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Model 4261A

Section 1
Paragraphs 1-} to 1-8

SECTION |
GENERAL INFORMATION

=1, INTRODUCTION.

1-2. This Operating and Service Manual contains the
information required to install, operate, test, adjust
and service the Hewlett-Packard Model 4261 A Digital
LCR Meter, Figure 1-1 shows the instrument and
accessories supplied.  This section covers specifi-
cations, instrument identification, description, op-
tions, accessories, and other basic information.

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

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

LCR Meter are given in Table 1-1I, These specifi-
cations are the performance standards or limits
against which the instrument is tested. The test
procedures for the specifications are covered in
Section IV Performance Tests, Table 1-2 lists gen-
eral information. General information is not speci-
fications but is typical characteristics included as
additional information for the operator. When the
4281A LCR Meter is shipped from the factory. it
meets the specifications listed in Table 1-1.

1-6. SAFETY CONMSIDERATIONS.

1-7. The Model 42614 LCR Meter has been degigned
to conform to the safety requirements of an IEC (In-
ternational Eleciromechanical Committee) Safety
Class I instrument.

1-8. This operating and service manual confzains
information, cautions and warnings which must be
followed by the user to ensure safe operation and to
maintain the instrument in a safe condition,

Power Cable
{HP P/N: 8120-1378)

4261A
Digital LCE Meter

Figure 1-1., Instrument and Accessories Supplied.

4261 A-1
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Section I
Table 1-1

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

Model 42614

Measurement Circuit:

Parameters Measured: C-D, L-D and R.
Display: 3 1/2 Digits, Max, Display 1900
Circuit Modes: Auto, Paraliel and Series.

Five-terminal Method.

COMMON SPECIFICATIONS

Measurement Frequencies:

120Kz +5%
1kHz +3%

C-D MEASUREMENT

Range Mode: Auto or Range Hold.

Trigger: Internal, Manual or External.

c 120Hz 1000pF 10,00nF | 100,0nF | 1000nF 10, 00u¥ | 20G, 0pF | 1000uF | 10.00mF
Range 1kHz 160, OpF | 100GpF 10.00n¥ | 100.0nF | 106nF 10.00pF | 100.0uF | 1000uF
D 0.001 to 1.900, 1 range, common to all ¢ ranges
Test ~
Signal m. 1V or 56mV
Level
1 4 -A— 10uA 100A 1mA 10mA TO0mA
AUTO Same as —m Made Same a8  —f -4 Mode
C 0.2% + 1 count + 0, 2pF {Test signal level; 1V)
Accuracy _gu_
%2 0.5% + , ; .
+3 3 counts 0,3% + 2 counts (Fest signal level; 50mV)
. 0.5%+ | 1%+
—tHwy 0.3% + 2 counts Zcounts | 2counts*4
AUTO Same as —m- Moie Same as  —fp-A— Mode
D 0.2% + {2 +200/Cx) counts {Test signal tevel; 1V)
Accuracy _m
*3 _— 0.3% + (2 + 1000/Cx) counts {Test signal level; 50mV)
1%« (8 +
] WYV 0.3% + (2 + Cx/500) counts Cx/500]
counts
AUTO Same as m Mode Same as  —JlAMA—  Mode
*1. Tygical data, varies with value of D and number of counts.
*2. & (% of reading + counts + ). Cx is capaeitance readout in counts,
*3. C accuracies are applicable only when D value is less than 1.901, See Table 1-2
for C accuracies when I} is more than 1,900,
*4, 5% + 2 counts at 1kilz,

Accuracy appiies over a temperature range of 23°C 25°C (at 0°C to 55°C, error doubles),

1.2
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Model 4261A Section 1
Table 1-1
Table 1-1. Specifications (Sheet 2 of 2},
L~ MEASUREMENT
L 1208z 1000 H 10, 00mHE 10¢.0mH § 1000mH 10.00H 100,00 10001
Range 1kHz 160, ¢uH 1000 uH 10, 00mH { 100.0mH 1000mH 10,008 100,08
0.
b {.001 to 1,900, 1 range, common to all L ranges.
Signal
Level
~HE A T0mA 10mA ImA 100 p4 10pA
*
1
AUTO Same as “PO-MA-  Mode $ame as m— Mode
L -{m— 0,3% + 2 counts 1% + 2 counts
Accuracy
2 UM 0.2% + 2 counts + C.2uH
*3
AUTO Same as  ~YE-Aa- Mode Same as —m— Mode
o ; ) o Lx
D 0.3% « {3 + Lx/500; 1%+ (3 = W)
Accuraecy counts counts
*2
PG 0.2% + {3 + 200/1x} counts
AUTC Same as ~FPuAM-  Mode Same as —Ez:]— Mode
*1. Typical data, varies with value of D and number of counts,
#2. ~+ {h of reading + counts). Lx is inductance readout in counts.
*3. I, agcuracies are applicable only when I} value is less than 1,301, See Tabie 1-2 for L
accuracies when D is more than 1. 900,
R MEASUREMENT
. 120Hz or
RANGE 1KHz 1000me | 10,000 | 100.09 10000 | 16,00k | 100.0k02 | 1000k2 | 10.00MR
Signal v
Level
1 LEF A TOmA 10maA 1mA 100uA | I0uA
AUTO Same as  ~Pi-MA-  Mode Same as -D:;]— Made
R —!:::]— 0,3% + 2 counts
ACguracy
21 T 0,2% + 2 counts
*
*3
AUTO same as <YMy Mode Same as —[j:v__]— Mode
*1, ’I‘ygmal data, varies with nomber of counts,
*2. 1 (b of reading + counts).
*3, R accuracies are applicable only when D value measured in L. or C function is
greater than 0,500, See Table 1-2 for R accuracies when D is less than 0,501,
Accuracy applies over a temperature range of 23°C £5°C (at 0°C to 55°C, error doubles).
DC BIAS
Internal Source: 1.5V, 2.2V, 8V (Accuracy £5%).
External Source: Provision for external DC bias voltage of «30V maximum at binding
- posts on rear panel,
4261A-3 1-3



Section I Model 4261A
Table 1-2

Table 1-2. General Information {Sheet 1 of 2).

READING RATE c/L 220 - 260ms
The period between the start of & measurement 1kHz

and the start of next measurement is equal to the R 120 - 1680ms
measuring time plus 30 milliseconds (typical) hold

time. C/L 900ms

: 1208z

MEASURING TIME R 700ms

The period between start of 2 measurement and

completion of the measurement is equal to meas-

uring time when RANGE HOLD is set to ON (see .

figure below) pius time required for autoranging. s . o
The following are typical times for ameasurement

rv——— ﬂﬂ.Li‘l
of approximately 1000 counts on low loss compo- — L i A — Y
nents when RANGE HOLD is set to ON. — - J
Time required for autoranging (RANGE HOLD: RS
OFF): -
1kHz: 180 xn (ms) e L N N R g J
120Hz: 670 x n (ms) o 55 oo s

Sum of Countd oh LGR ond DESSIPATION SACTOR Displeys
where n is the number of ranges stepped by 42614
augtorange circuit.

L-D/C-D Accuracies when D > 1.900 and R
accuracies when D £ 0.500:

For L-D/C-D accuracies when D > 1.900 and R D/10 % df reading
accuracies when D £ 0.500, the following error (Test Sig Level: 1V)
factors should be added toaccuracy specifications: D/5 % of reading

Note (Test Sig Level: 50mV)

1. D display is blanked when Cp or Ls
value is less than 80 counts,

CIRCUIT MODE Additional Error

Parallel Capacitance

Series Capacitance D/5 % of reading

2. Both displays will show 1898 counts Paralle]l Inductance :

and "OUT OF RANGE" lamp will light Series Inductance D/5% of reading

when measured value for Cs, Lp or

Rp is less than about 80 counts (right Parallel Resistance ;

display is blanked during R measure- Series Resistance 0.2/D % of reading

ments).
TEST SIGNAL LEVEL Parallel Equivalent Mode (Lp, Cp, Rp)
Voltage applied to sample under test and current Since the output of constant voltage driver is
{flow through sample are to some extent changed somewhat affected by sample, the voltage
by value and dissipation factor of the sample. across sample varies as shown in below

charts:
z NUMBER OF LD counts NUMBER OF Cp COUNTS NUMBER OF Rp COUNTS
g jyioe i0C0 2000 z iVIOO Q0 2000 ; f1sle] 1900 2000
¥ P ’_‘___..—-—:"__,.—-—-—"—"‘ = §(5% —“'-'_""“"'—--n_.____-—"_""*n-...___‘. Do g v -
s P 2" TPl Tweos 8 7
g 0% ] Lp g oo <P, \\ g m
: - r Y il Non §°'° o e
5 | | ¥ ] g =
2 oe L Eo‘s 3 oe E | E H
2@ () TEST sie LEVEL AT Somv z
Note: These charts assume that impedance Note: This chart assumes that impedance
l‘net_wger_z HIGH terminals and ground between HIGH terminals and ground
is infinite. is infinite and thaf unknown device is

an almost pure resistance.

1-4 4261A-2



Model 4261A

Section I
Table 1-2

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

Series Eguivalent Mode {Ls, Cs, Rs)
The constant current source huilt into the

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

4261A is affected by the sample. Voltage
2

z ® z mv
5 oav 5 mv
g 200 | | z 2 § 200 -
g z [T : =
5 = Del 5 |
- 18 D=t " = = O g
g Do P sG] / 0=0.3 5 Gt 2 /
£ 100 // <92 0 g 100 : & 10 L
< /,/ < D 03 3 ///’
L s - w
© el I 70 . @
§ . Mﬁf i g . "EM 5 ,_____,,_..._-_.’—_.-a-
ET j ) 1600 2000 £ Two a0 2000 e oaoo 1000 2000

NUMBER OF LS COUNTS

Note: These charts assume that impedance
between HIGH terminals and ground
is infinite.

TRIGGER

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

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

External: When TRIGGER is set to EXT position,
the 4261A is triggered by the trailing edge of
a TTI level negative going pulse appiied to
EXT TRIGGER input connector .on rear panel
or by opening center conductor of EXT TRIG-
GER connector after earthing, Negative pulse
width of trigger should ke more than 20us.
External Encode: When the 4261A is equipped
with any option, it may be iriggered by
an external device. The 4261A is triggered
by the trailing edge of a TTL level negative
going pulse from the external device. Nega-
tive pulse width for External Encode signal
gshould be more than 20 us.

WARM-UP TIME

Approximately 15 minutes.
Note
Measurement accuracy is not affected

by dc bias application from either
internal or external bias sources

{£206V),
OPTIONS
Option 001: BCD Qutput of C/L/R and P
(Simultaneous)

NUKBER oF Cs COUKTS

NUMBER OF RS COUNTS

MNote: This chart assumesthat impedance
between HIGH terminais and ground
is infinite and that unknown device is
an aimost pure resistance,

Option 002: BCD Output of C/D, L/D andR
{(Alternately)
Data (C/L/R or D) separately selectable
by switch on internal board {04261-77022).

Option 003: BCD Remote Control {except for
DC bias function}

Option 101: HP-IB Remote Control and Data
Output, Includes Opt 001, 003 and 16414A
(4081A Opt 261, 10631B, etc. ).

ACCESSORIES AVAILABLE

16061A: Test Fixture {direct coupled type},5~
terminal construction,

16062A: Test Leads with alligator clips, 4-
terminal construction {for low impedance
measurements).

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

OTHER

Operating Temperature:
0°C to B5°C (32°F to 131° F)

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

Power:
100/120,/220/240Vac +10%, 48 to 66Hz

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

Dimensions:
Approximately 213{w) x 134 (h) x 422 {d) mm.
Weight: approximately 7.5ke.

4281 A-2
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Section [
Paragraphs 1-9 to 1-20

T-9. INSTRUMENTS COVERED B3Y MANUAL.

1-1C¢. 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 instru-
ment rear panel, The first four digits and the letter
are the serial prefix and the last five digits are the
suffix,  The letter placed between the two sections
identifies country where instrument was manufac-
tured., The prefix is the same for all identical in-
struments; it changes only when & change is made to
the instrument, The suffix, however, is assigned
sequentially and is different for each instrument.
The contents of this manual apply to instruments with
the serial number prefix{es) listed under SERIAL
NUMBERS on the title page.

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

1-12, In addition to change information, the supple-
ment may ccenfain information for correcting errors
{(called Errata) in the manual. To keep this manual
as current and accurate as possible, Hewlett-Packard
recommends thaf 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 man-
ual's title page. Complimentary copies of the supple-
ment are available from Hewleft-Packard. If the
geriat prefix or number of an instrument is lower
than that on title page of this manual, see Section VII
Manual Changes.

1-13, For information concerning a serial number
prefix that is not listed on the title page or in the
Manual Changes supplement, contact your nearest
Hewlett-Packard office,

Figure 1-2. Serial Number Plate.

1-6
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T-14. DESCRIPTION.

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

1-16. The measuring range for capacitance is from
0.1pF to 19mF¥F, inductance from 0O.1pH to 1900H,
and resistance from 1lm{ to 19MQ all of which are
measured with a basic accuracy of 0.2 t0 0.3% de-
pending on test signal level, frequency and measuring
equivalent circuif, and at a typical measuring speed
of 200 milliseconds. The wide range capability of
the 4261A enables a measurement range from small
capacitances such as mica capacitors and the
parasitic capacitance of a semiconductor device
throughhigh capacitances such as the measurement of
electrolytic capacitors to be covered. A wide range
of inductance measurements from the inductance of a
high frequency transformer to that of a power
transformer can be measured. The wide resistance
range permits the measurement of wirewound resis-
tors through the measurement of soiid resistors. In
parallel capacitance measurements, the 4261 A Digital
LCR Meter can select either a test signal level of
1W¥rms, or 50mVrms. Other versatile 4261A
capabilities are, for example, the use of internal and
external dc bias voliages, the availability of test fix-
tures, and options providing for BCD output and re-
mote contro} operation (at the rear panel).

1-17, QPTIONS.

1-18. Options for the Model 42614 LLCR Meter are
available for adding BCD parallel data outpui at fwo
rear panel connectors (opt 001), for providing a BCD
parallel data output connector on the rear panel (opt
002), for attaching a rear panel input connector for
remote control of the 4261A (opt 03}, and to enable
the 4261A LCR Meter be used with the Hewlett-
Packard Interface Bus (HP-IB) system f{opt 101),
Expanded descriptions of the various options follow,

1-19, Option 001,

1-20, The 4261A Option 001 gprovides separate
BCD paraliel data output of capacitance, inductance
or resistance and dissipation factor simultaneously
from the two rear connectors., With this option, ex-
ternal data processing devices such as digital print-
er/comparators can be connected to the 42614 Digi-
tal LCR Meter. Table 1-3 lisis the components
required for installation of this option to a standard
unit.

4261 A-2



Model 4261A

Section I
Paragraphs 1-21 to 1-32

Tabie 1-3, 4261A Options.
Option Fanction Componénts
HP Part No. Q'ty Description
. » 04261-77021 1 A21 Board Ass'y
Option 001 BCD Parallel Data Oufput | 50644020 2 | Connector Assembly 50-pin
. 04261-77022 1 A22 Board Ass'y
Option 00z | Parameter Serial BCD 5060-4020 1 | Connector Assembly 50-pin
Hpl 04261-85023 1 Name Plate
. 04261-77123 1 Connector Asg'y 50-pin
Option 003 | BCD Remote Control 04261-72023 1 | 50-pin Flat Cable Ass'y
4261 A Option 001 1 BCD Parallel Data Output
4261 A Option 003 1 Remote Control
EP 4081A Option 261| 1 HP-IB Coupler
Option 101 f&“ﬁtﬁ‘*g‘fe Jonerel HP 10631B 1 | Bus Cable
utpd 04081-72005 3 Cable Agsembly
8120-1378 1 Power Cable
16414-99000 1 Operating Manual

1-21. Option 002,

1-22. The 4261A Option 002 provides for outputting
inductance, capacitance or resistance and dissipation
factor values as measured with the 4261A LCR Meter
alternately from one rear connector in BCD data
parallel fornr.,  When the 4261A is equipped with an
option 002, a digital printer, digital comparator
or other such external devices can be interfaced.
The components regquired for installation of option
002 with a standard 4261A are listed in Table 1-3.

1-23, Option 003.

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

1-25, Option 010.

1-26. The 4261A Option 610 changes 120Hz standard
measurement frequency to L00Hz. Al specifications
given in Table 1-1 apply directly to Option 010 in-
struments equipped with 100Hz and l1kHz measure-
ment frequencies, Change all 120Hz descriptions to
1008z,

4261A-3

1-27, Option 161,

1-28. Option 101 consists of 4261A Options 001
and 003 plus HP Model 4081A Option 261 HP-
I8 coupler and interface cables. When the
4261A LCR Meter is equipped with Option 101,
the 4261A can function &s an HP-IB system compo-
nent, For example, Option 101 is very useful for
testing or sorting numbers of components when in-
tegrated with the HP-IB system. The components
needed for installing Option 101 are included in Table
1-3.

1-29. ACCESSORIES SUPPLIED.

1-30. Figure 1-1 shows the HP Model 4261A LCR
Meter, power cord (HP Part No. 8120-1378), fuses
(Hp Part No. 2110-0201 and 2110-0202), and the
Operating and Service Manual (HP Part No. 04261-
90003).

1-31. EQUIPMENT AVAILABLE.

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

1-33. RECOMMENDED TEST EQUIPMENT,

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

1-7



Section 1 Model 4261A
Table 1-4

Table 1-4. Equipment 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 10kQ) measure-
ments,

HP 16063A

Test Leads (with alligator clips) for

general component measurement and
especially useful for high impedance
measurements.

Extender Board used for 4261A
{roubleshooting.

1-8
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Model 4261 A Bection I
Table 1-5
Table 1-5. Recommended Test Equipment,
. s e e Recommended "
Instrument Critical Specifications Model Use
Freguency Counter Freguency Range: 40Hz to 10kHz HP 53004/ P
Sensitivity: 50mVrms min. wH306A
Capacitance Standard Capacitance Values: 100p¥F, 1000pF, i0nF HP 16361 A P, A
(See para. 4-3) 100nF, 1000n¥ and 10uF
Resistance Standard Resistance Values: 1k, 10k$2, 100k and HP 16361 A b, A
(See para. 4-3) 10M$
Inductance Standard Inductance Value: 100mH HP 16361 A P
{See para. 4-1}
DC Voltmeter Voltage Range: 1V to 10V HP 5300A/ P, A
Sensitivity: 10mV min, wh306A
Oscilloscope Bandwidth: 10MHz mir, HP 180C/ A
Vertical Sensitivity: 5mV/div, w 1801A/
Horizontal Sweep Rate: 1us/div. w 1821A
Logic State Analyzer Repetition Rate: 0 to 1MHz HP 160LA/ T
Input Threshold: TTL {approx. +1.5V) w 180C
Minimum Clock Pulse Width: Ius HP 1600A
Logic Probe Inpuf Impedance: >25kQ HP 105257 T
Logic one Threshold: 2V +0.2V
Logic zero Threshold: 6.8V +0.2V, -0.4V
Input Minimum Pulse Width: 1us
*P = Performance Test A = Adjustments T = Troubleshooting
4261 A-3 1-9






Model 4261A

Section II
Paragraphs 2-1 to 2-12

SECTION I
INSTALLATION

2-1. INTRODUCTION.

2-2, This section provides installation instructions
for the Model 4261A LCR Meter. The section also
includes information on initial inspection and damage
claims, preparation for using the 4281 A and packag-
ing, storage and shipment,

2-3. INITIAL INSPECTION.

2-4, The 4261A LCR Meter as shipped from the fac-
tory meets all the specifications listed in Table i-1.
On receipt, inspect the shipping container for damage.
¥ the shipping container or cushioning material is
damaged, notify the carrier as well as the Hewlett-
Packard office and be sure to keép the shipping ma-
terials for carrier’s inspection until the contents of
the shipment have been checked for completeness and
the instrument has been checked mechanically and
etectrically. The contents of the shipment should be
as shown in Figurel-1l. The procedures for checking
the general electrical operation are given in Section
IIl (Paragraph 3-5 OPERATOR'S CHECK) and the
procedures for checking the 4261A LCR Meter against
its specifications are given in Section IV, Firsily,
do the operator's check. If the 4261A LCR Meter is
electrically questionable then do the Performance
Tests to determine whether the 4261A has failed or
not. I contents are incomplete, if there is mecha-
nical damage or defects (scratches, dents, broken
switches, ete.), or if the performance does not meet
the operator’s or performance tests, notify the near-
est Hewlett-Packard office (see list at hack of this
manaul),  The HP office will arrange for repair or
replacement without waiting for claim settiement.

2-5., PREPARATION FOR USE.
2-6. Power Requirements.

2-1. The 4261A requires a power source of 100, 120,
220, or 240Volts ac +10%, 48 to 66Hz single phase,
Power consumption is approximately 25 watts,

IF THIS INSTRUMENT IS TO BE
ENERGIZED VIA AN EXTERNAL
AUTOTRANSFORMER FOR VOLTAGE
REDUCTION, BE SURE THAT THE
COMMON TERMINAL 1S CONNECTED
TO THE NEUTRAL POLE OF THE
POWER SUPPLY.

4261A-2

2-8, Line Voitage and Fuse Selection.

CAUTION

BEFORE TURNING THE 4261A LINE
SWITCH TO ON, VERIFY THAT THE
INSTRUMENT IS 8ET TO THE VOLT~
AGE OF THE POWER SUPPLIED.

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

USE PROPER FUSE FOR LINE VOLT-
AGE SELECTED,

MAKE SURE THAT ONLY FUBES FOR
THE REQUIRED RATED CURRENT
AND OF THE SPECIFIED TYPE ARE
USED FOR REPLACEMENT. THE
USE OF MENDED FUSES AND THE
SHORT-CIRCUITING OF FUSE-
HOLDERS MUST BE AVOIDED.

2-10, Power Cabie,

2-11. To protect operating personnel, the National
Electrical Manufacturer's Association (NEMA) re-
commends that the instrument panel and cabinet be
grounded, The Model 4261A is equipped with a three-
conductor power cable which, when plugged into an
appropriate receptacie, grounds the instrumeni. The
offset pin on the power cable is the ground wire.

2-12. To preserve theprotection feature when oper-
ating the instrument from a two-contact outlet, use a
three-prong totwo-prong adapter (HP Part No. 1251-
0048} and connect the green pigtail on the adapter to
power line ground.

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

2-1



Section I
Figure 2-1 and Table 2-1

Model 42614

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

1. Disconnect power cable and slide module

window to left.

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

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

slot.

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

FUSE SELECTION

SELECTION OF OPERATING VOLTAGE

Fuse
Operating Voltage
HP Part No. Description
100Vac or 120Vac 2110-0202 0.5A 250V Slow Blow
220Vac or 240Vac 2110-0201 0.254A 250V Slow Blow

Figure 2-1. Voltage and Fuse Selection.
Table 2-1. Mating Connectors.
Mating Connector Industry Description HP Part No. Alternate Source

C OFFSET

BNC, male 1250-0408
EXT TRIGGER
DC BIAS Dual Banana Plug 1251-2816
LCR DATA OUTPUT

: - - Amphenol

D DATA OUTPUT Micro-Ribboa 50-pin 1251-0086 5 7-80500-375
REMOTE INPUT

2-2
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Model 42614

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 instrument.
HP Part number, applicable standards for power plug,
power cord color, elecfrical characteristics and
countries using each power cordare listed in the fig-
ure. If assistance is needed for selecting {he correct
power cable, contact nearest Hewlett-Packard office.

2-.14, Interconnections.

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

[CAUTION
THE MAINS PLUG MUST BE INSERT-
ED BEFORE EXTERNAL CONNEC-

TIONS ARE MADE TO MEASURING
AND/OR CONTROL CIRCUITS,

2-16. Mating Connectors,

2-17. ‘The mating connectors used for the 42614 are
shown in Table 2-1, This table identifies each con-
nector and gives the HP Part Number and part number
of an alternate source,

2-18. Operating Environment.

2-19. Temperature, The instrument maybe operated
in temperatures from 0°C to +5656°C.

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

2-21. Installation Instructions.

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

2-23, Rack Mounting and Handle Installation.

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

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

b. Foliow the instructions in Figure 2-3 for de-
sired instailation.

4261A-2

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

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

Temperature .,...... -40°C to +75°C
Humsdity oo vvrerererrnnenen . to 95%
Altitude...... erenaacesranss 50, 0004t

The instrument should also be protected {rom tem-
perature extremes which cause condensation inside
the instrument,

2-28. Packaging.

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

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

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

. Use strong shipping container. A double-wall
carton made of 350 pound test material is ade~
quate,

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

d. Seal shipping container securely,

e, Mark shipping container FRAGILE fo ensure
careful handling,

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

2-31. OPTION INSTALLATION.
2-32, When it is desired to add one of the avaialble
optional features to a standard 4281A instrument,
perform the installation as follows:

a, Push LINE swiich to OFF,

b. Remove instrument top cover.

c. Follow the appropriate paragraph below:

2-3
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Figure 2-2

NWHITE
FoREsNvELLOW HP Part No. 8120-1378
Rk NEMA 5-15P
LoBLACK Color: JADE GRAY
Lege e Furnished for countries
R 1v W TE other than listed below,

E GREEN
L RED
N BLACK HP Part No. 8120-1369

AS-C112, N.Z.8.8. 198

L RAED

Color: GRAY
£ GREEN

250V, 6A
N BLACK

for Australia, New Zealand, etc.

LIGHT BLUE

E GREEN/
YELLGW HP Part No, B120-1351
— BS 13683A
Color: MINT GRAY
. BROWN ZSOV’ 5A
E GREEN/YELLOW
P N LIGHT BLUE for Great Britain, South Africa,

India, Rhodesia, Singapore, etec,

M OLEGHT RLUE

£ GREEN/YRLLOW

HP Part No. 8120-1689

L BROWN CEET-VIE
N LIGHT BLug Color: MINT GRAY
J — Y 250V, 6A
£ GHEEN/
YELLOW for East/West Europe,
Iran, etc.

L BROWN

Note E: Earth orsafety ground.
¥.: Line of active conductor.
N: Neutral or identified conductor.

Figure 2-2. Power Cables Supplied.
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2-33, Option 001 BCD Parallel Data Qutput
Installation.

a. Remove the twotop blind covers from the rear
panel.

b. Install two 58-pin Connector Assemblies in the
openings as shown in Figure 2-4,

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

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

2-34. Option 002 Parameter Serial BCD Data
Output Installation,

z. Remove top blind cover on rear panel,

b. Install a 50-pin Connector/Board Assembly
in the opening as shown in Figure 2-4.

c. Insert A22 Board Assembly into optional plug-
in receptacle {see Pigure 2-4),

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

2-35. Option 0063 BCD Remote Control Installation,

a, Remove instrument boftom cover and bottom
blind cover from reayr panel.

h. Install connector assembly in the opening.

¢. Connect the flat cable assembly between con-
nector board of connector assembly and Al
Mother board (see Figure 2-4).

2-36. Option 101 HP-IB Remote Control and
Data Qutput Installation.

2-37. Since Option 101 is almost equivalent to
4261A Option 001 ples Option 003 plus HP Model
4081 A Option 261 Coupler, refer to paragraphs 2-33
and 2-35 for installation and proceed similarly.

4261A-1

Section II
Paragraphs 2-33 to 2.37

' Option (01 BCD Parallel Data Qutput

Option 002 Paramseter Serial BCD Data
Cutput

Option 603 BCD Rewmote Control

Figure 2-4. Option Insialiations.
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Seciion I Model 4281A
Figure 2-3

A. Rack Installation {only 4261A}

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

2. Attach flange and adapter panel assembly
with screws.
Farts reguired:
HP Part No. Q'ty Description
5061-0057 1 Rack Adapter Kit

B. Horizontal Lock Installation

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

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

3. Connect the two instruments together and
attach rear lock links to rear panels,

Parts reguired:

HP Part No, Q'ty Bescription
0050-0515 4 froat horigzontal
loek link
2510-G192 4 sCrew
0050-0516 2 rear horizontal
lock link
23800360 4 screw

C. Rack Installation for Horizontally Locked Unit

L. Remove the plastic side trim strips from
front frame.

2, Aftach flanges with screws.

Parts required:

HP Part No, Qty Description
5061-0077 1 Rack Flange Kit

Flus all parts needed for B.

D. Handle Instaliation

1. Remove the plastic side trim sirips from
front {rame,

2. Attach handles with screws.

Parts required:

HP Part No. Qlty Description
5061-0089 i Handle Kit

Figure 2-3. Rack and Handle Instailation (Sheet 1 of 2).

2-6 4261A-1
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Figure 2-3

E. Handle and Rack Installation for
Horizontally Locked Unit

1, Remove fron{ side trim strips from front
frame,

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

Parts required:

HP Part No. Q'ty Description
5061-0083 1 Handle Kit

Plus all paris needed for B,

F. Handle Installation for Horizontally
Locked Unit

1. Remove froni side {rim strips {rom front
frame.

2. Attach handles with screws.

Parts required:

HP Part No. Q'ty Description
5061-0089 1 Handle Kit

Plus all parts needed for B.

G. Vertical Lock Installation

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

2, Attach frent vertical lock links.

3. Connect the two instruments together and
attach rear verticalloek linkswith screws,

7T ﬂ-w Parts required:
) HP Part No. Q'ty Description

1600-0367 2 front vertical lock
link

2360-0330 4 screw

0050-0517 2 rear vertical lock
link

2360-0380 4 screw

Figure 2-3, Rack and Handle Installation {Sheet 2 of 2}.
4281A-1 2-7
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Section il
Paragraphs 3-1 to 3-12

SECTION I
OCPERATION

3-1. INTRODUCTION.

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

3-3. PANEL FEATURES.

3-4. Front and rear pane! features for the 4261A
are described in Figures 3-1 and 3-2. Description
numbers match the numbers on the photograph. Other
detailed information for panel displays and controls
are covered in the Operating Instructions /paragraph
3-73.

&-5. OPERATING <CHECK.

[WARNING]

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

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

[cauTION |

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

3-8, Figure 3-3, Operating Check procedure, may
be performed as an incoming inspection or when
the user wants to determine that the instrument works
properly before making a measurement. If the in-
strument is suspected to be faulty during the opera-
ting check, it is bestio repeat the check to verify
the trouble andto clearly establish the symptoms and
then to advance to the troubleshooting guide provided
in Section VIII SERVICE or to performance tests in
Section IV,

4261 A-2

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

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

tively.

FOR CERTAIN TERMINAL MEAS-
UREMENT CONFIGURATIONS, THE
Hcur TERMINAL MUST BE CON-
NECTED TO Hporsn TERMINAL
AND THE Lcuvr TEBEMINAL CON-
NECTED TO THE Lrporexy TERMINAL,
OTHERWISE THE DISPLAYS WILL
HAVE NO MEANING AND THE LIFE
OF THE RELAYS USED IN THE IN-
STRUMENT WILL SOMETIMES BE
SHORTENED,

Note

The 4281A can not measure a sample
which has one iead connected to earth
{grounded)}.

3-10. Test Fixtures and Leads.

3-11, The 426} A has three kinds of test fixtures and
leads available. These are described in Table 3-1,
The characteristics of the sample to be measured
should determine whichaccessory should be selected.
In a similar wayto these available accessories, user
built test fixtures or leads may be constructed for
special measurement reguirements.

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

Cs mode: series capaeitance,
Lp mode: parallel inductance,
I.s mode: series inductance.
Rp mode: parallel resistance.
Rs mode: series resistance,

3-1



Section III
Figure 3-1

Model 4261A

@

e ®

I R Y R
PR

FREQUENDY
ROz 1Rsi2

%
LCR METE \
TV PACKAS
B e

»C R

o
TEST 56 LEVEL  YMIGGER  ~~MANEIAL
,3

EXT O5F LBV ZAV BV SORV 1w

T ENT

UNKHOWN -

BUARD =y 1 PoTEN Hpotiy
tas 06 Ales -

FUNCTION
Lo R

CRE  HANGE HOLD

® @ ®

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

Circuit Mode Indicator: LED lamp, next to
eguivalent 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 indicated by appropriate LED
lamp. Eqguivalent circuits are shown as elec-
tronic circuit symbols at the left of indicator
lamps., Desired circuit parameter of compo-
nent is measured in one of the following se-

lected circuit modes:

Parallel capacitance

Parailel resistance

Series capacitance — -
Parallel inductance -m—
Series inductance

LEG Ay

Serieg resistance

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

LCR Display: Inductance, capacitance or re-

sistance value including the decimal point and
unit is displayed by this 3-1/2 digit display.
Displayed counts over the range between 0 and
1900 have meaning and number counts outside
this range are meaningless.  Both LCR(1)
and DISSIPATION FACTOR displays (7)) will in-
dicate 1899 counis and OUT OF RANGE lamp
(5) will light when number of counts for induc-
tance, capacitance or resistance is less than
about 60 counts in parallel inductance {Lp),
series capacitance (Cs} or parallel resistance
(Rp)measurement modes. This condition does
not occur when measurement mode is series
inductance {I.s), parallel capacitance {Cp) or
series resistance (Rs),

(5) OUT OF RANGE lamp: This lamp is turned

on i inductance, capacitance, resistance or
disgipation factor measured is out of the
measurement range as determined by selected
range when RANGE HOLD () is set to ON; and
by selected CIRCUIT MODE () when RANGFE
HOLD (3)is OFF. When OUT OF RANGE lamp
lights, either one or both displays will be
blank or read 1999 counts,

@ REMOTE lamp. When this lamp is on, it means

that instrument is being remotely conirolled
by external devices connected to 4261A Option
003 or Opt on 101, Front panel FREQUENCY
(D, Cp TEST SIG LEVEL (), TRIGGER (@),
FUNCTION (8, CIRCUIT MODE (2, and
RANGE HOLD (3) controls are disabled when
REMOTE lamp is lit,

3-2

Front Panel Features {Sheet 1 of 2).
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Section II
Figure 3-1

DISSIPATION FACTOR Display. Value for
dissipation factor is always displayed as a
decimal. Dissipation factor measurements in
the range of 0.000 to 1,900 can be measured
with meaning. Other dissipation factor values
measured with the instrument do not have
meaning, This display is blanked when making
resistance measurements and when number of
counts for inductance {Ls) or capacitance (Cp)
is less than §0 counts,

MANUAL Trigger Pushbution Switch, When
this button switch is pushed and released, it
triggers a measurement cycle. The switch is
normally used when TRIGGER () is set to
EXT, bat it also fanctions when TRIGGER
is set to INT. A measurement cycle is initi-
ated when the TRIGGER pushbutton isreleased.
Holding the TRIGGER pushbutton in its de-
pressed position holds the measurement. Re-
leasing the button initiates a measurement and
permits INT {interna}l) triggering to continue.

RANGE HOLD Switch. Setting this switch to
OFFenables the instrument to make measure-
ments in autoranging mode. When RANGE
HOLD is set to ON, range is held on range se-
lected just prior to sefting RANGE HOLD to
ON. When RANGE HOLP is in ON position,
range is scaled downby one decade when chang-
ing test frequency from 120Hz to lkHz and
scaled up by one decade by changing from lkHz
to 120Hz except in resistance measurements,

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

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

CIRCUIT MODE Selector Switch. Appropriate
circuit mode for taking a measurement is se-
lected and set with this switch., A parallel
eguivalent circuit is selected whenthe switeh is
set to PARA position and series eguivalent cir-
cuit in the SER position. The instrament auto-
matically selects the appropriate parallel or
series equivalent in when set to AUTO circuit
mode position.  Measurement range for each
position is shown in the Instruetion Card an,

®

Cp TEST SIG LEVEL selector switch, This
switch is effective only in parallel capacitance
measurements and permits selection of test
voltage to be applied to sample H0mVrms or

1Vrms}. The 50mV test voltage is generaily
atilized In semiconduclor device measure-
ments,

FUNCTION Switch., This switch selects elec~
trieal eircuit parameter to be measured with
the instrument as follows:

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

DC BIAS Selector Switch, This switchpermits
selection of internal DC bias voltage applied 1o
sample (1.5Vde, 2,2Vdc, or 6,0Vde) or when
switch is set to EXT, is used to apply externai
bias voltage from rear DC BIAS input con-
nectors, OFF posgition is selected in no bias
voltage is necessary.

UNENOWN Terminals. Consists of four ter-
minals: High current terminal (Heyp), High
potential terminal (Heopgy), Low potential
terminal (Lporzy) and Low current terminal
(ELcur). The five-terminal configuration 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. The high termi-
nals are hiased with a positive DC voliage with
respect to LOW terminals,

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

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

Figure 3-1.

4261 A-2

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

@ C OFFSET 8ignal Output Connector, A capa- @ LCR DATA OUTPUT Connector. With Option
citance offset adjustment canbe made by using 001 BCD parallel data’ for inductance, capa-
the gignal from this connector. In addition, citance and resistance measured values are
the test voltage applied to sample can be mon- outpetied through this 5C0-pin connector. Op-~
itored with ar ac voltmeter or oscilloscope tion 002 adds dissipation factor ocutput alseo in
connected to this connector.  DC bhias voltage BCD parallel data form in serial with induct-
is not outputted from this connector. ance or capacitance data (Option 001) from

this connector.

() EXT TRIGGER Connector. This connector is

used for external triggering the instrument by
inputting a trigger signal from an external
device including a user designed triggering  (§) D DATA OUTPUT Connector, BCD parallel

circuit, For external triggering, TRIGGER data of measured dissipation factor are out-
switch on front panel is normally set to EXT putted through thig 50-pin connector (Option
position. 001),

@ BC BIAS Voltage Input Connectors. External
DC bias voltage can be applied fo the sample
up {0 the maximum voltage of plus 30V through @ REMOTE INPUT Connector. An External de-

the connectors, vice can remotely control the instrument by
inpuiling control signals through this 50-pin

@ AC Power Input Connector. Permiis line volt- connector.  Front panel conirols for FRE-
age selection of 100Vac, 120Vac, 220Vac or QUENCY, Cp TEST SIG LEVEL, FUNCTION,
240Vvac, CIRCUIT MODE and Ranging can be controlied,

Figure 3-2. Rear Panel Features.
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Model 4261A Section III
Table 3-3 and Figure 3-4

Table 3-3. Dissipation Factor Equations.

Circuit Mode Dissipation Factor Conversion to other modes
Cp 2
1 i D
U S = 2 = .
Cp mode m D= Sriasrr ) | ©%- @+ Dee, Re =0 e
P
Cs Rs i 1 1 = Dz
Cs mode o] i D= ZWiCsRs{:—a-) Cp = B2 Cs, Rp = =57 ‘Rs
Ly 5
_2xflp 1 o1 _ D%
Lp mode m;} D-—wp &) Le=7 p2 b B8 =" 52 Ry
is Rs
, Rs 1 1+ D2
I ——— e i S 2 = *
Ls mode il D= 5018 Q) Lp = (1 + D4)Ls, Rp = ~py5=~'Rs

*f: Test signal frequency.

ol - — —
1=~ €s (F) < ,
| IR ﬁ\r_,/ // W
H //
7 p.
// %
// / >
Q,
N
% 4
Wy
/ v
/|
/ / 0
%O”‘H 4 y.
44 /
// // //
/ g Cs=(1+D?) Cp
7/// / Lp= (1403 Ls
/ V4
/ / g
/ cp (F}
l.s {H}
[T
ol ‘on+§_ whte
Where n stands for a free integer.

Figure 3-4, Conversion Between Parallel and Series Equivalents.
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Section III

Paragraphs 3-14 to 3-16

Table 3-4, Test Signal Level,

Model 4261A

CIRCUIT MODE
RANGE
Ls Lp Cs Cp Rs Bp
1 T0mA rms 1Vrms (50mVrms)* T0mA rms
2 10mA rms 1Vrms 50mVrms)* 10mA rms ———
3 ImA rms IVrms G0mVrms)* ImA rms
4 100 pA rms IV rms 10 pA rms | 1Vrme 50mVrms)* | 100 1A rms 1V rms
5 10 wA rms 1V rms 100 pA rms | 1Vrms (B0mV rms)* 10 pA rms 1V rms
6 1V rms 1A rms 1V rms
7 1V rms 10mA rms 1V rms
8 TOmArms 1V rms

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

3-14. Test Signals. Two test signal frequencies
are available; these are 120Hz and 1kHz sinuscidal
waveforms which have a frequency accuracy of 3%,
The typical voltage applied tc the sample or current
flowing thourh the sample is specified in Table 3-4
for both test signal frequencies, A constant fest
voltage is supplied to the sample when measuring
parallel parameters Lp, Cp and Rp. The constant
curreni method is adopted for the measurement of
Ls, Cs and Rs, The 50mV rms {est voltage is avail-
able only for Cp measurement.

Note
Voltage or curreat applied to sample

is detailed inTable 1-2 for the various
devices under test.

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

3-16, Display, The 4281A has two displays, the
LCR display {left side)and the DISSIPATION FACTOR
display (right side}. The circuit mode indicator lamp

Table 3-5. Measurement Ranges.

CKT FRE- RANGE
MODE QUENCY 1 2 3 4 5 6 7 8
129 Hz 0000mH
Lp
1kH=z 000, OmH
Ls 120Hz
1kHz
Cp 120Hz
1kHz
Cs 120Hz G000n¥
1kHz | 000.0nF
Rp 120Hz 00009
1kHz 00000
Rs 120Hz
1kHz

Note: O00CuH indicates a range of 0001 uH to 19004H {and similarly for ¥ and Q).

3-8
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Section I

Model 4261A
Figure 3-5
onta as)
e g4
& kS
(e i)
7|
~ w7 |
an+s r s ol bl = \/,] L
ol 160* Lo ) ) 1" wh*? Lo g8 onte [Flasd
Parallel Inductance - Parallel Resistance Series Inductance - Series Resistance
(A} (B}
>o‘"‘"? (ol
e o k2
;Q g
oy Vo treE)
w“trH‘Zl . m—{n@«i) .
i orH o 81 ™2 o+ 10" 1g"*! - woE o+ s
Parallel Capacitance - Parallel Resistance Series Capacitance - Series Resistance
() 3)
When n represents a free integer.

Figure 3-5. Relationship of Dissipation to Series and Parallel Resistance,
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Section III
Table 3~-6

is 1it as assigned by the gettings of FUNCTION and
CIRCUIT MODE. The unit lamps light and are read
in conjunction with the numerical LCR display to
their left. The right side display is blanked during
resistance measurement., Table 3-6 describes op-
erator action to be taken when QUT OF RANGE lamp
ig 1it, when the display is blanked, or when a minus
display occurs.

Note
LCR display is meaningful even if D
diaplay shows 1899 counts and QUT
OF RANGE lamp lights. However,
meagsurement error will increase in
proportion to increasein D value. See
Table 1-2 for details.

Table 3-8.

Model 42614

DISSIPATION FACTOR  DISPLAY
SO0METIMES RANDOMLY DISPLAYS
A MEASUREMENT OR A BLANK
CONDITION WHEN VALUE OF
CAPACITANCE OR INDUCTANCE IS
AROQUND 80 COUNTS ON MINIMUM
MEASUREABLE RANGE AT ANY
PANEL CONTROL SETTING,

3-17, Accuracy, Figure 3-8 is a graphic represen-
tation of the accuracy specifications provided in
Table 1-1. The horizontal axis for all curves is the
reading of the 4261 A in counts and the vertical axis

Annunciation Display Meanings.

Display

Idicated Condition

Action

QOUT OF RANGE

. At least one of two displays exceeds 1998

counts (in this case, at least one display
shows 1999 counts).

« Measured value for Lp, Cs or Rp is less

than about 80 counts. Both displays show
1999 counts. In Rp mode, right display is
always being blanked,

. Range is held to one not specified as a

measurable range for parallel or series
circuit modes. When this oecurs, numer-
als (only} of both displays are blanKed.
Decimal point is still lit,

a. Set 4261A to:

CIRCUIT MODE: AUTC
RANGE HOLD: OFF
FREQUENCY: 120Hz

b. Try changing FUNCTION
to L, € or R.

Diisplay is blanked.

. Right display {only) is blanked during Rp or

Rs measurement.

Normal operation,

Range is held to one not gpecified as meas~
urable range for parallel or series circuit
mode, OUT OF RANGE iamp is also lit,

Right dispilay {only) is blanked when meas-
ured value of inductance (Ls) or capaci-
tance (Cp) is less than 80 counts,

Right display (only) is blanked when Lp or
Cs value exceeds 1999 counts. In this
cage, OUT OF RANGE lamp is lit.

4, Set 4261A to;

CIRCUIT MODE: AUTO
RANGE HOLD: OFF
FREQUENCY: 120Hz

b. Check that FUNCTION
is correct.

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

Zero counts display is
meaningfal when minus (-}
display repeatedly turns on
and off.

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

Change to correct
FUNCTION,

Minus (-) is displayed. 1,
measured.
2.
{or C} FUNC'TION,.
3.

Offset adjustment signal applied is too
great {causes minus display}.

Readjust offset signal to
proper magnitude,

3-10
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Section I
Figure 3-6

Model 4261A
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Figure 3-6.
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Model 4261A

Section I
Figure 3-7

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

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

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

Note

DC bias application may only be used for capacitance
measurements,

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

Note

An external bias voltage up to +30V may be applied to EXT
BIAS rear panel connector, Connect DC power supply to
EXT BIAS connectors. Set DC BIAS switch to EXT.

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

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

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

Note

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

Rs = D/oCs {C8-D measurement)
Rs = whls D (Ls-D measuyrement)

Rg = wlp- "i""?“ﬁg {Lp-D measurement)

4261A-1

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

Model 4261 A

To DC BIAS To € QFFSET

[ e ]

IR S
i. L“ ("F n

DC POWER SUPPLY

b
b oo

<2
TEST SICLEVEL | ISUGGEE o siasliA
See IV Wy

[

HANGE s
oFF G

£

Note

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

1. Construct setup as shown above:
Note

Test leads or fixture may be user designed for this meas-
urement. If external DC bias is not necessary or capaci-
tance offset adjustment function is not needed, arrangement
and procedures associated with these functions can be
deleted from setup,

2. Set 4261A controls as follows:

FREQUENCY ....... cvraersreaae.. lkHz
DCBIAS ... ... P 0 ) b
Cp TEST 8IG LEVEL .........00y.. 50mV
TRIGGER ....iciiiiniiinnnnnasea.. INT
FUNCTION .. it iivrenei i ceninnsanns C
CIRCUIT MODE................... PARA
RANGE BOLD ... ..vviivinnnnnnns OFF

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

3. Push LINE to tarn instrument ON, Verify that trigger lamp is turning on and off,
4, If necessary, apply DC bias voltage internally or externally at rear panel BC

BIAS conneciors,
CAUTION

NEVER APPLY AN EXTERNAL DC BIAS OVER +30V.

3-14

Figure 3-8. Semiconductor Device Measarements (Sheet 1 of 23,

4261A-1



Model 4261 A

Section III
Figure 3-8

Notes

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

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

5. Adjust capacitance offset adjustment pot (Co} for zero capacitance reading,
See Figure 3-10 for details,

6. Conrect semiconductor device to test lead or to fixture. The following are
examples of connections for the various parameters to be measured:

Notes

4. It is impossible to measure junction capacitance when bias
current flows through sample.

b. K is recommended that the device be connected directly to
4961A terminals, If test cable is used, it should be shielded.

“ ¢, 8et TRIGGER switch to EXT and use MANUAL switch for
manual trigeering. External trigger al rear panel connector
may also be used. See Figure 3-11 for reference. I isre-
commended that RANGE HOLD be set to ON when measuring
multiple samples whose values are about the same.

7. Read displayed values. Refer to Figure 3-8 for accuracy.

Parameter Measured Connections to 4281 A

Base-collector junction

capacitance (Cob)-
Emitter carrent = 0

High
{+Bigs)
High
{ +Bios)
Qpen

Base~ collector junction
capacitance {Cre}-
Common emitter

High {.ow
\ E+Blas) ;
l+Blu
100K
C.ip

be measured.

GUARD
GUARD
FET gate capacitance (+g,gs) {1%i0s)
.'
High
Open {* Bias)
Opan
High High
{+ Bigs} (+8ias)
s
Gpen 5 Low
Diode junction capacitance Ak
: s AN .
Note: Germanium dicdes Hiahy L o UL
sometimes cannot Note! No bies should
be applied.

4261A-2

Figure 3-8. Semiconductor Device Measurements {Sheet 2 of 2},



Section II1

Model 4261 A

Figure 3-9
External DC Voltage Bias Circuits (30V.<, < 200V)
1. Connect external de bias source as shown in diagram:
CAUTION
DONOT APPLY DC VOLTAGE EXCEEDING 200 VOLTS.
1F APPLIED, 4261A CIRCUITRY WILL BE DAMAGED,
Note
+E voltage is applied to Cx in figure. -~E voitage can be
applied to Cx in this figure, In this arrangement, the po-
tarity of Cx and C1 must be taken info consideration,
DC POWER SUPPLY G st ey
o ‘
e LS S R
s ¥ T T
/l\ X,\/ o e T 2, e e
T e
o oo
£
L)
Cx Gl gg 200w
Cx . Unknown copaciter
{CAUTION
NEVER SHORT BETWEEN Hporey AND LOW TERMINALS
WHEN R) IS SMALLER THAN 1k, IT IS BETTER TO
MAKE SURE THAT UNKNOWN CAPACITOR IS NOT DE-
FECTIVE BEFORE CONNECTING TO INSTRUMENT.
Note
Ripple or noise on external de bias source should be as low
as possible. The low frequency noise of bias source should
be less than ImVrms for a Cp TEST SIG LEVEL of 50mV
and 30mVrms for 1V,
2. Minimum values for C1 (dec biocking capacitor) and minimum values R1 are given in
table helow:
Note
Insulation resistance for Cx must be greater than a certain
value., Reier {0 Table3-7, page 3-23 of Unusual Operating Indications.
120Hz 1000p¥F 10. 00nF 100, 0nF 1000nF 10,00uF
Range 1kHz | 100.0pF | 1000pF | 10.00nF | 100.0nF | 1000nF
: { 1 100
Minimum 120Hz 0.01u¥ 0.iuF 1Lup Our Q0uF
Cy{F; 1kHz 0.01uF 0.0t uF 0. 1uF Luk I0uF
Minimum Ry (22) 300k 100k 1082 1kQ 1008

3-186

Figure 3-8.

External DC Bias Circuits (Sheet 1 of 3},

4261A-1



Model 4261A Section III

Figure 3-8

Note

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

3. Set 4261 A controls as follows:

FUNCTION o i iiisieiinennenannnenn C
CIRCUIT MODE .........00vvve... PARA
DCBIAS .. iviisieiensnsnsseane. OFF

Other controls .ovvvssansses. . any setting

4, Read displayed value after allowing time for bias voltage to settle,
times are:

120Hz:
1k

Typical settling

6 fo T seconds.
2 to 3 seconds.

BIAS VOLTAGE SETTLING TIME

106G

[+
Q

(]
<

5
AN

4]

v

Settling Time In Seconds

o 10u 160w

Capacitance Reading {F}

1000y iOm
Note

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

USING CURRENT BIAS {for inductors).

1. Connect dec power supply a8 shown below:

DC AMMETER

TO DC BIAS + Connector

e

[ o sen weren
= a94 ERE O - b
w U gpm, e e pe O+
| o S e S Q)
e UHKNCHR i DC POWER SUPPLY
- o0
1
. e 7
i
! O+
EE i L5 Lx. Unknown Inductor b b
N 1 O
e e g g e b0 -
Figure 3-8, External DC Bias Circuits (Sheet 2 of 3),
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Figure 3-89
Note
DC power supply should be floated from ground.
Note
If cable between low terminals of 4261A and power supply
is relatively long, if should be shielded cable. The outer
conductor is connected to GUARD terminal.
2. Set 4261 A as follows:
FREQUENCY ......cvvnnnn. 120Hz or 1kHz
DCBIAS .....ivinn. beseaaa e EXT
FUNCTION .. iiiiiinncannasnocasnnsen L
CIRCUIT MODE ........... PARA or SER
RANGE HOLD ....iivuiscnnnnnnnsnsscs ON
Note
First, set RANGE HOLD set to OFF and determine range
by connecting sample with no de¢ bias current applied. Then
set RANGE HOLD to ON,
3. Recommended inductance ranges and maximum bias currents are:
120Hz 1000pH 10,00mH | 100.0m¥M { 1000mH 10.00H 100.0H
RANGE [ 1)1z | 100.0pH | 1000pE | 10.00mH | 100.0mH | 1000mH | 10.00H
CIRCUIT MODE SER PARA
Maximum Bias 52mA 40mA 13mA 42mA 40mA | 13mA
Current*
* Bias curreat when +30V is applied to DC BIAS connector.
DC BIAS OVER +30 VOLTS MUST NOT BE APPLIED TO
EXTERNAL DC BIAS INPUT CONNECTOR.
Figure 3-8, External DC Biasg Circuits (Sheet 3 of 3).
is the number of error counts which are added foor 3-20. Semiconductor Device Measurement.

subtracted from the readings. 3-21. The procedures for uging the 4261A semicon-

ductor device measurement capabilities are des-
cribed in Figure 3-8, For example, the junction
{interterminal; capacitance of diodes, collector out-
put capacitance of transistors, ete,, can easily and
accurately be meassgred (with and without de bias),

3~18. General Component Measurement,

3-19, Figure 3-7 shows fhe operating procedures
for measuring an L, C or R (nductance, capacitance
or z’ems.tan(‘:e) circuit cUmQGnent. ‘ Almolst. all fjl&— 3-22. External DC Bias.
crete circuit components {inductors, capacitors or

resistors) except for components having special 3-23. A special biasing circuil using external volt-
shapes or dimensions can be measured wilh this age or current bias, as needed for capacitor or in-
setup,  Special components may be measured by ductor measurements, is illustrated in Figure 3-8.
using Test Leads 160624 and 160634 or by specially The figure shows sample circuitry appropriate fo
designed user buill fixtures instead of 16061A Test 4261 A applications. The biasing circuits avoid per-
Fixture. Although both external dc bias and capaci- mitting dc current to flow into the 4261A as de cur-

tance offset adjustmeant can be used with the setup
shown in Figure 3-7 by connecting a DC hias source
and by using the C OFFSET signal, the two functions
are not covered in this procedure, For these ap-
plications refer to Figures 3-9 or 3-10,

3-18

rent increase the measurement error and because
the excess current sometimes may cause damage to
the instrument. When applying a dc voltage to capa-
citors, be sure applied voliage does not exceed max-
imum working voltage and that you are observing

4261A-2



Model 42614 Section III
Figure 3-10

To C OFFSET Connector
On Rear Panel., ~w—»

5T AZGIA LUR METER
[@F)_l SENCETT Al EEE

Stray capacitance Co is compensated
when Cc is equal to Co.

P
|
|
]

L/{Dj: Co: Btray Capacitance

Ce: Capacitance Offset

Procedure:

i, Connect signal from C QFFSET connector through a variable capacitor Ce to
4261 A Low UNENOWN terminals.

Notes

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

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

2, Adjust Cc sothat a display of 000 is obtained on LCR DISPLAY when no ua-
known capacitor is connected to UNKNOWN ferminais,

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

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

Figure 3-10. C OFFSET Adjustment Setup.
4261A-1 3-19
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Paragraphs 3-24 to 3-34

polarity of capacitor, Note that the external bias
voltage is present at Heur and Hporpy terminals,

3-24. Bias Voitage Settling Time, When a measure-
ment with de bias voltage superposed is performed,
it takes some time for voltage across sample to reach
a certain percentage of applied (desired) voltage,
Figure 3-9 shows time for de bias voltage to reach
more than 99% of applied voltage and for 42614 to
display a stable value. ¥ the bias voltage across
gsample is not given sufficient time to settle, the dis-
played wvalue may fluctuate or 1999 counts may be
displayed and OUT OF RANGE lamp may light, Read
measured value after display settles.

3-28, Offset Adjusiments,

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

3-27. Externel Trigger Circuif.

3-28. Figure3-11 illustrates an example of a trigger
circuit device for triggering the 4261A externally
via the external i{riggering connector on the 4261A
rear panel. In addition, both manual trigger (by
MANUAL pushbutton) and electronic trigger (by TTL
level trigger circuit) are also useable. The unit is
set for manual triggering by switching TRIGGER
switch from INT to EX'T (manual) position. In the
EXT trigger mode, the 4261A may be triggered by a
TTL level signal that is transmitied from low {-0V)
to high {+5V) state by an external trigger eircait.

Model 4261 A

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

3-29. Operoting Cautions,

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

3-31. OPTIONAL OPERATION.

3-32. Installation informalion for options 001, 062,
003 and 101 is covered in Section II of thig manual.
Control signal timing and output data signal informa-
tion with designators and pin connections for optional
rear comnectors are described in Section VIII (Serv-
ice Sheet).

3-~33. BCD Porellel Data Outpur (Gprion 001).

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

EXTERNAL TRIGGER DEVICE

B BIAS
Ha DOV M-

O ® OO0

LR DATA DUFPLT

L ___ 9

& GATA DUTPUT

¢

FAEMOTE iNPifT

L )9

i
]
: | TTL Trigger Circuit
; } .
5 | lTngqer :
+5Y £ !
i , BV
! oV I
A
z e !
- - i
| 1
1 i !
1
i {\rﬂqauul
rigger 1 1
i Switeh 7 |

N T

Figure 3-11, External Trigger Circuits.

3-20

4261A-1



Model 4261 A

Section I
TFable 3-7

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

Indication: A, Same sample sometimes shows quite different values between PARA and
SER CIRCUIT MODE measurements, B. The decimal point moves and measurement unit
changes. A and/or B may occur in the following cases.

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

Inductance of lossy inductor or capacitance for 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 PARA or
SER setting that shows a valid display. B. 8et TRIGGER to EXT, push MANUAL buiton,
set RANGE HOLD to ON and set TRIGGER to INT,

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

or maximum resistance ranges in either PARA or SER circuit modes, Here are some of
the reasons why this happens:

A, Alarge size sampie is being measured.
B . A high voltage power line or similar exists near the 4261 A,

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

cable,
What to do:
1. Enclose sample in metal case, Connect case electrically to 4261 A GUARD terminal
as shown helow:
HNKNOWN
GUARD L our L =GTEN HPOTEN Haur
o0 gtAg - DO BIAS

Metal Case

2., Use ghielded cable for connection between sample and the instrument, Connect cable:
shield to GUARD. TFor reference, see also Figure 3-8 (sheef 1) page 3-14,

4261A-1
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Section HII Model 4261 A
Table 3-7

Table 3-T7. Unusual Operating Indications (Sheet 2 of 3).

3. Indication: When measuring a low impedance {small inductance, resistance or high capa-

citance), measurement error is excessive,

What tc do:
Cause of error Action
1. Residual impedance (induc- Use test leads in four-terminal con-
tance, capacitance or resis- figuration and measure,
tance) of test leads during
fwo terminal measurements. Twist current leads (Hcpg and Legg)
together. Do the same with potential
2. Mutual test lead induction leads (Hpormw and LpoTEN).
between current leads (Hour
and Lcur) and potential leads Additional error is presented as
{Hporex and Lporen). w2LrCx X 100 (%) for C measure-
ment, where:
@ = 2rf
f = test frequency
Lr = residual inductance
Cx = unknown capacitance
4, Indication: Measurement error is excessive when high impedance (high inductance,
small capacitance) is measured:
What tc do:
Measurement Cause of error Action
High Inductance | Siray capacitance Use shielded cable for connection
between High and Low between sample and 4261 A UNKNOWN
leads. terminals. Connect outer conductor
to GUARD terminal,
Small Stray capacitance Measure siray capacitance and sub-
Capacitance between High and Low tract it from measured value.
leads.
5. Indication: Excessive measurement error.

What to do: Cause A . Effect of Low terminal capacitance with respect to ground.
Sometimes the measurement can not be performed when a relatively large capaca,tance
between Lporey terminal and ground exists. Allowable magnitude for the stray capa-

citance without additional error are:

Measurement Aliowable Stray
__Freguency Capacitance Magnitude
120Hy 100nF
1kHz 1000pF

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

3-22 42614A-1



Model 42614 Section I
Table 3-7

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

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

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

7. Indication: When 2 capacitor is measured with d¢ bias voltage applied, an abnormal dis-
play occurs.

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

MODE RANGE

Cp 120Hz 1000pF 10. 00nF 100, 0nF 10000 F 10, 00uF
1kHz 100. OpF 1000pF 10.00nF 100.nF 1000nF

Cs 120Hz 1000nF 10.00uF 100.0uF 1000 F 10, 00mF
1kHz 100.0n¥F 1000nF 10,00uF | 100.0uF 1000uF

Permissible

insulation 22, 5MQ 2250k8 225k$ 22.5k2 22508

resistance (Ri)

Note: Rigiven in above table is appiicable for a dc bias of 30V, When the bias voltage is
less than 30V, Ri limit is RiVb/30 (2} where Ri is value given in the table and Vb
is applied de¢ bias voltage,

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

What to do:

1, Connect sample battery (cbserve polarity)as illustrated below:

UNKNOWH

auARD L CuR L POTEN H potEn Houn
OC BrAS~ BC BIAS +

Battary

Ak

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

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

4. Bince the internal resistance of a battery is relaéively very low,use the four-
terminal measurement configuration,

4261A-2 3-23



Section IIT
Paragraphs 3-35 to 3-43

no meaning, this connector should not be used. Fig-
ure 3-13 is the printer print format with the meaning
of printed data shown. Here is an example of how to
read the printed output:

024 + 00 1200

o d

Number of counts: 1200
Not used

Polarity: Plus (+)
Annunciation: None
Frequency: lkHz
Range: 1000p¥ range
Circuil Mode: Cp

B

1200pF

Figure 3-14 shows connections between the 4281A
option 001 #nd HP devices.  Model 4261 A operation
with option 001 follows standard operations des-
cribed in Figure 3-7 and 3-8 except for connection
of external devices, Operating information for HP
printers is covered in the respective operating and
service manuals.

3-35. Porometer Sericl Doto Output (OPT. G02).

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

Model 4261 A

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

3-37. Remote Control {OPT. 003).

3-38. All the front panel controls except for DC
BIAS can be remotely selected by control signals
through the rear conpecior of an option 003 instru-
ment. Remote control devices should be designed by
the 4261A user since a specially designed controller
from HP for the 4261 A is not available, Information
needed for controller design is presented in Figure
3-17, This includes pin locations, control signals
and timing diagram. Controller design should in-
clude the following considerations:

1. REM signal must be always at low level during
remote control. I not, rémote control func-
tions will not oceur.,

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

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

3-39. HP-1B Compatibie (OPT. 101).

3-40. This 4261A Option 101 includes all the com-
ponents for compatibility with an HP-IB system as
shown in Table 1-3. Operating information for this
cption is provided in the HP Model 4261 A Option 101
HP-IB SUBSYSTEM Operating Manual,

3.47. OPERATOR MAINTENANCE,
3-42,

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

Fuse Replocement.

4261A FUNCTION Setting

Rear Connector

C R

LCR DATA OUTPUT

Inductance Value

Polarity

Annunciation/Test
Frequency

Range

Function KT Mode

Capacitance Value
Polarity
Annunciation/Test
Frequency
Range
Function/,CKT Mode

Resistance Value
Polarity
Annunciation/Test
Frequency
Range
Function/CKT Mode

D DATA OUTPUT

I¥ Value

Polarity

Annunciation/Test
Frequency

Function KT Mode

D Value

Polarity

Annunciation/Test
Freguency

Function/CKT Mode

1989

Poiarity

Annunciation/Test
Freguency

Function/CKT Mode

Figure 3-12,

3-24

Data Qutputted by Option 001,
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Section I

Figure 3-13
(I} PIN LOCATIONS (LCR DATA OUTPUT, D DATA CUTPUT)
t: — 3
= 2 5oz Ey
=l 5 2 =2
: ¢ § g A%
LS| SR 3
S € § e B B
A 3 EE0 i Y ETTEIioonannod o
n £ Z = 5 & ¥ 5 3 8 3 22 R 25O 5 S
iy lTlT282z858561 111111
syl kBT T 9T Ty 3E R R EEE TN O‘gomgm
cFeea Ll lsrregeee e ] umber
& lg;gsggga:gc 5655858582288
E; o &K E’: [ HSPRRES SR S WA S N S OV S WO i S
< 2 .y
. 9 10000000
£ :
R kA £ TIMING DIAGRAM
E e — OPTION GO
—_ EXTERNAL ENCOOE
fromn externai dsvice it \ u-m
R -——.zm!-— '
to external device -u-ﬂmJ .
INHTETT ___________f'—;‘“'
(fI} PRINTOUT FORMAT from extarnel device i ‘
"M Dat for/ I
Nomenclature Character ; c;;:l{remenr C;c?e.truns o/ storage
of Data 42614 Display . OPTION 002
Printed EXTERNAL ENCODE  —
{C olumn NO.) from axiernol device = 1N
ErRE o], 2erafee ot 2evafein
0 0 to externci device E«ﬁwj Lﬁﬂj
i TRRTETT o R i
D}Splayed lfrob:rlz e‘xremal device H ! | :
L/C/R/D 1 1 : ; ! 5
Value Mecsurement’ LR dote ' D dote transfer
{1 th 4) 2 2 cyele. gag.gsr/s?omge /storage oycle
ra :
3 3
4 z : :
No;gfennill;mre 4261 A Full Scale Display Character
5 5 iCatamn No. ) L C R Printed
6 6 Range * 100, 0uH | 160, 0pF | 1000 m® 1
T T 9 1000 pH | 1000 pF | 10,008 2
8 8 10.00mH | 10.00nF | 100.00 3
100, 0mH | 100.0n¥F | 1008 Q2 4
g g 1000 mH | 1000 nF | 10.00kQ 5
Nomenc lature 10, 00H 10,00uF | 100. 082 3]
- ar er
of Data 4261A Display Ciglrir?t{;td 100.CH | 100.0uF | 1000 kQ 7
{Column No.) 1000 § | 1000 pF | 10.00M% 8
10.00mF 9
< anked
Polarity + (Blanked) +
(7) - - * Range character for dissipation factor is always
10T (zero).
Nomenclature
. - Character
(C;{{”?;t;o } #2614 Display/Setting Printed Nomenclature .
- -‘ of Data 4261A Pisplay Character
120Hz 0 (Column No.} L c B Printed
Anuunciation & A N?_ m 1k 3
Test Frequeney ynunciation kHz function & | Parallel{Lp) 2
i8) 120Hz 1 Cireuif Mode N
{ OUT OF RANGE — - 10 Series(is) _ 3
= - ; Paraliel{Cp) 0
OHz N
D Unavailable Tntin Py Series{Cs) 1
Paraliel(Rp) 4
120Hz 3
GUT OF RANGE & Ty
D Unavailable 1kHz 5 Series(Rs) 5

Figure 3-13, Printout Format and Data Code Meanings,

4261A-2
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Paragraphs 3-44 to 3-47

compartment. The fuse may be removed by pulling
FUSE PULL lever inside the fuse compartment. For
100 or 120 Vac supply scurce, use a 500mA fuse and
for a 220 or 240Vac supply source, use a 250mA line
fuse,

BE SURE THAT ONLY FUSES OF
SPECIFIED TYPE (NORMAL BLOW,
TIME DELAY, ETC, ) AND REQUIRED
RATED CURRENT ARE USED FOR
REPLACEMENT. THE USE OI" FUSES
AND THE SHORT CIRCUITING OF
FUSE HOLDERS MUST BE AVOIDED.

Model 4261A

3-44, Foot and Stand Replacement.

3-45., The 4261A has four molded feet and two tilt
stands for stable bench mounting. Ifa footis cracked
or the stand is bent, replace with new part. See
instructions in Figure 3-13,

3-46. Instruction Curd Replaocement.

3-47. If the "pull-out”™ Instruction Card installed
along the lower right front edge of the instrument
requires replacement, proceed as follows (see Fig-
ure 3-19}:

a. Remove the four feet {rom bottom cover.

Note: +8421 position must be selected.
+ 8421/ - 8421

4261 A OPT, QO

SWITCH
4261A OPT, 00! HP 50554  \
N
Y
i
l
O
-
i REAR 3
: 5624- 16C {
|
| S S62A-16C J
(A)

HP 5I50A 2 xOPT 0Q2

REAR

5624 - 16C

562A- 16C
(B)

Figure 3-14, 4261 A Connections to HP Printers.

3-26

4261 A-1



Model 4261 A Bection IIL
Figures 3-15 and 3-16

b. Remove bottom cover by removing screw at
rear and sliding cover to rear.

¢. Remove button stopper from instruction card.
d. Pull card irom front panel.

¢. Insert new card into front panel slot,

f. Attach button stopper.

g. Replace bottom cover and feet,

Figure 3-15. Option 002 Data Selection Switch.

Note: +8421 position must be selected.
+ 8421/~ B42|

SWITCH
4261A  OPT 0O2 MP S055A \
N
1
I
©®@ ©® OO l
—
—| ] @
REAR REAR
562A-16C
(A)

HF 51504 O0OPT 002

@ o
4261 A OPT Q02
® ® QD Q Q
I } ¢ {v%5)3
REAR REAR
562A - 16C
(B}

Figure 3-16. Option 002 Connection to External Printers.
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Figure 3-17

Model 42614

Ground
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3
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REMOTE CONTROL: FORMAT
PIN \ PIN PIN PIN
FUNCTION CZRCUE\T FREQUENCY TEST SIG LEVEL
MODE
1 2 3 4 T g
L High | High AUTO * | High 1208z Eigh 50mV High
C Low | Low PARALLEL | Low | Low 1Tz Low 1 v Law
R High | Low SERIES High | Low
PN Full Seale Measurement Range
Range FUNCTION
5 4] 30 31 s L C R
FREQUENCY
12042 1060 e 100G p¥F
1600 me
* | Low  Low | Low | Low 1Ktz 100. 0pE 160. 0pF
120Hz 10. 00mHE 1C, 00n¥
2 High | Low { Low | Low TKEy 10001 1606 pF 10,009
120Hz 106, OmBE 100, 0n¥F
3 | Low | High j Low | Low 1kHz 10, 00mE 10, 00nF 100. 0%
1204z 1060 mH 1600 uF
4 High | High | Low | Low Thiz 100 Om it 100, 0nF 1000 @
120Hz 10, 00H 10,00 pF
5 | Low | Low | High | Low 1kHz 1000 mH 1006 oF 10. 0082
1208z 100. 0H 1600.0p¥F
6 High | Low | High | Low Thiz 10, 00H 10.600F 100, 0kQ
1208z 1000 H 1006 uF
T | Low | High | High | Low TkHz 100, OH 160, 0pF 1006 k2
120H2 1000 B 10, 00mF
8 High | High ; High | Low ThHz 100, 08 1000 pF 10, GOMQ
Auto . . Hieh 120Hz 1000 pH-1900 H | 1000 pF-10, 00m¥F 1600 ma-10. 00MO
£ 1KHz 100.0p3-100.0H | 100.0pF-1000 yF

Note: High is TTL Bigh level (> 2.0V} and Low is TTL Low level { <0, 8V).

*: Either logic state can be seiected.

3-28

Figure 3-17.

Option 003 Remote Control {Sheet I of 2},
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Model 42614 Section 111
Figures 3-17 and 3-18

TIMING DIAGRAM

2 20us > 20us
EXE y |
L L Lt

to 4261A

;
i |
REW H f r
to 4a261A L T T ams ;
{ R |
FILAG H ! ;
from4281A | ; 3 i L
| |
! | 1 !
§ ! Lo .
R —— By
4261 A Measurement Cycle

42614 Measurement Cycle
H
t
|

% }

42&1A is5 remotely Leading edge from

triggered by EXE 4261 A signals

positive going edge measurement
complete

Note: Pulse width of Flag signal {FLAG) from 4261A is
approximately 1, 2ms wide,

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

Foot Removal

ull inside }ever®of foot and
slide foot fo rear of instrument.

O,

Figure 3-18., ¥Foot/Stand Replacement,
4261A-1 3.28
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Figure 3-19

Model 42614

Bution stopper

Figure 3-19. Tnstruction Card Replacement.

3-48. Special Modifications.

3-49, Two special functions may be added to the
Mode]l 42614 by changing the internal connections on
a PC board which are easily done.  These two func-
tions are "Dissipation Factor Display Blanking™ and
"Local Triggering for Opt, 003", The following
paragraphs describe the functions including modifi-
cation procedures.

3-50. Dissipation Factor Display Blanking.

3-51. The Dissipation factor measurement can be
deleted from C-D or L-D measurement modes by
shorting two points (through holes) together on the
A8 (04261-7771108) board. This modification may be
performed when D measurement and D display is not
needed. This permits the measurement time to be
decreased by 80 milliseconds (minimum at 1kHz) or
220 milliseconds {minimum at 120Hz). Modification
procedure for deleting Dissipation Factor measure-
ment follows:

1. Turn 4261A LINE to OFF.

2. Remaove top cover from the unil.

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

4, Short the two PC board points labelled "Wi™
and located at the left top of A8 board fo-

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

3-30

CAUTION

BE CAREFUL KOT TO SHORT AD-
JACENT PC BOARD CIRCUIT PAT-
TERNS TOGETHER.

5. Reinstall A8 board and instrument cover.

3~52,  Loeal Triggering for OPT. 003,

3-53., The 4261A can normally only be triggered by
an external conirol device when equipped with an
option 003. This modification enables local trigger
of the option 003 unit from froaf panel without using
an external device. The procedure to add this func~
tion is given below:

1. 'Turn 4261A LINE to OFF.

2. Remove top cover from the unit.

3. Take out A8 board (04261-77108},

4, Short together two PC board points labelled
"WAY and located at left bottom of A8 board.

(See part locations in service sheet No. 8).

CAUTION

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

5. Reinstall A8 board and instrument cover.
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