50609436 SWITCH, PUSHBUTTON 28480 50609430
S0ulendst KEY CAP 26480 S041=0491
8255 $060-9036 SWITCH, PUSHBUTTON 28480 50609456
50410351 Kty Cap 28480 50410351
84286 $060+9436 SWITCH, PUSHBUTTON 28480 5060=9436
S041=-0351 Kty CaP 28480 $041=0351
4287 80609436 SWITCH, PUSHBUTTON 28480 508094 §&
Soule029%2 [ KEY CAP 28480 S0a1e02%2
828R S060+9u36 SWITCH, PUSHBUTTON 28480 50609436
Soulep2Se Kty Cap 28480 50410292
4289 S060«94ule SWITCH, PUSHBUTTON 28480 5060=9436
50u1=-02%2 KtY CAP 28180 50630252
42510 S060=9430 SWITCH, PUSHBUTTON 28480 50609486
S001-0318 11 Kty Cap 28480 S0u4t-0318
42511 50609036 SWITCH, PUSHBUTTON 28480 50009436
Soulw0292 xEY CAP 28480 50010252
42512 50609436 SWITCH, PUSHBUTTON 28480 50609430
S041-02%2 KLY CaP 28480 S0uie0252
42313 50609436 SWITCH, PUSHBUTTON 28480 5006029336
30a1-0318 Kty CaP 28480 Souie0318
a231a 50609436 SWITCH, PUSHBUTTON 28480 50609336
S0u1-0408 1 KEY CaP 28480 50410408
42515 50609436 SWITCH, PUSHBUTTON 28480 5000=9436
S0a1«0318 KEY CaP 28480 500120518
42516 50609430 SWITCH, PUSHBUTTON 28489 5060=9a86
S0al-0318 KEY CaP 28480 50410318
42847 5060-9436 SWITCH, PUSHBUTTON 28480 50609436
$0¢t+0318 KEY CaP 28480 0310318
42518 50009436 SWITCH, PUSHBUTTON 28480 50609436
50010318 KEY (AP 28480 5041-=0318
42819 S5060-9436 SWITCH, PUSHBUTTON 28a80 50609436
S041=0309 a Kby CpP 28480 504120309
842820 506094336 SWITCH, PUSHBUTTON 28480 50609436
5091+0309 KEY CAP 28480 50410309
42521 S060=9436 SWITCH, PUSHBUTTON 26480 S5060+9a3s
Soat-031A KEv (&P 28480 50610316
et
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I
a2s822 5060=9436 SWITCH, PUSHBUTTON 28480 50609436
504dt-0318 Kby Cap 28480 506410318
A2823 $060-9436 SWITCH, PUSHBUTTON 28480 S060e9430
50410309 KEY CapP 28480 S0430309
a2524 50609436 SWITCH, PUSHBUTTON 28480 50609430
S04ten3ts KEY CaP . 28480 $04§=0318
42525 50609436 SWITCH, PUSHBUTTON 28480 50609436
504120318 KEY CaP 28480 S0ut=0318
42926 50609430 SWITCH, PUSHBUTTON 28480 506094306
S0uleq31d KEY CaP 28480 50410318
a2u1 18201200 5 1C INV TTL LS HEX 1e[NP 01694 SNTULSOSN
A2V2 182020491 a 1C OCOH TTL BCDeTO~DEC u4wTOewgjoel INE 0169H SN74145N
a2us3 18200491 1C OCOR TTL BCD=TO«DEC 4eTOmiCelINE 0te9n SNT4L4SN
a2ue 18200491 IC DCDR TTL BCO=TOeDEC 4oTOw10el INE 0169 SNTa145N
[YL2] 81200365 1 CABLE ASSEMBLY, d0eP]IN 28u8o 8120<030%
(Y.L 8120.03062 1 CABLE ASSEMBLY, 3d4ePIN 28480 81200362
As 0026266503 1 MPe]8 CONNELCTUR BOARD ASSEMBLY 28480 0426266503
04262+26503 1 PL HOAKD, BLANK 28480 04262=26503
a3J4 1251=32A83 1 CUNNECTOR 24ePIN F MICRORIBUON 28489 1251-3283
a3J2 12000485 1 SOCKET(IC 1GeaPIN PC MOUNTING 28480 1200=048%
2381 3101#1973 1 SwITCHwSL 7e14«N8 DIP«SLINE~ASSY ,1a 02480 11P=1028
(S LT 8120+03063 1 CAHLE ASSEMBLY 28480 81200363
Y] 04262+66504 1 THUMBWHEEL SWITCH BOAKD ASSEMBLY 26080 04262066504
VU202+26%504 1 PC BOARD, BLANK 28480 04262e206504
uJ‘f\ 12510739 16 |, CONNECTOR, PC 1 X 5 CONTACT 26480 125120739
A4J2 12510739 { CONNECTOR, PC 1 X 5 CONTACT 26480 12510739
daJy 12510739 ! CONNECTOR, PC 1 X 5 CONTACT 2684380 12510739
A4da i 12910739 | CONNECTOR, PC 1 X S CONTACT 28480 1251-0739
agJs b 1251=0739 i CONNECTOR, PC 1 X 5 CONTACT 28480 12851+0739
\
A4Je 3 12510739 CONNECTOR, PC 1 X 5 CONTACT 26480 12510739
[YTR 12910739 i CONNECTOR, PC 1 X 5 CONTACT 28uB0 12510739
Auda i 12510739 { CONNECTOR, PC 1 X 5 CONTACT 28480 1251+0739
agJe } 12510739 LCONNECTOR, PC 1 X 5 CONTACT 28480 125120739
aaJ10 J 12510739 :CONNECTOR, PC } X 5 CONTACT 28480 125120739
aajty 1251-0739 ECONNECTOR, PC 1 X 5 CONTACT 28480 1251%0739
[YRIT 12510739 ‘CONNECTOR, PC 1 X 5 CONTACT 28480 12510739
4aJ13 12510739 CONNECTOR, PC 1 X 5 CONTACT 25480 12510759
audaa 12510739 ONNECTOR, PC 1 X 5 CONTACT 28480 12510739
agdts - 12510739 CONNECTOR, PC 1 X 5 CONTACT 28480 1251%0739
aade 12510739 CONNECTOR, PC 1 X 5 CONTACT 26u80 12510739
Aadyy 1200=0438 S SUCKETIC 16-CONT DIP«SLDR 0138y 5835291
Aawy 1200364 1 CABLE ASSEMBLY, FLAT 28480 81200364
as 04262466505 1 COMPARATOR KEYBOARD ASSEMBLY 28480 04202466505
00262206505 1 PC BOARD, BLANK 28480 04262226509
AS0sy 199040517 LED=VISIBLE LUMeINTZIMCO IFx20MA=MAX 28480 19900517
aSDS§2 1990-0521 2 LEDeVISIBLE LUMeINTS2,2MCO IFSSUMAMAX 28480 19900521
ASDS3 19900517 LED-VISIHLE LUMeINTUIMCO [FE20MAeMAX 26480 1990-0517
AS03y 19900517 LEDeVISIHLE LUMINTSIMCD IFE20MAeMAX 2R48¢0 1990+0%17
ASDSS 1990-0521 LED=VISIBLE LUMeINTE2,2MCD IFaSOMAeMAX 28480 1990~0%21
4508¢ 1990=0517 LEDeVISIRLE LUMINTIIMCD [F320MAeMAX 284890 1990=0517
43Sy 0609436 SWITCH, PUSHBUTTON 28480 50809430
S0u1e03a2 XEY Cap 28480 S0aie0392
A882 50609436 SWITCH, PUSHBUTTON 28480 50609438
504d1-0309 KEY CaP 28480 5041=0309
4583 S0609436 SWITCH, PUSHBUTTON 28480 $060=9430
S0dl=02%2 KEY-CAP 28480 5041«0252
ASw)y 8120-0301 1 CABLE ASSEMBLY 28480 81200361
LYY NOT ASSIGNED
[} NUT ASSIGNED
1Y) NOT ASSIGNED
e

See introduction to this section for ordering information
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Referenc Qty Description Mfr Part Number
Designation Number Code
AQ 0426177009 1 POWER SUPPLY BOARD ASSEMHLY 28480 0ugéie?7009
0326187009 1 PC BOARD, BLANK 28480 06426187009
A9CH 01801057 3 CAPACITORIFXD 2200 UF 16VDCw 4L ELECT 28480 018001097
aeC2 01801057 CapPaCITORIF XD 2200 UF 16VDCW AL ELECT 284890 01801057
A9C3 0380-1057 CAPACITORIFXD 2200 UF 1ovOCw AL ELECT 28480 018021087
aoCa 0180«10%56 2 CAPACTTORIFXO 1000 UF 25VDC AL ELECT 28489 0180=10%6
49CS 01801050 CAPACITORIFXD 1000 UF 25vDC AL ELECT 26480 0180«1050
a9Ce 01400200 2 CAPACITOR=FXD 39QPF 4e5% 300VDC MICAQ+T0 12130 OM1SF391J0300WVICR
A9C? 0180=0814d 3 CAPACITURSIFXD 100UF ¢100e10% 16VOCW AL 28480 01800814
AQCS 01R0=-0814 CAPACITORIFXD 100UF +100<10% 16VOCH AL 28480 0180=0814
49C9 01R0=0814 CAPACTTORIFXD L10OUF +100+10% 16VOCW AL 28480 0180=0814
A9CRY 1901=02%7 4 D100EtSs, RECTIFIER BRIOGE, 200V 28480 1901=0237
49CR? 19010237 0100t 181, RECTIFIER BRIDGE, 200V 28480 1901 =0237
4901 18540039 1 TRANSISTOR NPN 2N3053S SI 10=39 PDugwW 02036 2N30S$
8902 1852-0071 20 THANSTSTOR NPN S PD3300Ma FT3200MHZ 28480 18540071
4903 1AS4=0UT THANSISTOR NPN ST PD8300Mw FT2200MMI ELYLL 185640071
29G4 18540071 TRANSISTOR NPN S1 POS300Mw FT8200MHZ 28480 1854007
AOR1 0R11e2771 ] RESISTOR ,18 S% Iw Pw TCsQe-90 0550 K5e2t
AQR2 oati=1746 2 RESISTOF 36 5% 2w Pw TCE04-800 0ualn twri2e$6/100ed
AGH3 06831025 20 RLRISTOR 1k 5% ,25W FC TC3e500/¢000 01606 cH1029
AQRY ORliwtTd6 RESISION .56 S% 2n Pw TCE04=-800 04nlb BwH2e86/100=J
a9RS 0757-0436 1 RESISTOR S,11Kk 1% ,125% F TCa0e<100 03298 CUel/8aT0=5111=F
49R¢ 2100-2521 1 RESISTNReTRMR 2K 10% C S1DEeaUJ 1=TRN 03654 £THUX202
A9R7 0758720480 1 RESISTOR 7,5K 1% ,125w F TCs04=100 03294 C4=1/8eTUs7%01<F
AQHA 0757=0289 1 RESISTOR 13,3% 1% ,125% F 1C30+=100 0299¢ MEUC /BeTO0m1332aF
49R9 06980020 1 RESISTOR 9,53k 1X ,125W F TC80e~100 03298 Cue]/Bel0e9531eF
A9R10 07570442 a RESISTOR 10K 1% 125w F TCs04=100 05298 Cuei/BeTOw}002~F
A9R1Y 0757=0442 RESISTOR 10K 1% 125w F 1¢80¢2100 03298 LUa]/8eoT0e1002-F
A9R12 Go98e3155 s RESISTOR 4,64k 1X 125« F TC80e¢-100 03298 Cdei/8etdndoul=F
49R13 0698=13185 RESISTOR 4,04% 1% ,12SW F TC804=100 05298 Cuvl/BeTOwtodleF
AQKLY 0098e3u3t 1 RESISTOR 28,7 1% 125w F §C20e=100 03888 PMESS el /8eT0m23RToF
AQRtS 07570020 1 RESISTOR 750 1X L1250 F TC204+100 03298 CGel/8eT0e?51=F
A9R1IG 0698=3427 1 RESTSTOR 13,3 1% L125w F 103042100 03888 PMLSSe) /8eTOw] SR SF
[L LR} 01570317 2 RESISTOR 1,338 1% J42SW F TC20¢~100 03298 Cdel/8ati=l}3ieFf
a9U1t 1R26=0271 4 1C 741 0P AMP 0340F LMTAICN
AQU? 1R20=0190 1 1C 723 V RGLTR 02236 723HC
a9us 182640271 1C 7a1 OP aMP 03540F LMTQICN
a9Uu 1826-0271 1C T4 0P AMP 0340F LM7a1CN
9 29 MISCELLANEOUS Paw1s
50u0=3304 S MOLDER, CAPACITOR 28ud0 Y0ud0e-$304d
0a261+50022 1 SUPPORTER, bOARD 26480 Qu2olen0022
810 NOT ASSIGNED
a11 04262-66511 1 0SCILLATOR & SOURCE ReSISTOR BOARD a88Y 28480 0420266511
0426226511 1 PC ROARD, BLANK 28480 0a262«265%11
A31C1H 01Re=23% 1 CAPACTTOR=FXD 100OUF+79«101 75VDL AL 0420J 390108G075JPU
a11€2 0160-2200 1 CAPACITOURSFXD G3IPF +e5% 300VDC 28480 016022200
Af1C3 018021051 20 CAPACITOR, FXD 100 UF 16V ™ 26480 0180-1051
ALtcy 0180-1051 CAPACITUR, Fi1D 100 UF lev ™ 21480 0180+1051
a11Cs 0180=1052 4 CAPACITOR, FXD 220 UF 6.3V M 26480 0180+1052
a11Ce 0180+1051 capatltumr, FxD 100 UF tev M 2bubo 0180=1051
at1cy 0180+1051 CAPACITUR, FaD 100 UF 1oV M 28060 01601051
Aq1C8 0160e106064 3 CAPACITOR, FXD 3300 PF 50V 2eudo 0le0=jo0d
(3814 0teleibbd CAPACITOR, FXD 3300 PF S0V 24480 0100-1008
agicyo 0180+0228 2 CaPACITUR=FXD 22UF ¢=10% 15V0C Ta [TPLA) 1500226%X90158¢
A11c11 0180.0228 CAPACITOReFXD 22UFe=10% 15vDC T2 0420J 1500220901562
ag1c12 018001052 CAPACITOR, FXD 220 UF 6.3V M 28480 0180=1052
a11CRY 1902-0688 1 DIUDE=INR $3,6V 2% DO=1S PD31w 1C=+,0812% 02036 S¢ 11213=3%91
a11CR2 190120029 1o NI0DEGEN PRP 100V 200M4 DO=7 26489 19010025
A1LCRY 19010025 0I0DE»GEN PRP 100V 200MA DO<? 28480 190120029
[SRY4L] 19040025 DIDDE«GEN wHP 100V 200MA 00-7 2b6a8o 1901=0025
AL1CRS ' 1901+0025 DIODE-GEN PRP 100V 2004 00«7 28480 1901=0025
A11CRe /"/ 1901-0040 DIODE-SWITCHING 30V 50MA 2RS p0-35 284809 1901-0040
A11CR7 1901-0040 DIODE-SWITCHING 30V S0MA 2HS D0-35 28480 1901-0040
A11CK8 19023036 1 DIODE~INR 3,10V SX 00e7 PDu, dw T(s-,003% 02036 ST 10939«38
ALICRO 19023149 [} DIODE=ZNR 9,09V 5 DO=7 PO, an TC=+,057% 02236 FZ7256
411CR10 1901-0040 DIODE-SWITCHING 30V S0MA 2NS D0-35 264080 1901-0040
A11CR1Y 1901-0040 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
ar1cR12 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040
Ag1CR13 1901-0040 DIODE-SWITCHING 30V SOMA 2KS D)-35 2Rug0 1901-0040
I
See introduction to this section for ordering information
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YRLY] 0490-0234 3 RELAY, REED 28480 0090«0234
[YRLE 04900234 RELAY, REED 28480 0490+0234
ALK 0490-0234 RELAY, REED 28480 0690-0234
Ag1Ka 049020220 1 RELAYIREED 28480 04900226
A1101 1884007 TRANSISTOR NPN 81 POR3IOOMW FTe200MHZ 28489 18540071
41102 18530020 26 TRANSISTOR PNP 81 PDW3IQOMN FT8)1SOMMZ 28480 18S3«0020
41103 185420071 TRANSISTOR NPN SI PO®300MM™ FTs200MHZ 28480 18%a=007)
A110a 18550082 1 TRANGISTOR MOSFET PeCHAN DeMODE SI 28480 18550082
43108 1ASG.0071 TRANSISTOR NPN ST PDe30OMN FTYS200MHZ 28480 18548<0071
Af106 1A%4Ge0071 TRANSISTOR NPN S] PD®3IQOMA FT8200MNZ 28480 18S4e907}
A1107 1854e0071 TRANSISTOR NPN S1 PDRIOOMW FTYR200MH2 28480 1854.0071
IYRL-L) 18500071 TRANSISTOR NPN ST PDE30OMN FTY2200MMZ 28480 18540071
A1109 - 18580091 22 IRANSISTOR JaFET NeCHAN DaMODE 81 28480 18550091
At1G10 186820091 TRANSISTOR JaFET NeCHAN DaMODE S1 28480 185%=0091
at1g11 185S=0062 9 TRANSISTOR JeFET NeCHAN DeMODE 81 28480 18550062
11012 185520062 TRANSISTOR JeFET NeCHAN DeMUDE 81 28480 185%+0062
Af1a13 1853.0020 TRANSISTOR PNP S] PDR3QOMN FTa{SQoMHZ 28480 18530020
a11014 18540071 TRANSISTOR NPN S1 POS30OMN FT8200MHZ 28480 18540071
411019 185340020 TRANSISTOR PNP SI POS3IOOMMN FlaiSOMMZ 28489 185320020
attore 185320020 TRANSISTOR PNP S1 PDE3IQOMN FieySOMHZ 28480 1853=0020
ARy 076840001 1 RESISTOR 1K 10X 3w MO TC®04-290 03418 FPIe3e250e100] =k
[YRLF] 068323335 39 RESISTOR 33K SX 25w FC TC3+300/4800 01806 CH333Y
411R3 0698.4418 1 RESISTOP 205 1% ,12%W F TC=0eet00 03298 €A1 /BeT0e20SHeF
AQ1Ra 06R3=560% 22 RESISTOR S6 SY ,25W FC TC3ed00/4500 V1606 CBS60S
A11RS 0683=%605 RESISTOR $6 SY ,2SK FC TC3e400/+500 01606 CHS560S
A11Re 0757-0465 q RESISTOR 100K 1Y ,12%w F TC20ew100 03298 Clal /B=T0w1003=F
af1R? 07570442 RESISTOR 10K 1X ,125W F 1C80se100 05298 CGe]/8eT00]002eF
Af1RA 0698=0043 2 RESISTOR 1,96k 1Y ,125W F TCS04e100 03298 Cldef/B8eT0w1961F
A11R9 0698-0083 RESISTOR 1,96K 1X 125w F TCs04e100 0329e Clel/BeaTlm]goteF
AfIR10Q 07570409 2 RESISTOR 162 1X ,125W F TCR04e100 03298 Cdat/8eT0e)02ReF
[YRLER] 075720408 REBISTOR 162 1% ,12%% F TCE04e100 03298 Cde1/BeT0e1p2ReF
A11R12 NeA34270% 2 RESISTOR 27 SX 25K FC TC=2+400/4500 01606 ¢8e70%
811RY3 06R322705 RESISTOR 27 SX ,25W FC TCced00/4500 01606 CR270%
A11R4 06R321535 3 RESISTOR 15K SX ,25% FC TC%«d00/4800 01606 (438311
ALIR1S 06831535 RESISTOR 15k SX ,25w FC TC®ed00/4800 01606 €B153%
AfIRybe 069823259 1 RESISTOR 7,87K 1% 1250 F T1C304e100 03298 Clel/8uT0aTB7}aF

¢FACTORY SELECTED PART

AftRyY 07570462 RESISTOR 10K 1X ,125W F TC20e¢e100 03298 Cde1/8T0e1002F
A{1R18 0698048420 1 RESISTOR 226 (X ,125W F TC304e100 03298 Cde|/8aT0=220RF
211R)9 069843442 2 RESISTOR 4,42K 1% ,125W F TCE04+100 03298 Cdet/BaT0edqiyaF
a11R20 069843155 RESISTOR 4,60k {X 125K F TC204-100 03296 Claul/8-T0e404]aF
411R21 07570278 1 RESISTOR 1,78K 1% ,125W F TCR0+e100 03298 Clal/BeT0e1T8]eF
411R22 06833339 PLITSTOR 33K SY ,25W FC TC2e400/4800 01606 €B333S
41tR23 07570387 RELSISTOR 1,33K 1% ,125W F T(80¢e100 03298 Clel/8eT0e133)ef
a11R>a 06833335 RESISTOR 33K SX ,25W FC TC2«000/+800 01606 €8333%
811R2S 0698-049R 2 RESISTOR 53,6% 1X 1250 F TC204e100 03298 Cdat/RaT0e5362eF
A11R26 0698+7627 2 RESISTOR 400K .5% .25W 28489 00981427
ALIR2Y 06983155 RESISTOF 4,64K 1% ,125% F TCa0sej0Q 03298 Cdmy/8aT0etpatef
411R28 069844498 RESISTUR S3,6K 1X ,125W F TC30+e100 03298 Cde1/8eT0e5302eF
211R29 06981427 RESISTOR 400K .5% .25w 284890 0098-1427
A11R30 069844442 RESISTOR 4,42k 11X ,12%% F TCenee]00 03298 Cdai/Bel0aud2]«F
AL1R3Y 068348225 1 RESISTOP 8,2k SX ,25W FC TCReu00/¢709 01606 cBe22%
A11R32 06K3eu72% 13 RESISTOR d4,7K SY ,25h FC TC3e400/+700 01606 cHBu72S
411R33 0683+3335 RESTSTUN 33K 5% ,25w FC TCeed00/efp0 01606 Cb333s
A11R3a 0757e0443 1 RESISTOR 11K 1X _125W ¢ 1C20e-100 03298 Cdal/8aT0nli02aF
ALIR3S 071S7-0416 3 RESISTOR Stt 1X ,125% F 1C30¢=100 03298 CGel1/8aT0eS]|ReF
A1IR3e 06983154 { PESISTOR 4,22k 1Y ,125W F TCS0ea100 03298 Clel/RaTOel22]eF
At1Ry? 06835625 11 RESISTOR S,6K SX ,25w FC 7C2e400/4700 018606 C8S62S
411038 0683233135 RESISTOR 33Kk SX ,25W FC TC3<800/4800 01606G 833315
411R39 06837525 1 RESISTOP 7,S% SY ,2SW FC 1C8300/¢700 01606 cB752%
411Rap 0683=3335 REBISTOR 33K SX ,254 FC TCe=000/4800 01606 CB333S
Al1Ray 068323335 RESISTOR 33K SY 298 FC 7C2400/+800 01606 cB333s
A11Ra2 06833335 RESISTUR 33K SX ,25W FC TCE=400/4R0Q0 01606 €8333%
411Ra} 0683+3315 RESISTOR 33K S% ,25W FC 1C3-400/4800 01606 CR333%
AliRas 0757«0086 q RESISTOR 750K 1X 125N F TC30+e100 08520 CMF e5Se}
A1tRaS 0757«0a86 RESISTOP 750K §X 125w F TCx0+4«100 055820 CMFe55e)
Al1Rag 0757-04d8e RESISTOR 7SOK 1Y 125K F TC304e100 05520 CMFe55e]
43tRa? 0797«0486 RESISTOR 750K §% ,125w £ TC204«100 05520 CMFeSSey
Af1Ra8 06833335 RESISTOR 33« Sx ,25# ¥C TC2-400/4800 01606 €8333S
A11Rg9 66833335 RESISTOR 33K ST ,25W FC TC®~d00/+800 01606 €8333%
41tRs0 0683-3335 RESISTOR 33K SY ,25W FC TC2=000/4800 01606 £B8333S
211RS 0683+3335 REIISTOR $3x SX 25w FC TC3400/4800 01606 €B333%
ALirs2 06833335 RESISTOR 33K SY ,25W FC TC=00/+800 01606 c83335

See introduction to this section for ordering information
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Section VI Model 4262A
Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
HP Part .- Mfr
Reference : Qty Description Mfr Part Number
Designation Number Code
IYXR2 910020866 2 TRANSFORMER, PULSE TOK4i2Na 26480 91000866
A1t2 9100-0866 TRANSFORMER, PULSE TOKd12N4 28480 9100=0866
A1UY 18260319 S 1C OP AP 0300F LF3SeH
Ay1u2 1R26=0319 1C OP Amp 0349F LF3S6K
a11U3 1R26-0326 [ 1C 0P AMP 07933 RCUSSEON
a2 00262066512 1 RANGE RESISTOR BOARD ASSEMBLY 28480 08262606512
0u2b2+26512 1 PC B04ARD, BLANK 28480 0426226512
a12Cy 01600159 1 CAPACITORFXD 68Q00PF ¢=10X 200VDC POLYE 0420J) 292Pb8292
ay12c2e 0140=0190 1 CAPACITORFXD 39PF +o53 300VOC 72130 OMISEIQ0J030GNVICR
*+FACTORY SELECTED PART
412C3e 0121-00%9 2 CAPACITUR=YV TRMReCER 2e8PF 350V PCeMTE 73899 ovi1PREA
«FACTORY SELECTED PART
a12¢s 0180=1051 CAPACITOR, FXD 100 UF jbv M 28480 01B0«1051
8412CS 0180=10S1 CAPACITOR, FXD 100 UF fov ¥ 28480 0180-1051
a12Ce 01500050 6 CAPACITORFXD 1000PF «B80e20% 1KVDC CER 284089 0150-0050
a12C7 0150-00%0 CAPACITOR=FXD 1000PF +80-20% 1KVDC CEWR 28480 015020050
A12C8 01500050 CAPACITUR=FXD 1000PF ¢80220% 1kvDC CER 28480 01500050
Ar2co 015020050 CAPAC1TOReFXD 1000PF +80=20% 1XVDC CER 28480 013020050
ateci1o 0150=0050 CAPACITOReFXD 1000PF ¢80020% 1KVDC CER 28480 01500050
A12C11 01210105 1 CAFAC1T0ReV TRMH@CER 9235PF 200V PLeMTG 73899 OV1IPRASD
a12Cy2 01800209 1 CAPACITORFXD {UFe7Se10x 150VOC AL ou20d 3001086150842
812C13 0360-2150 1 CAPACITORFXD 33PF +e5X 300VNC 28480 01602150
A12C14 0160=2199 3 CAPACITORFXD 30PF +e5% 300VOC 28480 0160=2199
A12C195 0180=1051 CAPACITOR, FxD 100 UF tev M 28489 01801051
a12cie 01AV=10S1 CAPACITUR, FXD 100 UF lev M 28480 0160=1051
412€1?7 0180-1051 CaPACITOR, FxD 100 UF 1oy M 28a8o 0180+1051
412C18 0180-105t CAPACITOR, FXD 100 UF lev M 28480 018021051
at2cy9 0180-1051 CAPACITOR, FXD 100 UF jov M 28480 0180-1051
412C20 0180«10S1 CAPACITOR, FXD 100 UF fev M 28480 0180=10%1
A12CRL 1901-0040 60 DIODE=SWITCHING 30V SOMA 2NS DOe3S 28480 1901 -0040
ajece2 1901-0040 . DIVDE-SAITCHING 30V SOMa 2NS 0035 28480 19010040
Aj2CR3 1901=0040 DIODE-SWITCHING 30V SOMA 2NS D0=3S 28480 1901-0040
A12CRG 1901«0040 DI0DE=Y~1TCHING 30V SOMA 2NS D0=3S 28480 190120040
A12CRY 1901-0040 DIODE=SWITCHING 30V SOMA 2NS D0=3S 28480 19010040
A12CRe 1901~-0040 OIODE=SWITCHING 30V SO0MA 2NS 00«35 28480 1901=-0040
A12CRY? 190t=0040 DIODE=SWNITCHING 30V S0Ma 2NS 00«35 28480 1901=0040
412CR8 1901 =0040 OIODESWITCHING 30V SOoM4 2NS D0e3S 28480 1901«0090
A12CR9 1901=0040 DI100E=SWITCHING 30V SOMa 2NS 00«35 28480 19010040
ag2caio 1901-0040 DIONESSWITCHING 30V SOMA 2N5 D035 284890 19010040
A12CR11Y 1901 «0040 DIODELSWITCHING 30V SOMA 2NS DOe3S 28480 190120040
ar2cay2 19010040 NIODE-SWITCHING 30v SOMA 2N3 00-3S 28480 1901«0040
A12CR13 1902=3149 DIODF=INR 9,09V SY DOe? PD3,4w TLS8¢,057X 02236 Fl12%¢
A12CRY4 1901«0040 DIOOE=SWITCHING 30V SoMa 2NS D0=-3% 28480 1901=0049
A12CR1S 1901=0040 DIODE-SWITCHING 30V S0Ma 2NS D0«3S 28480 1901=0040
812CR18 19010040 DIODE-SWITCHING 30V S0Ma 2NS D035 28480 19010040
ag2ca17 1901-0080 D100E«SWITCHING 30V SOMA 2N§ 00«3% 28480 19010040
A412CR18 19010040 CI0DE=SWITCHING 30V SO0MA 2NS 00-35 28480 19010040
a12CR19 1901«0040 DIODE«SwiTCHING 30V SOMs 2NS D0e3S 24080 1901=0040
412CR20 1901-0040 DIODE=SATTCHING 30V SOMa 2NS DO-3& 28u80 1901=0040
412Ky 0890-0237 1 RELAY, REED 2A 264890 0490-0237
a120% 18550091 TRANSISTOR JeFET NeCHAN DeMODE ST 28489 18550091
41202 189520091 TRANSISTOR JeFET N=CHAN DemQoOL ST 28480 18550091
41203 1855-0091 TRANSISTOR J=FET Ne(HAN DeMODE S1 28480 18950091
41214 1R5S=0117 1 TRANSISTOR J-FET N-CHAN SI 28480 184950117
41208 18550091 TRANSIBTOR JeFET NeCHAN DeMODE SI 28480 18590091
a120s 1855«0091 TRANSISTOR JoFET NelHAN D=MODE 81 284890 16550091
at2n7 1855-0091 TRANSISTOR JeFET NeCHAN DeMOOL 81 28480 18590091
41208 1855«0091 TRANSISTOR JeFET NeCHAN DaMODE SI 28480 185920091
41209 18550091 TRANSISTOR JeFET NeCHAN DeMODE SI 28480 18590091
412010 185520091 TRANSISTOR JeFET NeCHAN DeMODE S1 28480 18550091
12011 18550091 TRANSISTOR JeFET NeCHAN DoMODE SI 28480 185520091
412012 1858-0071 TRANSISTOR NPN SI POS30OMW FT3200MMZ 28480 18500071
A12013 1A520071 TRANSISTOR NPN SI PDS3I0OMN FTu200MMZ 28480 18540071
412014 1858«0041 & TRANSISTOR JeFET 2NS245 NeCHAN D=MODE SI 01694 2NS24S
41201% 18540013 1 TRANSISTOR NPN 2N22184 S| T(eS PDs8QOMW 02036 2N2218a
412016 1853-90012 2 TRANSISTOR PNP 2N29044 S| 1039 POS6OOMN 0169 2N2904a
412017 18530020 TRANSISTOR PNP S1 POS300Mm FTsiSOMMZ 28480 1853-0020
412018 1853-0020 TRANSISTOR PNP S1 PD®3I0OMA FTa{SOMH? 26a80 1853-0020
412019 185320020 TRANSISTOR PNP S1 PDS3I0OMA FTs150MHZ 28480 18530020
412020 1858-0071 THANSISTOR NPN S1 PD=300Mw FTx200MM2 28480 18540071
412021 18530020 TRANSISTOR PNP 31 PD®300Mw FTa{SOMAH2 28089 18%3«0020
d12022 1A5320020 TRANSISTOR PNP S POE3IOOMw FTai1SOMMZ 28480 1853=0020
412023 185320020 TRANSISTOR PNP S} POs30QOMA FTB1SOMHZ 28480 18530020
See introduction to this section for ordering information
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Table 6-3. Replaceable Parts (Cont'd).

Section VI
Table 6-3

Reference HP Part _ Mf .
U Qty Description r Mfr Part Number

Designation Number Code

A12Ry 21002514 1 RESISTOR.TAMR 20K 10X C SIDEeADJ jetRN 03654 ETS0W203

A12R2 068321085 35 RESISTOR M SX ,25W FC TCEe800/¢900 01606 €8105%

A$2R)3 0683-10SS RESISTOR 1M SX ,25W FC TCaw800/4900 01606 CBt0SS

a12Ra 069002298 1 RESISTOR 10 .05% .33W 28480 0696+2298

A12RS 06982294 1 RESISTOR 100 .1 ,05% 28480 06982294

A12Re 069842296 1 RESISTOR 1010.1 ,05% 28480 06982290

Ay2ny 069822214 1 RESISTORIFND 10,0k QMM 0,05% 1/8w MF 28489 00982218

A12R8 0698-5408 1 REBISTOR 1,111K ,25% 1254 F 1CR04=100 03888 PMESSe]/8aT00])tIReC

412R9 069842225 1 RESISTORIFAD 90,0x OMM 0,08X J/8W MF 28480 0698+222%

A12RYO 0698«3329 1 RESISTOR 10K ,SX ,12%% & TC804e100 0ls8s PMESSe1/8eT0e1002=0

ISELIN] 068323339 RESISTOR 33K SX ,25% FC TC®=q00/4800 01606 C83338

A12R12 0683«4370% a RESISTOR a4y SX ,29W FC TC2ed00/+500 01606 c8at0%

A12R13 06f3e470% RESISTOR 47 SX ,25W FC TCu=a00/¢500 01606 €Bav0s

412R14a 00831055 RESISTOR 1M SX _2%W FC TC2e80074900 01606 C810%%

A12R1S 0683+10%S RESISTOR 1M SY ,25W FC TC2<800/4900 01606 CB10%S

A12R16 0683«105% RESIATOR 1M Sx ,25W FC 1C2+800/4900 0te0G CH105S

412R17 0623210%5 RESISTOR IM Sx ,2SW FC TC2=B00/4900 01600 CR105S

AJ2R18 06831055 RESISTOR 1M SX ,25w ¢C 1C2=800/4900 01606 €B810SS

A12R1Q 06A3=10%5 RESTSTOR 1M SX ,2SW FC TCwe800/¢900 01606 c810SS

412R20 0683-10%5 RESISTOR 1M SX 25w F( TC8e800/+900 01606 cé105%

A12R21 0683-10%5 RESISTOR (M Sx ,2SW FC TC2e800/4900 01606 CB8105S

A12R22 0683+10%% RESISTOR 1M Sx _2§w F(C 1(3800/4900 01606 CB10SS

A12R2} 0683«3335 RESISTOR 33K 5% 29w FC TC8=a00/4800 01606 €a333s

A12R24 0683e3335 RESISTOR 33K SX ,25W FC TC2<400/4800 01606 ca333s

A12R25 06833335 RESISTOR 33k SY 29w FC TCE=000/4800 01606 (B333S

412R28 068323338 RESISTOR 33K SY 25w FC TCa=400/4800 01606 CB333S

A12R27Y 0683+3335 RESISTOR 33K SX 25w §C TC®«a00/¢800 01606 CB333S

A12R28 00683+1035 21 RESISTOR 10K SY ,2%W FC TC%ea00/¢700 01606 CB8103%

A12R29 068325655 PESISTOR S,6M S ,25W FC TC2e900/41100 01606 C8565S

A12R30 0683+1035 RESISTOR 10K SX ,25W FC TCs=400/+4700 01606 ch103S .

A12R3t 068343325 4 RESISTOR 3,3k Sy +25W FC 7C2eu00/4700 01606 ces3es

A12R32 06683-106% ] RESISTOR 10M 5% ,2%w FC TC3=900/+1100 01606 C81069%

812R33 0683+1055 - RESISTOR IM SXx 25w FC TC2e800/+900 01606 CB105S

A12R34 0757-0394¢ 2 RESISTOR S1,1 1% ,125W F TC30ee100 03298 Cde1/BoT0eS k] of

412038 06A321035 RESISTOR 10R ST ,25W $C TC2=200/4700 01606 CB4103%

412R3e 0683.0275 2 RESISTOKR 2.7 5% «25W FC TC244300/+500 01606 €8276S

A12R37 00834705 RESISTOR 47 SY 25w FC TC324400/4500 018606 CBa7tos

Ap2R3e 06834705 RESISTOR 47 SX ,25w FC TC5e400/¢500 01606 CBuvo0S

41239 0757=0394 RESISTOR S1,1 1% ,125K F TC50e=100 03298 Cdel/BeT0eSiR =F

Ag2R40 064321035 RESISTOR 10K SY ,25W FC TCmed00/+700 01606 C8103%

A12RuY 06830275 RESISTOR 2,7 SX ,25W FC T(C9=000/4500 01606 £8276S

812Ru2 0747-1090 2 RESISTOR 261 1X .S F TC80+=100 0209¢ MFIC1/2+10=201ReF

412Ru3 0757=1090 RESISTOR 261 {X ,Sw F TC304e100 0299¢ MF7C1/2=T0u2b6tReF

412Rq8 0683-3335 RESISTOR 33K 55X ,25W FC TCwe400/4800 01606 €83335

412R4S 0683=3335 RESISTOR 33K SX «25% FC TCRe400/4800 01606 €B8333%

AQ2Rgs 06833335 RESISTOR 33K SX ,25W FC 7(8«000/+800 01606 CB333S

412R47 068323335 RESISTOR 33K SX 25w FC TC®=d00/+800 91606 €83335

d12RyN 06833335 RESISTOR 33K Sx ,25# FC TC®ed00/e4800 01606 €B333%

A12Ras 0683+3335 RESISTOR 33K 5% ,25W FC TCs-000/4800 01606 c83339

412RrS0 068343335 RESISTUR 33K ST 29w FC TCE=400/+500 01606 CB3335

Ag2uy 1826-0320 1€ oP amp 07933 RC4YSS80N

Aty 182640089 1 1C 2525 oP Awp 03791 HA2w2525«%

Al 0326266513 1 PROCESS AMPLIFIER BOARD ASSEMBLY 28480 04202066513
06262=26513 1 PC BOARD, BLANK 28489 03262+26513

413CHe 0121-00%9 CAPACITOR=V TRMReCER 2+8PF 380V PCaMTG 713899 OViiPREA

*FACTORY SELECTED PARY

A13C2 01601586 3 C1FxD My 0,1 UF 10X 100VDCW 28480 0lo0=1580

A13C3 0100-22%4 1 CAPACITORSFXD 7,5PF ¢a, 23PF SQOVNC 28480 0160=225¢

413cy 0160+1586 C1FXD MY 0,1 UF 10X 100vOCHw 28480 0160=158¢

A13cs NOT ASSIGNED

2413Ce NOY ASSIGNED

413Cy 0180«10S1 CAPACITOR, FXD 100 UF 1oy M 28480 01801051

At3ce 0180+10%51 CAPACITOR, FxXD 100 UF 1oV M 28480 01801051

A13¢9 016022055 L) CAPACITORFXD ,01UF ¢80e20X 100VDC (44 28480 01602055

41310 01602055 CAPACITORSFXD ,01UF +80-20X 100VDC CER 28480 016022035

413¢y1 0180«109%1 CAPACITOR, FXU 100 UF feov M 28480 01801051

413C12 01R0=1051 CAPACITOR, FXD 100 UF Jov ™ 28480 0180+«109%1

A13cy3 0160220585 CAPACITOReFXD ,01UF +80-20% 100VOC CER 284890 01602055

413C1a 01602055 CAPACITOReFXD ,01UF 480020% 100vDC CER 28480 010022055

A13C15 0150=00%0 CAPACITORFXD 1000PF +B0=20% 1KVDC CER 28480 01500050

L13C1e 01200200 CAPACITOR=FXD 390PF ¢e%% 300VDC MICADeT0 12136 OMISF391J0300nViCR

Ay3cy? 016022055 CAPACITORFXD ,01UF ¢80=20X 100VDC CEW 28480 016022055

413¢C18 0160-205%5 CAPACITOR-FXD ,01UF +80=20% 100VDC CER 28489 01602055

413cy0@ 0180-10%1 CAPACITOR, FXD 100 UF jev M 28480 018001051

See introduction to this section for ordering information

S



Section VI Model 42624
Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
HP Part -
Reference Qty Description mtr Mfr Part Number
Designation Number Code
A13C20 01801091 CAPACITOR, FXD 100 UF jov M 28480 0180«10%1
agl3c21 0160-2055 CAPACITORePXD ,01UF +80-20X% 100VDC CER 28480 0160220%5
A13¢c22 0160+205S CAPACITORFXD ,01UF ¢80+20% 100VDC CER 26080 01602095
Af13CRY 190120033 2 DJODEwGEN PRP 180V 200MA DQe? 284890 19010033
Af3CR2 19010033 DIODE-GEN PRP 180V 200MA DOe? 28480 19010033
A3CR3 19010040 D]0OE«3WITCHING 30V S0MA 2NS 00«35 28480 19010040
At3CRO 190120040 DI0ODE=SWITCHING 30V S0MA 2NS LO~3S 28480 19010040
A13CRS 190140040 DIODE«SWITCHING 30V SOMA 2NS 00«39 28480 190120040
AQ3CRs 19010040 DIODE«SNITCHING 30V SOM& 2NS 0035 28480 1901-0040
A 3CRTY 1901=0040 DTIODE«SWITCHING 30V SOMA 2NS 0035 284890 190120040
413CR8 19010040 | DIODE«SWITCHING 30V SOMA 2NS 00«35 28480 19010040
a13CR9 19010040 DIODE«SWITCHING 30V SOMA 2NS DO«3% 26480 190120040
a13CR10 1901~0040 DICDE-SWITCHING 30V SOMA 2NS DOe3S 28480 1901=004a0
ap3cr1y 19010040 O1ODE«SWITCHING 30V SOMA 2NS DOQe3S 28480 19010040
A13CR12 1901-0080 OJODE«SWITCHING 30V SomMa 2NS DO«3S 28480 1901«0040¢
a13CH1S 19010080 DIODE=SWITCHING 30V SOMA 2NS D035 28480 19010040
a13CR14 19010040 DIODE-SWITCHING 30V S0MA 2N3 DO»3S 28480 19010040
a13CR1S 1902-0041 [ D10DE«INR $,11V SY DOe7 POs,dw TC®e,009% 02036 S1 1093998
a13CR16 1902400401 O1ODE«ZNR S, 11V 3% DO0«7 PDa,an T(se,009% 02036 81 1093998
At3CR1Y 1902«0049 3 DIODE«INR 6,19V 5% DO«7 POE, 4K TCee,022% 02236 Fl7240
B13CRIB 19010040 DIODE«SWITCHING 30V SOM4 2N3 D0=3S ) 28480 19010040
AL13CR1Q 196120040 OIODE=SWITCHING 30V S0MA 2NS DOe3S 28480 19010040
A13CR20 1902+3109 DIODE=INR 9,09V SX DOeY PDe, 4w TCEe¢, 057X 02236G Fl125¢6
at304 185540091 TRANSTISTOR JefgT NeCHAN DeMODE SI 28480 185520091
a13qQ2 18550091 TRANSISTOR JeFET NeCHAN DeMODE S1 28480 185520091
A130% 18550091 TRANSJSTOR JeFET NeCHAN DeMODE 81 28080 18550091
41300 185520091 TRANSISTOR JeFETY NeCHAN DaMODE SI 28480 18550091
41309 18550091 TRANSISTOR JaFET NeCHAN DeMODE SI 28480 1855009}
A1306 1855=0091 TRANSISTOR JoFET NeCHAN DeMODE 8% 284080 18550091
ag3q7 185300020 TRANGTISTOR PNP §1 POS300Mw FT8150MHZ 28480 18530020
at3on 185320020 TRANSISTOR PNP S1 POSI0OMw FYRISOMM2 28460 185320020
41309 tRS30020 TRANSISTOR PNP ST PO=30O0MN FTz]150MMZ 28480 1853-0020
413010 18530020 TRANSISTOR PNP S] POS30OMW FTaiSOMHZ 28080 18530020
a13011 185320020 THANSISTOR PNP S1 PO&30OMw FTa150MHZ 28480 18530020
813012 1R530020 TRANSISTOR PNP S1 PDa30OMW FTEISOMH 28480 185320020
413013 18530020 TRANSTISTOR PNP S] PDsYOOMW FTaiSOMHI 28480 189320020
a13014 125320020 TRANSISTOR PNP S1 POSSOOMa FTx1SQMHZ 28480 18530020
413015 1853.0020 TRANSISTOP PNP S1 PDS30OMn FTRISOMMZ 28480 1853=0020
A13010 185520062 TRANSISTOR JeFET NeCMAN DeMOOE SI 28480 1855200062
13017 185520062 TKANSTSTOR JeFET NeCHAN DeMUDE S1 28480 18550062
a13018 18550062 TRANSISTOR JeFET nNeCHAN OeMODE 81 28480 18550062
413019 145520062 THANSTSTOR JeFET NeCHAN DeMODE ST 28480 185520002
a13r) 2100=25t0 4 RESISTOR=TRMR 100K 10X C SIDE=ADJ 1~TRN 73138 62231+1
A13R2 2100-25106 RESISTOReTHMR 100Kk 10Y C S10E«ADJ 1=TRN 73138 62+231~1
Ay3RY 06831039 RESISTOR 10% SX 29w FC TC3400/4700 01606 CH103%
a4 8Ra 06831035 RESISTOR 10K 5% ,2%W FC TC=~400/4700 01606 €8103%
a13RS 068321055 "RESISTOR 1M SX ,2%w FC TC3=800/+900 01606 CB105%
atlre 06982208 2 RESISTORIFXD 100 OHM 0,05% 1/8W MF 284890 069822200
A13RY 06982207 2 RESISTOHLF XD 900 OMM 0,051 1/78m MF 28480 069822207
Ay 3RA 06R3e10SS RESISTOR 1M SX ,25W FC 1C3=800/4900 01606 CH10SS
413R9 06982206 PESISTORIFXD 100 UMM 0,05% 1/BwW MF 28480 069822206
a13ryo 06982207 RESISTORIFXD 900 DMM 0,05% 1/8n MF 28480 06982207
A13RYY 068341085 RESISTOR 1M SX ,25w FC T(3«800/4900 01606 €B10%5S
813R12 069802297 [} RESISTOR 3.01K .05% 28480 069802297
ay13R1y 069822297 RESISTOR 3.01K .05% 28480 069802297
A13R14 069822297 RESISTOR 3.01K .05% 28480 0698=2297
at3rys 0698348} 2 RESISTOR 133K 1% ,125% F TCz0¢<100 03298 Cde)/8eT0e1333=F
YRLITY 069842297 RESISTOR 3.01K .05% 284180 069822297
aSm? 068321055 RESISTOR 1M 5% 25w FC Y(32800/4900 01606 €8105%
a13R18 069842297 RESISTOR 3.01K .05% 28480 069R«2297
at13RyQ 069842297 RESISTOR 3.01K .05% 28480 069822297
a1ir20 06982207 RESISTOR 3.01K .05% 28480 06582297
a13R21 06983451 RESISTOR 133K 1% ,125W F 1C=0¢=100 03298 C0e1/8=T0e1333+F
A13R22 0683-2745 RESISTOR 270K S% .25W
Al13R23 0698-2297 RESISTOR 3.01K .05% 28480 0698-2297
A13R24 0683-1035 RESISTOR 10K 5% .25W FC TC=-400/+700 01606 CB1035
A13R25 0683-1035 L3 RESISTOR 10K 5% .25W FC TC=-400/+700 01606 CB1035
A13R26 0683-2745 RESISTOR 270K 5% .25W
A12R27 0683-1005 RESISTOR 10 5% .25W FC TC=-400/+500 01606 CB1005
a13R28 0683+100S RESISTOR 10 SX ,25W FC T(2e300/+500 01606 CH100%
A13R29 06831025 PESISTOR IK SX% ,25W FU TC=3e400/+0600 01606 €B8102%
A13R30 06B342235 22 RESISTOR 22K SX 25w FC T(8<a00/+800 01606 €8223%
A13R3! 0683-1005 PESISTOR 10 3X ,25W FC TC3000/+500 01606 €B100S
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- Model 4262A Section VI
Table 6-3

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

Reference HP Part A Mfr
- ! Qty Description Mfr Part Number

Designation Number Code

n!'nsz 068301005 RESISYOR 10 $X ,25W FC TCwed00/4500 01606 81005

AI3R3Y 06831055 RESIBTOR 1M SX 25w FC TC®=B800/4900 01606 CHE0%S

A13R34 068321055 RESISTOR 1M SX ,25W FC TC®800/4900 01606 €B109S

A3R3S 0083+1055 RESISTOR [M Sy 25w FC TCee800/4900 01606 €B105S

A13R%e 062321055 RESISTOR 1M SY ,25W FC TCme800/4900 01606 C81055

a38R37 068341055 RESISTOR 1M Sx ,2%w FC TCe800/+900 01606 CB105%

Aj3a3a 0683«10%% RESISTOR {M SY ,254 FC 1C2e800/4900 01606 81055

A13R39 0683+10%% RESISTOR 1M SX ,25W FC TC®e800/4900 010606 CH108S

At3Ru0 0683410SS RESISTOR 1M SX ,25M FC 1C3+800/4900 01606 C81055

Ay3R4y 0083%1025 RESISTOR 1Kk 8% 25w FC TC82400/4600 01606 €Bj02%

ay3R42 008341035 RESISYOR 10K SX ,2%w FC TC®e000/4700 01606 CH103%

A13R4Y 066831235 ] RESISTOR 12Kk 5% ,25w FC TC8+400/4800 01606 CB1235

413R4a 0683e1235 RESISTOR 12K SY ,25w FC TCx=400/¢800 01606 cBrass

Ay3RAY 068312355 RESISTOR §2% SY 25w FC TC8eU00/+4800 01606 cB128%

A13R06 00831235 RESISTOR 12K SX ,25W FC T(8ed00/4600 01606 81235

a13ra? 06R3)055 RESISTOR IM SY ,25W FC TCse800/4900 01606 CA1055 :

(SR LT} 06832235 RESISTUR 22K 44X ,25w FC TC2=000/4800 01606 82248 Y

A13R49 068322238 RESISTOR 22k 9x ,25w F( TCzel00/4800 0:1606 CH223s

413RS0 068322235 RESISTOR 22x Sy 25w FC TC3<400/4800 010606 cBee2ss i

41 3RSy 068632235 - RESISTOR 22K S% ,25m FC TC8«300/4800 01606 c8e2is |

A{3R52 06H3e223% RESISYOR 22k SX ,25w #C TCe=d00/+800 01606 (B2255

813RS3 06632214 RESISTOR 22K SX ,25n FC 1C8e400/4800 01006 (62235

IVELLY] 064322239 KESISTOR 22K SX ,25w 01606 82238

413RSS 0083-223% RESISTOK 22K St 25w TC8+500/4800 01606 €b2235

A13RSe 06A3a2235 RESISTOR 22K SY ,25# FC TCEwi00/4800 01606 (62235

A13RS7 06R3=2235 RESISTOR 22Kk SX ,25W FC T1C8=d00/4800 01606 cB2a3s

433RS8 06R3e2235 RESISTOR 22K S% ,25W FC TCawu00/+800 01606 cB221s

A13RS9 06832239 RESISTOR 22K SY 25w FC TCael00/¢800 01606 82235

813Ra0 06832235 RESISTOR 22K Sx ,2%w FC TCs=400/4800 01606 €82238

A13Re1 06R3.22%5 FESISTOR 221 Sx ,29W FC TC8=d00/+800 01606 Cb223s ,

A13R62 068342235 RESISTOR 22K 5% ,2%W FC 1C2«400/+800 01606 cB223s j

A13Re3 068362235 RESISTOR 22X SY ,25w FC TCWed00/¢800 01606 82239 ]

413ReuU 06832235 RESTSTOR 22k SX ,25W FC TCE2=400/4A00 01606 €R2235 ;

413R65 06832235 RESISTOR 22K 5% 25w FC T(3+300/+800 01606 82235 ;
i

413R66 21002516 RESTSTOR=TAMR {00k 10% ¢ SIDE=ADJ 1=THN 73138 02=231-1 i

A13Re? 21002516 RESISTORTIRMR 100K 103 € SI10E~ADJ {=TRN 75138 02e231e] !

413Re8 06R3=1025 RESISTOR 1K SX .25k FC 1C%=400/+600 01606 81025 ¥

AL3Re9 0683+10a% 3 RESISTOR 100K S% ,25W FC TCaeu00/+800 01606 cB104% |

413R70 06831029 RESISTOK 1K ST ,25W FC T(3e400/¢600 01606 catoes ;

A13R7¢ 0683-3935 2 RESISTOR 39N St 294 FC TC3+400/4800 01606 CB398S i

413R72 0683«1035 RESISTON 10K ST ,25w #C TCxe400/+700 01606 CB1935 2

A13R73 0683+104% RESISTOR 100K SX 25w FC TC2e400/+800 01606 Crous i

413R74 068321035 RESISTOR 10K SY ,25W FC TC3=400/4+700 01606 cHY103% ¢

843R7S 068321025 RESISTOR 1K SX 25K FC TCRed00/¢600 01606 cB102%

A13R7s 0683<192S RESISTOR 1K SX ,25n FC TCa3eu00/¢600 01606 CH102% ‘

a33ry? 066341025 RESISTOR 1K Sx ,2%W FC TCxed00/+600 01806 81029

413878 06R322235 RESISTOR 22h SY ,2Sw FC 1Cxe000/e800 01606 Ch2235 !

A13R79 06834725 RESISTOR 4,7x S 258 FC TCew000/+700 01606 c8472% |

A{3R80 06831029 RESISTOR 1K SY 25w FC TCze400/+600 01606 ce1oes }

A13RAY 068341055 RESISTOK 1M SY 25K FC TC3e500/4900 01606 €B10SS

413R82 0683w1825 S RESISTOR {,8K SX ,25W FC I1C0e400/4700 01606 81823

413R83 0683+2235% RESISTOR 22Kk SY ,2%+ FC 1C8=400/4800 01606 c8223s ;

[JELLT 06A3e182% RESISTON 1,8k SY ,25W FC TC3e400/4700 01606 cB182s ;

413R8S 068342235 RESISTOR 22x SY 25w FC TCs=400/4800 01606 cB223%

A13R86 06831085 RESISTOR IM SX ,25W FC 1C2=800/+900 01606 81055

413R87 068301025 RESISTOK 1X 5% ,2%# $C T(ced00/+600 01606 C81025

Ay3R88 0683=1015 7 RESISTOR 100 S ,295W FC TC8=400/+500 01606 (81015

A13R89 068321015 WESISTOR 100 SX 2SN FC TC®=000/+%00 01606 CB101S

4130y 182600319 IC oP amp 0340F LF356H |

41302 18260319 I1C OP amp 0340F LF 350k i

413ys 18260217 2 1C oP amp 07933 RC4S587 '

413ug 182620217 IC 0P aMp 07933 RCuSSaY

Ag3us 18260326 1C GP amp 07933 RCUSS580N

413us 1820-0326 1C P amP 07933 RC4SS8DN

13y 1A20-0321 2 1C 710 COMPARATOR 02236 710HC

413ya 1R20-0125 1 1c 7 COMPARATOR 02236 T1IHC

M4 08262+665140 1 PHASE DETECTOR & INTEGRATOR BOARD ASSY 28480 08262=66%14

0326226514 § PC BOARD, BLANK 26480 04262226514

ftagy 016021603 2 CsFXD MY § UF 30X 160VOCNW 28480 01601603

d1ac, 0160etb7a { CAPACITOR .33 UF 5% 200VDCW 28480 0lo0wio?y

Lyacy 01001603 C3FxD MY { UF 10X 1govDCH 28480 0160-1603

Atage 01500075 1 CAPACITOR«F XD 4700PF +100=0% SOOVOC CER 28480 01500075

Atacse 0§60-2307 1 CAPACITOR=FXD Q7PF +e5X 300VOC 28080 0lo0~2307

*FACTORY SELECTED PART
—
See introduction to this section for ordering information
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Section VI Model 42624
Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
HP Part e
Reference Oty Description Mfr Mfr Part Number
Designation Number Code
Agdce 0160+1271 2 CiFXD MY 0,01 UF 5% SOVOCw 28480 01601271
agacy 016001587 1 CAPACITOR, FXD POLY 0,33 UF S5X 200avDC 28480 01001587
Aj4C8 01600=15%8 2 CeFxD MY 0,047 UF 5% 100VDCwW 28480 01601558
834C9 0160+1558 CiFxD MY 0,047 UF SX 100V0CW 28460 0160-1558
agecio 01601586 CsFXD My 0,1 UF 10X 100VDCW 28480 01601586
agucyy 0160w1271 CiFx0 MY 0,01 UF SX SOVOCW 28480 uteget2lt
agucy2 0160=10664 CAPACITOR 3300 PF 50V 28480 ole0=106064
Agacys 0100+0127 2 CAPACITORFXD JUF ¢=20% 25VDC CER 28480 0160=0127
agacya 0180+10%2 CAPACITOR 220 UF 6.3V M 28480 0180-1052
Ayuct1s 01602345} 28 CAPACITORSFXD ,01UF 480+20% 100VDC CER 28480 0160=3451
agacis 01603451 CAPAC]ITORFXD ,01UF ¢8020% 100VD( CER 28480 0160+3451
ag4c1? 0160+3451 CAPACITOReF XD ,01UF ¢80-20% 100VOC CER 28480 0160e3451
agacys 0100~3451 CAPACITORSFXD ,01UF +B0e20% 100VDC CER 264890 0100=345]
agucy9 NOT 4SSIGNED
a14c20 NOT ASSIGNED
a14c21 01802105} CAPACITOR, FXD 100 UF tov ™ 28480 0180=1051
agac22 0180%1051 CAPACITOR, FXD 100 UF leV M 28480 0180-1051
agucy 018001052 CAPACITOR 220 UF 6.3V M 28480 0180+1052
Ay4c2a 0te0e0127 CAPACITORFXD JUF 4«20X 25VDC CER 28460 6160=-0127
214C24 NOT ASSIGNED
41429 NOT ASSIGNED
A14C26 NOT ASSIGNED
aracar NOT ASSIGNED
aguCes NOT ASSIGNED
414¢29 NOT ASSIGNED
at4cso NOT ASSIGNED
Aq4C3t
aguCRy 19010040 DIODE«SWITCHING 30V SOMA 2NS DDe3S 28489 1901-0040
aq4CRY 19010040 DIODE=SWITCHING 30V SOMA 2NS D0-35 28480 190120040
Aj4Cwa 1902«30%9 1 0100E=INR 3,83V S3 DOe? POSB un TCEe,051% 02036 $2 10939-02
ALUCRS 190240049 DIODE«ZNR 6,19V SY DO=7 PDs,uw TC=e,022% 02256 Flr240
A14CRO 19010040 DIODE=SWITCHING 30V SOMA 2NS 00e3S 28480 19010040
414CR? 19010040 DIODE«SWITCHING 30V SOMA 2NS VU35 28480 19010040
a1uCre 19023149 OI0DEwZNR 9,09V SX DU«T PDS, 4w TC3e,057% 02236 F17250
AfUCH9 1902~3074 1 DIODE«ZNR 4,32V 2% DO«7 PDs,un TC3e,035% 02036 52 10959=78
At4CR10 190140040 DIODE«SWITCHING 30V SOMA 2NS D035 28u80 19010040
a14CR1Y 19010040 DINDE«SWITCHING 30V SOMA 2NS DOe3S 26480 1901+0040
agacert2 19010040 DI1ODESWITCHING 30V S0MA 2NS 00«35 28480 1901=0040
ALUCRYY 19010040 DIODE«SWITCHING 30V SOMa 2N5 D0e35 28480 19010040
afuCriY 19020048 2 DIODE«2NR 6,81V Sy DOe7 POS,dw TCEe, 043X 02236 Flr2uu
ayuCR1S 19010040 DI0DE=SwITCHING 3OV SOMA 2NS 00«35 28480 190§-0040
44uCR16 1901=0040 DIODE«SWITCHING YOV S0Ma 2NS DO«3S 28480 1901=0040
aq4CRy7 190240049 DIODELINR 6,19V SY D07 PDZ 4w TCEe,0223 02236 Flr240
A14CRY8 19010040 DINDE«SKITCHING 30V S0MA 2N3 DO=35 28480 19010040
8148CR1Q 19010040 DIODELSWITCHING 30V SOMA ¢NS DO-3S 28udg 1901=0040
A14CH20 1902=3149 OI0DE«INR 9,09V SY 00«7 POam un TC®e,057% 02236 Fl7256
ajacRet 1902-3150 ] DIODE=ZNR 9,09V 2% DOe7 POE,d4W TC84+,057X 02236 FI745¢6
414CR22 1902+-3149 OJODEINR 9,09V S% DD=7 POB 4N TC3e,0572 02236 Fl725¢6
ag4cr23 1902=312% 1 DIODE=INR 6,98V 2Y DO=? PUS, 44 TC3+,005% 02236 #27445
a149y 18%%5=0062 TRANSISTOR JeFET NeCHAN DeMODE SI 2848¢ 18550062
ataQ2 18550091 TRANSISTOR J=FET NeCHAN D=MUDE SI 28480 185520091
A1403 1855#0091 TRANSISTOR JeFET NeCHAN D=MODE SI 28480 18550094
a14aQq 185520119 1 TRANSISTOR J-FET N-CHAN SI 284890 1855<0119
Aguas 18550081 TRANSISTOR J«FET 2NS245 NeCHAN DeMODE SI 0169M 2N924S
At4Gs 18530020 TRANSISTOR PNP 31 PD330OMN FTz150MKZ 28480 18530020
aguay 18540023 1 TRANSISTOR NPN S] TOe18 PD23&OMK 2BaBo 1854=0023
A1408 18540071 TRANSISTOR NPN ST PO3300MW FTs200MHZ 28480 18540071
81409 18950091 TRANSISTOR JeFET NeCHAN DeMODE SI 28480 1685520091
a14910 18530020 TRANSISTOR PNP S] PDS300OMm FT8150MHZ 28ab0 18530020
844Q11 18580071 TWANSISTOR NPN SI PDS3IQ0Mn FTE200MHZ 28480 1854=0071
a14@y2 185320020 TRANSISTOR PNP S1 POs300Mw FTs1SOMMZ 28480 1853=0020
414013 185040071 TRANSISTOR NPN SI PDE300Ma FTs200MHZ 28480 185G0071
ajanga 18530020 TRANSISTOR PNP SI PDa30QMw FT3150MHZ 28480 1853=0020
414045 1853-0020 TRANSISTOR PNP S1 POS300Mm FTa150MHZ 28480 186530020
410016 1855+0062 TRANSISTOR JeFET NeCHAN DeMQODE SI 28480 18550062
14017 18550062 TRANSISTOR JeFET NelHAN DeMODE SI 28480 18595-0062
a1aq18 185500091 TRANSISTOR JeFET NeCHAN DeM0DE ST 28u80 189520091
A10Q19 *1855=0081 TRANSISTOR JeFET 2NS205 NeCHAN OeMODE SI 0169H 2N524S
414020 1855=0081 TRANSISTOR JeFET 2N5245 N=ChHAN DeMODE SI 0169H 2n524%
2414021 189530034 2 THANSISTOR PNP SI TOw18 PDB3o0MW 28080 1853%0034
418022 °185%=0081 TRANSISTOR JaFET 2N5245 NeCHAN DeMODE S1 0lo9n 2N5245
414023 4 855«0081 TRANSISTOR JeFET 2N5245 NeCHAN DeMODE 81 0169H 2N5245
4140G24a 1853=0034¢ TRANSISTOR PNP SI TOe18 PDxlooMw 268480 18530034
A1402% 18530020 TRANSISTOR PNP S1 POB3QOMw FTz150MW 25460 185320020
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Table 6-3. Replaceable Parts (Cont'd).
Referen HP Part A Mfr
e erence Qty Description Mfr Part Number
Designation Number Code
214026 18530020 TRANSISTOR PNP ST PUS30OMN FTs130MKZ 28480 185320020
414R1 21002522 2 RESISTORTRMR 10K J10X € SIDE=ADJ 1eTRN 03654 ETSOX103
ALUR2 0683-1525 1 RESISTOR 1,5K SY ,254 FC TC2eu400/4700 01606 [4:75-7.11
ALURY 068321055 RESISTION 1M Sx 298 FC TCce800/¢900 01606 CB10SS
A10Ra 06834725 RESISTOR 4,7k SY ,25W FC TCsed00/+¢700 01606 cauvas
A1 4RS 07571094 ] RESISYOR 1,47K 1% ,125W F 1Ca0s=100 03298 Cdal/B=T0el4lt=F
Af4Rs 07570290 1 HESISTOR 0,19k 1X ,1250 F TCs0+e300 0299¢ MFUC1/8e10-6191of
ALURY 07570349 1 RESISTOR 22,6K 1Y ,125W ¢ TCu0¢el00 03298 Cde1/8eT0e2202=F
A14RA 0eR3¥=108S RESISTOR 1M S ,25% FC TC3e800/4900 01606 €810SS
agare 00A3«10%S RESISTOK IM SX 29w FC TC¥eB00/+4900 01606 €B105%
a18R10 0683«10SS RESISTOR 1M Sx ,25w FC 1CEeB800/4900 01606 €B105%
ISLLIE 066321535 RESISTOR 1SK SY ,25W FC TC%ed00/4800 01606 [LTTX1]
ayury2 06983157 2 RESISTOR 19,6K IX L1250 F TC304%100 03298 Cldel/8210e19020F
A14Ry Y 07570465 RESISTOR 100X 1% ,125W F TCs0+=100 03298 Cdey/BaT0el00F
419R1a 06a83e5655 RESISTOR S,6M SY ,25W FC TC2+900/41100 01606 CB565S
ISCLIE 21002522 RESISTORTRAMR 10k 10X C 3IDE=ADJ 1eTRN 03654 £T50x103
814R16 06831045 RESISTOR 100X SX ,25W FC TCmel00/4800 03606 CBlo4S
IYLLIY] 06832225 3 RESISTOR 2,2K $% ,25W FC 1¢z=400/+700 01606 C8222%
Af4R18 0698«3161¢ 1 RESISTOR 38,3k X ,125W F TCs0+4~100 03298 Clde|/8eT0e3B32eF
a14R1Q 0683-4745 t RESISTON 470K SX ,25W FC TC2wR00/4900 01606 CH474S
a14R20 07%7-0416 RESISTUR S11 1X ,125# F 1C304=100 03298 C4el/8eTO0eS5itRaF
A10R2Y 07570416 RESISTOR S1{ 1% ,12SW F TCe0¢=100 03298 Cle)/BeT0uS]|ReF
AlUR22 06980085 1 RESISTOR 2,61K 11X ,125W F TCa0+w100 03298 Clel/Bat0w2ell=F
A1URP3 068321039 RESISTOR 1M SY ,2SW FL TCa=800/4900 01606 CA10SS
414R24 06R3=333% RESISTOR 33k SX ,2%w #C TCsv4a00/+800 01606 €B33315
A1UR2S 0oR3e274a5 1 RESISTOR 270K SX ,25W F( TC2e800/4900 01606 c6274S
414R26 068323335 RESISTOR 33K SY 25w FC 1C5400/4800 01606 C8333%
a14ae27 06A3-3338% RESISTOR 33K SY ,25w FC TC%e00/4800 01006 CB333S
A1UR2S 0653+333S RESISTOR 33K SX ,25W FC TC8=U00/+A00 01606 cB333S
Atdeae 069R~8439 1 RESISTOR 178 1% ,125W F 1C80¢=400 03298 Cdal/8eT0nt 78ReF
ISTLEY 0698-3226 ? KESISTUR 6,49k 11X ,12%% F TCx04e100 03298 Cle)/BaT0ebu9)=F
Afansy 009843226 RESISTOR 6,49K 1Y ,125W F 1Ca04=100 03298 Cle1/84T000491oF
aqdry2 06R321025 RESISTOR 1K SY 29w FC TC3e600/+600 01606 cAy0S
a14r33 069824595 1 RESISTOR 71,5k 1% ,125W F 1C80+-100 05298 Cldel/BaT0nT52«F
. A1U4R3Y 06R3e1035 RESISTOR 10K SX 25w FC TC2=400/4700 01606 81035
' 414R3S 0787-0279 1 RESISTOR 3,16K 1% L1295 F TCe04e100 03298 C4el/8eT0n3lblef
. AfdR3s 06984433 1 RESISTOR 2,26K 1% ,125W F tCE0ee100 03298 Clel/8eT0e2206]1F
a14RY? 0757=0465 RESISTOR 00K 1Y% ,125# F TCs0+=100 03298 C4=1/8T0e1003eF
ALU4RYA 0683=3325 RESISTOR 3,3k Sy 25w FC 1C3<400/4700 01606 88328
A14R39 0698.315S RESISTOR 4,64n 1X 125w F TC304«100 03298 Cdel/8-T0~041=F
a14Ra0 0757=0401 2 RESISTOR 100 1% ,125% F TC%042100 03298 Cldel/B=T0e101=F
a14Ru1 0757«0401 RESISTOR 100 1% ,125W F 1CR04=100 03298 Cle1/8eT0al0]ef
[SLLTF] 068301055 RESISTUR 1M SY ,25W FC TC3-800/¢900 01606 CB10SS
4faRay n643e105% RESISTOR M SX ,25w FC 1C2e800/4900 01606 €B105%
A URua G69R=3157 RESISTOR 19,6K 1X 125N F T(3Q0+=100 03298 Clal/8eT0e19062-F
A14R4S 0757-0465 RESTISTOK 100K 1% ,125w F 1CE04e100 03298 Clel/B8eT0el003F
[IELITY 0683-103S RESISTUR 10K SX ,2%« FC TCe=400/¢700 01606 cB103S
414Ra7 0683«10385 RESISTOR 10k 5% ,25# FC TC22400/4700 01606 CH103S
ISXLIT) 068321035 RESISTOR 10Kk SY ,2%w FC TCee400/¢700 01606 CB1035
414PuQ 06833325 RESISTOR 3,3K S% 25w FC TC3eu00/4700 01606 c8332s
43anrsSo 06A3-3325 RESISTOR 3,3K Sy [25W FC TCZed00/4700 01606 c8s323
A14RS 0683=3335 RESTISTOR 33k 5% ,25W FC TC3+G00/4800 01606 c8333s
AfdRS2 0oA3=1335 RESISTOR 33K Y% 25w FC 1C%<400/4800 01606 €B333S
AtdRrss 0683+3335 RESISTON 33k SY 29w FC TC#2+400/4M00 01606 £B333S
a14nsq 0683-333% RESISTOR 33n 5% 25«4 FC TCe=400/¢800 01606 CB333%
A1 4RSS 0683-3335 RESISTOR 33K 5% 25w FC TC3«000/4800 01606 C8333%
414R56 0683-3335 WESTISTON 33% 5% 25w FC TC8<400/¢800 01606 CB333S
A44RS7 06A3.4725 RESISTOR 4,7K Sy _25W FC YCsel0g/e700 01606 €Ba728
A149R%8 0698-4157 2 RESISTOR 10K 1% ,125K F TC304e50 03298 NCSY
814R%9 06984157 RESISTOR 10K 1Y% ,125W F TCa0+eS0 03298 NCSS
A14Re0 06986943 2 RESISTOR 20Kk 1% ,12%4 F TCx0ee50 03298 NCSS
414Re1 069846943 RESISTOR 20K 1% ,12SW F TCx0+e50 03298 NCSS
418Rs2 06331929 2 RESISTOR 3,9K S% ,25W FC TC3e400/4700 01606 c8392s
81GR63 0683+1225 2 RESISTOR 1,2K SY ,2SW FC TCs=dd0/e700 01606 ce122$
A1URpy 06833925 RESISTON 3,9K SY 25w FC TC3400/¢700 01606 €B8392%
414QReS 0683e122% RESISTOR §,2K SX 25N FC TC3400/¢700 01606 cvt22%
A19Rpe 06833355 RESISTOR 33K Sx ,25a FC 1C®<200/4800 01606 c83335
agaae? 068341245 1 RESISTOR 120K SX 25w FC TC3e800/+900 01606 CB124S
A414R68 0683+43735 1 RESISTOR 4Tk S% ,2%54 FC IC8-400/¢800 01606 €B473S
A14Re9 0683+3335 RESISTOR 33K SXY ,2SW FC 1(C3-400/4800 01606 (423X}
A14R79 00832725 RESISTOR a,7K SY ,25W FC TCe400/4700 01606 cBar2s
Arauy 18260136 2 ICILIN OP, 8MPL, FETmINPT 28480 18260136
a1ay2 18260271 1C 741 OP aMpP 03a0F LMTa1CN
Aqay3 18200321 1C 710 COMPARATOR 02236 T10KC
Ataua 182620136 1CeLIN OP, aMPL, FETeINPT 28480 1826-0136
a16us 1R26=0326 IC af amp 07933 RC4SSBON

See introduction to this section for ordering information
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Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
nce HP Part S Mfr
Referenct Numb Qty Description Mfr Part Number
Designation umber Code
Ay 4Us 1R260319 10 0P AMP 0340F LFISeH
ajuu? 182603206 1C 0P AMP 07933 RCUBSADN
at4us 18200054 | 1C GATE TTL NAND QUAD 2<INP 02236 7400PC
aj4ye 18200630 ] 1¢ Mm1sC TTL 02036 MCaQa4b
agauto 1826<01R80 1 1C S8S 0291J NESSSY
[STIUN] 1820-0379 1 1C GATE TYL H AND=UK 02236 TuHS2PC
aq4ure 18200075 1 1C #F TTL Jek PULSE CLEAR DUAL 02236 74735PC
[SLINE) ta2o-1210 2 1C GATE TTL LS AND=URe]NV DUAL P<1INP 0169H SNTULSSIN
ajauya 18201210 1C GATE TTL LS ANDeURe[NV DUAL 2eINP 0169H SNTULSSIN
a10U1S 18201490 s 1C CNIR TTL LS DECD ASYNCHRO 0169H SNTULS9ON
a1 NUT ASSIGAED
ate NOT ASSIGNED
ay? NOT ASSIGNED
L] NOY ASIIGNED
a19 NUT ASSIGNED
820 NOT ASSIGNED
821 04262=66%21 1 KEYBOARD & DISPLAY BOARND aSSEMBLY 28480 0426266421
0426226521 1 PC BOARD, BLANK 26a80 04262226521
a21CH 01H#0=0291 CAPACITORSFXD (UF+e10X 3SVDC TA 0u20J 1500105903582
421€C2 01603051 CAPACTTURFXD ,01UF ¢80«20X 100VDC CER 28480 0100=3451
a21Cs 01603451 CAPACITORFXD ,01UF 480e20% 100vD( CEN 28480 0160+345]
s21Ca 01603451 CAPACITOReFXD ,01UF ¢80-20% 100VDC CER 28480 0160-3451
A21C% 01A0-0376 1 CAPACITORFXD ,47UF¢e10X SSVOC TA 0420J 1500474208542
421Ce 01800197 & CAPACITOR-FXD 2,2UF+of0x 20VDC T4 0420J 150022%5X902042
a21C7 01800197 CAPACITURFXD 2,2uUF¢=10Y 20VDC T4 0420J 1500225x902042
421C8 0180-0197 CAPACITORFXD 2,2uUf+=10% 20VDC 14 0420J 1500225%902042
a9 01800197 CaPACITURFXD 2,2UF¢e10X 20VOC TA Qu20J 1S¢D225%90204¢2
a21C10 01400148 1 CAPACITURFXD 200PF +=5% 300vDC MICA 72136 OM1SF01J0300WVILR
A21CHY 190140090 DICDESHITCHING 30V S0MA 2N5 DO-$S 28480 19010040
a21Cr2 1901«0040 DIODE=SKITCHING 30V S0Ma 2NS 00«35 28480 19030040
A21CR3 1901~0040 DICDLeSWITCHING 30V SOMA 2NS 00«35 28480 1901 +0040
a2tewy 19010040 DINOE«SWITCHING 30V S0MA 2N5 00=55 28480 190120040
A21CRS 19010040 D10DE=SWITCHING 30V S0Ma NS 10«3S 28480 19010040
a21CR6 19010040 DI0DE<SWITCHING 30V 50MA 2N§ DO=3S 28480 1901=0040
A21CRT 19010040 D10DE=SWITCHING 30V SOMa 2NS DOeSS 21480 19010040
42101 12510541 2 CONNECTOR 34epIn M RECTANGULAR To3s 3431{-100¢
42104 18980019 1 TRANSTISTOR NPN S] TOe18 PD®360MW 26480 18%0=0019
A21R1 06884715 RESISTUR a70 Y ,25W FC T(s=d00/+000 01606 cBYTtS
421R2 00832471% RESISTOR 470 SX ,25w FC TCZ=400/¢600 01606 CHUTLS
a21R3 068324719 RESISTOR G70 5% 25w FC TC2=d00/+600 01606 chaT1s
A21R4 0683.471% RESISTUR 470 5% ,29W FC TC9<400/+600 01606 84S
821KS 06R83ea71h RESISTION 470 S% 25« FC TC2=400/+0600 01606 (rarTLs
821Re 068323305 t RESISTOR 33 SX 290 FC 1(2e000/+500 01606 CR340S
A24R7 06831015 RESISTOR 100 SX ,25w FC 1C8=000/9500 01606 CB101S
A21RR 068321015 RESISTOR 100 5% ,25W FC 1(2.000/¢500 01606 cH101S
A21R9 06831019 RESISTUR 190 5% 25w FC TC8+400/4500 01606 CR101YS
421R10 06834715 RESTSTOR 470 St ,2%W FC TC3=800/4600 01606 CB4TIS
A21R11 068342715 RESISTOR 470 SY ,25w FC T1C2-000/4600 01006 cHarTLS
h21912 0efs=al15 RESISTOR 470 9% 25K FC 1C8=d00/4600 01606 CHaT1S
A2104% 0683-a715 RESISTOR @70 SX ,2%w FC TC®-400/+600 01606 [TTEALY
421R1a 0683-4715 WESISTOR 470 SY ,2%A FC TCae400/¢0600 01606 cHe7S
421845 0683<47tS RESISTOR G70 SX 250 FC 1Cs~800/4600 0160C cAarTIS
821916 068341015 RESISTOR 100 5% ,25# FC 1(8+300/4500 01606 CH1018
A21R17 064341015 RESISTOR 100 5% ,25w FC TC3=u00/*500 01606 c8101%
21818 06838715 RESIJSTON Q70 S% ,25W FC T(8=000/4600 01606 (HeT1S
821R19 06R3ea71s RESISTOR 470 SX ,2%% FC 1C8<400/¢600 01606 cBarLS
421020 0683-a71% RESISTOR 470 SX 2%« FC 7Ce=000/4600 01606 [T
A21R21 06833715 RESISTOR 470 SY ,2SW FC TC«000/¢0600 01606 cBar1S
A21R22 06833715 PESISTON 470 5% 25w FC TC=2-400/+600 01606 CH4T1S
A21R23 06834715 RESISTOR 470 SXY ,25W FC 7(3=000/4600 01606 C8a71%
421R21 0683-4715 RESISTOR a¥0 9% ,2SW FC T(8+300/4600 01606 CBa715
421R2S 0683-4715 PESISTOR Q70 SY ,25w FC TC2ed00/4600 01606 [TTEAL

See introduction to this section for ordering information
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Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part _ Mfr
R Number | QtY Description Mfr Part Number
Designation umber Code
421026 0683+4715 HESISTON 470 SX ,25w FC TCw=U00/+600 01606 CRarTisS
821827 06K1=3935 RESISTOR 39K 5% ,25m FC TC2=d00/4¢800 01606 (83935
421R28 06831035 RESISTUR 10K SX ,2%m FC TCes=u00/¢700 01606 c8103s
421R29 068310345 RLSISTOR 10K SX ,25W FC 1C8300/4700 01606 CH103%
42130 66831035 RESISTOR 10K 5% ,25W FC TC3ed00/¢700 01606 €H103S
A21R 31 06A%e1039 RESISTOR 10K 5% ,25w FC TCZ=400/¢700 01606 €8105%
A21R%2 181001064 s NETWOKKRES 9ePINaSIP ,15=PINeSPLG 28480 181001064
A2141 tR2g=141% 2 1C SCHMITTTRIG TTL LS NAND OUAL de]NP 0169H SN7aLS1 SN
2102 18201279 \ 1C_CNIS8 DELD UPLQUWN SYNCHKO 0169H SNTULS190N
A21ud 1820-1270 | I MV TTL L MONOSTHL . . B169H_|
worT—— «120 NV TTL (3 HEX [=InP 0169M SN74LSO5N
a21us 18201200 1C INV TTL LS HEX 1-INP 0169 SNT4LSOSN
a21us 1A20«1200 1C INV TTL LS HEX JeINP 0169H SNT4LSOIN
2107 12001195 15 IC FE TTL LS DeTYPE PUSwEDGETRIG COM 03790 AMTALS1754
21118 1820=1195 1C FF TTL L8 DeTYPt POS-EOGE«TRIG COM 03790 AMT4L 81754
42149 1A20-1198 1 1€ GAYTE TTL LS NAND GUAD 2eINP 0169H SN74LSO3N
a2iu10 18201197 8 IC GATE TTL LS NAND QUAD 2e]NP 0169H SN74L 800N
A211y1 18201081 18 1C ORVR 1TL BUS DHVR GUAD jeINP 03190 aMat2e
a21ut2 1R20+1470 (] IC MUXR/DATASEL TTL LS 2eTO=1eLINE QUAD 03790 SN74LSISIN
A21Ut} 18201197 IC GATE TTL LS NAND QUAD 2=INP 0lo9M SNTALS00N
a21U19 18201112 ? IC FF TTL LS DeTYPE POSEOGLeTRIG 01694 SN74L 874N
821018 18201195 I1C FF TTL LS LeTYPE POSSEDGE=TRIG COM 03790 AMTULS1TSA
a21U1s 18201195 1C FF TTL LS UeTYPE POS-EDGETRIG COM 03790 AM74ALS | TSA
2117 18201199 IC FF TTL LS DeTYPE POSeEDGETHIG COM 03790 AM74L 31794
a21U1R 18201195 1C FF JTL LS D=TYPE POS<EDGE«TRIG COM 03790 AMT4LS1T54
A21U19 1820-119% 1C FF TTL LS DeTYPE POS«tDGETHIG CUM 03790 aM7aLs17%54
821U20 tR20=1245 2 1€ DCDR TTL LS 2+TO=d«LINE DUAL 2&INP 0169H SN7QLS195N
A2tu2t 18201195 1C FF TTL LS DeTYPE PUSEDGE=TRIG COM 03790 AMT4LS1754
A21uv22 1820-1081 1C DRVR TTL BUS DHVR GUAD feINP 03790 AM8T20
421023 18201470 1C MUXR/DATASEL TTL LS 2eTUelelINE GUAD 04790 SNTUL81ISIN
A21U24 1R20-1473 1 1C ENCON TTL HellP 0169M SNT74148N
421025 1RP0w1201 s IC GATE TTL LS AND QUAD 2-INP 0169H SN74LS)8N
422 04262-66522 2 NISPLAY CUNTROL 8 RAM BOARD ASSEMELY 28480 0420266522
0426226522 PC HOARD, HLANK 28480 04262+26522
222C4 0180-0291 CAPACITORFXD 1UFse10X 3SVUC TA 04204 1500105¥903542
a22c2 01003451 CaPaC1T10RFXD ,0JUF +B8¢=20% 100VDC CEW 28480 0160w 5451
a2acy 01603451 CAPACITORSFXD ,01UF +BU~20% 100VDC CER 28us0 01e00<3451
a22Cu 0160=-34S1 CAPACITOHFXD ,01UF +#80-20% 10OVDC CEW 28480 njeb-3051
A22C% 0160=3431 CAPACITORFXD ,01UF ¢B0=20% 100VDC CER 24480 01e0=3451 .
422C6 0160-2204 CAPACITORSFXD 100PF +=b% 300VOC MICANeTD 28480 0160-2204
A2ec? 01602261 2 CAPACITORF XD 1SPF +eSY S00vDC CERQse30 28480 01n0e2201
s22c8 014600939 CAPACITUR=FXD 430PF ¢=S) 300VDC MICAO+70 28480 01lo0.0939
422C9 0180+0291 CAPACITOR~FXD jUFee}0X 35VDC TA 0420J 1500105K903547
a22C10 016020939 CAPACITOR=FxXD 430PF ¢=5% 300VDC “1C40+70 28480 41600939
A22C1¢ 016040939 CAPACITOR=F XD 430PF +¢eS% 300vDC MICAneTD 28uB0 0160-0939
a22c12 0160.2205 CAPACTITORFXD J20PF +e5% 30UVOC MICAO4TD K480 01602205
a2a2cts 01500121 CAPACITOR=FXD ,{UIF +80220% S0VDC (Ek 2848y 0150~0121
A22Cta 0150-0121 CAPACITUFFXD ,JUF +B0«20% SOVOC CER 28489 01%0~0121
422018 0150-n121 CAPACITORSF XD ,JUF +80e20% SOVDC CER 28449 0190~0121
422C1e 01500121 CAPACTTORF XD [ 1UF ¢B0e20X S0vDC CER 24480 0§150.0121
422017 0150=-0121 CAPACITURFXD ,JUF ¢B30e20% SOVDC CEW 28480 atso-0121
a22cy8 0150-0121 CAPACITORSFXD 1UF +80«20% SovDC CER 28u80 0150-0121
K22049 01800121 CAPACTTURFXD (1UF +B0«20X S0vOC CEW 28080 0150+0121
A22c20 01%0-0121 CAPACTITOR=FXD ,1UF +80-20% SovhC CEFR 28489 0150+01¢14
822CRt 1902-000% DIQDE«2NR 5,11V SY DQO=7 PDE 0w (C0e,n09% 02036 S 10939<94
422J14 1200«0658 5 (SOCKETeIC 24<CONT DIP-SLUK 28a80 12000658
A2209 1853<00R4 [ TRANSISTOR PNP 2NW918 S POz3oN Flo3um? 02036 2Nu9LA
82202 185340084 TRANSISTOR PNP 2N4918 S| POS30n FTZ3MMZ 02036 2nu9td
42203 18530084 TRANSISTOR PNP 2MU918 S PDedoa Fla3MMZ 02036 2N49LK
42204 1RS 30084 TRANSISTOR PNP 2NQ918 31 PDs3ow FYs3uny 02056 2N4¢913
42205 1RS53-0084 TRANSISTOR PNP 2NA918 SI PDalgw FTziMwZ 02036 2Nu91 A
42206 RS 3-00Rd TRANSISTOR PNP 2N4918 S1 PUESOw Flziumy 02036 2na9
42207 1AS3-0084 THANSISTOR PNP 2NU918 3[ PD33On FlalMmy 02030 SNLILH
8220Q8 18536084 TRANSISTOR PNP 2N8918 S1 PDN330w Fleimul 02036 eNd9la
K22/ 0e83«2715 RESISTOR 270 S 25w #C 1C2-000/4600 01606 CB271S
A22m2 06832715 HESTISTOR 270 SY 254 FC tCe000/+500 01606 erns
a22nry 06832715 RESISTOR 270 53 ,25% FCL 1C2=d00/+4600 01606 cHers
A22ra 06832715 RESISTOR 270 5% ,25w FU TCE«800/¢600 01006 (472 F 1
422RS 06532715 RESISTOR 270 S% ,25a FC TC2-000/¢600 01606 82715
822R¢ 0nc3.2719% RESISTON 270 Sy ,25% FC TC8-400/+¢00 alnlG cHer1s
422R7 065322715 RESISTOR 270 ST ,25w FC 1C2=400/4600 81606 LR271S
422R8 neB3=271% RESISTOR 270 SY 25w FC 1(z~000/+600 01606 caers
422R0 06R3-6805 RESISTOR 68 SX 25K FL TC3900/¢500 01606 CREBOS
422R10 06R3-6805 RESTSTOR 68 Sk 258 FC TC2000/+4500 01606 CH6805
S

See introduction to this section for ordering information
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422R11 0683-6805 RESISTUR 68 SX ,25w FC TC2e400/4500 01606 CB680%
a22rg2 0683-6805 RESISTOR 68 SX ,29W FC 7C3ed00/¢500 01606 CB680%
422R13 0683-6805 RESISTOR 68 SX ,25W FC T(3e000/¢500 01606 cB680S
822R14 0683-6805 RESISTOP 68 8% ,25W FC TCx=d00/4500 01606 Cu680S
A22R1S 0683-6805 RLSISTOR 68 S% ,25w FC 102=4a00/4500 01606 C6680S
A22R1 6 0683-6805 RESISTOR 68 S¥ ,25W FC 1Cueu00/¢%00 01606 CR6809
A22R17 06832725 2 RESISTOR 2,7K SX ,25W FL 1C2ad00/¢700 01006 cH272%
422018 06831825 RESISTOR 1,8K SY ,25W FC TC3=000/4700 01606 cHi82%
a22r19 06834725 RESISTOR 4,7k S% ,25w FC TC8ed00/¢700 01606 c4ar2s
422120 1R10e0121 2 NE TWORKRES FePINeSIP ,15=PINeSPLE 28480 1810-0t21
822021 1A1020205 2 NE TWORKRES BePINeSIP (1PIN=5PCG p2u8C 150=81eR4, 7K
s22P22 18100206 Nt TWORKeRLS RePIN«S1P ,1ePINeSPCG 03740 U308Re101303S
22123 068321025 RESISTOR 1K S¥ ,2SW FC 102040074600 01606 €8102%
822R24 068301029 RESISTOR 1K St 25K FC TCa=400/+600 01606 cB10¢%
422R2S 06831025 RESISTOR 1K S% 25w FC T(ewl00/+600 01606 CB1025
A22R26 068341025 RESISTUR (K Sx ,25W FC 1L8+400/4+000 01606 €B1025
a22r27 06831025 KESISTOR 1K S ,25W FC TCaed00/4600 01606 (81029
A22R28 06831025 RESISTOR 1K Sy 25k FC 1C80d00/4600 01606 c81028
A22R29 06831025 RESISTOR 1K SY ,25w FL TL22400/4600 01606 c8102%
422130 0683+1025 RESISTOR 1K SY ,25W FC TLE=U00/+000 01606 cag02s
a22R31 8 NOT ASSIGNED
a22rye NOT ASSIGNED
422R33 NOT ASSIGNED
A2243¢ NOT ASSIGNED
8422839 NOT ASSIGNED
422R%0 NOT ASSIGNED
A22R37 NOT ASSIGNED
a22R38 NOT ASSIGNED
822R39 181001064 NETWORKeRES QePINeSIP ,15=PIN=SPLC 28480 18100164
A22St 31010299 [} Sw1TCH, SLIDE 4e8PST 28480 310120299
a22us 182020738 1 1C DCOR TTL 2-TOwdsLINE DUAL 2eINP 02036 ML 70155P
a22u2 1R20-1194 2 1€ CNTR TTL LS BIN UP/OOWN SYNCHRO 03790 aMTALSI9SPC
A22U3 18201199 7 1C 1MV TTL LS HEX teINP 01694 SNTULBOUN
a22va 1A20=1201 1C GATE TTL LS AND QUAD 2eINP 0169 SNT6LSOBN
a22u8 1820=1688 2 1C DCDR TTL HLDeTO=TeSEG 0ten BNTALS24TN
a22us 18200567 IC MV TTL DUAL 02036 | mCao2up
a2y §1820=1490 1C CNTR TTL LS DECD ASYNCHRO 0169H SN74LS90N
a22u8 18580033 2 THANSISTOR 284890 1858=003%
a22u9 182040628 1C SNTWBIN 64=81T RaM TTL 0340F OMT4BON
agauo 1A201470 1C MUXR/DATA®SEL TIL LS 2-TUeieLINE QUAD 08790 SNT4LSISTM
a22ut1 18201429 2 1C SCHMITTTRIG TTL LS NAND QUAD 2eINP 01691 SNT7uLB1 32N
2212 1820-1112 IC FF TTL LS DeTYPE POS=EDGL=TRIG 0169 SNTULSTAN
a22u13 18201197 1C GATE TTL LS NAND QUAD 2eINP 01694 SNTALBOON
A2ur4 1820-1490 IC CNTR TTL LS DECD ASYNCHRO 0le9K SNTAL 890N
A22U15 1820-1478 2 1C CNTR TTL LS BIN ASYNCHRO 0169H SNTULSIIN
a22u16 185820033 TRANSTS8TOR 28489 18580033
a2u17 1820~00628 1C SNYGUBIN 6a«BIT RAM TTL 03u0F OMTaB9N
s22u18 18201470 1C MUXR/DATAWSEL TTL LS 2eTOsieLINE auao 03790 SNTULSISTN
a22mn 9 18201081 IC DRvk TTL BUS DRVR QUAD leINP 03790 aM8T20
22020 1820~-1081 1C DRYR TTL BUS DRVR GUUAD 1=INP 03190 AMBY 26
a22u21 1820=1196 fC EF TTL LS 0eTYPE POS-EDGE=TRIG COM 03790 AMTULSITaN
a2u22 18180135 H 1€ MC 6810L=1 1K RAM NMOS 02036 MCoBi0Lel
4224 0410=0209 CRkYSTAL, QUARTZ 26480 001020209

See introduction to this section for ordering information
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Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part L Mfr
. A Q Description

Designation Number ty P Code Mfr Part Number
A23 04262-66623 PROCESSOR & ROM BOARD ASSEMBLY 28480 04262-66623

04262-26623 PC BOARD, BLANK 28480 04262-26623
A23C1 0160-2202 CAPACITOR-FXD 75pF S% 300VDC
A23C2 0180-1704 CAPACITOR-FXD 47UF +-10% 6VDC TA 04204 1500476X900682
A23C3 0180-0291 GAPACITOR-FXD 1UF +-10% 35VDC TA 04204 150D0105X9035A2
A23C4 0180-0197 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 04200 1500225X9020A2
A23CS 0180-0197 GAPACITOR-FXD 2.2UF +-10% 20VDC TA 04209 1500225X9020A2
A23C6 0180-0229 CAPACITOR-FXD 33UF +-10% 10VDC TA 04204 1500336X901082
A23C7 0160-3451 CAPACITOR-FXD .01UF +80-20% 100YDC CER 28480 0160-3451
A23C8 0160-3451 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-3451
A23C9 0160-3451 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-3451
A23C10 0160-3451 CAPACITOR-FXD .O1UF +80-20% 100VDC CER 28480 0160-3451
A23CR1 1901-0040 DHODE-SWITCHING 30V S50MA 2NS DO0-35 28480 1901-0040
A23CR2 1901-0040 DIGDE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040
A23CR3 1902-3158 DIODE, ZENER, 9.76V 02236 FZ7459
A23CR4 1902-0048 DIODE, ZENER, 6.81V 02236 FZ7244
A2341 1200-0438 SOCKET-1C 16-CONT DIP-SLDR 01389 583529-1
A23J2 1200-0468 SOCKET-IC 24-CONT DIP-SLDR 28480 1200-0468
A23J3 1200-0468 SOCKET-IC 24-CONT DIP-SLOR 28480 1200-0468
A23J4 1200-0608 SOGKET-IC 40-CONT DIP-SLDR 28480 1200-0608
A23Q) 1853-0089 TRANSISTOR PNP 2N4917 SI PD=200MW FT=450MHz 2R4917
A23Q2 1854-0071 TRANSISTOR NPN ST PD=300MW FT=200MHz 28480 1854-00M
A230Q3 1854-0477 TRANSISTOR NPN 2222A SI T0=18 PD=500MW 02236 2N2222A
A23Q4 1854-0215 TRANSISTOR NPN ST PD=350MW FT=300MHz 02036 SPS3611
A23R1 0683-4725 RESISTOR 4.7K 5% .25W FC TC=-400/+700 01606G 84725
A23R2 0683-4725 RESISTOR 4.7K 5% .25W FC TC=-400/+700 01606 CB4725
A23R3 0683-1025 RESISTOR 1k 5% .25W FC TC=-400/+600 01606 CB1025
A23R4 0683-1025 RESISTOR 1K 5% .25W FC TC=-400/+600 0160G CB1025
A23RS 0683-1035 RESISTOR 10k 5% .25W FC TC=-400/+700 01606 CcB1035
A23R6 0683-1055 RESISTOR 1M 5% .25W FC TC=-800/+900 01606 CB1055
A23R7 0683-1845 RESISTOR 180K 5% .25W FC TC=-800/+900 01606 CB1845
A23R8 0683-1035 RESISTOR 10k 5% .25W FC TC=-400/+700 0160G CB1035
A23R9 0698-3430 RESISTOR 21.5 1% .125W F TC=0+-100 03888 RME 55-1/8-T0-21R5-F
A23R10 0683-5615 RESISTOR 560 5% .25W FC TC=-400/+600 0160G CB5615
AZ23R11 0683-5625 RESTSTOR 5.6K 5% .25W FC TC=-400/+700 01606 CB5625
A23R12 1810-0164 NETWORK-RES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0164
A23R13 . NOT ~ASSIGNED
A23R14 2100-2633 RESISTOR-TRMR 1k 10% C SIDE-ADJ 1-TRN 0365A ET50X102
A23S1 3101-0299 SWITCH SLIDE 4-SPST 28480 3101-0299
A23 1820-1691 [C. MICPROC MOS 28480 1820-1691
A2302 1820-1197 IC GATE TTL LS NAND QUAD 2-INP 0169H SN74LSOON
A23U3 1820-0702 IG DCDR TTL L 4-TO-16-LINE 4-INP 02236 g3LtiecC
A23U4 1820-0702 IC DCOR TTL L 4-TO-16-LINE 4-INP 02236 93L1IPC
A23U5 1820-1081 IG DRVR TTL BUS DRVR QUAD 1-INP 0379p AMBT26
A23U6 1820-1081 IC. DRVR TTL BUS DRVR QUAD 1-INP 03790 AMBT26
A23u7 1820-1195 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 03790 AM741L.S175A
A23u8 1820-1196 IC FF TTL LS D-TYPE PQS-EDGE-TRIG COM 03790 AM74LS174N
A23U9 1820-1112 IC FF TTL LS D-TYPE POS-EDGE-TRIG 0169H SN74LS74N
A23U10 1820-0471 IC INV TTL HEX 1-INP 02236 7406PC
A23011 1820-1195 I6€ FF TTL LS D-TYPE POS-EDGE-TRIG COM 0379D AM74LS175A
A23U12 1820-1201 IC GATE TTL LS AND QUAD 2-INP 0169H SN74LS08N
A23U13 1820-1197 IC GATE TTL LS NAND QUAD 2-INP 0169H SN74LSOON
A23U14 1820-1199 IC INV TTL LS HEX 1-INP 0169H SN74LS04N
A23U15 1818-0423 IC, ROM MOS INTEL 2316 28480 1818-0423
A23U16 1818-0424 IC, ROM MOS INTEL 2316 28480 1818-0424
824 08262266524 1 CUMPARATOR CONTROL BOAKD ASSEMBLY 28480 04262066524

08262226524 1 PC HOARD, HLANK 28480 04262026524
A2ucy 0180~0229 CAPACITOR=F XD 33uUF+=10% fovuC T2 0ag2oJ 1500330x90808¢
a2ac2 0180.0229 CAPACITORF XD 3I3yFe«10% 10VDC T4 03204 1500830901082
a24cs 0160+3451 CAPACITORFXD ,0{UF +80¢03 100VDC CER 28480 0160~3451

e ——
See introduction to this section for ordering information
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Section VI Model 42624
Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
HP Part e Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
A24CRY 19010040 DIODE=SWITCHING 30V S0MA 2NS DOe3S 28480 1901=0040
a24CR2 1901 =0040 DIODE=SWITCHING 30V SOMa 2NS DU=35 28480 1901=0040
A24CRY 19010040 DIODE«SWITCHING 30V SOMa 2N§ DOe3S 28480 19010040
A24CRY 1901«0040 DIODE=SWITCHING 30V 'SOMa 2NS 00«35 284bk0 19010040
A24CRS 190140040 OI1NDE«SWITCHING 30V SOMA 2NS DD-3% 28a8¢0 1901=0040
82uUCKE 19010000 DINDESWITCHING 30V SoMa 2NS 00435 28480 1901+0040
22441 1200-0438 SOCKETeIC 16«CONY OIPeSLOR 01389 $83%29e1
A20KY 04900235 [ RELAY, REED 28ubg 0490«0235
a24%2 0490<-023% RELAY, REED 28480 Quege023s
A24K3 089020235 ReiLaY, WEED 28480 049002135
A24Ky 069000235 RELAY, REED 24480 04900235
A24kS 0890-023% RELAY, REED 28480 0490=0235
A2uKs 01490-0235 RELAY, REED 28480 0899+0235
a24Ly 9100«t618 1 COTL=MLD S,0UM 10X 084S ,1550%,375L6 02178 15443%e1K
A2441 185620071 TRANSISTOR NPN ST PDa30oMw FTs200MHI 28089 1854.0071
A20Q2 18%00071 TRANSISTOR NPN S1 POS300Mw FTS200MNH2 28480 185040071
4248}y 06834715 RESISIOR 470 SY ,25w FC TCE=U00/4600 01606 cauTLS
A24R7 Oonleulds RESTISTOR 4,7k Sy ,25w FC TC22a00/4700 01606 LHu?2%
424R3 06834725 PESISTOR 4,7K 8X 250 FC T(3e400/4700 01606 CBu12%
424Ry 06R3=472% RESIBTOR 4, 7x S% ,25w FC TCeed00/+700 01606 CRu12S
A24RS 06434725 AESISTOR 4,7k 9% 25w FC 1CBe400/4700 01606 CRATES
A24Re 06832715 RESISTOR 270 SX 25w F( TC2<d00/4600 01606 €B271S
A24R7 06432715 RESTSTOR 270 SX ,25w FC TCmel00/4600 01606 cRe”ns
A24RA 06832715 RESISTOR 270 SX% ,25w FL TC®=U000/4600 01606 c8271%
A2UR9 06832715 RESISTUK 270 SX 25w FC TC3=400/4600 01606 ce2T1s
424R10 06832715 RESISTOR 270 S% ,2%W FC TCm«800/4000 01606 CHeT1S
A20R1Y 068322715 RESISTOR 270 SX ,25W F( TC8=400/4600 01806 cuerLs
A24R12 1R10=0184 NETWORKReRES Q«PINe3IP ,15-PINeSPCG 2butko 181001064
a26U1 1820-1112 1C FF TTL LS DeTYPE PUS«tDGETRIG 0169 SNTaLSTaN
22442 12201200 1C INV TTL LS HEX teINP 0169 SN74LSOSN
a2au3 fR20-11% 1C FF TTL LS DeTYPE POS~EDGETRIG COM 03790 AMTALS1TUN
a24us 18201199 I1C INV TTL LS HEX t=INP 0169H SN74LS04N
A2645 18201199 I1C INV TTL LS WEX teINP 01H9H SNTULSUAN
agave 1820~1815 1C SCHMITT=TRIG TTL LS NAND CuAL 4eINP 0169H SN74L513N
a24u7 tR20=1081 IC DRVR TTL HBUS DRVR QuUAD t=IN® 03790 AMPAT26
A24yus 1R20-0471 1C INV TTL KHEX 1e]NV 02236 TaooPC
a2au9 1820-00668 2 1C 8FR TTL NONeINV HEX feINP 02236 T7407PC
a2uulo 1820+0491 1€ OCOR Y7L ACDeT0«DEC 4eTO=10«LINE 0169H SNTU14SN
A2duyy 1620-l|>°5 1C FF TTL (8 OeTYPE POS<EDGESTRIG COM 03790 AMIALS1TSA
a28Uy2 tR20=10RY 1C DRVR TTL BUS DRVR Uuan {=INP 03790 AMBTZ®
420V13 18201081 1C DRVKR TTL BUS DRVK QUAD feINP 03790 AMRT24
lzéﬂl 0426172009 3 CABLE ASSEMBLY 28480 0626172009
A2S 00262-6652S 1 WP«]R INTERFACE BOARD ASSEMBLY 28480 0U26226652%
08262226525 1 PC BOARD, BLANK 28480 0826226525

- 425C1 0180=0291 CAPACTTORSFXD fUFewiOX 3SVDC T4 0420J 15001051903%42
JA2sc2 0160«345t CAPACITOR=FXD 01UF ¢80-20% 100VDC CER 28480 016034%1
425C3 0160=3431 CAPACITONFXD ,01UF #B0-20% 100vDC CER 28480 0160e8451
+25Ca 0160-34%1 CAPACITOReFXD ,01UF ¢8020X% 100VDC CER 28480 0160« 3451
a25Cs 01602204 CAPACITORFXO §00PF +<S1 300VUC MICAD4+TO 28480 01602204
1225Ce 016022204 CAPACITOR=FXD 100PF ¢e5X 300VDC MICAQ+70 28480 0160=2204
425C7 6160+0153 1 CaPACTITORSFXD J000PF +=10% 200VOC POLYE 0420y 29210292
4251 12510541 COMNECTOR 3UePIN M RECTANGULAK 70381 3a3i=100¢
A25J2 1200«04338 SOCKET=1C J6=CONT DIP=SLOR 0138J) 583529«1
4250 1854-0071 TRANSISTOR NPN ST PD®3I0OMn FT3200MHZ 28480 18540071
A2SR1 06838745 RESISTOR 470 9% ,25W FC T(®<300/+600 010606 c8arts
A25R2 06834715 RESISTOR 470 9% ,25w FC T(=2-000/+4000 01606 c8a71%
A2SR3 06834715 RESISTOR 470 SX 2%« FC TC8+400/4000 01606 CRaTtS
A2SRa 06834715 RESISTUR 470 SY ,25% FC TC8«200/4600 01606 cHaTIS
429RS 0683-1825 RESISTOR 1,6K SY 25w FC 1Cced00/4700 01606 CH182%
12%5Re 18100136 2 NE TWORKRES 10=PINeSIP ,1=PINeSPLG 28480 181040130
A25R7? 1810=0125 1 Nt TWORKRES BePIN=SIP ,125«PINSPLG 0248C 750 -
42501 1820-1197 1C GATE TTL LS NAND QUAD 2«INP 01694 SNTaLSQON
5\25()2 1820-15%8 2 1C MISC TTLe WUAD 02056 MC3gayP
A2%u3 1820=1%58 1€ MISC TTLe QUAD 02036 ugsaayP
A25ua 1820-1199 1C INV TTL LS HEX 1eINP 01694 SN7aL808N
A25US 1R20-0289 1 IC GATE 1TL NAND QUAD 2eINP 02236 7403PC

See introduction to this section for ordering information




Model 4262A Section VI
Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part L Mfr
: ; N Qty Description Mfr Part Number
Designation umber Code
A2%Ub 182001199 I1C INV TTIL LS HEX le]NP 0169 8§N74LS04N
42547 18201201 IC GATE TTL LS AND QUAD 2eINP 0169H SN74LBOBN
A2508 18201195 IC FF TTL LS DeTYPE PUSEDGL=TRIG COM 03790 AMT4LS81754
A25u9 18201195 1C FF TTL LS DeTYPE POSEDGEeTRIG COM 03790 AMTALS| 754
A25U10 182001470 IC MUXR/DATA=SEL TTL LS 2=TOwi=lINE GUAD 03790 SN74LSISTN
A25U ¢ 18201470 1¢ MUXR/DATA-SEL TTL LS 2+T0elel INE QUAD 03790 SNTULSISTIN
A25v12 1820«1195 1C FF V1L LS DelYPE POSEOGESTHIG COM 03790 AM7aLS81T54
A543 18201195 1C FF 11U L8 DeTYPE PUSeEDGETRIG COM 03790 AM7aL 81754
A25U14 18201081 1C DRVR TTL BUS DRVR QUAD teINP 03790 AMBT26
A25u3S 18201081 fC DRVR TTL BUS DRVR GUAD {=INP 03790 AMBT2s
425016 18201081 1C ORVR TTL BUS DRVR WUAD teINP 03790 AMBT26
A25U4 7 1R20%1081 1C ORVR TTL BUS DRVR QUAD teINP 03790 AMBT 26
A25u18 1820-10R1 1C DRVK TTL BUS DRVR GUAD {eInP 03790 aAMBT26
A29Up9 18201089 IC ORVP TTL 8BUS ORVR WUAD feINP 03790 AMBT 26
42%U20 18200328 1 I1C GATE 7L NOR GUAD 2eINP 02236 T402PC
825021 1R20=1112 1C FF TTL LS UeTYPE POS-EOGETRIG 01694 SN74LS8 74N
25922 1A20-1112 IC FF TT LS DeTYPE POSeLOGE=TRIG 0169H BNTUL8TUN
A26 NOT ASSIGNEU
827 NOT ASSIGNRD
A28 NOT ASSIGNED
429 NOT ASSIGNED
a30 NOT 2SSIGNED
a3 NOT ASSIGNED
ase2 NOT ASSIGNED
(%3} NOY 2SSIGNED
a34 NOV ASSIGNED
[3 5] 08262«66535 1 BCO QUTPUT CDNTROL bOARKD &SSEMBLY 28ubo 0426266535
04262026535 1 PL BOARD, BLANX 28480 04262226935
435C1. 0160=2199 CAPACITORFXD 30PF oe5X 300VOC 28u8o 056022199
a38¢C2- 01602199 CAPACITOR«FXD 30PF ¢eSX 300VOC 28489 01602199
A35C3- 01800229 CAPACTITORFXD 33uFe«to3 10VOC TA 04204 1500336x901 082
a35¢4. N160=34SY CabaCITORFXD ,01UF +80=20% 100vOC Ckk 26480 01603451
435Cs . 01o0=3451 CAPACITURSFXD ,0f{UF ¢80.20% 100VDCL (EK 28480 0160=34%)
435Ch . 01603451 CAPACITOReFXD ,01UF ¢80-20% 100VDC CEW 26480 0160w345]
a15¢7 . 0160-3451 CAPACITORFXD ,01UF +80e20% 100vDC CER 28480 0160-3451
AYSCA . 01003451 CAPACITORFXD ,01UF 480=20% 100VDC CER 28u80 0160+3451
a35CRy 19020041 DIONE-INR 9,11V SX DOe7 PDS UK TCSe,009% 02036 8§ 10939-98
a35CR2. 1902-0041 DINDE«INR S,11V SX DO=T POs, UN TCse,00Q% 02036 8% 10959496
43544 1200-04%8 SOUCKET=]C 16«CONT DIP«3L0R 0138y 583529«
a3s5Ly 9100-1611 1 COILeMLD 220NH 20X 0350 ,1550X,375LG 02178 158415e2M
435SR 0V6R3e5062% RLSISTON S,6%x SX 25w FC TC3eu00/¢700 01606 €B5629
435R2 068325624 RESISTOR S,6K SX ,294 FC TCs.000/+700 01606 (85028
835R3 066435629 RESISTOR S,6K Sy ,25W FC TC=ed00/+700 01606 (85625
a35Ra 06H3=562% RESISTOR S,6K SX ,25W FC 1Cmed00/¢700 01606 (8s562%
4350y 068350625 FESISTOR S,6K SY ,25n FC 7C=ea00/4700 01606 £H502%
435R4 06R3e562% RESISTOR $,6K %X 25w FC 1C8e000/¢700 01606 c8se62s
435K 0683-562% RESISTOR S,0K SX ,2%W FC TC=2ww00/+700 018606 (85628
(31120 068302225 RESISTOR 2,2K Sx ,2%w FC 1C®ea00/s+700 01606 cB222%
A35R9 06832222% RESISTOK 2,2k 5% ,25W FC TC2ea00/4700 010606 cB222%
A35P 10 06835625 RESISTOR S.6k Sy 29N FC 1C2<a00/¢700 01606 cB502%
A3SREY 06835625 RESISTOR S,6K SY 25K FC TCaeg00/+700 01606 (85625
A35R12 1810-0136 NETHORKeRES 10ePIN=SIP ,1ePINe3PCG 28480 1810-0136
43581 31010299 SWITCH, SLIDE a=8PST 28480 31010299
435y 1820~1423 1 IC MV TIL LS MONOSTBL RETRIG DuaL 0169H SNTALS123N
835u2 1820-0077 1 IC FF TTL DeTYPE POSeEDGE-TRIG CLEAR 02236 7874PC
835U3 1820-1197 1C GATE TTL LS NAND QUAD 2«INP 01694 SN73LSOON
435ya 18200294 8 IC BHFeRGTR TTL Re$S SERIALeIN Pkl QUT 03a0fF DMBS 70N
(3117 18200294 IC SHFeRGTR TYL ReS SERJAL=IN PHL OUY 0340F DMBSTON
See introduction to this section for ordering information
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Model 4262A

Section VI
Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
ce HP Part S Mfr
Referenc N Qty Description ' Mfr Part Number
Designation umber Code
13516° 1820-0294 IC SHF-HGTR TTL Re$ SERIALIN PRL OUT 0340F OMESTON
ISLIEA 182000294 1€ SHF«RGTR TTL Re$ SERIAL=IN PRL NUT 0340F OMBSTON
A35UE 1#20w0066H JC BFR TTL NONeINV HEX 1=INP 02236 1407PC
13509- 18200294 IC SHF=RGTR TTL ReS SER[ALeIN PRL OUT 03u0F DMHS 70N
435010 1820~1081 1C DRVR TTL bUS ORVR QUAD jeINP 038790 AMKT26
assuL Y 1820+0290 1C SHF-RGTR TTL ReS SERIALeIN PRy OUT 0340F OMBSTON
A3SuL2 18200294 1C SHFeRGTR TTL R=$ SERIMLeIN PRL out 03a0f OMBST0N
435013 182020294 1€ SHFRGTR TTL R=S SER1aL<IN PAL OUT 0340F DMBSTON
A3SWLY, 0426172009 CABLE BSSEMBLY 28480 Qu2s1+72009
235w2 08261272009 CABLE ASSEMBLY 26480 0261272009
CHASSIS MOUNTED COMPONENTS

1 0160-4259 1 CAPACITOR FXD .22UF 10%
c2 0160-1586 2 CAPACITOR FXD .1UF 200VDC
c3 0160-1586 CAPACITOR FXD .1UF 200VDC
CR1, CR2 1901-0496 2 DIODE:RECTIFIER POWER
CR3 1902-1232 1 DIODE:ZNR IN3997AR 5.6V PD = 10W
CR4 ~ CR7 1901-0033 4 DIODE Ge 180V 200mA
3] 2110-0007 1 FUSE 1A 250V

2110-0202 1 FUSE .5A 250V
J6, J7, J8 5060-4020 3 CONNECTOR ASSEMBLY,50 CONTACTS

(0PT. 001/004)

A3 04262-66503 1 CONNECTOR BOARD ASSEMBLY, HP-I1B (0PT.101)

0380-0644 2 SCREW, STAND OFF WASHER SP

2190-0034 2 WASHER SP
Q1, 02, Q3 1854-0063 3 TRANSISTOR NPN 2N3055
R1 0683-1025 RESISTOR 1k 5% .25W
R2, R3 0698-3391 2 RESISTOR 21.5 1% .5W
R4 2100-1250 i RESISTOR-VAR 500 20%
RS 2100-1832 1 RESISTOR-VAR 500 10%
st 3101-2216 1 SWITCH:LINE
s2 - S5 3100-1201 4 SWITCH: THUMBWHEEL (OPT. 004)

CABLE ASSEMBLIES

W1 8120-0360 1 FLAT CABLE ASSY (OPT. 001, 004, 101)

04262-61601 1 CABLE ASSEMBLY, Lc, 19cm

04262-61602 1 CABLE ASSEMBLY, Lp, 19cm

04262-61603 1 CABLE ASSEMBLY, Hc, 16cm

04262-61604 1 CABLE ASSEMBLY, Hp, 22cm

04262-61605 i CABLE ASSEMBLY, Hp, 18cm

04262-61901 1 CABLE ASSEMBLY, LINE SWIiTCH

MISCELLANEOUS

5001-0439 2 TRIM, SIDE

5040-7202 1 TRIM, TOP

04261-40024 1 LAMP HOUSE, UNIT INDICATOR

04262-40002 i WINDOW

04262-85001 1 ANNUNCIATOR FILM, UNIT
TOOL 8710-0340 SCREWDRIVER {FURNISHED)

6-20
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Section VI Model 42624
Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
_—
Reference HP Part | o Description Mfr Mfr Part Number
Designation Number Code
—
CHASSIS PARTS
1 5040-7219 2 CAP HANDLE FRONT
2 2680-0172 4 SCREW-MACH 10-32 .375-1IN-LG
3 5060-9935 2 COVER. SIDE
4 5060-9802 2 HANDLE
5 2360-0115 6 SREW-MACH 6-32 .312-IN-LG
6 5040-7220 2 CAP HANDLE REAR
7 0370-2159 1 KNOB:PUSHBUTTON LINE
8 5040-7201 q FOOT, FULL/HALF MODULE
9 1460-1345 2 STAND TILT
10 5060-9845 1 COVER, BOTTOM
1 5040-7023 1 ROD, PUSHBUTTON
12 04262-00602 1 DECK, LEFT
13 04262-00606 1 PLATE, LINE SWITCH
14 2510-0192 16 SCREW-MACH 8-32 .25-1N-LG
15 5020-8804 1 FRAME, REAR
16 5040-3318 1 COVER, L MODULE
17 0960-0443 1 LINE MODULE
18 04262-00205 1 PANEL, REAR
19 1200-0041 3 SOCKET, TRANSISTOR
20 0340-0833 1 COVER, TRANSISTOR
21 2200-0141 4 SCREW-MACH 4-40 .312-IN-LG
22 2190-0205 4 WASHER FL
23 2510-0135 4 SCREW-MACH 8-32 2.25-IN-LG
24 3050-0139 8 WASHER FL MTLC NO.-8
25 7100-0129 1 COVER, POWER TRANSFORMER
26(J9, Ji0) 1250-0118 2 CONNECTOR, BNC
27 9100-0865 1 TRANSFORMER, POWER
28 2360-0113 8 SCREW-MACH 6-32 .25-IN-LG
29 5060-9833 1 COVER, TOP
30 2190-0016 3 WASHER-LK INTL T NO. -3/8
3 2950-0001 2 NUT-HEX-DBL-CHAM 3/8-32-THD
32 2580-0004 4 NUT-HEX-DBL-CHAM 8-32-THD
33 2190-0087 4 WASHER-LK HLCL NO.-8
34 3050-0239 4 WASHER-FL NM NO. -8
35 04262-00603 1 DECK, CENTER
36 04262-00605 5 PLATE, SHIELD
37 5020-8835 4 STRUT CORNER
38 04262-00604 1 DECK, RIGHT
39 2360-0333 1 SCREW-MACH 6-32 .25-IN-LG
40 5020-8803 1 FRAME, FRONT
41 04262-00204 1 SUB PANEL, FRONT (STD)
41 04262-00214 1 SUB PANEL, FRONT (OPT. 004)
42 04262-00202 1 PANEL, FRONT (STD)
42 04262-00212 1 PANEL, FRONT (0PT. 004)
43 04262-00203 1 SUB PANEL, FRONT
44 04262-00201 1 PANEL, FRONT (HP)
44 04262-00211 1 PANEL, FRONT (YHP)
45 (92 - J5) 1510-0090 4 BINDING POST GRAY
46 5000-4206 2 SHORTING LINK
47 (N) 1510-0107 1 BINDING POST BLK
48 2190-0016 2 WASHER-LK INTL T NO. -3/8
49 2950-0043 5 NUT-HEX-DBL-CHAM 3/8-32-THD
50 0370-0451 1 BEZEL, PUSHBUTTON LINE
S 7120-1254 1 TRADE MARK (HP)
51 7120-0478 1 TRADE MARK (YHP)
52 04262-00607 1 PLATE, BLIND
53 2360-0115 2 SCREW-MACH 6-32 .312-IK-LG
54 0520-0129 ] SCREW-MACH 2-56 .312-1R-LG
55 04262-00608 3 PLATE, BLIND
56 2420-0006 2 NUT-HEX-W/LKWR 6-32-THD
57 0624-0045 6 SCREW-TPGE 6-20 .375-IN-LG
58 2190-0008 6 WASER-LK EXT T NO. -6
59 0340-0458 3 INSULATOR, TRANSISTOR
60 1200-0080 L] INSULATOR, DIODE
61 3050-0226 2 WASHER-FL MTLC NO. -10
62 0360-0270 3 SOLDER LUG
63 2740-0003 3 NUT-HEX-W/LKWR 10-32-THD
64 04262-01201 1 PLATE, ANGLE
65 1490-0848 1 BUSHING
66 0590-0061 1 NUT-HEX-DBL-CHAM 1/4-32-THD
67 2190-0060 1 WASHER-LK INTL T NO. -1/4

6-22
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Model 4262A

SECTION Vii
MANUAL CHANGES

7-1. INTRODUCTION.

7-2. This section contains information for adapt-
ing this manual to instruments to which the con-
tents do not directly apply. The following para-
graphs explain how to adapt this manual to apply
to clder instruments with a lower serial prefix,

7-3. MANUAL CHANGES.

74, Ta adapt this manual to your particular in-
strument, refer to Table 7-1 and make all of the
manual changes listed opposite your instrument
serial number. Perform these changes in the
wmmary by assembly.

7-6.  If your instrument serial number is not
isted on the title page of this manual or in Table
i-1 to the right, it may be documented in a
rellow MANUAL CHANGES supplement. For
wdditional information about serial number
overage, refer to INSTRUMENT COVERED BY
dANUAL in Section I.

Section VII
Paragraphs 7-1 to 7-5

Table 7-1. Manual Changes by Serial Number.

Serial Prefix
or Number

Make Manual Changes

1710J00260 and below

1710J003‘££0 and below

AB
B

Table 7-2. Summary of Changes by Assembly {Continued on Page 7-2),

Assembly

CHANGE
Al A2 A3

A4 AS

A9

All Al2

7-1




Section VII

Model 4262A

Table 7-2
Table 7-2. Summary of Changes by Assembly (Continued).
Assembly
CHANGE .
Al3 Al4 A21 A22 A23 A24 A25 A35 No Prefix
A R9-R16
Ul
Q1-Q8
R1-R8
R23-R30
B 04261~
66523
04262-
. 66623
CHANGE A

Pages 6-16 and 6-17, Table 6-3, Replaceable Parts,
Change A22 board parts list to Table A.

Page 8-61, Figure 8-46, A22 schematic diagram,
Partially change Figure 8-46 as shown in Figure A.

/—ANODE  DRIVER——

—ea - 8 !

SCAN Q7 1
/ DECODER > R7
. ) - ©
+——2016 ivapt— | R6 @
. . walpr ] &
1c © 05

s 1v2 RS %

s B oy e or—n— \h

12 4 |
A3 1, 23— R4 e

s 2va X |
Us {oc

10 o3 !
2y O— R3
]
——1q2c 2vg L —— kﬁj
‘a2

. &/
R r
)
Figure A.
CHANGE B

Page 6-18, Table 6-3, Replaceable Parts,
Change A23 board parts list to Table B.

Page 8-63, Figure 8-47, A23 Component Locations,
Change Figure 8-47 to Figure B.

Page 8-63, Figure 8-48, A23 schematic diagram,
Change Figure 8-48 to Figure C.




Model 4262A

Section VII

Table A.
Reference HP Part e Mfr
. : N Qty Description Mfr Part Number

Designation umber Code

a2 04262+66%22 DISPLAY CUNTROL & RAM HOAKD ASSEMALY 28480 0U262+68%22

0426226522 Pl PC HUAKD, RLANK 28480 QuRo2e20522

a22¢1 0180-0291 CAPACTITORFXD JUF+=10% 3SVOC TA 0420y 1500105%903542
a2ece 0160+34S) CAPACITURSFXD ,01UF +80<20% §00VDC CER 26480 01603451
422Cy 0160«348) CAPACITOR=FXD ,01UF ¢8020% 100VDL CER 28480 0160=-3451
a22cu 0160-3459 CAPACITURFXD ,O01UF +B0«20X 100VDL CER 28480 0160+34%%
a22cs 0160-3451 CAPACITURFXD ,01UF +80-20% 100V0C CER 28480 01603451
422Ce 0160«2204 4 CAPACTITURFXD §00PF ¢=5% 300VDC MICAO+T0 28489 01602204
a22cy 0160«2261 CAPACTTUR=F XN |5PF 45X SO0VDC CERG+=30 28480 0160-2261%
a2eCR 0160=0939 [ CAPACITURSFXD 430PF 4e5% 300VUC MICAO+TO 28480 0100=0939
a22¢9 01800291 CePaCITORFxD fUF+e10X 3SVDC Ta 04204 1500105903542
a22c10 01600939 CaPACITORFXD 430PF +«5% 300VDC MICAQ+70 28484y 01600939
a22€y1 01600939 CAPACTTURSFXD 430PF ¢«5% 300VDC MICA0eTO 28480 0160=0939
4a22Cy12 01602205 2 CAPACITURFXD 120PF ++5% 300VDC MICAGeTO 28480 016022205
822CHY 19020041 DIOQDE<ZNR S,11V Sx DDe7 Pus,uw tCz=,009% 02036 87 10939-94
h22J1 1200=0468 1 SUCKET=IC 24eCONT DIP=YLDR aoe2at A=23<2023Y
42201 18930107 a TRANSISTOR, PNP SI 28480 18530107
42202 1853-0107 TRANSISTOR, PNP SI 28480 18530107
42203 18530107 TRANSISTOR, PNP SI 28480 18530107
82204 1853=0107 TRANSISTOR, PNP SI 28480 1853+0107
42205 1853-0107 TRANSISTOR, PNP SI 26480 1855-0107
a22ne 185340107 TRANSISTOR, PNP S1 28480 1853=-0107
K220y 1853=0107 TRANSISTOR, PNP SI 26480 18530107
82204 18530107 TRANSISTOR, PNP SI 28480 18545-0107
a22ny 068322735 8 RESISTUR 27K 5% ,25W FC TC2-400/++00 01606 CH273S
42202 06832735 RLSISTOR 27K S% ,25# FC TC2<400/+800 01606 £B273%
A22ry 064322735 RESISTIOR 27x Sx 25w FC TCEed00/+m00 01606 CHTSS
4p2Pu 06882735 RESISTOR 27k SX ,29w FC TCS=U00/+000 01666 (B273s
822RS 06832735 RESISTUR 27K 5% ,25w FC TC2=d400/ 4400 n1606 €B273s
432Rs 064322735 RESISTOR 27k S% ,2Sw F( TCE=400/4R00 01606 cB273S
A22R7 06n3«2735 RESISTOR 2Tk SX ,25w FC TCaedcnh/ssnn 01606 CB2735
h22rH 96R3«2735 RESISTOR 27K SX 25w FC TCEe4Qu/+800 01606 2735
a22rq OoR3=5605 RESISTOR Se S% ,25W FC TC2e400/4560 01606 €8560%
A22R10 0683e%505 RESISTOK So S% ,25W FC TC3e400/+4500 01606 CBS60%
422K 0o83=560% RESISTOR 96 SX L2908 FC TC8ed00/+500 n1606 LB5609
A22%12 08235605 RESISTOR S6 SX ,25W FC TCsed0d0/+500 01606 C8%60%
822R13 00835009 RESISTOR S& S% ,2%W FC TC3=400/¢500 01606 C(B%60S
a22rtu 06R3=5605 RESTSTOR S6 5% 295w FC 1C2wun0/+500 01606 CHS60S
A22R1S 0653=5605 RESISTOR Se SY ,2S5W FT TC=ed00/eS00 01606 CB560%
a22R16 0o0H3e%5605 HESISTOR 56 SY ,2SW FC TC3=400/+500 01606 (85605
A22R(7 06R3272% RESISTOR 2,7k ST 25W FC TC3«d00/+700 01606 cu2res
822R18 06b3e=1825 RESISTOR §,8K SXY ,25W FC TCz2ed00/+700 01606 (8182%
422119 06834725 RESISTOH 4, 7% Sx 25w FC TCze400/+700 01606 CHUT2S
422R20 1810-012) Nt THORKRES FoP[NeSIP ,15<PINe3SPCHL 28480 1810-0121
A28 21 18100205 Nt TWORK@RES BePINeSIP ,1«PINaSPCG 0248C T50«81eR4,7X
b2¢2Rr22 18100208 P NETWORK<RES BaPINeSIP ,1e=PINe3PLE 0374D 4308R=101«1035
A22R39 1R10-0164 NETWORKeRES GaPIN«SIP ,15=PIN=SPCL 24480 1810-0164
82231 3101-0299 SWITCH, SLIDE 4aespsT 28480 31010299
a22uy 18201245 1€ VCOR TTL LS 2+T0=delINE DUsL 2-InP 01694 SNTAL3ISSN
a22u12 1820«1194 1C CNTR TTL LS HIN UP/DOWN SYNCHHO 037190 AM74LS193PC
a2uy 18201199 1€ INV TTL LS HEX jeINP 0169 SN7aLS04AN
422u4 1820=120% IC GAYE TTL LS AND QUAD 2e[nP 0169H SN74LS08N
a22us 182010688 1€ UCOR TTL HCDeTO«7eS5tG 0169M SNTULS2dTIN .
A2ee 1820=0567 2 1C My TTL DUAL 02036 Mguag2ar
a22uy 1820=-1490 IC CNTR TTL L3 DECD ASYNCHRO 01694 SN74LSION
a22U8 1858-0033 TRANSISTOR FT5712M 28480

42209 1R20-0628 <4 IC SNTU4BIN 63=BIT RAM ITL 03G0F DM74naN
a22u10 1820=1870 1 “UxR/7DATE=SEL TTL LS 2e=TOe)e INE QUAD 0379D SNTALSISIN
422U11 1820-1425 IC SCHMITTaTRIG TTL LS NAND GUAD 2eINP 0169K SNT4LS 3N
a22u12 1R20-1112 IC §FF TIL LS D-TYPE POS-LOGLIRIG 0169K SNTULS7GN
s22u13 18201197 1C GATE TTL LS NAND QUAD 2e«]NP 016N SN74LSOON
a2y a 1820+1490 1€ CHIR TTL LS DECD ASYNCHRO 0169H SNT4L390N
a22u48 18201478 1€ CNTR TTL LS BIN ASYNCHRO 01694 SNTALSYIIN
822116 1858-0033 TRANSISTOR FT5712M 28480

a22u17 1R20-00628 IC SN7GE9IN odeB]T RaAM TTL 0349F OM7U8IN
a22u18 18201470 10 MUYR/DATA=SEL TTL LS 2=10«1~LINE QUAD 03790 SN7ALSISTH
822419 1820-10R1 IC DHVR TTL BUS ORVR QUAD teIKP 037190 AMBET 20
422020 1820=-1081 1C Dkyke TTL RUS DRVR UUAD 1-INP 03790 aAMsT26
822u21 1820+119%¢ 4 IC FF TTL LS OeTYPE POS-EULGETPIG COM 03790 &MJALSYTUN
8221122 1818-01585 1€ MC 0d810Le1 |rn RAM NMUS 02036 MCoB810Lw1
822y 0810-020° 2 CHYSTAL, QUARTYZ 28450 0410+0209

See introduction to this section for ordering information

7-3

- e




Section VII Model 42624
Table B.
nc HP Part N Mfr

Reference Qty Description Mfr Part Number

Designation Number Code

a2} 0626266523 1 PROCESSOR & ROM BOARD ASSEMHLY 28480 0026266523
0426226523 1 PC 80ARD, BLANK 28480 08262226523

823Cy 01800291 CAPACITURSFXD LuUF+«10% 35VDC TA 0420J 15001051903512

a23c2 0180~0197 CAPACITOR=FXD 2,2UF4=10X 20vDC TA 0420 1300225%902042

a23C3 01800197 CAPACITOR~FXD 2,2UF+=10% 20VDC T4 0u20d 1500225%902042

423Cs 0160-345¢ CAPACTTURF XD +OLUF 480220X% 190v0C CER 28480 0160°3431

A423CS 01800291 CAPACITUR=FXD JUF+=10% 3ISVOC TA 0u20J 1%500109%903542

828Ce 0180-1704 1 CAPACITOR<FXD 4TUFe=10X 6vDC TA pu20J 1500476x900682

a23cy 0180e0229 4 CAPACITORSFXD 33UF¢=10X 10v0C T4 Qu20d 1%003362901082

223C8 01603451 CAPACITOReFXD ,01UF +80-20X 100vVDC CER 28480 01603451

423C9 01003451 CAPACITORFXD ,01UF ¢80-20X 100vDC CER 28480 0160=34%1

a2ici1o 01603451 CAPACITORFXD ,01UF +80<20% toovoc CER 28480 01603431

A23CR1 1902+31%8 1 Dl00E, ZENER, 9,70V 02236 FI7459

a23ce? 19021299 1 OIUDE, ZENER, 3,3V 02036 sZit1213=1

AZ3CR3 1902-0048 OIODE=INR 6,81V SX DO=7 PDe,Uw 1C3¢,0033 02236 $17244

a23CR4Y 19010040 DIGOE«Sw1TCHING 30V SO0Ma 2NS 00«35 28480 19010040

A2 3CRS 190400480 DIQDE «SwTITCHING 3OV SoMA 2NS LO-3S 28480 1901=0040

223CRG 19023107 1 010DEINR §,T6v 2% 00«7 PDs, 4w 1C3e¢,017% 02036 81 10939+114

A23N 1200-0438 SOCKET-1C 16-CONT DIP-SLDR 01384 583529-1

42832 1200-06%8 SOCKET=I{ 24=CONT DIP+SLOR 28480 1200206%8

42343 1200~006%8 SUCKETelC 24«CONT DIP«SLOR 28480 1200=0658

a23J4 1260-06%8 SULKETeIC 2ueCONT DIP-SLOK 28uB0 1200=06%8

42345 1200-0658 t SOCKET-1C 24-CONT DIP-SLDR 28480 1200-0658

423J6 1200-0608 SOCKET-1C 40-CONT DIP-SLDR 28480 1200-0608

42301 18540071 TRANSISTOR NPN S1 PD3300Mw F13200MHZ 28480 185Ue0071

42302 1R54<0215 1 TKANSISTOR NPN 31 PDS3ISOMW F1e300MMY 02036 $pPs 3611

22303 185U4-047 1 TRANSISTOR NPN 2N2222A S Tu=18 PDESOOMW 02236 2N2222a

42304 1AS3w0012 TPANSISTOR PNP 2N29044 81 TO=39 PDS6OOMW 0169H 2N29ouA

423Ry 06831035 RESISTOR 10K $x 294 FC TC3=000/0700 01606 €8103S

223R2 0683a1845 1 RESISTOR 180k S% ,29w FC 1C2e800/+900 01606 cuy8us

A23R3 0688«1055 RESTSTOR 1M SY ,25W FC T(3-800/4900 01606 ¢B1055

a23Ru 0683+«1035 WESISTOR 10K 5% ,25W FC 1Cs=400/4700 01606 cB103s

423RS 0683250625 RESISTOR S,6K 5% ,25W FC 1C3«a00/+4700 01606 €BSe2S

423Rs 06983430 1 RESISTOR 21,5 1% 125w F 1C30+=100 [RLI-1] PMESYe]/6el Qe 1RSeF

423R7 06R3+5619 [l RESISTOR $60 5% 25w FC TCE~400/4600 03606 C85615

A23R8 0683.472% RESISTOR 4 7K SY ,25W FC T(3<d00/+700 01006 cBat2s

A23R9 06834725 RESISTOR 4,7K 5% 25w FC TC=«400/4700 01606 cBu72S%

A23R10 18100164 NETWORK«RES Q«PINaS]IP <15P[NeSPLG 28080 18100164

a23r1t 0683=102% RESISTOR 1K S% ,25W FC 1C2e400/+000 01606 co1e2s

a23R12 07157-0418 1 RESISTON 619 1% 125 F 1C304-100 03298 Cdel/BeTUenlReF

a23R13 06983391 1 RESISTOR 21,5 1% SN F TC20+4=100 05520 CMFeb6S5e2

a23R14 2100«20633 1 RESISTORTRMR 1K 10% C 510k eaDJ 1alRN 03654 tT50x108

42331 3101=-0299, SwiTCH, SLIOE 4-8PST 28480 31010299

242344 1820-1691 1 1C MICPROC MOS 28480 1620%1091

82842 1820-1197 1C GATE TTL LS NAND QUAD 2<INP 01691 SNTULSOON

423u% 1820=0702 2 1C DCOR FTL L yelOwlbeL INE daINP 02236 93L11PC

a23ud 18200702 IC DCOR TTL L U=TO=lbeLINE deINP 02236 9ILIIPC

a2lus 18201081 1C DRVP TTL BUS DRVR wUaL 1=InNP 03190 aMEt2e

a23de 1R20-1081 1C DRYR TTL BUS DRVK GUAD 1=1nP 03790 aMBT20

22307 1820-119S 1C FF TTL LS D=TYPE POS=ENGECTRIG COM 03790 AM74L81758

a23us 1R20«1196 1C FF TTL LS DeTYPE POS~LOGELTRIG COM 03790 AMTLLSITUN

42309 1820-144R 1 1C DCOR-TTL LS BCOw 10Ut C det0e10eL INE 0169M SNTaLu2N

A23U10 1820-0471 2 1C fMy ITL HEX teINP 02236 74006FC

a2sut 1820=1195 1C §F TTL LS CeTYPE POS-EDGE«TRIG COM 03790 AMTAULS1T754

a2une2 1R20-1201 1C GATE TTL LS AND YUAD 2=INP 0169H SN74LS08N

a23v1l 18201197 IC GATE TTL LS NAND GUAD 2w INP 0169H SNTELSOON

a23u14 18201199 1C INV TTL LS HEX {=INP 0169M SNT74aLS0aN

823015 18201142 IC §F TIL LS OeTYPE PUS-EDGE<TRIG 0169M SNTALSTAN

423016 00262485002 1 1C, RUM INTEL 2708 28u8o 0426289002

a3y ? 00262+85003 1 1C, ROM INTEL 2708 28480 04262285003

A23U18 0826285002 | 1C, ROM INTEL 2708 28480 0420283004

423u19 00262485005 1 1C, RUM INTEL 2708 28480 0u262-8500%

S
See introduction to this section for ordering information
7-4




¥

"weck e eSSy [ YO § DEsd 78 ") oy Tondy
re— s B m — ._ 7
W =3 » ' allialt:
— F=LE R W TR TR A ST S g | | L
2 8 —h T
e — |
; 1 T
L = 7 7 _ _ e i
3w rg_vn_.ll_ “ a8
i AN T
| &Ir_ull .||z:“|'|T;T|s
| |...wsI| - m_,,,__zl.:ﬁ_v_lvlnh‘.;!ﬁ
L~ _._:_,_F.L:__v"'AlT:_T Kl
s ome |
El_ugv,l 7 _ﬂm.a_x o
TG = d] et n ﬂ‘l -
e 0 7
,El.:h.vl.l_ = l__vln. |v|i, i
Y _¢_._n."|v|_:m;|_ i U,Hu " . _“Hl
L1 |= ™ 7 nep———{1 &t
w [t _ -
I — - [
I :
— T =1 = _m
1 7 | !
3w v Ll 0%}
'3 uw_z¢5T|.|A, _ T “ T o b=+ ]
© sy | .o .\. L ¢ it
' - Ll
" K| | —
: = ) 0T
F o 1 2 ! o
T e T i.vl_A Ve
\= e
i.TF
™ — e
[ s [ T b
N [ e
e
TI:_ - e
o}
[ s -
_ Iy [
\ [
Ve
|
30—y § e 10
Nt r S e
PEG—— ], 1=
! I_A . U il
LS Eaual| LEd=z] Ll
ir E¢:I!I.IA_ " T L. -
J— ] | il o
W | ol "
|||_ h | T d%
4 . L. T
L =) T ::F*.:-F *: 1 b
my=s " — e D= e el b il ot _
S |
R e 1 ﬁ“ s %ﬂ 't i i .._Mj._é
| e FASI TR b o .T?ﬂ e e
LK Wy . I Lok
El:YTllT# e I it ] L ﬂ,:
L) i
YT ,‘EE_ k - . ) - B T S

I VU4ER O




Model 4262A

Section VIII
Paragraphs 8-1 to 8-10

SECTION VIl
SERVICE

8-1. INTRODUCTION.

8-2. This manual section provides the information
and instructions required for servicing the HP
Model 4262A LCR Meter. Included are Theory of
Operation and Troubleshooting Guide with Circuit
Schematics. The Theory of Operation describes
fundamental principles and circuit operating
theory of the 4262A with block diagrams. Circuit
schematics, locator illustrations, troubleshooting
guide, circuit analysis and other technical data ne-
cessary for repairs are integrated into the service
sheet foldouts. An illustration of the instrument
interior is shown in Figure 8-21,

Note

When the instrument circuitry in-
cludes expanded capabilities pro-
vided by optional equipment, refer
to paragraphs entitled OPTIONS
for specific option service informa-
tion.

WARNING

TROUBLESHOOTING AND RE-
PAIR ARE ALLOWED FOR
QUALIFIED TECHNICAL PER-
SONNEL ONLY. IF YOUR IN-
STRUMENT FAILS, REFER IN-
STRUMENT TO SERVICE PER-
SONNEL. H-P SERVICE OFFICES
OFFER YOU THE BEST ANSWER
TG YOUR PROBLEM. A GUIDE
TO YOUR LOCAL H-P SERVICE
OFFICES MAY BE FOUND ON
THE BACK COVER OF THIS
MANUAL,

8-3. THEORY OF OPERATION.

8-4. This theory of operation has heen organized
into three sections: basic theory, a block diagram
discussion, and circuit analysis. The basic theory,
beginning with paragraph 8-11, explains the con-
cepts and fundamental theory of the 4262A in-
strument technique adapted for accurately meas-
uring the DUT and for fully achieving automated
measurement performance. The block diagram dis-
cussion describes the overall circuit operating
theory of the 4262A with block-to-block signal
flow. Included are block and timing diagrams. The

circuit analysis provides a detailed description of
how the circuit on each board functions. For
reference convenience, when servicing the instru-
ment, a circuit description is included in the service
sheets.

8-5. TROUBLESHOOTING.

8-6. This troubleshooting guide provides instruc-
tions and information for locating a faulty circuit
instrument component that requires service, All
instructions consider the safety of service person-
nel who will perform the procedures. These di-
agnostic guides are in the form of step-by-step pro-
cedures with flow diagrams. The board level
troubleshooting diagrams are the procedures for
isolating the problem to an individual malfune-
tioning circuit board assembly. The guides for
locating a defective component are given on the
individual board service sheets and integrate service
support data: test point locations, waveform
illustrations, voltage data, timing digrams, and
other technical information in addition to provid-
ing schematic diagrams for each board. To facili-
tate easy troubleshooting of the 4262A digital
section, the troubleshooting guide for the logic cir-
cuit employs a signature analysis technique incor-
porating the concept of data stream analysis. A
guideline to signature analysis is provided in
Figure 8-12,

8-7. RECOMMENDED TEST EQUIPMENT.

8-8. The test equipment required to perform op-
erations outlined in this section is listed in Table
1-4 {Section I). The table includes: type of instru-
ment required, critical specifications, use, and re-
commended model. If the recommended model is
not available, equipment which meets or exceeds
critical specifications listed may be substituted.

8-9. REPAIR.

8-10. Repair explanations tell how to replace
defective circuit components. The recommended
replacement procedures for components and parts
which require special repair, replacement tools, or
test equipment should be observed. Correct dis-
assembly and the exchange procedures for such
special parts are outlined in Paragraphs B8-46
through 8-52. To prevent damage from improper
repair procedure, refer to the appropriate manual
section before proceeding with repair.



Section VIII
Paragraphs 8-11 to 8-14

g-11. BASIC THEORY.

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

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

Model 42624

important functions:first, 51 selects either E1 or
E2 as the voltage to drive the four phase generator
[this aiso establishes the measurement mode -either
series or parallel which is automatically or manual-
ly set (PARA or SER - as selected at the front
panel)] and, secondly, 32 gelects either E1 or E2 as
the measurement voltage to charge or discharge the
integrator (as appropriate to the measurement
function and mode - i. e. Cp, Cs, Lp, Ls, Rp or Rs)
in the Vector Voltage-Ratio Measurement Section.

The Vector Voltage-Ratio Measurement Section
calculates the measured value for L,C, Ror Dby
ascertaining the voltage ratio between El and E2
through a dualslope (type) analog to digital con-
version technique. (This technique is popularly
used in digital voltmeters). The section also pro-
cesses the E1 and E2 signal flow to make the de-
sired measurement. Selection of either an L,C, R
or D measurement and an appropriate equivalent
measuring circuit is established by setting detector
phase reference and by §1 and 82 switch operation
timing. The analog section receives its measure-
ment instructions from the digital section. A de-
tailed operating description of the Vector Voltage-
Ratio Measurement Section is given in Paragraph
815,

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

Vector Voltage - Ratic Meosurement Section tal3, alg F.loun_ﬂ

(A1l Board!} {a12 Boord)

Unknawn

f igna
\ Device - Signat

- Setection
.
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Phase o - .
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]
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1
|
1
1
1
1
1
1

\
B \ » ! -
e m e = — — [ t e Lom e -
Ronge Control . ; . Integravor Zero Detector
Ro. Sourca Resistor _ AN ! e _Corrrro!s -
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! Zero Signal
Front Panel Keyboard NOnaprocessor
Keyboord j— Controt Centered Control
Centrots _

|

|
! \ {Oisploy Control

Clock . )
Gerwrator Digital Section

(A2, 821, A22,A23 Board)
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Figure 8-1. Basic Block Diagram.
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Model 4262A

impedance of the unknown is usually low and Ro
is set to a value much greater than the impedance
of the unknown device to achieve a constant cur-
rent drive. On the other hand, for a parallel equiva-
lent circuit measurement (Lp, Cp or Rp), the
impedance of the unknown device is usually high
s0 Ro is set to a much smaller value than the
impedance of the unknown. Thus,a constant volt-
age drive is realized. The resistance values for Ro
and Rr are always equal.

8-15. Here is a brief discussion of Vector Volt-
age-Ratio Measurement Section operation. The €m
signal selected by S2 (from either E1 or E2) is de-
tected by a phase detector that outputs the rectan-
gular component or in-phase component to an inte-
grator. Phase detector drive signals €1 through
€4 are produced in the following manner: a 4f
signal is generated from an €ref signal (at a fre-
quency of f) as selected by switch S1. This creates
signals €1 through €4, each being different by 90
degrees in phase from one another (a 4 phase gen-
erator). As a PLL (Phase Lock Loop) circuit is used
for generating the reference phase signal to mini-
mize measurement error, the phase of signals E1
through E4 is very accurate. One of these signals,
as directed by the digital circuitry, detects the €m
measurement signal. Phase detector output is a vec-
tor component signal representing the capacitive,
reactive, or other characteristic of unknown to be
measured.

8-16. This paragraph discusses the parallel capaci-
tance Cp measurement principle. To simplify the
explanation, the example used here is that of meas-
uring an ideal capacitor. See Figure 8-2, Cp Meas-
urement. During time T1, Switch S2 selects E2 and
the integrator is charged by that portion of the E2
sinusoidal waveform which is synchronously phase
detected by the €2 pulse train. Both S1 and S2

Section VIII
Paragraphs 8-15 to 8-18

switches select the E1 signal that is fed to discharge
the integrator after being phase-detected by the €1
signal. Since time period T2, for the integrator to
discharge to zero volts, is proportional to the value
of Cx, Cx can be directly obtained from the con-
tents of a counter if the values for Rr and T1 are
properly and accurately set. A zero detector signals
the digital section to establish a counted number
corresponding to Cx each time the integrator out-
put crosses the zero level. Other measurements are
done similar to the Cp measurement.

8-17. The analog section of the 4262A is control-
led by nanoprocessor centered control which
manages the various sequences required to perform
the desired measurements. Range control, selection
of measurement mode, and timing of the A-D con-
version processes are governed by the nanoproces-
sor. The nanoprocessor also acts as a computing de-
vice and calculates deviation ALCR and the quality
factor of sample (mathematical operation) as well
as counting the L, C, R and D values converted
into time periods.

8-18. The functions set by pushing front panel
pushbuttons are inputted to the nanoprocessor
through the keyboard control. The ‘keyboard
switches are assigned individual addresses for dis-
crimination. When a panel control pushbutton is
depressed, the keyboard control identifies the ad-
dress of switch and causes the nanoprocessor to
treat the “interruption” of the function it recog-
nizes by the address code. The nanoprocessor gives
priority to specific pushbutton functions so as to
be able to restrict improper control settings. Key-
board operation is monitored by and in-part
managed by nanoprocessor programming. This is
partly to assist the operator and partly to prevent
misoperation.

/\ integrator S1 I Er (eref) Si [ Ei{eref)
Er — : Output S2 ! Ez2 (em) Sz Ei (em)
[] : N 1 : f
i , . H ! . : ez (detected e« (detected
HE oo i phase) phase}
. : ' : ‘ ‘ N + ]
’ . . . | [ . [ ' QQ'\ &
M 1 .
€ NG NS L o £2 =( jwCx)RRE 0(73"
TR TN
H H . ’ . ' ' '
A R T 0
' ' : ‘ : : ' T T2
wCxRREITI = EaTo =& Cx = m'Té Cx == T2

Figure 8-2. Cp Measurement.
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Section VII

Model 42624

PRINCIPLES OF OPERATION

The following outlines 4262A measurement
principles using some equations to aid and ac-
quaint you with the basic concepts of the unit.
To simplify explanation in general, only the
principles for C-D (capacitance and dissipation
factor) measurements are discussed here. The
measurement principles for other impedance
paramters can be deduced by a similar course of
reasoning.

In Cp - D measurements, since a constant test
voltage is applied to the unknown, the DUT
generally presents a high impedance to the test
signal. The following equation shows the rela-
tionship beteen voltage E1 at the ‘““H” terminal
(voltage across the DUT) and range resistor am-
plifier output voltage E2 (voltage across range
resistor):

E2=(Gp+jwCp)Rr-E1......... eq. 8-1

where, Gp is parallel conductance
Cp is unknown capacitance
Rr is value of range resistor
w is angular frequency of test signal

The phase detector separately extracts the real
and the imaginary voltage components of E2 (re-
presented by formulas GpRrE1l and jw CpRrEl,
respectively). Figure A is a vector diagram of
phase detector output voltage.

During the charging cycle T1, the phase detector
detects the 90 degree phase component of the
E2 signal. Thus, the integrator output voltage
becomes:

klwCpRrEIT1 ... .............. eq. 8-2

where, k1 is a constant value determined by
4262A circuitry.

Following the E2 signal, the E1 signal is applied
to the phase detector and the discharge cycle
begins. The phase detector detects a signal
whose magnitude is E1/10 ( that is, the E1 signal
is attenuated to 1/10 to develop the appropriate
time T2 for discharging the integrator) by phase
detection of the signal in phase with E1. The
resulting change in integrator output voltage
developed by the E1/10 signal is:

El
k1 —1—0—T2 ..................... eq. 8-3
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The integrator output eventually reaches zero
volts (as a result of the charge and discharge
cycle). Thus, the sum of the voltages given in
equations 8-2 and 8-3 is zero. And,

ke CpRrE1TI = k1 11‘33 T2........ eq. 8-4
Cp is derived from equation 8-4 as follows:
Cp T2 eq. 8-5

T
(w = 27afm)

To eliminate w from equation 8-5, the 4262A
establishes a constant charging time T1 as
follows:

where k2 is a constant value (for each test
_signal frequency).

Equation 8-5 then becomes:
T2
Cp= SORZaRE Sttt

This is how the measurement frequency is can-
celled out of the equation for the measured capa-
citance value. The discharge period, T2, is meas-
ured by counting clock fc whose frequency is
constant at 31.83kHz (its period is 31.4usec =

E2 302
Figure A.

Thus, if n is the number of counts for fc, T2 can
be expressed as follows:

T2=n- 107 x 10-6 (seconds) ....... eq. 8-8

And, if equation 8-8 is substituted in equation
8-7,
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This equation means that discharge period T2
(number of counts for fc) is directly equal to the
mantissa of a measured Cp value (note that Rr =
10™ ; and m is an integer).

For example, if a 1200pF capacitor is measured
at a measurement frequency of 1kHz, the
4262A automatically selects 10k§2 as the Rr and
constant k2 is 50. Therefore, equation 8-9 may
be written as:

Cp=n. 108 _ 10-6
P=MoroRr " 2x50x 10x 103

Consequently,

=n.1012

n=Cpx 1012 = (1200 x 10-12) x 10 12= 1200

The 4262A will display 1200 counts and the
“pF’’ unit lamp will light.

In a D measurement cycle, the integrator is
charged for period T3 by the E2 signal as detec-
ted by a detection phase in phase with E2. In-
tegrator output voltage rises to k1GpRrE1T3.
During the discharge cycle T4, the detection
phase is different by 90 degrees as referred to
E2. The discharge  voltage  becomes
klwCpRrE1T4. From these integrator voltage
changes in the D measurement cycle, the follow-
ing equation may be composed:

k1GpRIE1T3 = klwCpRrE1T4 . ... eq. 8-10

Dissipation factor D is derived as follows:

Gp _T4

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

1
The period T3 is constant and is equal to 1000 F;

(fc = 31.83kHz). If n stands for number of

counts for fc during period T4, T4 is equal to n- o

Thus, equation 8-11 may be converted to:
n L
D= T4 - fc __n
T3 1000?lc_ 1000

Therefore, n = 1000D.

If D value for the unknown is 1.2, n will become
1200 which will be displayed at the front panel
with the decimal point. Figure 8-3 shows the ex-
panded forms of calculations for impedance
parameters.

As shown in Figure 8-3, two kinds of integrator
waveforms exist. These two distinctive inte-
grator operations may be examined with respect
to Cp and Cs measurement modes. For a Cs - D
measurement, a constant current drive is applied
to the unknown. Voltage E2 is a constant value
drop across Rr and E1 is a variable voltage pro-
duced by DUT. The following equation shows
the relationship between voltages E1 and E2:
Rs 1
E1=( Rr ' jwCskr
The reference phase for the phase detector is
now taken from K2 signal. During charging
cycle T1, the phase detector detects input volt-
age E1/10 by a detection phase in phase with
E2. The integrator output voltage becomes:
E2

kl-T)--Tl .................. -

)- E2

........

The integrator charges to a constant voltage re-
gardless the value of the DUT. During integrator
discharge cycle, the phase detector detects E1
signals with a detection signal that is different in
phase by 90 degrees with respect to the E2
signal. The resulting integrator output voltage
change is:

E2
-k1- TerT2 ................ eq. 8-14
Therefore,
E2 E2
k1 q0 T1 = klm T2 ....... eq. 8-15
Cs is derived from equation 8-15 as follows:
10 T2
Cs = TORE TL ccccctrererees eq. 8-16
Substituting T1 in equation 8-6 produces:
10 .
= ....eq. 817
Cs o7k2Rr T2 ............ eq. 8-1

Since T2 is counted by a 31.83kHz (its period is
107 x 10-6 sec) clock, equation 8-17 is:
100

= =YY -6
Cs=n 2k2RrxlO

where, n is number of clock counts.

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

If 4262A measurement frequency is 1kHz, Rr is
1k€2, and k2 is 5, equation 8-18 becomes:

100 -6 -9
=n——— =10nx 107°(F

Cs n2x5x103XI0 10n x (F)
When the capacitance of the unknown is 10uF,
the 4262A displays 10.00 counts and the uF
unit lamp lights.
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Section VIII
Paragraphs 8-19 and 8-20

8-19. Display Control converts the measurement
data signals from the nanoprocessor to display
component signals which are so coded that corres-
ponding numeric figures are displayed on the 7
segment LED displays. The measurement data is
momentarily stored in a memory in this section
and sent, in turn, to the matrix drive of each digit
of the displays. The alphabetic PASS FAIL, U-CL,
and O-F annunciations are illuminated directly on
the display by annunciation signals coded by the
nanoprocessor. This section also includes a clock
generator which employs a crystal resonator to
provide the digital section with accurate timing.

Model 4262A

8-20. The nanoprocessor centered control and
other digital sections are connected to a data bus
line (8 bit) on which the measurement data and
nanoprocessor 1/O signals are transferred. This data
bus line serves the overall digital section including
the optional sections when the instrument is equip-
ped with HP-IB Compatible (Option 101), BCD
Data Output (Option 001), or Comparator (Option
004) option. The timing of the handshakes with
system controller (such as a calculator), data trans-
fer, and comparative data are also managed via the
data bus line by the nanoprocessor. The operating
principles of the option sections are discussed in
the paragraphs entitled Options.

C OFFSET -180°
0 o° v
‘—1—90°
L OFFSET ,
o

<

+90°

.: —-180°
-90°
Ro P I
3) \9—4
YLy
ouT

Rr

The influence of stray capacitance and residual
inductance of the test jig can be offset from the
current flowing through the range resistor Rr by
establishing an opposition current flow through
the junction of the unknown device and Rr. The
C and L offset circuits develop, respectively,
currents which are phase shifted by -90 and +90
degrees as referenced to the oscillator output.
The changes in phase are reverse those of the
effects of the capacitance and inductance of the
test jig. When the offset currents are properly
adjusted, the offset currents and the undesired
component of the test jig measurement current
cancel each other.

Figure 8-4, Offset Control Principle.

-- == -- -=—
az |- oy A9 a2z | {an 12
] e Ed eede] UNKNOWN
-———— s2 ——
: ; 'u\ o——o— | Ro Rt
l W WA
[ . | |
lo 0 0 9 off Y L !
s2 |I l | l 1 1
1 ! 6 I | | !
i $ | |
] I J
bl b fed Bded | | ERse
- I - o ]

/
EXT. DC BIAS

Figure 8-5. DC Bias Circuit.
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Section VIII
Paragraphs 8-28 to 8-31

8-28. DIGITAL CONTROL SECTION.

8-29. Paragraphs 8-29 discusses how the 4262A
digital section controls the analog section to
measure LCR and D values of unknown device and
how the built-in nanoprocessor creates unique per-
formance in the 4262A. Figure 8-7 is the basic
block diagram of 4262A digital section. All analog
section control signals except for Test Signal and
Circuit Mode Control Signals are sequentially out-
putted from A23 Processor & ROM in accord with
nanoprocessor programming. The A21 Keyboard
Control establishes the measurement function as
selected when the front panel control keys are
appropriately depressed. The AZ21 section also
stores annunciation data and transfers it to A2 Dis-
play and Keyboard to display the annunciation
information. A22 Display Control and RAM con-

. verts measured data transmitted from A23 into
signals appropriate for display on the numeric dis-
plays (A2). The A21, A22,and A23 sections are
connected to the bidirectional DATA BUS LINE
(8 bit).

8-30. A23 PROCESSOR AND ROM.

A23 board consists of Nanoprocessor (A23U1)
located in the center of the digital section, Program
Control ROM (U15andU16), Data Bus Driver/
Receiver (U5 and U6}, Device Select Decoder (U3
and U4),and Analog Section Control Register (U7,
U8 and Ull). The Nanoprocessor governs the
various sequences and timing of the digital section
and also sends properly timed measurement
control signals to the analog section. For control
and data processing, the Nanoprocessor has four
major inputfoutput data bus lines: Program Ad-
_ dress, Device Select Code, Direct Control Flag, and
Data Bus lines. The nanoprocessor programs are
filed in the Program Control ROM which has a 4
kilobyte total memory capacity. To extract meas-
urement control instructions from the Program
Control ROM, the Nanoprocessor sequentially
addresses the ROM through the PROGRAM AD-
DRESS BUS line (11 bit). The measurement con-
trol instructions outputted from the ROM are
momentarily stored in the Analog Section Control
Register when the Data Bus Driver/Receiver is set
to receiver mode. The analog section control
signals which are outputted from the Analog Sec-
tion Control Register are shown on the block
diagram. For accurate timing control of integrator

operations, the integrator switch control, ZERO

signal, and 2f (= double the test signal frequency)
signals are transmitted directly from/to the Nano-
processor through the Direct Control Flag bus line
(bidirectional bus line).

8-10

Model 4262A

The Nanoprocessor accesses its program data
simultaneously by addressing the ROM while the
ROM outputs the nanoprocessor program codes.
When the ROM outputs an analog section control
signal or while measured data is being transferred
through the Data Bus line, the Nanoprocessor is
not accessing. The Nanoprocessor sequentially
excutes program steps in accord with the program
data given by the ROM. Various timing in the
digital section is controlled by Device Select Code
signals (4 bit). These timing control signals are
decoded to DSR (Device Select: Read) and DSW
(Device Select: Write) signals and manipulate the
individual devices, respectively, of the digital
section as follows:

DSR: Causes Register or Memory to output
data or sets Data Bus Driver/Receiver to
driver mode. Nanoprocessor accesses
{reads) the data sent from Memory or
Data Bus Driver/receiver.

DSW: Enables Register or Memory to store

data or sets Data Bus Driver/Receiver to

receiver mode. Nanoprocessor sends

{writes out) data to Register, Memory or

Data Bus Driver/Receiver.

The Device Select Decoder (U3 and U4) each have
15 DSR and DSW output ports.

When 4262A function is selected or changed, the
INT. REQ (INTerrupt REQuest) control line goes
to high level. This INT. REQ signal requests the
Nanoprocessor to pause before proceeding with the
nanoprocessor program and to manage the
function control prior to program processes. The
INT. REQ control line is always active so as to
allow for servicing of interrupt requests. The INT.
ACK (INTerrupt ACKnowledge) line momentarily
goes high to make the vector address line valid.
The Nanoprocessor accesses the vector address
code (VA® and VA1) to discriminate which
control {or controller) originated the interrupt
request. When the INT ACK line is at high level,
interrupt control data is inputted to the nano-
processor via A21 Keyboard Control. Successively,
the INT ENA (INTerrupt ENAble) output line is
set to “‘disable” status so as not to allow a second
interruption before the present interrupt is pro-
cessed and ends. The INT ENA line is also con-
trolled in the program execute phase (specifically,
this output line performs a “handshake” function
when the 4262A is used as a component in an
HP-IB system).
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Model 4262A

Analog Section Troubleshooting Procedure to
Assembly Level (Fig. 8-18).

The troubleshooting flow diagram in Figure 8-18
helps to isolate a faulty board assembly in the
analog section. The built-in self test function is also
helpful in troubleshooting to the assembly level.

Component Level Troubleshooting Guides.

Component level troubleshooting guides are pro-
vided for each major assembly (other than for A?21,
A22 and A23 boards of the digital control section)
in the service sheets. Procedures for narrowing
down the trouble possibilities in A21, A22 and
A23 boards to the component level are covered in
“Digital Section Troubleshooting Guide”. Refer to
guideline below.

Digital Section Troubleshooting Guide.

The search for and location of a faulty component
in the digital control section is done in accord with
the troubleshooting flow diagrams in Figure 8-19.
To facilitate an “easy to make’’ failure diagnosis, a
“signature analysis” method was adopted for
troubleshooting both the digital and option
sections. When diagnosing with this method, a
Signature Analyzer (HP 5004A) is necessary to
properly employ the procedures and associated
signature maps (see service sheets). Refer to Figure
8-12 for signature analysis guidelines.

8-45. Table 8-3 describes typical front panel

Section VIII
Paragraph 8-45

(adjustable points) are not well-adjusted. A search
for and interpretation of trouble symptoms by
operating front panel controls is important and
often gives hints as to trouble location. Table 84,
Front Panel Isolation Procedure provides such an
approach to troubleshooting. These primary
troubleshooting procedures are supplemental to
and should be used with the main procedures in
the flow diagrams.

WARNING

WHENEVER IT IS LIKELY THAT
THE PROTECTION PROVIDED
BY THE FUSE HAS BEEN IM-
PAIRED, THE INSTRUMENT
MUST BE SECURED AGAINST
ANY UNINTENDED OPERATION,

CAUTION

CAPACITORS INSIDE THE
INSTRUMENT MAY STILL BE
CHARGED EVEN THOUGH THE
INSTRUMENT HAS BEEN DIS-
CONNECTED FROM ALL
VOLTAGE SOURCES. BE SURE
THAT ONLY FUSES OF THE
REQUIRED RATED CURRENT
AND THE SPECIFIED TYPE ARE
USED FOR REPLACEMENT. THE
USE OF REPAIRED FUSES AND
THE SHORT-CIRCUITING OF
FUSE HOLDERS MUST BE

symptoms present when 4262A internal controls AVOIDED.
Troubleshooting Tree -
on each Service Sheet. '
1
s SEES
' Figure 8-17 1 B
| . I . | Figure 8-12
O_ptxon Section Isola- ‘ Guideline to 1
{ tion Procedure. I ‘_Signature Analysis.
| - -
I Power Supply Section H T
START | Isolation Procedure | i
‘ - I Analog and Digital | | Figure 8-19 Digital
! ! Section Isolation $ Section Trouble-
! —_d | Procedure. shooting Procedure.
Troubleshooting Helpful ‘ l
Procedure Instructions L _ _ l_ 1 f
- - P I
Figure 8-18 Analog
. o ot Table 8-4 Front
| g8l Bulltin g _ ) SectionTrouble- |, _ 4 panel Isolation |
Self Test Function. shooting Guide - Procedure
L Assembly Level. I_ T _l
Troubleshooting Tree
on each Service Sheet.
Figure 8-10. How To Use Troubleshooting Guides.
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Section VIII
Table 8-2
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Model 4262A

Table 8-2. Symptoms Likely to Mislead.

Category

Symptoms

Probable cause

L MEASUREMENT

When LCR RANGE setting is in AUTO,
the range is shifted alternately up and
down between two ranges and does

not settle on a specific range.

Measured values differ depending on the
range selected.

This symptom occurs when the induc-
tance of an inductor with core changes
because of the current flowing through
the coil.

Permeability of inductor core changes
with measurement signal level (current),
which differs for each range. (Measure
in MANUAL ranging mode.) See Note
below.

Measured values differ depending on
the selected test signal frequencies.
Specifically, a large difference exists be-
tween the measured value at 120Hz and
that at another test signal frequency.

This symptom is because of a difference
in the permeability of the inductor core
developed by two different measure-
ment frequencies.

C MEASUREMENT

When measuring a small capacitance at
120Hz test signal frequency, measured
counts on the LCR DISPLAY fluctuates
by several counts.

Interference of ac frequency hum
noise. Check for any ac line cables
close to the test leads. Check for
grounding of the instrument chassis.

R MEASUREMENT

Both LCR and D/Q DISPLAYS are
blank ( - - - ) with respect to the sample
connected to the UNKNOWN terminals.

The DUT is a wirewound resistor having
a large inductance. (Note that some
standard resistors are used only with dc
current and their calibrated values are
so certified.)

Common to
all LCR
MEASUREMENTS

When measuring an inductance, capa-
citance or resistance of a large value, a
measurement error over the specified
limits occurs.

C OFFSET control (related to induct-
ance and resistance measurements) or L
OFFSET control (related to capacitance
measurement) is misadjusted.

Note: For example, if value of sample is 187.0uH on the 100puH range, the auto ranging
function moves to 1000uH range. Then the sample may develop a lower induc-
tance at the applied measurement signal on the 1000uH range. It may, for example,
develop an inductance of 160.0uH that is suitable for measurement on 100uH range.
The range will again be reset to the 100uH range and, as a result will repeat (auto
range) up and down between the lower and the higher ranges.

8-18
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Model 4262A Section VIII
Table 8-3
Table 8-3. Front Panel Symptoms of Internal Control Misadjustment.
Adjustment Symptom
Al12R1 When TEST SIGNAL setting is LOW LEVEL, autoranging operation sometimes
does not work well.
Al12C3 Measurement accuracy of 10kHz measurements is lower on the highest L and R
measurement ranges or the lowest C measurement range.
Al12C11 C ZERO ADJ control range is improper.
Al3C1 The 10kHz measurement error is excessive.
A13R1 When making a measurement in the series equivalent mode, the measurement
(OFS-1) accuracy is sometimes lower (due to improper dc level at A13TP3).
Al13R2 When making a measurement in the parallel equivalent mode, the measurement
(OFS-2) error is sometimes excessive (due to improper dc level at A13TP3) — especially
when TEST SIGNAL is set to LOW LEVEL.
A13R66 Measurement accuracy will become lower when offset voltage at A13U6 pin 7 is
(OFS-3) not zero volts. This is usually more noticeable when TEST SIGNAL is set to LOW
LEVEL.
A13R67 D measurement error sometimes exceeds specifications (impossible to automatical-
(OFS-4) ly adjust the detection phase of phase detector). This symptom is present when
auto phase adjustment signal at A14TP3 exceeds 0 3 volts.
Al14R1 Measurement errors for both LCR and D/Q values has increased. The error is
(Z0F) maximum at count displays of 1999 for all three measurement functions
(Cs, Lp and Rp).
Al%i%go) D measurement has significant error (detection phase error).
A23 I%IZRI) Instrument is inoperative or measurement sometimes stops.
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Section VIII
Table 84

Table 8-4. Front Panel Isolation Procedure.

Model 4262A

Probable Faulty

Symptoms Board
ZERO ADJ L control malfunctions but measurement is made correctly. All
Measured value is incorrect at a particular range setting. All,A12
Measurement is not made correctly when TEST SIGNAL setting is at LOW LEVEL. All, I¢;\Il3te .

o

Displayed count is unstable and fluctuates several counts at 120Hz measurement. All,Al4
ZERO ADJ C control malfunctions but measurement is made correctly. Al2
Autoranging operation skips a particular range. Al2
U-CL is displayed on every range. Al3
Measurement is made only in either PRL or SER mode. Al3
Display count changes randomly. Al4
Figure(s) in numeric display is (are) defective. A2
An indicator lamp does not light. A2, A21
Pushbutton controls do not work (always invalid). A2, A21, A23
An indicator lamp stays lit. A21
All numeric display are blank. A22
Trigger lamp does not light or stays lit. A22,A23
Autorange control is inoperative. A23

Note 1: If test signal voltage at Hcur terminal is correct (140mVp-p),

A13 board is faulty. If not, A11 board is faulty.
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Model 4262A

Section VIII
Figure 8-11

SELF TEST FUNCTION

Pressing the SELF TEST button (located at left in line with the CIRCUIT MODE selection
buttons) directs the instrument to begin a sequence of instrument operated self-test
functions. This is an outline of how to use the self test function for failure diagnosis.

Automatic self test settings:

An appropriate equivalent circuit mode (either to SER or PRL) is automatically selected for
the duration of the self test. Since self testing is done in a particular equivalent circuit mode
for each of the measurement parameters (L, C and R), auto testing is limited to the ranges
specified for these circuit modes. The table below shows measurement ranges tested by self-
test function. However, since, during self test, all instrument measurement functions are
brought into action (including all the range resistors), this test is broad check of overall
instrument performance for all ranges.

Table 8-5. Self Test Ranges.

Range Cs ‘m Ls ~“TN-Wr Rs m
1 100pF 100uH 1000m&
2 1000pF 1000xH 10Q
3 10nF 10mH 1000
4 100nF 100mH 10002 -
5 1000nF 1000mH 10k
Note

Multiply range by 10 at 120Hz and by 0.1 at
10kHz test signal frequencies.

How the self test function operates:

To perform the self test, the instrument simulates a measurement of either zero or infinite
impedance. For these tests, the UKNOWN terminals are appropriately terminated (short or
open). Under these test conditions, the integrator develops an output voltage correspond-
ing to a 1000 count display (full scale) for the LCR measurement test cycle and a 000 count
display for the DQ measurement test cycle. The nanoprocessor monitors the 1000 and 000
counts calculated from the integrator output. If either or both of the counted numbers
differ by more than 5 counts from their respective nominal values, a FAIL annunciation is
displayed on the LCR DISPLAY. The nanoprocessor also monitors a SAT signal from
Saturation Detector (A13) to further categorize the failures into other subdivisions.

Figure 8-11. Self Test Function (sheet 1 of 2).
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Figure 8-11

Model 4262A

Self Test Diagnostic Guide

Table 8-6 “Self Test Displays and Trouble Possibilities” is helpful in troubleshooting the
analog section. No pushbuttons except for the FUNCTION and TEST SIGNAL controls
should be depressed while the self test is being performed (if a pushbutton is inadvertently
pressed, the self test function will be reset and will require reactivating).

Table 8-6. Self Test Displays and Trouble Possibilities.

Display Source of FAIL signal Probable Cause of Trouble
FAIL 1 Process Amplifier has been saturated 1. One of the range resistor selection switches
by a signal of excessive amplitude. on the A12 board is defective.
Eiz;:x;latxon Detector is generating SAT 2. One of the signal selection switches on the
: A13 board is defective.
Saturation Detector on A13 board is faulty.
4. A13Q17 is always conducting (display will
change to PASS when LOW LEVEL button
is pressed ).
FAIL 2 Integrator has developed an incorrect 1. Test signal is not present at Hcur terminal.
output voltage in an LCR measurement Al1 board is faulty.
le.
cyete 2. A12 range resistor amplifier is faulty.
An amplifier or an active switch on A13
board is faulty.
4. PLL circuit or Phase Selector in A14 board
is faulty.
5. Phase Detector or Integrator on A14 board
is faulty.
Auto Phase Adjustment malfunctioning.
Integrator Offset Null control malfunctioning
FAIL 3 Integrator has developed an i t
o‘:xtpg:: voltaagse if\vm?aplg /Qm;;na(;ﬁr;:c {\23 Processor and ROM board assembly )
ment cycle. is faulty.
Note:  The trouble possibilities outlined in the table above presupposes that the digital

control section is operating correctly. A FAIL indication can also be generated
by trouble in the digital section.

8-22
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Model 4262A Section VIII
Figure 8-12

Digital Section Troubleshooting Using Signature Analyzer.

The advantage of troubleshooting based on “Signature Analysis’’ is accuracy and ease in
finding failures. It is generally difficult to search for an error by means of observing
waveforms on an oscilloscope for the reason that bit trains in a digital circuit seem to be
much the same whichever is observed. Specifically, to find the errors in stream of a large bit
size (or word length) data takes much time and requires the use of an instrument such as a
logic state analyzer. Hewlett-Packard has proposed a method called “Signature Analysis”
which recognizes the bit pattern measured in a 4 digit hexa-decimal code (signature) for
running an easy diagnostic test program. With the Signature Analyzer (HP 5004A), the
signatures are displayed in a readable 4 digit-figure set of alphanumeric figures (0123456
789 ACFHPU). The signature analysis is based the usual signal tracing method followed
in troubleshooting an analog circuit. According to signature analysis, devices in a digital
circuit are checked with the signal analyzer by comparing signal input and output signatures
to and from each device for the “correct” signature denoted in the service manual signature
map. If a signature is not identical, the troubleshooter need only trace the bit train in
opposite direction to the signal flow and, when a device is noted which generates an erratic
signature despite a correct input, the component may be regarded as faulty. One additional
important consideration, since the actual program ROM board (P/N: 04262-66523) in the
4262A does not include a self-test program for signature analysis (as part of the program
ROM), a troubleshooting board is required when diagnosing with the Signature Analyzer.

When the troubleshooting board is installed in the instrument, a test program is written out
from a special ROM which activates overall the digital control circuit, and, if included, any
optional circuits. For convenience in troubleshooting the 4262A, this signature test board is
supplied as Service Kit (04262-87 002).
HOW TO USE THE SIGNATURE ANALYZER TEST BOARD.

Note

Use either procedure 1 or 2 depending upon
instrument serial number.

1. Serial numbers 1710J00340 and below.

a. Remove Al11, A12, A13 and A14 boards from instrument.
b. Take out A23 Board.
€. Disconnect A23U16 (ROM) from socket J2 and put aside.

d. Disconnect signature program ROM from socket J3 (labeled TEST ROM) on test
board and install the ROM in place of A23U16.

e. Reinstall A23 Board in its nomal position.
Note

When testing ROM’s with A23 board as-
sembly, install the ROM in socket J1 (labeled
2708A) on the test board. Install the test
board in place of A13 board assembly. Ob-
serve signatures at test points DO through D7
on the board and follow troubleshooting pro-
cedures. Test board flat cable need not be
connected anywhere.

Figure 8-12. Signature Analysis Guide (sheet 1 of 3).
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Figure 8-12

f. Tum instrument off and on (press LINE button) to reset digital control circuit and to
retumn test program to its initial address line.

2. Serial numbers 1739J00341 and above.

a. Remove A11,A12, A13 and A14 boards from instrument.

b. Install Signature test board in place of A13 board.

c. Take out the A23 board.

d. Disconnect A23U15 (ROM) from socket J2 and put aside.

e. Connect 24 pin plug of the test board flat cable assembly to socket J2 on A23 board.
f. Reinstall A23 board in its normal position.

g. Turn instrument off and on (press LINE button) to reset digital control circuit and to
return test program to its initial address line.

Note

When testing ROM’s on A23 board assembly,
install the ROM in socket J2 (labeled 2316A)
on test board. Observe signatures at test
points DO through D7 on the board and
follow troubleshooting procedures. Test
board flat cable may be left connected to A23
board.

SIGNATURE ANALYZER TECHNIQUE.

An active digital hand-held logic tracer coupled with an active pod (with four miniature clip
connection leads) is sufficient for detecting the test signal and for development of the
signature on the Signature Analyzer display. The active probe has access to the desired node
in the circuit being tested and transfers this input data to the analyzer. The four input leads
of the test cable active pod, connect the gate signals — START, STOP, and CLOCK — from
the instrument being tested to the analyzer. The remaining lead is connected to instrument
GND. The START signal is an open “window’’ (measurement gate) signal which causes the
signature analyzer to prepare for receiving data via the active probe. The STOP signal causes
the window to close. The CLOCK is taken from the time base of the instrument and
permits receiving input data and gate signals in synchronization. Polarity of the gate signal
active (enable) edges (positive or negative) can be selected by the front panel controls of the
signature analyzer. Probing points and connection locations of START, STOP and CLOCK
leads are designated on the troubleshooting flow diagrams.

Note

Use an -hp- Model 547A Current Tracer to
trace a “‘stuck’ node current.

Figure 8-12. Signature Analysis Guide (sheet 2 of 3).
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Figure 8-12

w

Signature Analysis Diagnostic Flow Diagram Notes.

2. Checks that signature of +5V supply is

3. Compares actual signatures with signature

START
START __[— A23U1(37)
STOP 1 _ A23U1(37)
CLOCK I~ A22TP2
y
+5V signature NO
5CAU @
YES
y
Replace
A22U3
YES
y
Nanoprocessor Direc YES Troubleshoot
Control Bus Stuck? Stuck Bus

4. Check signatures with respect to nanopro-

NO

Figure A. Diagnostic Flow Diagram Notes.

1. Both START and STOP signals are taken
from A23U1 pin 37. CLOCK signal is
taken from A22TP2. Front panel control
settings for Signature Analyzer are:

START button: released (M)
STOP button: depressed ()
CLOCK button: released (L)

SCAU. If incorrect, go to Flow Diagram
number 3,

set on the signature map (see Figure
B). If not identical, replace A22U3.

cessor direct control bus line. If incorrect,
check every component on faulty bus line,

14 F566 ]
|1 HU78
Q3 | ®
U21 m
oz |8 F78F
o7 L3 C6F8
| cLk |
9653i
+5V

Figure B. Signature Map Notes.

Figure 8-12. Signature Analysis Guide (sheet 3 of 3).
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Section VIII
Paragraphs 8-46 to 8-48

8-46. REPAIR.
WARNING
BEFORE PROCEEDING WITH
REPAIR, BE SURE THAT IN-
STRUMENT IS DISCONNECTED
FROM POWER LINE!
847. REMOVAL OF Q2 or Q3.

a. Fully loosen top cover retaining screw located
at rear of instrument and lift off top cover.

b. Remove left handle mounting screws (2).

Slide left side panel toward the rear of in-
strument and take off,

¢. Remove the two transistor retaining screws.
d. Lift out transistor.
e. Install new transistor. To maintain good

thermal diffusion, use fresh silicone paste on
transistor and insulator sheet,

Model 4262A

8-48. LINE SWITCH (S1) REMOVAL.

a. Perform steps a and b of paragraph 8-47,
removal of Q2 and Q3.

b. Remove the two screws which fasten LINE
switch S1 to plate on side frame.,

c. Remove the cable clamp screw (located at
center near top of side frame).

d. Pull LINE switch toward the rear of instru-

ment and take out switch with extender shaft
from instrument,

e. Pull extender shaft out of switch shaft, Un-
solder cable from switch.

f. Install new switch. Envelop the switch with
heat contractible tubing,

Protective
Circuit

)




Viodel 4262A

-49. PROTECTIVE DIODE REPLACEMENT
(CR4, CRS5, CR6 and CR7).

‘0 replace protective circuit diodes connected to
INKNOWN terminals (Low side), perform the
sllowing procedure:

a. Remove top trim strip from front frame (use
a screwdriver to lift out the trim).

b. Remove the two left hand screws from among
the four screws located at the top side of the
front frame.

¢. Turn instrument upside down.

d. Remove the two right-hand screws from
among the four screws located at bottom side
of the front frame.

e. Carefully pull unknown terminal binding
posts forward and front panel assembly out.

CAUTION

DO NOT USE EXCESSIVE
FORCE OR WIRE CONNECTIONS
TO UNKNOWN TERMINALS
MAY BREAK.

f. Disconnect flat cable 40 pin connector A2W2
from the plug mated with A21 board
assembly. See Figure 8-14.

Section VIII
Paragraphs 8-49 to 8-51

g. Disconnect flat cable 40 pin connector A2W1
from the plug mated with mother board. See
Figure 8-14.

h. Unsolder wire leads to diode and disconnect
diode from the binding post soldering lugs of
UNKNOWN terminals.

i. Install new diode. Solder wire leads to new
diode.

8-50. ZERO ADJ CONTROL POTENTIOMETER
(R4 and R5) REPLACEMENT.

a. Perform steps a through g of paragraph 8-49
Protective Diode Replacement.

b. Remove retaining screw @ shown in Figure
8-13.

c. Remove the potentiometer retaining nut and
unsolder wiring leads to the potentiometer.

d. Install new potentiometer.

8-51. A2 KEYBOARD AND DISPLAY BOARD
DISASSEMBLY.

a. Perform steps a through g of paragraph 8-49
Protective Diode Replacement.

b. Remove the 8 screws ( @through in Fig-
ure 8-14) fastening A2 board to front panel.

TrreselllllIrrees

Figure 8-14. A2 Keyboard and Display Board Disassembly.
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Section VIII
Paragraph 8-52

8-52. KEYBOARD SWITCH LED

REPLACEMENT.

. Perform steps a through g of paragraph 8-49,
Protective Diode Replacement.

. Remove 8 screws (@ through in Figure
8-14) fastening A2 board to front panel.

. Take out A2 board from instrument.

. Remove pushbutton switch by melting plastic
legs of the switch. Use tool HP P/N 5951-8516,

. Unsolder defective LED.

. To assure that the newly installed LED will
not rub against the switch plunger (when
pushbutton is pressed), a soldering guide is
required. Fabricate a soldering guide from a
piece of 3.18mm (0.125 inch) intemal
diameter, thin walled plastic tubing 4.76mm
(3/16 inch) in length. If tubing is not available,
use a 4.76mm strip of paper rolled to make
up an approximate I. D. of 3.18mm.

. Insert tubing (or rolled paper) into bottom of
plunger of new switch (see Figure 8-15).

.Insert the new LED into bottom of switch
plunger containing tubing.

i. Rotate LED (in bottom of switch plunger) so

that the shortest lead passes through the P. C.
board mounting hole (identified with dot
marking). See Figure 8-16.

m. Take off switch and remove tubing (or rolled

Model 4262A

j. Install switch and LED combination onto A2
board assembly.

k. Grasp LED leads (back side of A2 board) and
pull LED flush against front side of A2 board.

1. Solder LED to A2 board assembly.
CAUTION

WHILE SOLDERING LED, PRESS
SWITCH AGAINST FRONT SUR-
FACE OF A2 BOARD ASSEMBLY.
BE CAREFUL NOT TO MELT
PLASTIC LEGS OF SWITCH OR
TO CONTAMINATE IT WITH
SOLDERING FLUX.

paper) from switch plunger. Clean any re-
residual flux from A2 board assembly.

n. Mount switch over LED and operate switch
several times to assure that switch plunger
does not rub against LED, and that the light-
pipe in key-cap does not contact LED before
switch plunger bottoms.

Note

If the results of step n are not
satisfactory, repeat the LED instal-
lation procedure.

o. Install switch (over new LED) onto A2 board
assembly.

Figure 8-15. Inserting Tubing Into Switch Plunger. Figure 8-16. LED Installation in Switch.
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8-53. PRODUCT SAFETY CHECKS.

8-54.

WARNING

WHENEVER IT APPEARS LIKELY
THAT SAFETY PROTECTIVE PRO-
VISIONS HAVE BEEN IMPAIRED,
THE APPARATUS SHALL BE MADE
INOPERATIVE AND BE SECURED
AGAINST ANY UNINTENDED OPER-
ATION. THE PROTECTION IS
LIKELY TO BE COMPROMISED IF,
FOR EXAMPLE:

-- THE APPARATUS SHOWS VISI-
BLE DAMAGE.

-- THE INSTRUMENT FAILS TO
PERFORM THE INTENDED MEAS-
UREMENT.

~-- THE UNIT HAS UNDERGONE PRO-
LONGED STORAGE UNDER UN-
FAVORABLE CONDITIONS.

-- THEINSTRUMENT HAS SUFFERED
SEVERE TRANSPORT STRESS.

The following five checks are recommended

to verify the product safety of the 4262A LLCR Meter
{these checks may also be done to check for product
safety after troubleshooting and repair). When such
checks are needed, perform the following:

1.

Visually inspect interior of instrument for any
signs of abnormal, internally generated heat,
such as discolored printed circuit boards or
components, damaged insulation, or evidence
of arcing. Determine and remedy cause of any
such condition.

Using a suitable ohmmeter, check resistance
from instrument enclosure to ground pin on
power cord plug. The reading must be less
than 0.5 ohm. Flex the power cord while
making this measurement to determine whether
intermittent discontinuities exist.

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

Disconnect instrument from power source.
Turn power switch to on. Check resistance
from instrument enclosure to line and neutral
(tied together). The minimum acceptable re-
sistance is two megohms. Replace anycom-
ponent which fails or causes a failure.

Check line fuse to verify that a correctly
rated fuse is installed.

Section VIII
Paragraphs 8-53 and 8-54
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Section VIII Model 4262A

TROUBLESHOOTING FLOW DIAGRAMS

Figure 8-17. Analog and Digital Section Isolation Procedure. . ................... 8-31
Figure 8-18. Analog Section Troubleshooting Procedure to Assembly Level......... 8-33
Figure 8-19. Digital Section Troubleshooting Procedures . ...................... 8-35
Flow Diagram A. Primary Diagnostic Flow Diagram........................ 8-35
Flow Diagram B. Program ROM Diagnostic Flow Diagram................... 8-35

Flow Diagram C. A23 Board Diagnostic Flow Diagram
(Nanoprocessor and Device Select Decoder) . .. ............. 8-37

Flow Diagram D. A23 Board Diagnostic Flow Diagram
(Analog Section Control Signals) ......................n. 8-38
Flow Diagram E. A22 Board Diagnostic Flow Diagram (Clock and RAM) . . ..... 8-39
Flow Diagram F. A22 Board Diagnostic Flow Diagram (Display Control) . ...... 8-40
Flow Diagram G. A21 Board Diagnostic Flow Diagram ..................... 8-41
Flow Diagram H. A21 Board Diagnostic Flow Diagram ..................... 8-42
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Section VIII Model 4262A
Figures 8-23 and 8-24

S1
J J2 I3 4 R5 R4
Figure 8-23. Front Panel Component Locations.
A3dl A381 T1 Q1(HIDDEN)
Jé
J7
J8

J9 J10 Line Module

Figure 8-24. Rear Panel Component Locations.
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4262A17

Supersedes:

None
HP 4262A I.LCR METER SERVICE KIT

C4252-87004
SIGNATLRE ANALYSIS TEST ROM
(Senal Numibers 2922J03751 and above)
This sorvice note desciibes how to ure Servize kit PN 04262-87004 for the HP 4262A cigital
seclion signature anclysis lroubleshocting.
The service kit can be used with HF 426245 which usc A23 board PN 04262-66563. {The
PN 04262-66563 15 used in all 4P 45245 seral Numbered 2022403751 and above.) The

service kit consists o a test ROM and this service nole. Table 1 lists the parts supplied with
the service kit and the recammended sigrature analyzer.

Table 1 Signature Analysis Tesl Equipment

Service Kil Signatu-e Analysis Test ROM (PN 04262-85011)
(PN 04262-87003) sarvice Noie (PN 04262-92103)
Signature Analyzer HP SOCA, HP 30054

Digital Seclicn Tes! Procedure
A Tum the HP 42620 to OFFF.
b, Remove the A1, A12. A13, A14 and AZ3 boards.
C. Remove the AZ3U15 {ROM) from the sockel AZ3J2.
. Instail the Test ROM (PN 04262850115 to the A23J2.

€. Reinstall the AZ3 board n its norreal position, (A11, A12, A13 and A14 board
must nct be reinstatted, 10 pertforming the Digital Section Test,)

t. Turn the HP 42624 (ON.

J. Perform the signatuie aralysis referring to the Figure 8-12. Signature Analysis
Guide o the HP 42624 operation and service manual,

Printed: Oct. 1988 Japan
PN Q426290103

HEWLETT
ﬁ/’ PACKARD

AUTE il PO e Rt 130 Uk 0 e Ty AT U e e e

FOIl MORE INFORMATION CALL YOUR LOCAL HF SERVICE GFFICE . ; :
LTS r 1R i OF WRITE Hisd et P 1T Dol b, Uil 4 ronit 300 IN EUROPE, CALL YOUR LOCAL HP SALFS o SERVICE OFFICE OR WRITE,

. SOALCS e e e Lan s e Cle i DT TSN Senrin T e A INGJAPAN, sy v ol Sl Sekand LS 0 i 1 CF e o RRIETENTS
EE P TN R SR SRR P A SRR
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Model 4262A

Figure 8-59. A35 BCD Output Control Board Assembly Component Locations.






