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ANUAL CHANGES

— MANUAL IDENTIFICATION ——

43?5 Model Number: 4275A (OPE)

MULTIFREQUENCY LCR METER Date Printed:  JAN. 1983
Part Number:  (04275-90004

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

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

SERIAL PREFIYX OR RUMBER FERKE MANUAL CHANGES SERIAL PREPRIX OR NUMBER MAKE MANUAL CHANGES
ALL ERRATA
ALL 1

2045J01243 2
and above

B NEW ITEM

ERRATA

Page 3-55, Pragraph 3-70, HP-IB Status Ind1cator°
Add the following note'

Note: When the 4275A is controlled via the
HP-IB, LISTEN lamp may not be Tit by the
"remote" command (REMOTE or rem).

NOTE

Manual change supplements are revised as often as necessary to keep manuals as current and accurate @s possible. Hewlett-Packard
recommends that yeou perlodlcally request the fatest edition of this supplement, Free copies are available trom all HP offices. When
rgquesting copies quote the manuai identification nformation from your supglement, or the modef number and print date from tha titie
page of the manual

HEWLETT

Date/Div: JAN, 17, 1983/33 PACKARD

Page 1 o7 4

ﬁ;ﬁ%?ﬂ;

Printad in Japan



CHANGE 1

Page 2-5, Fiqure 2-4, Option Installation,
OPTION 101 HP-I8 COMPATIBILITY:

Note

When installing Option 1071 in units serial
numbered 2045J00863 and above, it is not
necessary to install ASU10. These units are
already equipped with an Option 101
compatible A9U10.

Page 3-19, paragraph 3-27 Selection of Test Cable Length:
Change the last note on the page to read:

To minimize incremental measurements errors at
freguencies above 4MHz when the UNKNOWN
terminals are extended using 1 meter cables, the
four-terminal-pair must be converted into a
three-terminal configuration at the cable ends
by shorting the Low side cables and the High
side cables with Tow impedance straps as
illustrated below. The error causing residuals,
Lo and Co, are shown in the figure. This
method, however, cannot be used for inductance
measurements on DUTs of from 400nH to 3uH when
the test frequency is a special option frequency
from 4MHz to 10.7MHz. 1In this case, the UNKNOWN
terminals must not be extended using 1 meter
cables; measurement must be made at the UNKNOWN
terminals.

LCur Leor HpoT HCuR

BRACKET
3

Page 3-55, paragraph 3-67:
Add the following Note to the descriptions for HP~IB:



Note

The 4275A may exhibit the following phenomena:

Phenomenon -1.

(1) The first byte of measurement data is lost
when read after Serial Polling.

{Z) The first several byies of measurement date
are Tost when read after Serial Polling.

Phenomenon -2.

Phenomenon -3.

OQutput measurement data from the 4275A may
include two or more spaces in the first
part of each string, though each data
string should have only one space. Refer
to paragraph 3-81 on page 3-56 for data
output format.

After Serial Polling, the status byte,
which should be cleared, is not cleared
from the register in the HP-IB Interface
Adapter (Micro Port), A22U3.

Described below are software solutions for the above
phenomena.

For Phenomenon -1 - (1):

For

For

There is no software solution.

Phenomenon -1 - (2):

"Serial Polling {(read status)" and "read one byte
of measurement data” should not be executed
sequentially.

Phenomenon -2

D
2)

Read measurement data with free format.

Measurement data is read with the
procedure: hold trigger--execute
(trigger)--read data. However, the first
measurement data of sequential measurement
data is invalid.

Page 4-13, Table 4-5, Calibration Accuracy Tests:
Change the C test 1imits for ]OpF at 10kHz, 20kHz, 200kHz
and 2MHz, as follows:



CHANGE 2

The

functions and capabilities of Option 003, Battery

Memory Backup, and Option 101, HP-IB Compatibility, are
installed in all 4275A instruments with serial numbers
Tisted in the CHANGE table of this manual change
supplement. To apply this manual to these instruments,

make the following changes:

1)

Include the specifications for Options 003 and 101,
given on pages 1-9 and 1-10, in the specifications for ‘
the basic instrument. '

For instructions on Battery Memory Backup and the .
HP-IB Compatibility, refer to the descriptions for the
Options 003 and 101 (Paragraphs 3-61 and those
following 3-67).

Delete “OPTION 107 ONLY" in the title of paragraph
4-.27, HP-IB INTERFACE TEST. (Perform this test for
all instruments.)



Herstellerbescheinigung

Hiermit wird bescheinigt, dafl das Gerit HP 4275A Multi-Frequency LCR Meter in
Ubereinstimmung mit den Bestimmungen von Postverfiigung 1046/84 funkentstort ist.

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

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

GERAUSCHEMISSION

LpA <70 dB

am Arbeitsplatz
normaler Betrieb
nach DIN 45635 T. 19

Manufacturer's Declaration

This is to certify that t}us product, the HP 4275A Mul‘cz~Frequency LCR Meter, meets the
radio frequency interference requirements of directive 1046/84. The German Bundespost has
been notified that this equipment was put into circulation and was granted the right to check
the product type for compliance with these requirements.

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

ACOQUSTIC NOISE EMISSION

"LpA < 70dB
operator position
normal operation
per ISO 7779









Section I
PREFACE

PREFACE

- You are now the owner/user of the Hewlett-Packard
Model 42758 Multi-frequency LCR Meter. This new
component measuring instrument, developed by
Hewlett-Packard, satisfies the wider measuring
requirements for accuracy, speed, flexibility and
versatility. Additionally, a new level of ease of
operation is brought to the electronics industry,
This operability both helps to up-grade the quali-
ty of product design and speeds physical and chem-
ical research of material investigations creating
a new measurement capabiiity in these and other
scientific fields.  The 4275A Multi-freguency LCR
Meter is the instrument which embodies these
ideas &nd which provides these measurement advan-
tages.  Hewiett-Packard has produced two of these
new LCR meters -~ Models 4274A and 4275A.  These
units cover the Tower and higher frequency re-
gions, respectively -- and both reflect the new
concepts. The Model 4275A, in particular, is an
advanced LCR meter wnich makes high frequency
component measurements simple and much easier.

1-0

Model 4275A

INTRCDUCTION TO
HP MODELS 4274A/4275A

The combination of <the HP Models 4274A
and 4275A LCR Meter comprises a stand-
alone precision LCR measuring system
which covers the freguency range of
100Hz to 10MHz with a basic accuracy of
0.1%. Both ‘instruments make the best
of microprocessor advantages to achieve
fully automated measurements and ease
of operation. Measurement capabilities
are also enhanced by the microprocessor
permitting sophisticated control and
powerful calculation capabilities., For
all measurements, a choice of the
desired test parameters in flexible
combinations 1s enabled. A built-in
muitimeter displays test freguency set-
ting, or alternatively, the test signal
voltage or current for monitoring test
signal Tevel applied to DUT.



SAFETY SUMMARY

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

GROUND TEE INSTRUMENT

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

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

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

KEEP AWAY FROM LIVE CIRCUITS

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

DO NOT SERVICE OR ADJUST ALONE

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

DANGEROUS PROCEDURE WARKINGS

Wernings, such &s the example below, precede potentially dangerous procedures
throughout this manual. Instruetions contained in the warnings must be followed.

WaRNING

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







CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifica-
tions at the time of shipment from the factory. Hewlett-Packard further certifies
that its calibration measurements are tracesble to the United States National Bu-
reau of Standards, to the extent allowed by the Bureau's calibration faeility, and to
the calibration facilities of other international Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defeects in material
and workmanship for a period of one year from date of shipment, except that in
the case of certain components listed in Section 1 of this manual, the warranty
shall be for the specified period. During the warranty period, Hewlett-Packard
Company will, at its option, either repair or replace products which prove to be
defective.

For warranty service or repair, this product must be returned to 2 service faeility
designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay
shipping charges to return the product to Buyer. However, Buyer shall pay all
shipping charges, duties, and taxes for products returned to HP from sanother
country.

HP warrants that its software and firmware designated by HP for use with an in-
strument will execute its programming instructions when properly installed on that
instrument. HP does not warrant that the operation of the instrument, or soft-
ware, or firmware will be uninterrupted or error free.

" LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defeets resulting from improper or inade-
quate maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized
modification or misuse, operation outside of the environment specifications for the
product, or improper site preparation or maintenance. ‘

NO OTHER‘ WARRANTY IS EXPRESSED OR IMPLIED. HKP SPECIFICALLY DIS-
CLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILTY AND FITNESS FOR
A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON CON-
TRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

Produet maintenance agreements and other customer assistance agreements are
available for Hewlett-Packard produects.

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




SAFETY SYMBOLS

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

CAUTION

Note

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

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

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

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

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

Alternating ecurrent {power line).

Direct current (power line).

Alternating or direct eurrent (power line).

A WARNING denotes a hazard. It calls attention to a2 pro-
cedure, practice, condition or the like, which, if not correctly
performed or adhered to, could result in injury or death to
personnel.

The CAUTION sign denotes a hazard. It calls attention to an
operating procedure, practice, condition or the iike, whieh, if
not correctly performed or adhered to, could result in damage
to or destruetion of part or &1 of the produet.

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




MANUAL CHANGES

HP 4275A — MANUAL IDENTIFICATION ——

MULTI-FREQUENCY LCR METER Model Number: HP 4275A
Date Printed: SEP. 1990

Part Number: (4275.-80004

This sup?ﬂemonl rontalns information for correcting manual errors and lor adapling the manuai ta‘mwer insirumenis that conlain improvements
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» ERHATA
Page 3-35, Paragraph 3-71:
Cﬁange "Note" as follows;

When the 4275A is controlled via HP-IB, LISTEN
lamp may not be lit by the "remote” command
(REMOTE or rem).

NOTE

Manurl change supplements are revised as often a3 necessary 1o keep munusls az current and sccurale as pousible. Hewleli-Packard recommends
that you periodicaily request the tates! edition of this supplement. Free copivs ate aveilable {rom ali HP affices. When tequasting coples, quolc
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Page: 1of 1
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Model 4275A

Section I
Paragraphs 1-1 to 1-5

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This operating manual contains  the
information required to instali, operate,
and test the Hewlett-Packard Model 4275A
Multi-frequency LCR Meter, Figure 1-1 shows
the 4instrument and suppiied accessories.
This section covers specifications, instru-
ment didentification, 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 5 inch micrpfilm trans-
parencies of the manual. fach 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 4275A Multi-frequency LCR
Meter 1is a high performance, fully automatic
test instrument designed to measure the vari-
ous compenent measurement parameter values of
an impedance element in the relatively high
frequency region. The 4275A measures induct-
ance (L)}, capacitance (C), resistance (R),
dissipation factor (D), cuality factor (Q),
conductance (&), susceptance (B), reactance
{X) and, 1in addition, the absolute value of
the vector impedance (|Z]) and phase angle (8)
over a wide range with high accuracy and
speed. The wide range measurement capa-
bilities of the model 4275A are enhanced by
the 12 spot test frequencies selectable from
10kHz up to 10MHz in & 1-2-4-10 sequence,
including two optional freguencies. '

The test signal level can be flexibly set at
the desired amplitude within the range of ImV

16047A

P/N 8120-1378

Figure 1-1. Model

4275A and Accessories.

1-1



Section 1
Paragraphs 1-6 to 1-8

to 1Vrms by front panel controls. The multi-
spot test frequency and test level control
functions featured in the 4275A permiis meas~
uring the device to be tested under the prac-
tical test conditions at which it actually
operates. When it is desired to test a com-
ponent for its specified performance, the
42758 can take measurements under normal op-
erating test conditions. Thus, the 4275A is
a truly versatile instrument which can re-
spond to the diverse measurement reqguirements
in research, circuit design, production test-
ing and the QA inspection areas.

The other obvious advantage of the variabie
test signal capability 1Is that it becomes
easy to measure non-linear impedance elements
_whose parameters are strongly dependent on
their operating conditions, such as inductors
and semiconductor devices. Most significant-
ly, the 4275A can be of particular help in
the experimental assessment of devices in the
semiconductor testing field.

Measured values are displaved by the two
4-1/2 digit numeric displays aiong with ap-
propriate units. A high resolution operating
mode provides 5-1/2 digit resoiution plus
lesser significant digit data by averaging
the measured values every ten measurements.

The extra display section of the 4275A pro-
vides for a display of the test freguency
setting, test signal veltage, or current ap~
plied to DUT 1ir 3 digits. This built-in
meiti-function display allows selectable mon-
itoring of the measuring conditions anytime
during the test. Thus, the 4275A is taiiored
as a stand alone test instrument which offers
all test parameter inputs (freguency and test
voltage or current) without the help of ex-
ternal equipment.

1-6. The measuring range for capacitance is
from 0.01FF {femto farads = 10-1° farads) to
199.991:F, inductance from 0.00TnH to 199.9%H,
and resistance and impedance from 0.0im to
19.999MG, all of which are measured with a
basic accuracy of 0.1% to 5% depending on
test signal level and freguency and at a
typical measuring speed of 140 to 180 miili-
seconds. The measuring ¢ircuit for the de-
vice to be measured is capable of both paral-
el and series eguivalent circuit measure-
ment. Either dissipation factor, quality
factor, eguivalent series resistance, con-
ductance, reactance, susceptance or phase
angle can be selected in addition fo the
choice for L, C, R or [Z]measurement. The
measuring range for dissipation factor is
from 0.00007 to §.9999, quality factor from
0.01 to 9000, equivalent series resistance

-2

Model 4275A

and vreactance from 0.01mQ to 19.899M7, con-
ductance and susceptance from 0.0InS 1o
19,9995, and phase angle from =0.001° to
=180.000°. The measured values are displayed
simultaneousiy with the L, C, R or |Zimeas-
urement data. The wide range capability of
the 4275A enables a measurement range from
that for small capacitances such as ceramic
chip capacitors and semiconductor junction
capacitors te that for high capacitances
such as the measurement of electrolytic capa-
citors to be covered. - The high resolution
measurement capabiiity enables the measure-
ment of an extremeiy Tow dissipation factor
such as that of & polystyrene capacitor.
A wide range of inductance measurements, from
the inductance of a high frequency coil to
that of an output transformer, can be made 2t
suitable test frequencies. The wide resist-
ance range permits measurements for iow value
cabie conductor resistances through those for
nigh resistance solid resistors.

1-7. The 4275A empioys certain unique func-
tions which make the best use of the intelli-
gence capability of its microprocessor. Two
4 (delta)} key functions excute capacitance,
inductance, vresistance, and impedance devia-
tion measurements. These functions make
possibie the memorizing of & measured value
as a reference value such that the subsequent
display 1is the measurement minus the refer-
ence value or the percentage that the meas-
uremant deviates from the reference. The
reference value s obtained and memorized
from the preceding measurement when the in-
strument 1is set to "store" mode. A digital
offset adjustment function measures residual
capacitance, inductance and resistance in-
herent to the test fixture used, and offsets
the effacts of these parasitic impedances to
zero with respect to the measured values. An
appropriate offset compensation quantity is
automatically calculated every time a meas-
urement is taken., Any measurement error due
to the test fixture is, therefore, automati-
cally eliminated for stray capacitance up fo
20pF, residual dinductance up to 2000nk,
resistance wup to 0.50, and conductance up to
5us. lUse of a microprocessor also facilitates
the high reliability design of the 4275A.
Convenient diagnosis is feasible by merely
pressing a panel pushbutten. This confirms
functional operation of the instrument.

1-8. The versatile 42754 capabilities are
maximized by the availability of special test
fixtures, and the instaliation of options
providing internal dc bias supply, memory
backup capability, or HP-IB (IEEE-STD-488-
1975) compatibitity.



Model 4275A

1-9. SPECIFICATIONS.

1-10. Complete specifications of the Model
42754 Multi-freguency LCR Meter are given in
Table 1-1. Thesa specifications are the per-
formance standards or 1limits against which
the instrument is tested. The test procedures
for the specifications are covered in Section
IV Performance Tests. Table 1-2 1ists gen~
eral information. General information is not
specifications but is typical characteristics
inciuded as additional information for the

operator. When the 4275A Multi-frequency LCR.

Meter 1is shipped from the factory, it meets
the specifications Tisted in Table 1-1.

T-11. SAFETY CONSIDERATIONS,

1-12. The Model 4275A MWMulti-frequency LCR
Meter has been designed to conform to the
safety requirements of an IEC {International
Flectromechanical Committee)} Safety Class I
instrument and is shipped from the factory in
a safe condition.

1-13. This operating and service manual con-
tains dinformation, cautions, andg warnings
which must be followed by the user to ensure
safe operation and to maintain the instrument
in a safe condition.

1-14, INSTRUMENTS COVERED BY MANUAL,

1-15. Hewlett-Packard uses a two-section
nine character serial number which is marked
on the serial number plate (Figure 1-2)
attached to the instrument rear panel. The
first four digits and the letter are the se-
rial prefix and the last five digits are the
suffix. The ietter placed between the two
sections identifies country where instrument
was manufactured. The prefix is the same for
all fddentical dinstruments; it changes only
when a change 13 made fo the instrument. The
suffix, however, is assigned segquentially and
is different for each instrument. The con-
tents of this manual apply to instruments
with the serial
under SERIAL NUMBERS on the title page.

1-16. An instrument manufactured after the
printing of this manual may have a serial
number prefix that is not listed on the title
page. This unlisted serial number prefix in-
dicates the instrument is different from
those described in this manual. The manuat

number prefix(es) Tlisted

Figure 1-2. Serial Number Plate.

Section I
Paragraphs 1-9 to 1-20

for this new instrument may be accompanied by
a yellow Manual Changes suppiement or have a
different manual part number. This suppie-
ment contains ‘“change information” that ex-
plains how to adapt the manual to the newer
instrument.

1-17. In addition to change information, the
suppiement may contain information for cor-
recting errors {called Errata) in the manua‘.
To keep this manual as current and accurate
as possibie, Hewlett-Packard recommends that
you pericdically reguest the Tatest Manual
Changes supplement. The supplement for this
manuail is identified with this manual‘s print
date and pari number, both of which appear on
the manual's titlte page. Complimentary copies
of the supplement are availabie Trom Hewlett-
Packard. If the serial prefix or number of
an instrument is lower than that on the title
page of this manual, see Section VII Manual
Changes.

1-18. For informaticon concerning a serial
number prefix that is not 1isted on the titie
page or in the Manual Change suppiement, con-
tact your nearest Hewlett-Packard office.

1-19. OPTIONS.
i-20. A total of nine options for the Model

42754 are availabie for adding the following
capabilities:

Option 001: Internal ©OC Bias Supply {0-
+35V),

Option 002: Internal DL Bias Supply (C-
£99.9V).

Option 003: Battery Memory Backup. Memory
data protection with standby
battery 1in event instrument
Toses power. _

Cption 004: 1-3-5 Step Test Frequency.
Test freguency selection in
-1-3-5-10 sequence steps in-
stead of the standard 1-2-4-
10 sequence step fashiom.

Option 101: HP-IB lompatibility.

Options 907, 908 and 609 are handie or
rack mount kits. See para-
graph 1-36 for detaitis.

Option 810: Extra Manual.

NOTE

Option 001 and Option 002 are mutually
exclusive.

1-3



Section I Model 4275A
Table 1-1

Table 1-1. Specifications (sheet 1 of 8).

SPECIFICATIONS
Parameters Measured: €, L, R, IZI, D, Q, Offset Adjustment: Stray capacitance,
ESR, G, X, B, 8. & {(deviation) and residual inductance, resistance and
t% (percent deviation) for C, L, R, conductance of test fixture or test
|Z1. leads c¢an be compensated for as
follows:

Measurement Circuit Modes: Auto, Series

and Parailel. C: up to 20pf
L: up to 2000nH
Parameter Combinations: R: up to G.50
¢-D or Q or ESR G: up to 518
i - R
i??éi?t mode %_2 2: 8 or £ Self Test: Performs cyclic operation of
_ 7]-8 internal function tests and displays
diagnostic code sets (when any ab-
C-D or Q or & normality is detected}. :
Parallel L-DorQoré . . .
s _ DC Bias: Two external DC bias input con-
circult mode Tz§m%r ¢ nectors on rear panel, maximum =35V
and $200Vdc.
Display: HNormal mode: 4-1/2 digit, L. ..
pray maximum display ggggg_g Bias input characteristics:
H-igh resogution mode: 5_‘1/2 EOGQ':;]O%, D.}A max {‘FGY‘ max Z35V
digit,  maximum displa input).
S99999. Pray 150k¥10%, 1.3mA max  (for max
(Number of significant digits dis- =200V input).
layed changes depending on measure- . . . .
gen{ frequgncy, i testgsigna1 Tevel bC Bias.Monitor: Bias voltage monitor
nal biases}, BNC connector, output
Measurement Terminals: Four terminal impedance 30k.
pair configuration (high and low . .
terminals for current and potential Trigger: Internal, external or manual.
terminals) with guard terminal.
Range Modes:  Auto and Manual {up-down).
Measurement Frequencies: 10kHz, 20kHz,
4QkHz, 100kHz, 200kHz, 400kHz, IMHz, GENERAL

ZMHz, 4MHz and 10MHz z0.01%.
Operating Temperature and Humidity:

Test Signal Level: lmV to Vrms, contin- 0°C to 55°C at 95% RH (to 40°C).
yously variable in 3 ranges. .
Test voltage and current can be mon- Power Raquirements: 100/120/220V =10%,
itored at front panel display. 240V +5% - 0%, 48 - 66Hz.

Peviation Measurement: when REF VALUE Power Consumpiion: 165VA max with any
STORE button is pressed, the exist- - option.
ing measured value is stored as a
reference value. Next, pressing 4 or Dimensions:
A% button offsets displayed value to
zerc. Deviation is displayed as the 475.5(W) x 188 (H) x 574 (D) mm
difference between the referenced ‘ (16-3/4" % 7-3/8" x 22-5/8")
value and subsequent result. ,
(Deviation spread in counts s Weight: Approximately 18kg (Std).

-19%98% to 19%9%% or from -1899.38%
to 199.99%).




Model 4275A Section I

Table 1-1
Table 1-1. Specifications (sheet Z of 8).
Range and Accuracy:
Accuracies apply under the following €) Significant display readout
measurement conditions for all test should be more than 20 counts.
parameters: . .
7) Measurement ranges in normal
1) Warm-up time: at least 30 min- mode except ‘those specifically
utes. noted.
2) Test signal level sefting: Accuracy in table is =2(% of rdg
+ error counts 4+ residual
MULTIPLIER: X 1 or X (.1 counts} except for D and 8

0SC LEVEL: Fully clockwise
‘ D accuracy:

3} CABLE LENGTH switch Se‘tting: .t(% of Y‘Cig + D error value

"O" position. + count)
g accuracy:
"4} ZERD offset adjustment appropri-
ately completed. =degreses
"8} Environmental temperature: - - Error count applies to signifi-
cant display readouts (neglects
23°C #5°C tess significant digit data).

{At 0°C to 55°C, error doubles).

ACCURACY COEFFICIENTS

/et /e /e, Tie?
250415k
g0 TS ‘
120510~ }

50, L S S DORTA

Ok 400x- A=z C ]

!
! ; : 1 §04 BT
nﬂ»ﬂj : : i 5031 ?: i ‘ I\|

10k- 100k- IM- 2 BMEZLL-C)

AT freq. (R-1Z4)
/20k-290k~2MHz(L-C)
! ,/EOk'ﬁGOk-dMHZ(L}

? AN RERER
TG TN
o ¥ 2B g
i

é
: 5 .
‘ =~ : ‘ [ S i
8 | O !§ ‘ sﬁﬂl/ i S —
R N R Wt et " ] T T
e TG | | e L D
LTS N . ( —
19600 15500 26000 8 5030 19608 15090 20600
{ norma’ mode ) . ( normal mode )
§ e e T 000 5 35000 505eE TE5E5E 0000

(high resolytion) { nigh reselution )}

L-CeRe|Z] display counts LC-R=|Z] d¥splay counts

Horizontal axis scales represent dis-
play counts in DISPLAY A and vertical
axis scales represent accuracy coef-
ficients o, o¢?, 1/a and 1/a2.




Section ]
Table 1-1 , . Model 4278A

Table 1-1., Specifications (sheet 3 of 8},

00uF C-D, C-Q MEASUREMENT  Eguations in tatle represent:
|04F Capacitance accuracy
i Dissipation factor accuracy
1000nF - -
C accuracies apply only when D £0.7.
¥ .
o When 0.1 < 0 <1, add the following num-
b ber to { accuracy.
e
“ : el B/10% { <IMHz3
:-"'?: 10007 0. 195+ (41} B/72% [ >IMHz)
o {0.3+0.03/2)% +{0.0005+3/ 100002) = 3 _ :
w1 1006F wer | mewesed menecm | FOT higher D values, refer to Gemeral In- |
o gl,‘; e oF formation.
i oioor peiwy | Germte ] Gentie ol o .
3%+ (25 TenIOF o ¢ geay ey @, 1/e: See Figure A Accuracy Coeffi-
1 AN " ' | ;-"Mw ] ? o
| DO0F (“‘s'g":.l?$+[am=¢m)// T35+ (491 +BRNIGE / g ] cient Graph. :
Kot useabie : 4w i Bl Lo g § 2 i
i — 7 '«”‘E\““' LI, /' 8 = 2 (10KkHz, 100Kz, MHz, 10MHz) :
I0kHz | 20Kk | 40KHz | 100KHzZ | 200kHZ 400HI ] IMKZ | 2Mz | aMHz § 1OMHz2 1 (20kHz, 200kHz, ZMHz}
— E ‘ i 5 (4CkHz, 400kHz, 4MHz)
FOUENCY c: :
TEST FREQUENCY v: Accuracy coefficient given by graph
Display count for C {normal mode): @ and /o scale in Figure A.
Ranges o i é U measurement range: 0.0001 - $.999
1 %M‘o
A i Q measurement range: 0.01 - 9900,
%60 - 1999 § %80 - 1998 (0.07 - 1200 in nomal mode} calcu-
(D <1} H lated as reciprocal number of D.
AN - -
: _ - C accuracies apply to C-ESR, £-8 and R-C
4 digit 0 -19989 % 0 - 19988 measurements.
*Approximate value {unspecified] Accuracies in lined areas WL are
Mumber of significant digits displayed unspecified,
for C depend on test signal level, range
and frequency {5 digits max.].
ZSR | G C~ESR/G MEASUREMENT
1M & Equations in table represent:
100N : ) ;
Equivalent series resistance
accuracy
Husti
s (0.5 Conductance accuracy
L CAPACTLENCE FANGE ——rrmentied
- 100k 2 't C agcuracies are same as for C-D and C-0
el 100,58 measurements.
Lo x R
=2 v . o, of, Ta, 1/e®: See Figure & Accuracy
&= 19008 Coefficient Graph.
(4}
- e becuracy coefficient given by graph
g5 {10008 z @and o scale in Figure AL
Tod ioms . .
‘ ‘ e ‘ : Display counts for ESR and & {normal
e 0.1%+(Hew2) 8.28%+ (2/aw3) -2 3%+ (B e+ 5] mode ):
100mH 0185+ (S0 Ber 1) 0.3%+ {5+ 5o+ 1) -z 2%+ 157+5) £5R I
T vy e nF 120007 —3 — o - )
s p—— e 2 digte| 100 - 1959 14 aigiv| 0 - 10999
1000m 3| b5+ {54 So+1) §, 3% (8F+ Sar 1} .
0 et 0000F =~ e | 01F 4 ¢igit] 0 - 19998 | 3 gigiz |*25 - 1993
1000m @ 2384+ 170+ 5} // / / ,{ﬁ 31}
108 0.3% + (10 + 5o 1) NotT useable *iparoximate value (unspecified)
1000 F OuF 19000 **At frequencies of &0krz, 400kHz and 4MHz.
" Number of significant digits displayed
kHz | 20kez | 40xM luakHz;ZOOkH E00KHZ | IMMz | 2MHE | AMM ; 10M .
i zi ? : : i e faor £5R and & depend on test signal
TEST FREQUENCY Weve'sl, range and freguency (5 digits
max. .
. & 2 . o \ : . .
“ ;SR o . (372 » 3at) + 2 "2 ESQ 1%_; (Mfcx + E/ Accuracies in Tined aress D777 are
G: 0.5% + {20v + 3) G: 0.5% + {15y + 3} unspecified.
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Model 4275A

Section I
Table 1-1

Table 1-1. Specifications {sheet 4 of 8).

. =D, L—Q MEASUREMENT Equations in table represent:
Inductance accuracy
104 Dissipation factor accuracy
LO00mH L accuracies only apply when D 20.7%.
When C.1 <D <1, add the foliowing |
160 number to L accuracy:
. B/10% (S TMHz)
i rome D/2% f> IMHz}
b For higher D vaiues, refer to Seneral In-
& ;
Z 10004 193 formation. .
\ 3\ s F£3
N {0088 05 (0.0010 ) @, 1/e:  See Figure A Accuracy Coeffi-
108H N Do s
cient Eraph.
) 0.3%+3 Y: Accuracy coefficient given by graph
104 05, g # ;
“ (a.s+°c°5)%«(a.oc«+-;g,~§.;s;}t bt (Dand « scale in Figure A, %
0.5%+35 ' . . H
1000nH (k_gﬂ_'_”-s%:m,ﬁ,,]“ ZHe i, | D measurement range: 0.0007 - 9.992
1 e 16000 ¢
Not useable ‘ N ("”‘:]"‘! 0 measurement range: 5.07 - 3900, (.01
100nH : Mot useable | TE* ¢ - 1200 in normal mode) calculated as |
i reciprocal number of D. 1
¥
Hkiz | 20kHz | 40kmz | 100kMz | 200kHz | 400kHz | EMMz | 2MHz | AMMZ | 10MKZ i Display count for L {normal mode}: ;
j 1
i
TEST FREQUENCY Range P DYV =he ;
Number of significant digits displayed {
for L depend on test signal levei, range i
. - [+ w0 - 1
and frequency (5 digits max. ). *E0 - 1999 8O?D <§?99 ;
L accuracies apply to L-ESR, L-G and R-L H
measurements. 4 digit ¢ - 19999 0 - 19598
Accuracies in lined areas 4 are - —
unspecified. *Approximate value {(ynspecified}.
£sR | G L~ESR/G MEASUREMENT Eguations in table represeni:
o s Equivalent series resistance
accuracy
Conductance accuracy
1000 & .
10§ o INAUCLANCE YENGE cosetd
100x 2 Inductance accuracies are  same as for
100:§ L-D, L-0) measurements.
[ %2 .
= e s o, af, 1/, 1/e®: See Figure & Accuracy
¥ Xy ~
= 1000 Coefficient Graph.
= v:  Accuracy coefficient given by graph
< Time ] Dand o scale in Figure A.
- 16m
= e Jisplay counts for ESR and & (normal
Wi Py 0.1%~{30=2} i ©.2% ~{6a=3) 1 | 2%elopeT mode).
00mS 1%+ {2/ F+2iew1) l 2.3%~(2/F+ 270 1} 2 |2+ (8P wblend)
1000:H . 100 H e Qo | toomnk ESR &
0o 5.1% (=2} 0.2% = {6a=3) | -2 |m-ores) P T . _1
| 030 S 0.19% + (/420w 1} } 0.3% =2/ + 2w} |« 2 2%+ {5/ +6/042) 3 digit 5?3 ﬁgsg 4_.3_{_91‘7 ..{,J,(Dﬁgggo)
LG e tu e 0000= 1ot .
1000m & 0.3% + (503} ©.505 6o+ 5) . 4 digit 0 - 19999 | 3 gigiv [*25 ~ }999
195 8.3%+ {2/ w2 e~ 1} 6,50+ {5/ A+ 2 e+ 1) ¥ot useable 0 <)
Dt 1 900 1000+ : .
*Approximate value (unspecified)
i0kHZ | 20kHz iaatz lODkHzIZGQkH:IAOUkH: MRz | 2MMz | AMHZ 110MH: **At frequencies of 40kHz, 400kHz and 4MHz.
' p Number of significant digits displayed
- i 1 .
TEST FREQUENCY for ESR and & depend on test signal
*1 ZSR: 14 + {2007 + 20v) + 2 Tevel, range and fregquency (5 digits
G: 5.5% + {S8/¢ + 3) max. ).
Accuracies in Tined areas 772 are
*2 ESR: 0.5% + {8z + & unspecified.
G 0.5% + (2/a* + 3/a + 2)

1-7



Section I

Model 4275A

Table 1-1
Table 1-1. Specifications (sheet 5 of 8).
R-X/B & R-L/C MEASUREMENTS . .
Fix|® Equations in table represent:
10M
' Resistance accuracy
Reactance accuracy
1ot Susepiance accuracy
tew— | and C ranges -
1500%, R accuracies  apply only when Q 203
10004, {0 210}, For kigher G values, refer to
0 General Information.
&, &%, 1/, ¥/a¥: See Figure A Accuracy
Coefficient Graph.
{06 & X rdg  {(normal mode)
100k 10500
X rdg  {high resolution mede)
100000
o (X rdg = reactance reading in
counts}.
19%
C accuracies are same as for C-D, £-Q
" measurements.
ot L accuracies are same as for LD, L-Q
g o measurements.
= £000 .
o Display counts For R, X, B, L and C
¢ {normal mode):
= s e U3 digit 4 digit
100 0.1%5+3 8.2%+3 0.5%+5 2% +1 .
19 9,1% - (10a+3) 0.2% ~ (100~3) 3 285~ 10005 Rs| *36 -~ 1999 0 - 19999
G0 m 0. 1% <{2/a? =2 /a+ 1) V2% 2 et a1} «3 2% + (5/a% 5} X
 PR— e e { 120 { rosen Bp | *50 - 1999 0 - 19999
10000 400eF J'\ 007 190007 {0 <)
10 01263 0.2%+3 0.5%35 2%%~15
Hij 1,19+ (1023} 8,2% =1 10e=3) -3 286+ 100c+i5 L *56 - 1988 0 - 18989
1800, L. 1% (2/a% %2/ am 1) 0.2%+{2/a7=2/e=1) . -3 2% (&/0+ 5] ED 52}
[« i Qu~ ‘],r 1000mm { 3r T
s 12—} o —— 3 aigit
1000:m: 0.39%+3 0.5%+5
1500, .39 { 100~} 0.8% + {i0e=5) B 0~ 19985 *38 - 1699
0 8.2%+(2/ct v 2/er 1] 0.5% (3o + /e 1) NoT useable I 0 - 1959 *55 - 199G
T :% 00 !i 168nH (3 digit) ** 140 - 1895}
ey G Lo
*Approximate value [unspecified).
igkHz | 20kHz | 40k | 1D0KHZ | 200kH2 | 400xMz | IMpz | 2MMz | aMHZ | 1oMKZ **At frequencies of 40kHz, 400kHz,
and &Mz .

TEST FREQUENCY

Subscripts s and p signify serdfes and
parallel modes, respectively.

Humber of significant digits displayed
for R, X and B depend on test signal
level, range and freguency {5 digits
max, ).

in P are

Accuracies Tined

unspecified.

areas

*1

(200 + 200 + 1)
+ (3% + Bfg + 1)

(2002 + 200 + 1)
+ (2/a + 3}

+ {10e + %)

+ {270 + 3)

14
0.5%
1% +
0.5%

0.5%
0.5%

E g

X:
B:
2 X
B:
*3 X
B:




" Model 4275A

Table 1-1.

Section 1
Tabie T-1

Specifications (sheet & of 8).

iZl = § MEASUREMENT

Ecuations in table represent:

Impedance accuracy
Phase angle accuracy

o, 1/o: 3ee Figure A Accuracy Coeffi-

cient Graph.

t measuremgnt range:

Ll
£
é ‘008 -180.000% - +180.000
_ i Fornc Dispiay counts for [Z] and & (normal
MO eog NS mode ) :
G ig%-3 0.2%+3 =
oo 9,05 +0.95 /a .05 +0.05 /a si%:ﬁ Ranges 52} 8
W . 2 S -
- - - *36 - 199¢ G - 180GC
tocome e e Nat useatle
M 0 - 19939 0 - 18000
10kHz | 7Okez | swFZz | 100Kz | 200kHz ] 400kHZ | IMHZ IMHD | AMMz 1 IDMHZ . N e
*=Approximate value {unspecified}.
E
,TEST FREQUENCY Numper of significant digits displayed
for {12! and & depend on test signal Tev-
el, range and freguency (5 digits max. ).
Accuracies in lined areas are
unspecified.
OPTIONS
Option 001: Internal dc bias source Option 002: Internal dc bias source re-
remcte]y controllable from OV to motely controllable from OV to
#35Y in 1aV (minimum) steps. £66.6Y in 0.1V (minimum) steps.
Bias control range and accuracy: Bias control range: =(06.0V -
Fomoe Step Aecuracy 99,9V}, 0.1V steps.
©(.000 - 9993V | Tmv |2(0.5% of rdg + 2mV) .
2000 - 5,990 | T0nv | =(0.5% of rdg + 4m¥) Accuracy: *(2% of setting + 4C0mV)
£(10.0 ~ 35.0%W | 0.1v [ ={0.5% of rdg +20mV) . o
(10.9 - 35.0) (C-5% of rdg +2oOmi) Bias output characteristics:
*fccyracies apply when DC BIAS
switch is set to: INT 35V/100V o +109
< .T:F) position. In INT 35V/ 50k #10%, 2mh max.

100V {< 200vF) position,={2% of
setting + 20mV} on &1l ranges.

Bias output characteristics:

2208 +10%,
10508 £10%,

Control: Remote control

40mA max. (C=0.1uF)
10mA max, {C<200uF)

by HP

160238 DC Bias Controller or by

HP-IB controller.

Control inpui:

24 pin connector in-

out for 160238 or HP-IB connec~

tor. Mating connector: HP part
number 1251-0292, AMPHENOL 57-
40240,

Control:
Control input:

Option 003:

same as Option 001,
same as Option 001,

Provides continuous memo-

rization of control settings powered

by stand-by battery.

Memorizes the

following data and control settings:

i)

Front panel pushbutton control
settings (except SELF TEST func-
tion).

Offset control values for test
fixture or leads.

1-8
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Table 1~1

Table T~1.

Model 42753A

Specifications {sheet 7 of 8).

Option 101:

3) Reference value of deviation

measurement.

These memories are maintained if the
instrument loses power. Memorized
control settings are restored by
turning the finstrument on or by
pressing front panel keys.

Option 004:
cies selectable
sequence instead of
signal freguencies. Option freguen-
cies are: 10kHz, 30kHz, 50kHz,
109kHz, 300kHz, 500kHz, 1MHz, 3MHz,
5MHz and 10MHz =0.01%.

10 spot test signal frequen-
in a 1-3-5-10 step
standard test

HP-IB Compatible (data out-
put and remote control per IEEE-STD-
- 488-1975).
Remotely controllable functions:

1) Display A functions (L, C, R,

YARDE

2) Deviation  functions
RECALL, STORE).

3} LCRZ Range.

4} Display B functions (D, G, ESR,
G, X, B, L, C),

5) Circuit mode.

§) High resclution,
7) Self test.

8} Trigger.

(Aa "ﬁ%:.

9) Test signal freguency.

10) Test
tions.

signal level check func-

1)
12)
13)

Test signal level multiplier.
Zero offset.

DC bias voitage (options 001 and
002 oniy}.

Data output: L or £ with D, Q, ESR
or G; R with X, B, L or C; {Z]
with 2; A or A%y reference
value in deviation measurement;

test signal voltage and cur-
rent; front panel conirol set-
tings status (circuit mode,

test freguency, Display A and
Display B functions).

Internal function allowable subsets:
SH1, AH1, 75, L4, SR1, RL1, DO
and DT1.

Option 90S:

Qption 910:

Special frequency option:

Data cutput format: Either of two

formats may  be selected
{switchable on internal circuit
board):

Format A.

PFNC N.NNNNNE NN,ND N.NNANNE NN CREP

Format B.

PFNC N.NNANNE NN

ND NLANNNRE NN CRED
PENC

{E:DispTay A function
Display A measurement status
——Test frequency

Measurement circuit mode

ND
| ~—Display B function
b—Display B measurement status

Note

The functions and capabilities of Option
003, Battery Memory Backup, and Option
101, HP-IB Compatibility, are installed
in all 4275A instrumenis with serial
number 2045J01243 and above.

Option 907: Front handle kit, for front
handle installation.

Option 908: Rack flange kit, for mount-
ing in IEC standard rack.

Rack fﬁange & handle kit,
for rack mounting and front handie
instaliation.

Extraz manual.

One or two
test fregquencies can be installed in
addition to standard (or Option 004)
10-spot test freguencies.

Available freqguency range:
10kHz ~ 10.7MHz.
Frequency accuracy: C.1%.

Measurement accuracy: The accuracy of
inductance (L) measurements made at

special  option freguencies from
4MHz to  10MHz  eith the UNKNOWN
terminals extended wusing 1 meter

capies is not specified for OUTs
from 400nH to 3uH. :

1-10
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Section I
Tables 1-% and 1-2

Table T-1. Specifications (sheet 8 of 8).

ACCESSCRIES

Accessories supplied: 160478 Test Fix-
ture, direct coupied, 4-terminal
pair configuration. Three kinds of
contact electrode modules are in-
cluded for components with either
axial, radial or radial short leads.
Useable on all 4275A ranges.

Accessories available:

160478:  Test Fixture, cable con-
nection type, 4&-terminal pair,
uyseable with dc¢ biases up fto
200 volts. Protective cover
provided as safeguard against
high potential hazards. Three
kinds of contact electrode
modules are furnished {same as
for T16047A). Useable on &ll
ranges at freguencies below
ZMHz .

16047C: Test Fixture, direct coupl-
ed, 2Z-terminal. Useable

on all 4275A ranges (especial-
1y for high frequency measure-
ments requiring high accuracy).

16048A: Test Leads with BNC connec-
tors, 4-terminal pair, im long.

16048B: Test Leads with miniature
rf connectors for system appli-
cations, 4-terminal pair, Im
Tong.

16048C: Test Clip Cable with spe~
cial alligator clips, 4 termi-
nal. Useable for low frequency
measurements below 100kHz
(C>1000pF, L>100uH).

16334A: Test Fixture, tweezer type,
3 terminal. Useable in high
impedance measurements (>500),
tead-less components on  alil
4275A frequency ranges,

16023B: Bias Controller. For
setting internal dc bias volt-
age of 4275A {option 001 or
002} in three digits {set into
.control switch).

Bias voltage control range:
0.000V to £95.9V.

Table 1-2. General Information (sheet 7 of 2).

GENERAL INFORMATICN

Measurement accuracy:

Accuracy at Multiplier X 0.0%, QOsc
Level max:

C-D, C-0: Multiplies values of accu-
racy egquation terms that include o
by 1C.

C~-ESR, (-G: Same as accuracy specifi-
cations. :

L-B, L-Q: Multiplies values of accu-
racy equation terms that include o
by 10.

L-ESR, L-G: Same as accuracy speci-
fications.

R-X, R-B, R-L, R-C: Multiplies values
¢f % error terms that include o, v
or & in accuracy eguation by 10.

IZE-S:

{Zl: Multiplies values in accuracy
equation terms that include ¢
by 10.

8: Multiplies specified accuracy
by 2.

Accuracy at 0OSC LEVEL setting other
than max. position:

Multiplies specified accuracy by
coefficient given in figure below:
2.0

! | = o.t )
4 aialsettﬁngJ

Accuracy multiple

Lo ] TR
9.4 5.5 ' ' E
0SC LEVEL dial setting

C and L accuyracies at D > 1:

Multiplies specified accuracy by
(1 + D*).

R accuracy at § > 0.1 (D < 10}:
Muitiplies specified accuracy by
1+ Q%)
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Table 1-2

Model 4275A

Table 1-2. General Information (sheet 2 of 2).

Test signal level monitor:

Range: Voltage 0.001V to 1.00V rms.
Currvent 0.00TmA to 10mA rms

Accuracy:

Mezsurement | Freg. Accuracy

range

Voltage <WMHz | £(3% of rdg + 1 count)

0.001V — -
o 1.00v 2Tz | =(10% of rdg +2counts)
Current <1MHz =(3% of rdg + 1 count)
Eéo?émgmA MKz | £{310% of rdg +2counts

Measurement Time (typical}: 140 - 180ms

Measurement time depends on range, }
sample value and offset adjust- |
ment values. ]
|Z{~8 measurement time: 170 ~ 210ms.
High resolution: Approximately 8

times the normal measurement time.
Auto ranging time:  100ms - 300ms per
range shift.

Test signal settling time:

{ Time for test signal to settle }
| when changing frequency, level or |
dec bias voltage.
Settling time after frequency change:
Approximately 200ms.
Settling time after level change:

MULTIPLIER (to X 0.1 or X 1):
{to X0.01):

OSC LEVEL controi: 2 - 3 s.

Settling time after dc bias change:

The Tonger of either d¢ bias settl-
ing time or test signal settling
time ds given in table below:

MULTIPLIER Settling time
setting (E: dc bias voltage)
X 200 + E (V) ms
X 0.1 300 + £ (V) ms
X 0.07 400 + E {V) ms

Options G0O1 and 002

Approximately 200ms.

Approximately 1000ms.

OC bias settling time:

Option 001: 20ms (C = 0.7uF}
600 + 6-*Cx ms {C < 200uF)

Option 002: 1less than 300ms
(C £ 0.1uF)
(*Cx = Capacitance value of sample in
uF)

AVAILABLE ACCESSORIES

HP-1B Interface Cable: HP 10833& (Im)
HP 108338 (2m)
HP 10833C {4m)
MP 108330 {0.5m)

Front Handle Kit:
Kit Part Number 5061-0080

Rack Flange Kit:
Kit Part Number 5061-0078

Rack Flange Handie Kit:
Kit Part Number 5061-0084

Fuse:

HP Part Number 2110-0059 (100/120V).
HP Part Number 2110-0360 (220/240V}.

Protective fuses:

HP Part Number 2110-0201 (for dc bias)

HP Part Number 2110-0012
(for dinput circuit)

1-12
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1-21. OPTION 0O1.

1-22. The 4275A Option OC1 adds an internal
dc bias supply controllable from 0 to 35V by
the HP 160238 bias cantrolier or HP-IB con-
trol device {a calculator) through a rear
nanel connector. The bias voltage is set in
three digits in three decade ranges as
follows:

+(.000 to .999V)

+(0.00 to 9.99V)

+{00.0 to 35.0V)

1-23. OPTION 002.

1-24. The 4275A Option 002 provides internal
dc bias supply controilable from C to =59.9V
by the HP 16023B bias controller or HP-IB
centrol device through a rear panel con-
nector. The bias voltage is set in three
digits in one range from x00.0V to =89.9V.

1-25. GPTION 003.

1-26. The 4275A Option 003 provides a stand-
by battery for maintaining the volatile
memory 1in event the instrument loses power.
This continuous memory capability enables the
instrument to preserve the memory of the de-
sired front panel control settings and to re-
call these settings for repeated seiection of
the same settings anytime and every time the
instrument is turned on.

1-27. QPTION 004.

1-28. The 4275A Option 004 provides 10 spot
test frequencies selectable in a 1-3~5-10
sequence instead of the standard 1-2-4-10
sequence step fashion. Two extra frequencies
are also optionally available along with Op-
tion 004.

1-29. QPTIGN 101.
1-30. The 4275A Option 10! provides an in-

terfacing function for transferring measured
data and for receiving remote control signals

from HP  Interface Bus lines (Hewlett-
Packard’'s  implementation of IEEE-STD-488~
1975).

Note

The functions and capabilities of Option
003, Battery Memory Backup, and Option
101, KP-IB Compatibility, are instalied
in all 42754 <instruments with serial
number 2045J01243 and above.

1-31. Special Frequency Options.

1-32. The 4275A Special Frequency Options
and oOne or two test freguencies in addition
to the standard 10 spot test frequencies.

'1378).

Paragraphs 1-21 to 1-39

Option code numbers assign the specially in-
stalied test frequencies in the following
manner:

Options Frequency range
RXX 10.0kHz to 99.0kHz
SXX 100kHz to 990kHz
TXX 1.00MHz to 5.90MHz

The two digits of the option number following
the alpha prefixes (R, S and T) indicate the
first and second significant digits of the
test fregquency. When the option code is pre-
fixed with an F, the option code numbers
signify the following particular test fre-
guencies:

Options Test Frequency
FOl 15.7kHz
FozZ 32.8kHz
FO3 455kHz
Fo4 3.58MHz
FO5 4.19MHz
Fog 10.7MHz

1-33. OTHER QPTIONS.

1-34. The following options provide the
mechanical parts necessary for rack mounting
and hand carrying:

Option 907: Front Handle Kit.

Option 908: Rack Flange Kit.

Option 909: Rack Flange and Front Handle
Kit.

Installation procedures for these options are
detailed in Section II. :

1-35. The 4275A Option 910 provides an extra
copy of the operating and service manual.

1-36. ACCESSORIES SUPPLIED.

1-37. Figure 1-1 shows the HP Model 4275A
Multi-frequency LCR Meter, Model 16047A Test
Fixture and power cord (HP Part No. 8120-
The 16047A and the power cord are
furnished accessories. Additionaliy, a fuse
(KP  Part No. 2110-0059 or 2110-0360) is sup-
plied as & service part.

1-38. ACCESSORIES AVAILABLE.

1-39. For convenience and ease of measure-
ment, eight styles of test fixtures and leads
are available. Each accessory is dasigned to
be appropriate for a particular use of the
instrument and/or the type of DUT. Ac-
cessory models and names are listed in Table
1-1. A brief description for each of these
fixtures and leads is given in Table 1-3.



Section I :
Table 1-3 Model 4275A

Table 1-3. Accessories Available (Sheet 1 of 2).

Modet Description
HP 16047A e
4;»{E;I'ff'-_ Test Fixture {direct attachment type)
AT ST for general measurement of both axial
sl s~ and radial lead components. Three

kinds of contact electrode modules are
furnished:

e

(1) For axial lead components,
{HP P/N 16061-70022).

(I For general radial lead components,
{HP P/N 16061-7G021).

(3 For radial short lead components,
{HP P/N 16047-65001}.

A dc bias up to 35V can be applied.

Test Fixture {cable connection type)
for general measurement of both axiai
and radial lead components at freguen-
cies below ZMHz. Three kinds of con-
tact electrode modules are furnished
(same for the 16047A Test Fixture).

A dc bias up to =200V can be applied
{a protective cover provides for op-
erator safety).

Cable length: approximately 40cm

HP 16048A :
A Test Leads (four terminal pair) with BNC
L FT BNC connectors for connecting user-
P supplied test fixture. Maximum ap-

plied dc bias voltage is =300V.

Cable length setting: 1m
Length {Connection terminals - end of
fixture): approx. 95cm

Test Lead {four terminal pair) with
miniature RF connectors suitable for
connecting user-supplied test fixture
in system applications. Maximum
applied dc bias voltage is =300V.

Cable Tength setting; im
Length (Connection terminals - end of
fixture}: approx. 93cm




Model 4275A Section I
: Tables 1-3 and 1-4

Table 1-3. Accessories Available (Sheet 2 of 2).

Model

Description

HP 16048C

Test Leads with dual alligator clips
for conveniently testing various
shapes of components at freguencies

o below 100kHz. Applicable measurement
i ranges:
Capacitance > 1000pF
Inductance > 100uH
Maximum applied dc bias voltage is i
=35V, ‘
H Cable length setting: im i
H Length (Connection terminals - end of
fixturel: approx. 128cm :
HP 163344 i
. Test Fixture (tweezer type) for meas- ;
L urement of miniature lead-less compo- :
P B nents such as chip capacitors. :
e ” The correction block for ZERQ offset :
il adjustment is firnished. Maximum ;
applied dc bias boltage is z42V.
Cable length: 1m _ ?
Length (Connection terminals ~ end of
fixture): approx. 133cm :
!
HP 16023EB

DC Bias Controller used for Option 007

or Option 002 units. Useable for
setting dc bias voltages from =0,000V
to 35V {for Option 001) or from
=00.6V to £99.9V {for Option 002) in
three digits set into control switch.

N A BT AT AR A

el

HP 16047C

Test Fixture (direct attachment type)
especially appropriate for high fre-
quency measurements requiring high
accuracy. 1wo screw knobs facilitate
and ensure optimum contact of
etectrodes and sample Teads. Maximum
applied dc bias voltage is 235V,
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Unit: mm

Figure 1-3. Dimensions of Test Fikture Contacts.
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Section II
Paragraphs 2-1 to 2-8

SECTION 1
INSTALLATION

2-1. INTRODUCTION.

2-2. This section provides installation in-
structions for the Model 42754 LCR Meter.

The section also includes information on in- -

itial dinspection and damage claims, nrepa-
ration for using the 4275A, packaging,
storage, and shipment.

2-3. INITIAL INSPECTION.

2-4. The 4Z75A LCR Meter, as shipped from
the factory, meets all the specifications
Tisted in Table 1-1. On receipt, inspect the
shipping container for damage. If the ship-
ping 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 in-
spection until the contents of the shipment
have been checked. for completeness and the
instrument has been checked mechanicaily and
electrically. The contents of the shipment
should be as shown in Figure i-1. The pro-
cedures for checking the general electrical
operation are given in Section III (Paragraph
3-5 Basic Operating Check) and the procedures
for checking the 4275A LCR Meter against its
specifications are given in Section IV,
Fivstly, do the self test. If the 4275A LCR
Meter is electrically questionable, then do
the Performance Tests to determine whether
the 4275A has failed or not.

If contents are incompliete, if there is mech-
anical 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 Tist at back of this manual).
The HP office will arrange for repair or
replacement without waiting for claim settie-
ment,

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

2~7. The 42758 requires a power source of
106G, 120, 220Volts ac =10%. or 240Volts ac
+5%-10%, 48 to 66Hz single phase; power con-
sumption is TE65VA maximum,

WARNING

IF THIS INSTRUMENT IS TG BE ENER-
GIZED VIA AN EXTERNAL AUTOTRANS-
FORMER FCR 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. -

CAUTICON

BEFORE TURNING THE 4275A LINE
SWITCH TG ON,  VERIFY THAT THE IN~
STRUMENT IS SET TC THE VOLTAGE OF
THE POWER SUPPLIED.

100V OPERATION

220V OPERATION

P78~ 100V ~ = - 100V~ =
220V~ J 220V~ J
2240V A, = ' 2240V~ ~
120V 1 120V~

120V OPERATION

240V COPERATION

- 100V ~ = - 100V~ =
220V~ J Izzov-v
izaov-v» S 240V~ =
120V ] 120V~ -—————-]

FUSE SELECTION

Operating Fuse Fuse
voitage ratings Part No.
100V 1.5A n
120V STow Blow | 2110-0304
220V 0.75A _
240V Slow Blow | 2119-0360

Figure 2-1. Line Voltage and Fuse Selection.

2-1



Section II
Figure 2-2

Model 4275A

OPTION 800 United Kingdom

Egrth
/

st N @2TR |

OPTICN 901 Australia/New Zealand

Eart

Egrta \

Plug: CEE-VI, 256V
Cable : HP 3120 1588

Neutrsl

Line Line
Plug : BS 13634, 250V Plug: NIZSS 198/A8 C112, 250V
Cable: HP 8120~1351 Cabie: HP §120-1389
OPTION 802 Eurcpean Continent OPTION 803 U.5./Canade

Plug: NEMSA 5-15P, 125V, 154
Cable : HP 8120~ 1378

CPTION 904 U.8./Canada

Line 2

OPTION 505* Any country

Neutral

Plug: SABS 164, 250V
Cable: HP 8120-42i1

Earth
Piug: NEMA 6~15P, 250V, 15A Plug: CEE 22-VI, 250V
Cable: HP 8120-0698 Cable : HP §120-1386
OPTION 988 Switzeriand CPTION 812 Denmark
/.\'eutml u
/ ine
e Eapth Neutral 3 ‘\
Earth
Plug: SEV 1011.1958~24507 Type 12, 250V Plug: DHCR 107, 220V
Cable : HP 8120-2104 Cable: HP B128-295¢
OPTION €17 India/Republic of S.Africa OPTION 01% Japan
Groynd-earth .
/ Earth
Line
Neutral \ Line

Plug: JIS C 8303, 123V, 154
Cable: HP 81206-4733

{straight, 90 ° ete.).

NQTE: Each option number includes a
family' of cords and connectors of various
materials and plug bedy configurations

Plug option 905 is freguently used for
interconnecting system components and
peripherals.

Figure 2-2. Power Cables Supplied

2-2
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2-9, Figure 2-1 provides dinstructions for
Tine voltage and fuse selection, The 1ine
voltage selection switch and the proper fuse
are factory installed for 100 or 120 volts ac
operation.

CAUTION
USE PROPER FUSE FOR LINE VOLTAGE
SELECTED.

CAUTION

MAKE SURE THAT ONLY FUSES FOR THE
REQUIRED RATED CURRENT AND OF THE
SPECIFIED TYPE ARE USED FCR 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, fhe
National Electrical Manufacturer's Associa-
tion (NEMA) recommends that <the instrument
panel and cabinet be grounded. The Mode!l
4275A is equipped with a three-conductor
power cable which, when plugged intc an ap-
propriate receptacle, grounds tne instrument.

The offset pin on the power cable is the

ground wire.

2-12. To preserve the protection feature
when operating the instrument from a two con-
tact outlet, yse a three prong 1o two prong
adapter (HP Part No. 1251-8196) and comnect
the green grounding tab on the adapter to
power line ground.

CAUTION

THE MAINS PLUG MUST ONLY BE IN-
SERTED IN A SOCKET OUTLET PROVIDED
WITH A PROTECTIVE EARTH CONTACT.
THE PROTECTIVE ACTION MUST NOT BE
NEGATED BY THE USE OF AN EXTENSION
CORD (POWER CABLE) WITHOUT PROTEC~
TIVE CONDUCTOR (GROUNDING).

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, appli-
cable standards for power plug, power cord
color, electrical characteristics and coun-
iries using each power cord are listed in the
figure. If assistance 1i$ needed for se-
lecting the correct power cable, contact
nearest Hewlett-Packard office.

2-14. Inferconnections.

2-15, When an external bias is required, set
DC BIAS switch on rear panel to EXT £35V MAX
position or to EXT £200V MAX position (de-

Section II
Paragraphs 2-9 to 2-27

pending on the maximum voltage to be applied
to sample under test}, The output of the
external bias socurce should be connected to
appropriate BNC connector (35Y or 200V con-
nector).

2-16. Operating Envirenment.

2-17. Temperature. The instrument wmay be
operated in temperatures from 0°C to +55°C.

2-18. Humidity. The instrument may be oper-
ated in environments with relative humidities
te 90% to 40°C. However, the instrument
should be protected from temperature extremes
which cause condensation within the instru-
ment,

2-19%. installation Instructions.

2-20, The HP Model 4275A can be operated on
the bench or in a2 rack mount, The 4275A is
ready for bench operation as shipped from the
factory.  For bench operation, a two-leg in-
strument stand is used. For use, the instru-
ment stands are designed to be pulled towards
the front of instrument.

2-21. Installation of Options 907,

908 and 909.
2-22. The 4275A can be installed in a rack
and be cperated as a component of a measure-

ment system. Rack mounting information for
the 4275A is presented in Figure 2-3.

2.23. STORAGE AND SHIPMENT.

2.24. Environmernt.

2-25. The instrument may be stored or ship-
ped in environments within the following
Timits:

Temperature vv.veees -40°C to +75°C
HUmidity vevivenvacacnnsooon to 95%
Altitude .. .oiinn.. 50,000ft

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

2.26. Packaging.

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

2-3
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Paragraphs 2-28 to 2-30

correspondence, refer to the instrument by
model number and full serial number.

2-28, Other Packaging. The following gener-
al instructions should be used for re-packing
with commercially available materials:

in heavy paper or
plastic. If shipping to Hewleit-
Packard office or service center, at-
tach tag indicating type of service
reguired, return address, model
number, and full serial number.

a. MWrap instrument

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

Use enough shock absorbing material (3
to 4 inch layer) around all sides of

Model 4275A

instrument to provide firm cushion and
prevent movement 1inside  container.
Protect control panel with cardboard.

Seal shipping container securely,

Mark shipping container FRAGILE to

ensure careful handling.

refer to in-
and fuil

In any correspondence,
strument by model number
serial number.

2.29. OPTION INSTALLATION.

2-30.

options {(Option 001 or 002)

for dc bias
and HP-1B option

Installation procedures

{Option 101) are outlined in Figure 2-4,

v Option Description Kit Part Number
807 Handle Kit 5061-9690
308 Rack Flande Kit 5061-9678
805 Rack Flande & Handle Kit 5061-9684

are as follows:

1. Remove adhesive-backed trim stripC)
from sides at right and left fromt
of instrument.

2. HANDLE INSTALLATION:
handle
front of instrument with screws pro-
vided and attach trim(z)

3. RACK MOUNTING:
flange @
front of instrument with screws
provided.

5. When rack mounting (3 and 4 above],
remove all four feet (1ift bar at
inner side of foot, and slide foot
toward the bar).

* The kit part numbers for the 4275As serial numbered below 2517303233

HANDLE AND RACK MOUNTING:
front handle (:)
flange
and left front of instrument with
screws provided.

Attach front
to sides at right and left

to handie.

Artach rack mount
to sides at right and left

Attach
and rack mount
together to sides at right

Opt.907 : 5061-C090

Opt.908 : 5061-0078

Opt.909 : B061-0084
Figure 2-3. Rack Mount Kits.
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Section II
Figure Z2-4

CAUTION: BEFORE PROCEEDING WITH INSTALLATION OF CPTION(S), PUSH LINE BUTTON TO
OFF AND REMOVE POWER CORD FROM INSTRUMENT.

OPTION 001
GC Bias Supply

QPTION (02
DC Bias Supply

OPTION 101
HP-IB COMPATIBILITY

(0 ro £35V) {0 to *99.9V)
Option Board Assembly 421 | Board Assembly A23 Optional ROM ASUL10: 04274-85028
Parts 04274-66521 04274-66523 (The units serial numbered
Connector Board Comnector Board 2045500863 and above are already
Assembly Assembly equipped with an Option 101
s 1794665 compatibie ASULD.)
04274-66516 D4274-66516 Board Assembly A22: 04274-66522
Screw {2 each) Screw (2 each) Connector Board Assembly:
2360-0115 2360-0115 04274-66515
Screw {2 each): 2360-0115
Installation | 1. Install A21 or A23 board assembly. 1. Remove AS Board Assembly from
Procedure instrument.
(after 2. Install optional ROM ASU10 in

removing top
cover)

2. Remove the second-from-left
rectangular blind cover from the

rear panel.

3. Install connector beard assembly

T (04274-66516 .

Fasten it to the

rear panel with the two screws

(2360-0118).

42
.

(53]

. Install board assembly A2Z.

. Remove left-most rectangular blind

. Install comnector board assembly

the proper socket on A% board.

+

Reinstall A9 board.

cover from the rear panel.

{04274-66515). Fasten it on the
rear panel with the two screws
(2360-0115).

Figure 2-4.

Option Installation.

2-5
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Figure 3-0.

Model 4275A

SELF TEST

indicated in the
When you push the

SELF TEST button is
figure to the right.
button, the -pushbutton Tlamp lights and
the diagnostic test 1is initiated. The
correct operating procedures for the seif
test are outlined below.

Display Test (first step of SELF
TEST):  When SELF TEST button s
pushed, all front panel indicator
tamps except that for the BIAS ON
indicator i1luminate for approxi-
mately 1 second. A1l segments of
the numeric and character displays
are also Tit. This test is the
initial step of the cyclic SELF
TEST operation.

Analog Circuit Test  (SELF TEST):
This test function confirms normal
operation of the major analog cir-
cuit blocks. The Analog Circuit
Test is divided into an "open" and

a “short" test performed under
their respective [definite) test
setups given in table below:
Test Setup Open test | Short test

Termination of

UNKNOWN Gpen Short

DISPLAY A

function ¢ LorR

0SC LEVEL {V) 1 (fully clockwise)

Note

Use 160474 Test Fixture for SELF

" TEST.  For an "Open® condition,
nothing should be connected; and
for a short condition, a low im-
pedance shorting strap {(or lead)
- should be connected across the
HIGH and LOW sides of the test
fixture contact biocks.

|SELF TEST

CAUTION

VERIFY THAT BIAS INDICATOR LAMP
DOES NOT LIGHT. IF ILLUMINATED,
SET BIAS SWITCH ON REAR PANEL TG
ITS OFF POSITION.

The open and short tests comprise 20 (ist
to 20th) steps and 7(21st to 27th) steps,
respectively, of the diagnostic tests
performed on each different circuit block
{for different operating conditions).
During the respective open and short
tests, the DISPLAY A exhibits normal test
resutts as shown below:

{ DP means that
L open test is normal

{ SH means that }
i short test is narma!j

- - = u |

The sequential diagnostic test is repeat-
ed, and another Display Test initiated
until the SELF TEST button is =again
pushed. If an abnormal result occurs
during the open or short test, the number
of the abnormal step is displayed in DIS-
PLAY A as, for example, illustrated below:

[ OP3 means that open
tast step 3 is abnormal

[ SK23 means that short
test step 23 s abnormal

[ o0 ]

If an abnormal display is obtained, first
check for test setup. If such display
occurs even under proper test conditions,
notify the nearest Hewlett-Packard office.

3-9

Figure 3-0. Self Test Procedure.
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SECTION 11l
OPERATION

3-1. INTRODUCTION.

3-2. This manual section provides the cpera-
ting dnstructions for acguainting the user
with the Model 42754 Multi-frequency LCR
Meter. Instructions for panel controls, func-
tions, operating procedures, basic measuring
technigues for the various applications, op-
erational check of the fundamental electrical
functions and option information are included
in this section. Operating precautions given
throughout the text should be carefully ob-
served.

3-3. PANEL FEATURES.

3-4. Front and rear panel features Tor the
42754 are described 1in Figures 3-1 ana 3-2.
Reference numbers 1in the photos are keyed to
the associated descriptions. {ther detailed
information for panel displays and controls
is covered in paragraphs 3-5 and those which
follow.

3-5. SELF TEST (Basic Operating Check).
3-6. The 4275A has self-diagnostic functions
which are automatically performed or can be
done any time desired to confirm the normal
operation of the instrument. These functions
comprise the follewing primary tests:

a. A Program Memory Test

b. A Display Test {SELF TEST)

¢. An Analog Circuit Test {SELF TEST)

The Program Memory Test is automaticalily
performed each time the LINE button is pushed
to turn instrument on. Display and Analcg
Circuit Tests are enablied by the SELF TEST
button and should be performed before begin-
ning measurements.

Program Memory Test: During this
initial test, the instrument is check-
ed for normal operation of the memo-
rized measurement sequences of the
internal program memory. The 4275A
display exhibits the correct  test
result by a left-to-right progression
of the figure P as iilustrated below:

e B\SLAY a . B ‘ DISPLAY R

Display of figure
proceeds in a left to
right direction

If some abnormality is detected, the
display of the [@ figure will not be
completed., When a display, in itself,
fails the test will, nevertheless, go
through its entire sequence. A de-
fective display can be isolated by the
test described immediately below.

3-7. Display Test and Analog Circuit Test
are combined in & routine of the self-
diagnostic tests performed by the Self Test
program. The Self Test is & panel pushbutton
function for elementary operator checks.
Figure 3-0 ocutlines the setups and coperating
procedures for the Self Test.  When you push
the SELF TEST button wusing the appropriate
test setups, the test goes fintoc the diagnos-
tic routine outlined in Figure 3-C.

3-1



Section III
Figure 3-1

Model 4275A

@

@

“ures  Errd

LINE ON/OFF switch: Turns instrument
on and readies instrument for meas-
urement.

Trigger Lamp: Turns on during sample
measuring period. Turns off during
period when instrument is not taking
measurement (or hoid period). There
is thus one turn-on-and-off cycie per
measurement. When TRIGGER is set
to INT, the lamp flashes repeatediy
at internal measuring rate.

DISPLAY A: Inductance, capacitance,
resistance or impedance values in-
cluding decimal point and unit is
displayed in a maximum 5-1/2 digit
decimal number from 00000 to 199929
{(the number of digits change depend-
ing on instrument control settings).
If the sample value exceeds full
count number on the selected range,
OF (OverFlow) appears 1in this dis-
play. In 1ike manner, if the sample
value is too low, an UF {(UnderFliow)
znnunciation appears. If ar inappro-
priate panel control operation is
made, one of nine annunciation fig-
to Err9 (Error 1 to Error

8) is displayved until the control in-
put demand is automatically released

or the erroneous measurement setup
is removed.
DISPLAY B: Dissipation factor, qual-

ity factor, eguivalent series resist-
ance, conductance, reactance, sus-
ceptance, inductance, capaciiance or
phase angle including decimal point
and unit are dispiayed in a maximum
5-1/2 digit decimal number from 000CO
to 199999 (the number of digits
change depending on instrument con-
trol settings). When DISPLAY A shows
OF, UF, or Err, this display becocmes
blank.

FREGUENCY/TEST SIG LEVEL display:
Test frequency, test signal voltage
or current 1is displayed in a 2-1/2
digit decimal number with decimal
point. The appropriate unit is in-
dicated by unit Tlamp indicator ad-
jacent to the numeric display. Test
signal voltage or current is dispiay-
ed only while either of the TEST SIG
LEVEL ~ CHECK buttons is being
pressed.

Figure 3-1.

Front Panel Features (Sheet 1 of 4).
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®

FREQUENCY STEP control: These push-
buttons select the desired test fre-
quency from among a total of 12
available test frequencies (10 stand-
ard plus 2 optional). The test fre-
guency changes ir a2 higher fre-
quency direction in a 1-2-4-10 se-

quence {for option 004 units, 1-3-5-
10 seguence) each time UP button is
pushed. Pressing DOWN button changes

the freguency in the reverse sequence
towards a lower freguency. The se-
Tected test frequeny is displayed in
the FREQUENCY/TEST SIG LEVEL display

0SC LEVEL control: Continuously
varies test signal level in a tenfold
ratio from minimum to maximum on the
amplitude range seiected by MULTI-
PLIER (B).

MULTIPLIER: These pushbuttons select
test signal level variable ranges:
x 0.07 (ImV to 10mV), x C.7 {10mV to
100mvY or x 1 (100mV to 1V).

HP-IB Status Indicators and LOCAL
butten: Four LED lamps for SRG, LIS~
TEN, TALK and REMOTE indicate status
of interface between the 42754 (Op-
tion 101 or 102) and HP-IB control-
Ter. LOCAL button enables front panel
control instead of remote control
from HP-IB Tine.

TEST SIG LEVEL CHECK: These push-
buttons actuate the finstrument to
monitor the test signal level actual-
1y applied to the device under test.
The test signal voltage or current is
displaved instead of test frequency
in FREQUENCY/TEST SI& LEVEL display

while "V" or "mA" button is being
pressed,

HIGH RESOLUTICON: This pushbutton en-
hances measurement resolution by av-
eraging measured values over every

key provides internal trigger which
enables instrument fc make repeated
automatic measurements. In external
trigger mode {EXT}, a trigger signal
must be applied to EXT TRIGGER input
connector on rear panel. HOLD/MANUAL
trigger mode provides a trigger
signal for one measurement cycle each
time this key is pushed.

CIRCUIT MCGDE: These pushbuttons se-
lect desired measurement circuit mode
to be used for taking a measurement.
Paraliel {labeled offk3) selects a
parallel circuit mode. A series
equivalent circuit 15 set by series
( of3we } pushbutton. When this
function is set to AUTG, the instru-
ment  automatically selects appro-
priate parallel or series eguivalent
circuit.

SELF TEST:
automatic

This pushbutton performs
check for- diagnosing func-
tionatl operations of the instrument.
The diagnostic sequence is normally
repeated until this button s again
pressed to release the SELF TEST.
1f the instrument is faulty, a test
step number is displayed at the point
where the failure is detected. '

DISPLAY B function selectors: These
pushbuttons select subordinate compo-
nent parameters to be simultaneously
combined with the primary parameter
which s set by DISPLAY A function
selector (). Each pushbutton selects
a parameter as follows:

D: Dissipation factor together
with inductance or capacitance
measurement. :

Q: QuaTlity factor together with
inductance or capacitance meas-
urement. Q values are calcu-
lated as the reciprocal number
of the dissipation factor.

ten measurements. Normal digit data ESR/G: FEquivalent Series Resist-

plus Tesser significant digit data ance or Conductance together

are displayed at 1/8th the normal with dinductance or capacitance

measuring rate. measurement. ESR is selected

, with serjes circuit mode meas-

C) TRIGGER: These pushbuttons select yrement and conductance with

trigger mode for triggering measure- parallel c¢ircuit mode measure-
“ment, INT, EXT or HOLD/MANUAL. INT ment.

Figure 3-1. Front Panel Features (Sheet 2 of 4).
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MANUAL: Measurement range is fixed
(even when the sample is chang-
ed). Manual ranging is done by

with series circuit mode meas- g;gig;”g adjacent DOWN or UP

uyrement and susceptance with .

parallel circuit mode measure- Note
ment.

X/B: Reactance or Susceptance to-
gether with resistance measure-
ment. Reactance s selected

Pressing DOWN or UP button sets
the ranging mode to MANUAL even
if the MANUAL button has not
oreviously been pressed.

L/C: Inductance cor Capacitance to-
gether with resistance measure-

ment. inductance is selected
with series circuit mode meas- s .
urement and capacitance with (@ DISPLAY A Deviation Keys: These
: - pushbuttons enable taking LERZ devia-
parallel circuit mode measure- ) M
rent. tion measurements on DISPLAY A (3.
The deviation measurement function
8: This Jamp indicates that a does not effect DISPLAY B functions.
phase angle measurement is be- . )
ing nade together with an im- A Button: Difference in L, C, R
pedance measurement. The tamp or Z vaiue between the measured
automatically 1lights when an value of the sample under test
impedance measurement function and the reference value obtain-
ig get. ed from the preceding measure-
ment 1is displayed {in coun?s)
LCRZ RANGE: These pushbuttons select in DISPLAY A (3) by pressing
ranging method for inductance, capa- this button.
citance, resistance or impedance )
measyrements. ? 2%: The difference in percent de-
viation of a measured value
AUTC: Optimum range for the sample from the reference value is
value is automatically se- displayed by pressing this
]ec-ted. button-

Figure 3-1, Front Panel Features (Sheet 3 of 4).
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RECALL: Reference value memorized
in the instrument is displayed
in DISPLAY A (3) while this
button is being pressed.

STORE: Measured value displayed in
DISPLAY A (3) is stored in the
internal memory of the instru-
ment as the reference value
when this button is pushed.

DISPLAY A function selector: These
pushbuttons select primary component
parameter to be measured as follows:

L: Inductance together with sub-
ordinate  dissipation  factor
(b), quality factor (Q), equiv-
alent seriss resistance (ESR)
or conductance (G).

C: Capacitance with one of the
subordinate measurement para-
meters {same as those available
for inductance measurements),

R: Resistance with subordinate re-
actance (X), susceptance (B),
inductance (L) or capacitance
lc}

(c).

[Zl: Absolute value of vector imped-
ance (|Z|) with phase angle (&)
in degrees. The combination of
these two parameter values s
the vector impedance expressicn
for the sample.

Q@ ZERC offset compensator: These push-
buttons perform proper compensation
for cancelling stray capacitance, re-
sidual inductance, conductance, and
resistance which is present when a
test fixture or leads is connected to
the UNINOWN terminals. Before meas-
urement 1s begurn, the OPEN and SHORT
button 1s pressed when the
fixture {leads) is terminated for the
appropriate open and short condition,

the measured vaiues for the
such residual perameters.

sate
effects of

test.

respectively, to automatically compen-

(@ DC BIAS:

@

This switch sets the 1imi-
taticn on applied dc bias voltage
{either =35 volits or =200 volts) and
gualifies test fixture {test leads}
useable under dc bias operation.
When this switch is set fc =35V MAX,
the maximum dc bias veltage s
electricatly 1limited to 235 volts.
When switch is set te =Z{00V MAX po-
sition, the connection of HP fest
fixtures designed for use at =35V and
beiow is physically obstructed.

4t 2 o -

[

CABLE LENGTH: This switch is set to
facilitate bringing the measuring :
bridge circuit to its optimum balance ‘
and for minimizing incremental meas-
urement errors when standard test
leads {Im long) are used. Use the O
{zero) position for direct attachment
type test fixtures and the im posi-
tion for standard test leads. When
this switch is set to its Im position,
compensation is appropriately made
for high frequency measurements for
any propagation Toss and phase errors
in the test leads.

UNKNOWN: These connectors provide
the capability for connecting a
sample to be measured in & four ter-
minal pair configuration: High cur-
rent terminal (Hawr ), High potential
terminal {Heor), Low potential termi-
nal {Lror) and Low current terminal
(Lcuor 3. The four terminal pair con-
figuration is constructed in conjunc-
tion with the test fixture or test
leads  connected to the UNKNOWN con-
nectors.

GUARD Terminal: This terminal is
connected to chassis ground of in-
strument and can be used as ground
terminal in measurements which spe-
cifically require grounding.

BIAS indicator: This lamp lights and
indicates that a dc.bies voltage is
heing applied to the device under
test {during dc bizs operation).

Figure 3-1.

Front Panel Features {Sheet 4 of 4).
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Figure 3-2
i I[ll .; o
||l ’l' . |
"" O l llh@

Q O -
(:) DC BIAS Selector Switch: This switch (:) EXT =200V MAX Connector: External dc
selects internal or external dc bias bias vo]tage can be applied to sample
source to be used and is set for dc up to a maximum of 200 volts through

bias operating characteristics appro-
priate to the biasing application as
foiiows:

INT 35v/100V (<. TuF): With Option

001 or 002, interpal dc bias
voltage 1s applied to the capa-
citor sample. Bias wvoltage
settling time is short. Capaci-

tance value of sample should be
0.%uF or less.

INT 35¥/100V {<200uF):  With Option
001 or 002, fdnternal dc bias
voltage can be applied to capac-
itor sample values up o 200uF.

No dc bias voltage is (inter-
nally or externally) applied to
sample  connected to  UNKNOWN
terminals.

35V MAX (100mA MAX):  External
dc bias voltage can be applied
to the capacitor sample up to a
maximum of =35 wvolts through
connector {when front panel
DC BIAS switch is set to 35V
MAX position]).

=200V MAX:

OFF:

EXT

EXT External dc bias
voitage can be applied to capa-
citor sample up to a maximum oF
200 volts through connector

{when front panel DC BIAS switch

is set to =200V MAX position).

EXT £35Y MAY (100mA MAX} Connector:
External dc bias voltage can be
applied to sample up to a maximum of
£35 volts through this connector.

this connector.

LINE Input Receptacle 48 - 66Hz:
AC power cord is connected to this
receptacle and ac power line.

LINE VOLTAGE SELECTGR Switches:

These switches select appropriate ac
operating power voltage from among
100, 120, 220V =10% and 240V +5% -
10%, 48 - 66Hz.

LINE FUSE Holder:  Instrument power

1ine  fuse is installed in this
holder:
100/120V operation:
1.5AT (P/N 2110~9059)

220/240V operation:
750mAT {PF/N 211P 0360)

INT DC BIAS MONITOR Connector:

DC biag monitor output (useable for
both internal and external dc bias
gperations). COutput impedance 30kQ.

EXT TRIGGER Connector: This connec-
tor is used for externally triggering
the instrument by inputting an exter-
nal trigger signal. TRIGGER switch
on front panel should be set to EXT.

INT DC BIAS CONTROL Connector:

With Option 001 or 002, HP 160238 DC
BIAS CONTROLLER can be connected for
remotely controlling  internal dc
bias voltage through this connector.

HP-1B8 Connector: With Option 101,

HP-IB cable can be connected to
intercommunicate with other HP-IB
devices through the bus iine cable.

(o33

Figure 3-Z.

Rear Panel Features.
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3-8. MEASUREMENT FUNCTION,

3-9. The Model 4275A makes simultaneous
measurements of two independent parameters in
each measurement cycle. This combination of
measurement parameters represents both the
resistive and reactive characteristics of the
sample. The total of 13 measurement functions
{three among them are duplicates) are classi-
fied, for display purposes, into iwo groups:

DISPLAY A and DISPLAY B functions. DISPLAY
A function group comprises the primary meas-
grement parameters including L {inductance},
C (capacitance}, R (resistance} and |Z' (im=-

pedance). Pushbutton colors correspond with
these functions. This correspendence with
DISPLAY B functions is described Tlater.

Measured values are dispiayed in DISPLAY A
section at top left of front panel. The
4275A is also capable of deviation measure-
ments which are associated with the DISPLAY A
functions. When the STORE mode cperation is
enabled, the 4275A memorizes the measured
value ({DISPLAY A) as the reference value.
The difference between the subsequent meas-~
urement and the reference value is displayed
in the form of a subtraction as a & (delta)
measuremnent or as a percent deviation 4%
{delta percent) measurement.

DISPLAY B functions include a group of sub-
ordinate measurement parameters, the avail-
abilities of which are partially dependent on
the primary function seiected. The following
parameters are included: D (dissipation
factor), - 0 {gquality factor), ESR/G (egquiva-
Tent series resistance/conductance), X/B (re-
actance/susceptance), L/C {inductance/capaci-
tance and ¢ (phase angle}. D, Q, ESR and G
measuremnents can be made with L or € measure-
ments, X, B, L and C measurements are possi-
ble in R measurements, A & measurement is
possibie only with a |Z| measurement. Note
that the choice of panel selectable functions
combined with a slash (/) are related to CIR-
CUIT MODE settings. The relationships of the
combinability of subordinate parameters fto
major measurement parameters are summarized
in Table 3-1. Measurement parameter formulas
for measurement functions are given in Table
3-2.

The Dual function keys ESR/G, X/B and L/C for
DISPLAY B function controls are defined with
and subject to the selected CIRCUIT MODE.
To facilitate selection of the appropriate
function keys, pushbutton labeis for the ESR,
X and L functions as well as for series ¢ir-
cuit mode { oiawwe ) idéntification are uni-
formly colored in mint gray.

Section III
Paragraphs 3-8 to 3-11

Table 3-1. Available Measurement Functions.

DISPLAY A DISPLAY B
~t "°{E}° WQngy DCE_-}OOn.Iy
: ° o TSR, —
° e [« El-s_i:] Ezjs
” d -/ /B 3
123 1
[o] 0

3-10. DISPLAY.

3-11. Two primary display sections and a
sub-display section provide visual data out-
puts of measurement results as well as of the
test parameter values emplioyed for the meas-
urement. DISPLAY A provides a readout of the
measured inductance, capacitance, resistance
or impedance values in a maximum 6 digit dec-
imal number with decimal point and appro-
priate unit. If measurement is not achieved
because of dinappropriate panel control set-
tings or by incorrectly connecting the
sample, an alphabetic annunciation {either
OF, UF, or Err) is displayed.

DISPLAY B gives subordinate measurement data
such as dissipation factor, gquality factor,
equivalent series resistance or conductance
in nductance or capacitance measurements;
reactance, susceptance inductance or
capacitance 1in vresistance measurements; or
the phase angle 1in impedance measurements.
The 6 digit numeric DISPLAY B becomes blank
when measurement data for DISPLAY A cannot be
properly taken.

In the numeric displays, lesser significant
digit data is represented by a smell zero (g)
figure tc differentiate it from a significant
figure which 1is represented by a large zero

()

. O0BDA
L—tSigrn‘1‘1‘c:az'1t Zere ————J‘I
Less significant zero
Note

Less significant digit data identi-
fy the meaningless numbers related
to the uncertainty of the measure-
ment result.

3-7
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Table 3-2
Tabie 3-2. Measurement Parameter Formulas.
c DISPLAY A DISPLAY B
b c 1Z| D Q ESR G
Cx Rx j 1 . 1 " ]
_me— . 1 GX w{',x . L;.)CX .
By Lx VwCx® + Gx* | alx ax | T Gx ~tan™ (T
L DISPLAY A DISPLAY B
L L |Z1 D Q ESR G g
Lx Rx — - Rx wlx . wlx
—_— -
shlhaiis Lx Viw?lx® + Rx x e Rx tan™t {7)
L
__m_ wlX 1 . 1
, [E— -1
Bx Lx A+ wilxiexe | wbx6x wlx6x Gx tan™{ xex )
R DISPLAY A DISPLAY B
M R 1] X B L C 8
_gx Rx 1 1 1
Hh__ 2 et — ~1
Rx RX™ + j2ext “wlx -tan™*{ wCxRx )
Cx A Rx
5 Rx m _— wlx —— Cx -tan~? (wCxRx)
Lx Rx whX
ahlims Rx Vwlx? + Rx? wlx —_— Lx — tan™H (T
L
_m_ wbxRx 1 . Rx
Ry Rx ARx? + wiLx? wlx tan™* wlx 4
z Cx Rx Cx tx Rx Lx
— ~GH A~
Ex Gx
T 2 ] 2 2 2 L’JLX
S JZLx? + Rx2
1zl wiCx: ¥ Rx Ywilx? + Gx? wiLx*® + Rx A+ wilx26x?
. R \ wlx . wlx o i
K ~tan [ wlxRx y ~tan ( Gx ) tan { Rx ] tan ( wlxBx )
Z=R+jx=|Z] (cos 8+ jsin &) |Z] = /R> + X*
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The third readout is the FREQUENCY/TEST SIG
LEVEL dispiay section and provides for dis-
playing test parameter data, that is, volt-
age, current or the frequency of the test
signal applied to the sample under test. The
parameter data displayed by the 3 digit dec-
imal numbers are convenient for monitoring,
adjusting and recording the test conditions.
When monitering test current, an OF (Over-
Flow) annunciation may be displayed when a
very low impedance samplie is connected to the
UNKNOWN terminals.

3.12. TEST SIGHNALS.

3-13. A total of 10 test signal freguencies
which have a freguency accuracy of 0.01% are
available in a standard instrument. Table
3-3 is a tabulation of available test signal
Tevel ranges and spot freguency points. The
test frequencies are switchable and can be
selected in 1-2-4-10 sequence from 100kHz to
10MHz by the FREQUENCY STEP control. The se-
Jected fregquency is displayed in a three
digit decimal number with appropriate fre-
guency unit iIndication in “the FREQUENCY/
TEST SIG LEVEL display. The two additional
test frecuencies with which the instrument
can be optionally eguipped can further en-
hance the multi-frequency measurement capa-
bility of the 4275A.

The test signal s a sinusoidal waveform and
can be set at the desired amplitude in the
range of 1mV to 1Wrms by the 0SC LEVEL con-
trol and MULTIPLIER buttons. A high Tevel
test signal is usually used for the measure-
ment of general capacitors, resistors and
certain kinds of inductive components which
are normaily operated at such high signal
Tevel. On the other hand, a low test signal
i1s suitable for the measurement of low signal
level operating devices and of non-linear
impedance elements, especially semiconductor
devices. Furthermore, by using the appro-
priate test Jlevels and freguencies as test

parameters, a particular characteristic or a
p

change in value of the sample can be repre-
sented graphically {such as is done to char-
acterize an inductor with a highly permeable
core, & transformer or other devices over
their operating ranges).

Note

After changing the frequency,
MULTIPLIER or O0SC LEVEL setting,
allow the following times for the
test signal to stabilize:

Section III
Paragraphs 3-12 and 3-13

Control Settling time
X1
200ms
MULTIPLIERL X 0.1
X 0.01 1000ms
0SC LEVEL 3s
Freguency 200ms

When the TEST SIG LEVEL CHECK butten is
pushed, an auio-ranged readout of the test
signal voltage or current actually applied to
the device under test may be observed in the
FREQUENCY/TEST SIG LEVEL display. UWhile the
V or mA check button is pressed, the test
Tevel is monitored. Measurement of the
sampie 1s disabled and the measured values
obtained in the preceding measurement are
held until the check button is released.

While monitoring the values on the display,
the test signal level and test frequency may
be chosen so that these values can be set
near those of the normal operating conditions
of the device under test. In this way, data
is obtained under the virtual operating con-
diticns of the device. This is especially
useful in design or in ‘other objectives
where the data gathered should be done so
under near-actual operating conditions.

Table 3-3. Test Signal Level and

Frequencies.
MULTIPLIER 0SC LEVEL
setting conirol range
Test Signai X 0.0 mV to 10mV
Level X 0.1 10m¥ to 100mV
X1 100mY to 1V
Test 10kHz, 20kHz, 40CkHz,

100kHz, 200kHz, 400kHz,
TMHz, 2MHz,  4MHz,

T0MHz, and two optional

frequencies.

Freguency

3-9
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3-14. MEASUREMENT RANGES.

3-15. The 4275A covers minimum f¢ maximum
measurable values in 8 basic ranges for 2ach
of the selectabie measurement parameters. To
span the entire inductance and capacitance
range of the instrument, the 8 basic ranges
cover 9 virtual ranges depending on the value
of the measured parameters and the test fre-
auency (setting}. tach range allows & 100%
overrange of the 100000 full scale counts
{(maximum 199999 counts}. Table 3-4 shows
available measurement ranges for both the
parallel and series circuit measurement
modes. When the LCRZ RANGE control is set to
AUTO, an optimum range is automatically se-
Jected for each measurement. Manual ranging
is also feasible. Ranging for DISPLAY B func-
tions is fully automated. When range setting
is inappropriate, OF {OverFlow) or UF (Under-
Flow) is displayed in DISPLAY A or DISPLAY B.

Voltage and current ranges for the TEST SIG
LEVEL CHECK are automatically set in accord
with the ranging program which is predeter-
mined dependent wupon the MULTIPLIER range
setting ({(and, in 1ike manner, LCRZ RANGE for
the test current check). The available ranges
are shown in Table 3-5.

Table 3-5. Test Signal Level Check Ranges.

Test Signal Level
V mA
LB00 - 1.00* .0 - 10.0*
Ranges L0000 - L100% 00 - 1.00*
L0000 - 010 L0000 - .100%
*Note: Approximate value {unspecified).

3-16. CIRCUIT MODE.

3-17. An impedance element can be represent-
ed by a simple equivalent circuit which is
comprised of resistive and reactive elements
each connected in series with or in parallel
with the other. This representation is pos-
sible by either of the (series and parallel)
equivalents because both have identical im-
pedances at the selected measurement fre-
quency by properly establishing the values of
the equivalent circuit elements. The equiva-
lent circuit to be measured is selected by
setting the CIRCUIT MODE control. When the
CIRCUIT MODE s set to AUTD, the 4275A will
automatically select either parailel or
series equivalent circuit mode as appropriate
to the range and function settings. By
setting CIRCUIT MODE manually, either of the
civeuit modes is useazble on a1l LCRIZID and Q
ranges. .

32-10
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3-18. Parameter values for a component meas-
ured in a vparallel equivalent circuit and
that measured in series equivalent circuit
are different from each other. The differ-
ence in measured values s related to the
Joss factor of .the sample tc De measured.
Obviously, if no series resistance or paral-
lel conductance 1s present, the twc equiva-

" lent circuits are identical.

However, a sample value measured in a parai-
1el measurement circuit can be correlated
with that of & series circuit by a simple
conversion formula which considers the effect
of dissipation factor. See Table 3-6. Fig-
ure 3-3 graphically shows the relationships
of parallel and series parameters for various
dissipation factor values. Appliicable
diagrams and eguations are given 1in the
chart. For example, a parallel capacitance
(Cp) of 1000pF with a dissipation factor of
0.5, 4s egquivaltent to a serfes capacitance
(Cs) value of 1250pF with an identical dissi-
pation factor. As shown in Figure 3-3, in-
ductance or capacitance values for parallel
and series equivalents are nearly equal when
the dissipation factor 1is Tess than 0.03.
The dissipation factor of a component always
has the same value at a given freguency for
both parallel and series eguivalents.

In ordinary LCR measuring instruments, the
measurement c¢ircuit is set [automatically or
manually) to a predetermined equivalent cir-
cuit with respect to either the selected
range or to the dissipation factor vaiue of
the sample. The wider circuit mode selection
capability of the 42734, which is free from
these restrictions, permits taking measure-
ments in the desired circuit mode and of com-
paring such measured values directly with
those obtained by another instrument. This
obviates the dinconvenience and necessity of
employing instruments capable of taking meas-
urements with the same eguivalent circuit to
assure measurement result correspondence.

jXs  Rs & ';QR’S,T;;{ =6
) £s
= dgETr T
Zs = Rs + JXs ]
(Ds = Xs/Rs) o= =6+ 38

{bp = B/G = Xs/Rs)

When the conditions for the above eguations
are satisfied, the parailel and series cir-
cuits have egual impedance (at a particular
frequency point).  Note that the dissipation
facter s the same in both sguivalent cir-
cuit representaticns.
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Model 4275A . .
Figures 3-3 and 3-4
The measurement circuit used should be the refationships between the appropriate meas-
one +hat approximates the actual egquivalent. urement circuit mode and sample values.
¢ircuit of the sample to  be measured. .
However, there is no convenient criteriz for An_ empirical method of chooging the appro-
reasongbly selecting the appropriate measure- priate measurement circuit 1s 10 infer the
ment circuit for gereral components. Usuaily, a;tua? equivalent gtrcuit of the sample from
a series measurement c¢ircuit is employed for the results of a trial measurement. Depend~
the measurement of a low impedance sample and ency of the dissipation factor (quality
a2 parallel measurement circuit for a sample factor) upon test frequency offers 2 theoret-
of high impedance. For exampie, in a low ical basis for such inference. The loss
capacitance sample such as a ceramic capaci- factor_ of series capacitance loss increases
tor, parallsl conductance is the major con- at a h1g@er frequency. The parallel less of
tributor to loss. On the other hand, for a a capacitor will exhibit the opposite ten-
high capacitance sample such as an electroly- dency . Alse, for inductors, the equivalent
tic capacitor, the equivalent series resist- circuit can be deduced by a similar course of
ance consisting of lead resistance, electrode reasoring. Therefore, the measurement cir-
resistance, dielectric loss, etc. is the main cuit appropriate to the sample can ve deter-
factor which contributes to the loss of the mined by comparison of the dissipation facter
component. For middle range impedances, this values obtained at the desired test frecuency
reasoning still applies, but the-effects are and that obtained at ancther freguency near
Tess proncunced. Figure 3-4 shows the rough o the selected test frequency.
Table 3-6. Dissipation Factor Equations.
Conversion t T — i T
N : eda s " 0 o th : 2 : ;
Lircuit Mode | Dissipation Factor other modes p @//’ 27
= z - i S
I P SRS I R U . A7 K
T oo 0 e 2 g VAVAVAW:©
= —
2 i ¢
Rp T+D i Ve AL
T
¢ Cp = .....-..-..-............,? Cs H // //
s Bs 3 1+ D¢ ' //’/,// £
~A k- | D= 27fCsRS = e o ¢ :
G T+ Dz i : 1
Rp = e RS T Z o : ;
92 v - e d cartie0d) G E
// / : : % u-mc‘::..; - i
1 ! | : I i
Ls = ——— Lp 4 ! i T :
SN ERRE Z i
2 :
Rp Rp g Rg = -—ji__. Rp N Pl
L 1407 //// N | B
Where 5 stands {or a free integer. e (F3
o Lp = (1 +D?) is ! LT T
Ls Rs D= Rs _ 3 o [T on*2
- = ) ) )
" 2rils Q |Rp = Qi:ziw Rs Figure 3-3. Parallel and Series Parameter
e Relationships.
Wz
HOM
M
c
00K
0K
HOM
I M
L PARA
100K LLEL
10K ///2/X/
R ;Z;;;pgARALLEL

< 1pF 10pF 1Q0pF O0CpF ionF 100nF 000nF 10F 1OOuE
L. 100K 1000nM 1G4 Q0uH  1000uH oK I00mH  1000mH 10H
R 1Z1 00m:  1000mQ oo 1004 10000, e d=3 100K 100oKQ oM

Figure 3-4. Approximate Relationships of Sample Values to Egquivalent Circuit. 3-11
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Table 3-4

Table 3-4. Measurement Ranges and Number of Display Digits {sheet 1 of 5).

NUMBER OF DPISPLAY BIGITS

Tables[1|through[7]show the number of significant digits displayed for each of
the 4275A measurement parameters. The three numera? combinations in the tables
indicate the numbers of digits displayed in the respective range and test fre-
quency areas. That is, the numerals of each set indicate, respectively, the
number of digits displayed depending on test signal level MULTIPLIFR settings
(X1, X 0.7 or X ¢.01) as follows:

4+ 4 -3 (digits)

— |

L
£ X 0.1 X 0.01

MULTIPLIER settings

On 3 digit full scale ranges (at MULTIPLIER X 1 settings), when the measured
sampie value is small compared to full scale range value, the number of digits
displayed is automatically increased as illustrated below:

T
15999
10000

8000

8000
4000 4999

COUNT

2000

1800 1989

1000
800
600

2 500

1

!
Lower ronge 1/2 futl scale  Full scale  Upper range

iimit
For example, on the 10G00nF capacitance range, measuremeni resuits are displayed
from 500nF to 1999nF in 3-1/2 digits, from 160.0nF to 499.9nF in 4 digits and
from the lower range Timit to 159.99nF in 4-1/2 digits (note that this is not
owing to a change of range but in resolution). Therefore, accuracy and resolu-
tion, virtually equal to that on 4 digit-full scale ranges, is realized on 3
digit ranges. The display of measured values also follows in the same manner
{when MULTIPLIER is set to X 0.1 or X0.01}. In ?ablesmthmug‘n,the ranges
on which measured values are displayed in such manner are denoted by underlining
of the numbers of digits.

DISPLAY

Note

On basic 3 digit ranges, the parameter
values to be displayed are obtained from
reciprocal parameter measurements. Thus,
" measurement resolution becomes higher for
lTower sample values (at the selected
range) and, accordingly, the numbers of
digits displayed is changed to afford the
best of the measurement capabilities.

3-12

Model 42754




Model 427BA %g%;cg_ill

Table 3-4. Measurement Ranges and Number of Display Digits (sheet 2 of 5).

NUMBER OF CAPACITANCE DISPLAY DIGITS,

1| 100uF
10nF 3-2-1
1000n T
3-3-2
100nF
S
&
o 1tnF
Z
< A
= | 1o00p¥ 4-4-3
o)
100p¥F
10pF
‘\ lr w‘ IV 1‘
1Q00fF |Not useable 4-3-2 3-2-1 3.2 -
10k § 20k | 40k pI0OK {200k j400k ] IM § 2M | 4M | 10M

FREQUENCY{Ez)

NUMBER OF DISPLAY DIGITS fOR ESR AND G
IN C-ESR/G MEASUREMENT.

' 2] ESR G
' 10MS | (1600m8) 3-2-1(4-3-2) ---~3~2-1(3-2-1>~]
“,
1000k [ (10:8) ¥
-\
% 100k02 1 (100uS)
o
Z 10k% | (200048 3-3-24-4-3
jaet
o 10000 | (10mS)
<&
jsf
% 1009 | {100mS)
- 4-4-3(3-3-2)
108 }(1000msy
1000m0 (108 4-3-2(3-2-1) Not useable
10k | 20x | 40k 1100k 200k f400k | 1M | 20 | am | 10M

FREQUENCY(Hz)

Note: 1) ESR and G ranges are automatically set depending on C range setting.

2} Digit numbers in parentheses apply To conductance ranges,
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Table 3-4.

Measurement Ranges and Number of Display Digits

Model

(shaet 3 of 5).

42754

NUMBER OF INDUCTANCE DISPLAY DIGITS.

3I 100H 3:2-.1
“
10H
‘\
1000mH
100mH
‘L
- 10mH 3-3-2 |
o) N
Z | 100008
et
- 100 uH
5-4-3
0uH
‘\ | S—
1000eH 4-3-2
‘\
100nH Not useable Not useable
10k | 20k | 40k 100k 200k ]400k] 1M | 2M } 4M | 1oMm
FREQUENCY(Hz}
NUMBER OF DISPLAY DIGITS FOR ES5R AND G
IN L-ESR/G MEASUREMENT.
I!I ESR G
10MQ | (100008 3-2-1(4+3-2)
‘k
1M (1018)
R
= 100D | (100uS)
]
o ) .
Z 10ke | (1000 18} 3-3-2(4-4-3)
o=t
o 100002 | (10mS)
<
2 10002 | (100ms)
4-4-3(3-3-2
100 [{1000mS)
1000m$ {105} 4-3-2(3-2-1} Nat ugseable
10k | 20k | 40k [100k j200k | acox] 1 | 2 | 4M | 10M
FREQUENCY(Hz)

Note: 1) ESR and G ranges are avtomatically set depending on L range setting.

2) Digit numbers in parentheses apply to conductance ranges.
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Table 3-4.

Section III
Table 3-4

Measurement Ranges and Number of Display Digits (sheet & of 5).

El

i

y
3

C IANC

I RANGE

NUMBER OF CAPACITANCE DISPLAY DIGITS
IN R—C MEASUREMENT.

100 uF
&
10 F 3-2-:1 l
1000nF }
3-3-2
100nF
10nF
1000pF 4-4-3
100pF
10pF
‘h. J,_ ‘L J, \\
1000LF [Not useable 4-3-2 = -
10k | 20k | 4Ck {200k ] 200k | 400k 1M | 2M | 4M | 10M
FREQUENCY{Hz)

Note: 1) C range is automatically set depending on R range setting.

2) *Not useable ranges.

NUMBER OF INDUCTANCE DISPIAY DIGITS
iN R—L MEASUREMENT.

100H 3.2-1
,
N\
10H t
1000mHE ]
&
100mB
\\
10mH 3302
,
1000 uH
100K
4+4+3
10uH
“,
1000nH ] 4-3-2
.
100nH Not usezble Nat useabie
10k | 20k 1 40k } 100k | 200k (400} 1M 2M 1 4M | 10M
FREQUENCY(Hz)

Note: L range is automatically set depending on R range setting.
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Table 3-4.

Model 4275A

Measurement Ranges and Number of Display Digits (sheet 5 of 5).

]

NUMBER OF DISPLAY DIGITS FOR R, X, |Z] AND B MEASUREMENTS.

B RXIZ
1006nS 10M$ 3-2-1 l
1045 | 1000k% ]
w N
g 10018 100k
z
= | 10008 10k0 3-3-2
= ‘
21 10ms} 1000%
=
> | 100ms 1600
o 445-3
1000ms 160
108 | 1060mD 4-3-2 Not useable
10k } 20k | 40k j 100k} 200k j400k] M | 2m | am | 10Mm

FREQUENCY(Hz)

Note

On three digit display ranges, when DISPLAY A readout is Tower
than 1592 counts on an automatically selected range and greater
than the Tower range 1imit of the next upper range, the measure-
ment data can be given higher resolution by manually setting the
range to the upper range.

Example. Sample value | Range Mode | Range Setting | Display
10ks AUTO 10k 10.00k0
10k MANUAL 160kD | 10.000kD
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3.19. INITIAL DISPLAY AND INDICATIONS.

3-20. wWhen LINE button is depressed to turn
instrument on, the 4275A exhibits the normal
test result of initial function test by a
teft to right progression of the figure .
if 211 of the test results are correct, 2
total of five [ figures appear in the DISPLAY
A as shown below:

alphabetic annunciation of the op-
if installed in the instrument, is
momentarily displayed. The optien annuncia-
tion is given for HP-IB Compatibie, Internal
DC Bias Supply and Battery Memory Back-up
options. Installed option contents are dis-
played as shown below:

Next,
tion(s),

The meanings of the option annunciations ars
outlined in paragraph 3-55.

3-21. INITIAL CONTROL SETTINGS.

3-22.
facilitate ease of operation is the automatic

initial control settings performed after the
instrument is turned on. Initial panel con-
trol  functions are automatically set as
follows:
D I C
LCRZ RANGE ... ..iiviiiiiee e i e AUTO
Deviation measurement ............. off
DISPLAY B i ittt iaereannennn D
CIRCUIT MODE ... ...... AUTO ( °£533° )
HIGH RESOLUTION .. viiriiiiiiieennn off
SELE TEST ittt ie e e eanns off
TRIGGER ittt iie it it ieseeneannn INT
FreqUenty i it e rianannn 1.00MHz
MULTIPLIER Lot eian e e X7

These initial settings establish the general
capacitance measurement conditions applicabie
to & broad range of capacitance measurements.
After doing ZERQO offset control (see Para-
graph 3-29) with respect to the test fixture
used with the instrument, a capacitance can
usually be measured by merely connecting the
sample to the test fixture. Inductance, re-
sistance or impedance can be wmeasured by
pressing L, R or |Z]| buttons as appropriate.
When a different measurement s to be at-
tempted, press appropriate pushbuttons and
select desired functions.

One of the convenient functions which -

Section 111
Paragraphs 3-19 to 3-24

3-23. UNKNOWN TERMINALS.

3-24. For connecting the sample to be
tested, the 4275A employs measurement termi-
nals in a four terminal pair configuration
which has a significant measuring advantage
for component parameter measurements requir-
ing high accuracy in the high frequency
region, Generalty, any mutua? inductance,
interference of the measurement signals and
unwanted residual factors in the connection
method which are incidental to ordinary ter-
minal methods have significant affects on the
measurement at a high frequency. The four
terminal pair configuration measurement per-
mits easy, stable and accurate measurements
and avoids the measurement limitations in-
herent in such effects. To construct this
terminal architecture, connection of a sample
to the instrument requires the use of a test
fixture or test leads in a four terminal pair

~ configuration design.

The UNKNOWN terminals consists of four con-
nectors: High current {Hcuwr ), High potential
(Heer ), Low potential (Lreor ) and Low current
{Leva}. The purpose of the current terminals
is to cause a measurement signal current to
flow through the sample. The potential ter-

minals are for detecting the voltage drop
across the sample. The high side signifies
the drive potential (referenced to Tow side

potential) drawn from the internal measure-
ment signal source. To compose a measurement
circuit Toop in a four terminal pair con-
figuration, the Hcyr and Hsor , Lror and Lowr
terminals must be respectively connected
together and, in addition, the shields of all
conductors must be connected together {as
shown in Figure 3-5). Principle of the four
terminal configuration measurement is i1lus-
trated in Figure 3-85. At first glance, the
arrangement appears to be an expanded four
terminal method with a built-in guard struc-
ture. This is true. Thus, the four terminal
pair method combines the advantages of the

DuUT

P~ —f

|1

HER
l}l
Nk

ZaN
]

IR A

i
i
!
I
i
L

. Heur HeoT POT LCur

Figure 3-5. Four Terminal Pair DUT Connections.
3-17
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four terminal method in low impedance meas-
gyrements while providing the shielding
effects required for high impedance measure-
ments, The distinctive feature of the four
terminal pair configuration is that the outer
shield conductor works as the return path for
the measurement signal current. The same
current flows through both the center con-
ductors and the outer shield conductors
{in opposite directions) yet no external
magnetic fields are generated around the con-
ductors {the magnetic fields produced by the
inner and outer currents completely cancel
each other). Because the measurement
signal current does not develop an inductive
magnetic ¥ield, the tfest Jeads do not con-
tribute additional measurement errors due to
self or mutual inductance between the indi-
vidual leads. Hence, the four terminal pair
method enables measurements with best accura-
cy minimizing any stray capacitance and
residual inductance in the test leads or
test fixture.

Note

1f residual inductance dees exist
in test Jeads, it affects measure-
ments and the resultant additional
measurement error increases, in
capacitance measurements, in pro-
portion to the square of the meas-
urement frequency.

Model 4275A

3-25. Measurement of Grounded Samples.

3-26. Theoretically, samples which have one
terminal (except guard terminal) grounded
to earth can not normaily be measured by the
42754,  Such measurement conditions are, for
example, the distributed capacitance measure-
ment of a <c¢oaxial cable with a grounded
shield conductor or the input/output im-
pedance measurement of a single ended ampli-
fier. When a one-side-grounded sample is
connected for measurement, the 4275A may dis-
play an error message or incorrect measure-
ment resuits. This is because the bridge
section cannot achieve a balance with any
measurement terminal grounded and, addition-
ally, any grounding modifies the four termi-
nal pair measuyrement architecture (other than
an internal connection of the shield con-
ductor to instrument chassis at cne point).

Note

If one terminal s grounded, a
signal current of equal magnitude
(an operating condition of the
four terminal measurement configu-
ration) will not fiow in the in-
ner and outer conductors of the
measuremant cable,

Heur i 1 Leur
A o .. [A
Tt bVt ]

0scC

HPOT  VECTOR
VOLTMETER

® "\ VECTOR
l JAMMETER

LroT Detects vector

current flow
through DUT

v/
Detects vector
voltage across DUT

Figure 3-6. Four Terminal Pair Measurement Principle.
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Contrary to these theoretical measurement
Timitations, the 4275A will, in most cases,
measure a grounded sample when such an at-
tempt is made. Actually, a measurement can
be taken if a certzin magnitude of impedance
(larger than that of the unknown sample) is
present between the grounding point of the
sampte and instrument ground. Therefore, the
measurements cited as examples are feasible
with the &275A. As the measurement of a
grounded sample depends on the magnitude of
the grounding impedance, measurement accuracy
is unspecified. Available measurement range
may be restricted {an error message is dis-
played on unuseable ranges;).

3.27. SELECTION OF TEST CABLE LENGTH.

3-28. The propagation signail in a transmis-=
sjon line will develop a change in phase be-
tween two points on the Tine as illustrated
in Figure 3-7. The difference in phase cor~
responds to the ratic of the distance between
the two points to the wavelength of the pro-
pagating signal. Consequently, owing to
their length, test cables for connecting a
sample will cause a phase shift and a propa-
gation loss of the test signal. For example,
the wavelength of a 10MHz test signal is
30 meters which is 30 times as long as the Im
standard test cables. Here, the phase of the
test signal at the end of the test cable will
have been shifted by about 12 degrees (360°
= 30) as raferenced to the phase at the other
end of the cable. Since the effect of test
cables on measurements and the resultant

Test Cable
| [4

]/-\ . P
v

& ﬁ o2

fr——— Wave  length A

Gz2—-01= {radian}

{irod = 57.2958°)

270 %
A

Figure 3-7. Test Signal Phase on Test Cables.
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measurement error increase in proportion to
test frequency, cable length must be taken
into consideration in high freguency measure-
ments. The CABLE LENGTH switch selects meas-
uring circuitry for the T meter standard test
cahles or for a test fixture attached direct
o the UNKNOWN terminals. When standard Tm
test cables are used for measurements, the
CABLE LENGTH switch is set to the "Im" posi-
tion to properly adapt measuring c¢ircuit for
the test cables and fo minimize additional
measurement errors. "0" positicn 13 selected
for direct attachment type test fixtures.

Note
When the HP 180478 Test Fixture is used with
the 4275A, set CABLE LENGTH switch to 1m
positiscn.

Mote

1f test cable is longer or shorter than the
standard im test cable, the additional erver
contributed is proportional to the square of
the frequency and is 3% for each 10cm change
at 10MHz. As the characteristic impedance of
the test calbe is alsc a factor in the pro-
pagation loss and phase shift {and of result-
ant measuremet error), using different type
test cables must be avoided. Be sure to use
the standard test cables available through
Hewlett-Packard.

Note

To minimize incremental measurements errors
at freguencies above 4MHz when the UNKNOWN
terminals are extended using 1 meter cables,
the four-terminal-pair must be converted

into a2 three-terminal configuration at the
cable ends by shorting the Low side cables
and the the High side cables with low impe-
dance straps as jllustrated below. The error
causing residuals, Lo and Co, are shown in
the figure. This method, however, cannot be
used for inductance measurements on DUTs of
from 400nH to 3uH when the test frequency is
a special opticn frequency from 4MHz to
10.7¥MHz.  In this case, the UNKNOWN terminals
must not be extended using 1 meter cables;
measurement must be made at the UNKNOWN
terminals.

LCUR LeoT HFOT HCur
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3-29. ZERO OFFSET ADJUSTMENT.

3-30. Since test fixtures have individual,
inherent stray capacitances, residual induct-
ances and resistances, the measured values
may be unacceptably influenced depending on
the measurement range and the magnitudes of
the residual parameters. The ZERD offset ad-
justment function of the 4275A automatically
performs optimum compensation for such re-
siduai factors in the test fixture and mini-
mizes the incremental measurement errors.
Any wmeasurement ervor particular to the test
fixture used is therefore eliminated. Here
i how to cancel ocut the effect of residuals
with the offset adjustment:

CAUTTION

BEFORE PROCEEDING WITH ZERO OFFSEY
ADJUSTMENT, VERIFY THAT BIAS INDI-
CATGR LAMP IS NOT LIT. IF ILLUMI-
NATED, SET REAR PANEL DE  BIAS
SWITCH TO OFF.

1} Connect test fixture or test teads to
the 4275A UNKNOWN terminals, Connect
nothing to the test fixture or to test
leads {as a DUT).

2) Set MULTIPLIER to X1 and OSC LEVEL
control to its fully cw position, and
other controls for the desired func-
tion, frequency, circuit mode, etc.

3) Press ZERD OPEN button.
This automatically sets the instrument
to C-G measurement mode. DISPLAY A
exhibits "CAL" while stray capacitance
and conductance values are being meas-
ured at each test freguency. The test
frequency display is switched, in turn,

Model 4275A

to succeedingly lower freguencies from
T0MHz (10MHz, 4MHz, 2MHz ... 10kHz).
Lastly, ail panel control functions
are rastored to the settings given in
step 2 {about 5 seconds after pressing
QPEN button).

&) Short-circuit test fixture
leads with a
strap.

or test
Tow impedance shorting

5} Press ZERO SHORT button.

This automatically sets instrument to
L-E5K measurement mode. A sequential
measurement s performed with respect
to residual inductance and resistance
in the same manner as that in the ZERD
OPEN offset adjustment operation (in
step 3).  The instrument is now ready
to take measurements.

Whern the ZERD offset adjustments are}
performed in high resolution mode {to
measure small values with high accura-
cy),"CAL" is displayed about 15 seconds.

For succeeding measurements, the measured
vaiues are now always automatically compen-
sated for the stray capacitance, residual in-
ductance, conductance and resistance which
are present in the particular test fixture or
test Jleads being used with the instrument.
The 4275A calculates optimum compensation
gquantities from the memorized residual para-
meter values each time a measurement is taken

and, accordingly, compensates the measured
samplie value. Offset adjustment ranges are:
Capacitance: up to 20pF
Inductance: up to 2000nH
Resistance: up to 500mi
Conductance: wup to us

When a stray capacitance 1s present, measured
inductance value is given by equation below:

Cst
e L bm-L
X =L X
Lx Lm = ———— or { ﬁzszxﬁst}
e T-wixCst Lm J

tm =

When a residual inductance is present, measured
capacitance value is given by eguation below:

C Cm-Cx
S 7. S or { - ﬂs;FCere{
1-wxlres tm ,

Figure 3-8.
3-20
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If an offset compensation is not performed,
it causes twe kinds errors:

1)

Simpie additive errors, When a

component having a lTow value is meas-
ured, the measured value becomes the
sum of the sample value and the resi-
dual parameter vatues. The effects of
the residuail factors are:

Cm = Cx + Cst
lm = Lx + Lres
Rm = Rx + Rres
Gm = Gx + Gres

Where, subscripts are:

- m: measured value
X: value of sample
st: stray capacitance
res: residual inductance
{residual resistance)
{residual conductance)

Residual resistance and cenductance in
the test fixture affect dissipation
factor and guality factor measurements
because it 1s included in the measured
values as an additional loss.

Influence on high capacitance and high

inductance measurements. When a hign
inductance (a high capacitance} is
measured, the residual factors in the
test fixture also contribute a meas-
urement error. The affect of stray
capacitance or residual inductance on
the measured parameters are:

Stray —» Offsets high
capacitance inductance
measurements.
Residual - Offsets high
inductance capacitance
measurements.

These measurement errors increase in
propertion to  the sguare of the test
signal freguency. The effects of the
residual factors can be expressed as
shown in Figure 3-8.

In a TMHz measurement, for a measure-
ment error to be less tham 0.7%, the
product of Cx and Lres (Lx and Cst)
should be less than 25 x 10-*%® (F.H).
The relationship between the residual
factors of the test fixture and meas-
urement  accuracies is graphically
shown in Figure 3-G.

Section III
Figure 3-8
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Figure 3-9. Relationships of Residual
Parameters on Additicnal Errors.

Note

ZERDO offset adjustment can be performed
at one specified test frequency. This
function is useful when performing ZERQ
offset adjustment with a test fixture
whose useable frequency range is no as
broad as the instrument's -~ e.qg.,
160348, 160478.The ZERQC offset adjustment
procedure 1s as follows:

1. Set the instrument %0 the desired
test frequency.

2. Press the SELF TEST key.

3. Press the ZERO QPEN or ZERD SHORT
button. "CAL" will appear on DISPLAY A
during the ZERQ offset adjustment.

4. Press the SELF TEST key to release
the SELF TEST.

To perform the ZERD offset adjustment
under remote control via the HP-IB, send
remote program code "&370" teo initiate
ZERQ OPEN offset adjustment, or "297S"
to initiate ZERQ SHORT.

3-21
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3-31. ACTUAL MEASURING CiRCUIT.

3-32. Measuring circuit for connecting a
test sample to the UNKNCWN terminals actually
becomes part of the sample which the instru-
ment measures. Diverse parasitic impedances
existing in the measuring circuit between the
unknown device and the measurement terminals
wiil affect measurement results. These un-
desired parasitic impedances are present as
resistive and reactive factors in parallel
and in series with the test component.
Figure 3-10 shows an equivalent circuit model
of the measuring circuit which includes the
parasitic parameters (usually called residual
parameters). Reactive factors in the resi-
dual impedance have a greater effect on meas-
urements at higher freguencies. The four
terminal pair configuration measurement
employed for the 42754 offers minimum resi-
dual impedance 1in the measuring circuit.
However, the four terminal pair measurement
system must be converted to a two terminal
configuration at/near to the sampie because
ordinary
Moregver, another stray capacitance appears
in the measuring circuit when a sample is
connected to the test fixture. Figure 3-11
illustrates such stray capacitances present
around the component leads.

In the equivalent measuring circuit (Figure
3-10), Lo represents residual inductances in
test component leads. Ro is lead resistance,
Go 1is conductance between the leads, and Co
is the stray capacitance illustrated in Fig-
ure 3-11. Generally, Lo resonates with capa~

components have two terminal jeads. .

Model 4275A

citance of sample {series resonance) and Lo
resonates with the dinductance of sample
(paraliel resonance), respectively, at a spe-
cific high frequency. Thus, impedance of the
test sample will have some extreme corres-
ponding 1o resonant peaks as shown in Figure
3-12. The presence of Lo and Co causes meas-
grement errors, as the phase of the test sig-
nal current varies over a broad frequency re-
gion around the resonant frequencies.  Addi-
tional errors, due to the resonance, increase
in proportion to the square of the measure-
ment freguency (below resonant frequency) and
can be theoretically approximated as follows:

Czzron = o.‘.zLOCX - 100 (%)
Lerron = w?Colx - 100 (%)
Where, @ = 2nf (f: test frequency)
Cx = Capacitance value of sample.
Lx = Inductance value of sample.

At Tow freguencies, Lo and Co affect the meas-
ured¢ inductance and capacitance values, re-
spectively, as simple additive errors. These
measurement errors can not be Fully elimi-
nated by the offset adjustment (which permit
compensating for residual factors inherent in
the test fixture used). This is because Lo
and Co are peculiar to the component measured.
Their values depend on component Tead length
and on the distance between the sample and
test fixture. The measurement results, then,
are substantially the sample values including
the parasitic impedances present under the
conditions necessary tc connect and hcld the
samplée.

Measured impedance Bm + jXm is:

R(] + RGo) + GoX*
(1 - wCoX + RGo}* + (wRCo + GoX

H

-+ R
) 8]

m = 5 4 X{1 - wCoX) ~ wCoR®
J I3 U1 T 50X + RGo)Z + [wRCo + GoX)Z

- wLO}

Fffect of lead impedance on C-G measurement.
Cm A Cx(1 + w?loCx - 2RoGx - LoGx?/Cx)

6m A Gx(1 + 20%Lolx - RoGx + w?RoCx?/6x)

Lm A Lx{1 - 2GoRx + w*Colx - CoRx*/Lx)

Rm A Rx(1 = GoRx + 2w?Colx + w*Lx*Go/Rx)

Effect of stray admittance on L - ESR measurement.
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Figure 3-11. Parasitic Impedances Figure 3-12. Effect of Resonance

Incident to DUT Connections.

3-33. MEASURED VALUES AND BEHAVIOR
OF COMPONENTS.

3-34. Measured resistive and reactive para-
meter values of a component are not always
close to their respective nominal values.
In addition, certain electrical effects can
cause the measurement to vary widely. Meas-
ured sample values include factors which
vary such values because of electromagnetic
effects such as the well-known skin effect of
a conductor, the general characteristics of
ferromagnetic inductor cores, and effects
o€ dielectric materials in capacitors.
Here, let's discuss only the effects which
result from the interaction of the reactive
parameter elements of a component.

Impedance of a component can be expressed in
vector representation by a complex number as
shown in Figure 3-13. In such representa-
tion, the effective resistance and effective
reactance correspond to the projections of
the impedance vector |Z|« &, that is, the
real (R} axis and the imaginary {jX) axis,
respectively.

in sample (examplel.

When phase angle & changes, both Re and X
change 1in accord with the definitions above.
As component measurement parameters L, C, R
and D, etc. are also representations of com-
ponents related to the impedance vector,
phase angle & dominates their values. For
such an example, let's Jook into the induct-
ance and the loss of an inductive component
at frequencies around its seif-resomant fre-
quency. Figure 3-14 shows the equivalent
circuit of the inductor. The inductance Lx
resonates with the distributed capacitance Co
at frequency fo. The phase angle (8) of the
impedance vector gets closer to 0 degrees
{the vector approaches the R axis) when the
operating frequency is close to the resonant
frequency. Thus, the dinductance of this
component  decreases while, on the other
hand, the resistive factor (loss) increases.
At  the rescnant frequency fo, this component
is purely resistive. The effective resist-
ance increases at resonance even if the in-
ductor has {(ideally} no resistance at dc.
Consequently, the loss factor varies sharply
in the freguency regiocn around the resonance
point.

Re = 7] cos &
e = [Z| sin &

Loss factor (D) = cos & . !
$in 8 tan §-

Where, Re: Effective resistance.
Xe: Effective reactance.
Z: Impedance of sample (Re + jXe)

jx « f2 f1< ¥z (fodfsdfa

1
FO T rem————
fo 4 27/ Tx Co

_.jx ¥

Figure 3-13. Impedance Yector

Representation.

Figure 3-14. Typical Impedance Locus

of an Inductor.
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3-35: ACCURALY,

3-36. Measurement accuracies of the 4275A
are graphically shown in Figure 3-15.
Accuracy readings in the graph represent the
maximum error counts of the measurement read-
outs under g¢iven measurement conditions,
Measured values have lesser accuraclies when a
Tow Tlevel test signal and/or & high measure-
mént frequency are used. Accuracy represen-
tztion applies to a basic instrument. Actual
measurement error is the sum of the instru-
ment error and the error peculiar to the
test fixture (leads) used. Refer to para-
araph  3-39 for the errors due to test fix-
tures (at freguencies above IMHz).  Measure-
ment accuracy of the 42754 is specified under
the following measurement conditions:

1) Warm-up time: at least 30 minutes.
*2) Test signal Tevel setting:

MULTIPLIER: X 1 or X 0.1
0SC LEVEL:  Fully clockwise

3} CABLE LENETH switch setting: g
position.

4y 7ERD offset adjustment appropriately
completed.

*5} " Environmental temperature:
23°¢C 5°C
6) Significant display readout should be
more than 20 counts.
7} Measurement readouts in normal mode.

Note

*2) Accuracy in MULTIPLIER
X 0.01 range is unspecified
{provided as general infor-
mation).  When OSC LEVEL is
set to a position cther than
fully cw, accuracy is unspe-
cified (multiplies by number
given in figure below).

*5Y At temperature range of 0°C

to 55°C, error doubles.
z.0

@€

=N ) .

= R Iv— L —

= L dialsetting

= i i

& i

= 7

= -

2

W

= i} :

[ z.8 R}
0SC LEVEL dial setting
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3-37. TEST SIGHNAL LEVEL ACCURACY.

3-38. Accuracies for the test signal voltage
and current displayed by pressing TEST SIG
LEVEL CHECK buttons are shown in Table 3-7
(these accuracies are not specifications but
rather are typical values). A readout of the
test signal voltage will normally be close to
a reading of the 0SC LEVEL contrel dial and
MULTIPLIER settings. However, when a low im-
pedance component (less than approximately
1k%) is connected to the UNKNOWN terminals as
a DUT, the test signal voitage decreases
because of internal Toading. Actual test
signal voitage is thus & lower value than the
0SC LEVEL <control dial reading. The dis-
played value, nevertheless, is the correct
voitage/current readout for the test signal
Tevel actually being used in the measurement.

When test cables are used in  high freguency
measurements, the dispiayed test vcltage may
have lesser accuracy. This is because the
propagation loss in the test cables decreases

‘the Tevel of the test signal applied to the

sample. The typical accuracies at frequen-
cies above 1MHz given in the table apply
when a direct attachment type test fixture
is used.

Table 3-7. Test Signal Level Monitor Accuracy

Measurement | Freq. Accuracy
range
Voltage <IMHz | =(3% of rdg + 1 count)
Séo$igov >IMHz | ={(108% of rdg +2counts)
Current <IMHz | z(3% of rdg + 1 count)
250$8?émA >IMHz | £(10% of rdg +Zcounts
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Figure 3-15

CAPACITANCE ACCURACY

~ALCURACY GRAPK NOTEZS.

Agcuracy graphs zpply when MULTIPLIER is
set o X 1 ané alsc apply to MULTIFLIER
A5.7 setving when number of significant
dispiay digits s tne same as that for
X 1 setting.

(%]

Horizontal axes of the graphs represent
DISPLAY A readimgs in counts.

[

@ (8 In 3 digit display ranges {shaded areas
108F € of range tabulation), number of signifi-
cant display digits {resolution) far

1000 tF @ 7/5 @ 74 @ @ JISPLAY A fincreases for measursd values
iz

less than 1/2 full scale value, and al-
1OKHZ ]20kr-§2-40kH2 10OKMz 2o SMHz | 1OMHZ lowable error counts are calevlated for

significant display values. Thus, these
agcuracy graphs show different curves
for lower and higher measurement values.

z
xI
W
[
=
X
N

ot 4. G, L, R, [Z1, gerror counts: error counts
per C, L, R, orlZldisplay counts.
L 5. Capacitance accuracies apply to (-2, C-0Q,
=Y C-E3R, C-8 &nd R-{ measurements.
o . .
] 6. Accuracies in lined areas are un-
= oz specified.
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Figure 3-15. Measurement Accuracies (sheet 1 of 9).
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GiSSIPATION FACTOR ACCURACLY

IN C—D MEASUREMENT
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Section III

On three digit display ranges in C, L, R and 17| measurements,
specified accuracy applies to the first through fourth significant
digit data.

N NaNaNuNg
j VA ——

Specifies accuracy for
Ny through No digit data

When DISPLAY A readout is less than 16% of full scale value on
the (manually) selected range, displayed digit data wiil be given
by digits Ny through Ns or digits N» through Ns, = Here, the
accuracy does not apply tc Ns digit data.

Figure 3-15
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Figure 3-15. Measurement Accuracies (sheet 3 of 97.
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INDUCTANCE ACCURACY
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RESISTANCE ACCURACY

~ACCURACY GRAPH NOTES-
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IMPEDANCE ACCURACY

-ACLURACY GRAPH NOTES-
1. Accuracy graphs apply when MULTIPLIER <3
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Figure 3-15. Measurement Accuracies (sheet ¢ of 9).
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3-39. CHARACTERISTICS OF TEST FIXTURES.

3-40. Characteristics and applicable meas-
urement ranges of HP test fixtures and test
leads are summarized in Table 3-8. To
facilitate measurement and for minimum con-
tribution to measurement errors, & test fix-
ture appropriate to the measurement objective
should be chosen from among HP's standard
accessories. Select a test fixture or leads
type having the desired performance charac-
teristics.

Note

f is measurement frequency

megahertz.

Model 4275A

in

The incremental errors
calculated from the equations

in

the table for measurements at fre-
quencies above 1MHz are additive.

Table 3-8. Typical Characteristics of Test Fixtures and Leads.

Applicable measurement ranges Incremental error at freqg. 2iMHz
Model Meas ent
asurem . .
Parameter value frequency Parameter reading error | Offset value in D
L Ry
160474 Full range Full range 5 x |3p1 % £0.02 x |95
L
160478 Full range below 2MHz
[ f 12, r§32
16047C Full range Full range 21 x 95| * £0.01 x |70
16048A . ve o ET2 . Rk
160488 Full rarge Full range 25 x 115l % x0.02 x [}0
C>1000pF Residual paraméter values :
16048C L>1000H betow 100kHz C<5pF, 1<200nH, R<10mQ
¢ - { 2 %
163364 | Full range Full range 2 x ii%y p £0.02 x tj%y}
% There are some cases where the agtga1
incremental error exceeds this limit.
[ T
4 9.02
5x(£/10)2 1,,/”’ 0.02x(f/10)
Z 0.01 s
d ; '
/ 0.008 yd
1 2 0.008
~ 08 T 0.0 ,///
2 g 2
£ oo ////// 2 o0 ///////
0.2 5 2.001
2.0008
o 0.5006
0.08 ///' 0.0004 Z
0.26
b s 7 " PERra—TY 0.0662 > : T

Frequency [MHz)

Parameter reading error vs frequency,
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3-41. DEVIATION MEASUREMENT FUNCTION.

3-42. When many components of similar value
are to be tested, it is sometimes more prac-
ticable to measure the difference between the
value of the sample and a predetermined
reference value. Besides, when the measure-
ment purpose is to observe sample values
versus the variance of the sample per degree
temperature, unit time or other test vari-
ables, a direct measurement of this differ-
ence makes examination much more meaningful
and sasier. The deviation measurement func-
tion permits such repetitive calculations of
+he difference between the reference and each
individual sample and displays the result on
DISPLAY A. When the STORE button is pressed,
the inductance, capacitance, resistance or
impedance value of the sample is stored in an
internal memory. Next, & button or 4% button
js pressed to enable the deviation measure-

ment. The 4% button permits calculation of

the difference in percent deviation ({instead
of a subtractive measurement). The 42754
will now display the deviaticn between the
stored value and the measured value of a
sampie connected to the UNKNOWN as selected
above. The reference value stored 1in the
instrument can be rechecked at anytime by
pressing the RECALL button. To change the
reference value to a new value, Dress 4
buttor (or 4% button) to release the devia-
+ion measurement function, measure the new
reference sample, and again press the STORE
button.

3.43. General Component Measurement.

3-44. General operating procedures for meas-
uring an inductance, capacitance or resist-
ance circuit component are outlined in Figure
3-16. Almost all discrete circuit components
{inductors, capacitors or resistors} excepi
for components having special shapes or di-
mensions can be measured with this setup.
Special components may be measured by using
test lezds 16048A, 160488 or the 160348, or
by specially designed user built fixtures
instead of the 160478 Test Fixture.

3.45. Semiconductor Device Measurement.

3-46. The procedures for making semicon-
ductor device measurements with the 4275A are
described in Figure 3-18. The Jjunction
{inter-terminal) capacitance of diodes, col-
Tector output capacitance cof ZIfransistors,
etc., can easily and accurately be measured
(with or without dc bias). The 1pF full
scale capacitance measurement capability is

Section III
Paragraphs 3-41 to 3-51

adequate for the measurement of Jlow order
capacitances of RF detector diodes, PIN
diodes and so on.  Since the test signal is
contrellable  from the minimum  Tevel of
imVrms, it permits measuring the capacitance
of a semiconductor junction which has a Tow
potential barrier such as in hot carrier
(Schottky) diodes.

3-47. External D Bias.

3-48. A special biasing circuit using exter-
nal volitage or current bias, as needed for
capacitor or inductor measurements, is i1lus-
trated in Figure 3-19. The figure shows
sample circuitry appropriate to 4275A appii-
cations. When applying a dc voltage to
capacitor samples, be sure applied voitage
does not exceed maximum working voltage and
that vou are cbserving polarity of capacitor.
Note that the external bias voitage 7Js pre-
sent at Heor and Hex terminals.

3-49. Bias Voltage Settling Time. When a
measurement with dc bias voltage superposed
is performed, 1t takes some time fer voltage
across sample to reach a certain percentage
of applied {(desired) voltage. Figure 3-19
shows time for dc bias voltage to reach more
than 90% of applied voltage and for 4275A to
display a stable value. If the bias voltage
across sample is not given sufficient time %o
settle, the displaved value may fluctuate or
Errd may be displayed. Read measured value
after display settles.

3-50. External Triggering.

3-57. For triggering the 4275A externally,
connect an external triggering device to the
rear panel EXT TRIGGER connector (BNC type)
and press EXT TRIGGER button. The 4275A can
be *triggered by a TTL level signal that
changes from low (OV) to high level (+5V).
Trigger pulse width must be greater than
20us. Triggering can be also done by alter-
nately shorting and opening the center con-
ductor of the EXT TRIGGER connector to ground
{chassis).

Note
The center conductor of the EXT

TRIGGER connector s normaily at
high Tevel (no input).
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Table 3-9, Annunciation Display Meanings (Sheet 1 of 2).
DISPLAY A DISPLAY B indicated Condition
il ! o ' 1 DISPLAY A function has been inappfo—
z j
1 R 'Z
(blank) Measured L, C, R or 17 value exceeds

the upper range 1imit.

3 OISPLAY B

{blank)

Measured L, C, R or |Z! value is too
Tow compared to the selected range.

DISPLAY B

DIsPLAY

{any reading)

Measured value 1in
PLAY B function exceeds the upper
range 1imit. Accuracy of L(R read-
ing may not be within specifications.
"CE" display implies that measure-
ment function should be changed, as
appropriate, to measure the sample.

the selected DIS-

D14PLAY &

| -

DISPLAY B

(blank)

Error in ZERD offset adjustment. The
vatue of the residuzl parameter pre-
sent in measuring <circuit exceeds
offset control range limit.

DISPLAY A

T

15 PLAY @

(blank)

Error in DISPLAY B function setting.
A DISPLAY B function, incompatible
with selected DISPLAY A function, has
been actuated.

GiEPLAY A

PLAY @&

{blank)

Error 1in range selection. Rénging
operation has actuated a range on
which the measurement can not be

taken at the selected test frequency.

Error in measuring circuit configura-
tion.

(:) Measuring circuit has an open-
circuit or & short-circuit in the
test lead or test fixture being
used.

Protective hinged cover of 160478
Test Fixture was opened while a
measurement was beinc taken.

@

operation has actuated a
the measurement
under DC bias

Ranging
range on  which
can not be taken
operation.
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Table 3-§
Table 3-9. Annunciation Display Meanings (Sheet 2 of 2).
DISPLAY A DISPLAY B indicated Condition
| e — s | Error in deviation measurement con-
| (blank) (:) STORE function was actuated while

0F or UF was displayed.

(z) STORE function was actuated with-
out releasing £ or AZ measurement

function.
el 3l s o | Error in deviation measurement con-
| , JB i | actuated in the measurement of a
(blank) parameter value which has a different

unit from that of the stored refer-
ence vaiue.

it B 21spiar 2 m— Error in dc bias coperation. -

‘ — @ Internal DC bias function has

been set without dc bias supply
(blank) being installed.

C) DC bias voltage setting exceeds
voltage control range limit of
+35.0 volts (Option GO only).

*See note below table.

dailel . ol o @ 5 Error in dc bias operation. Front
j or vrear panel DBC BIAS switch has
been  inappropriately set for the
internal DC bias oparation o be

This error message appears (blank} attempted.
only for Option 001 or 002
units. *See note below table.
! il )| osmee : ‘ Error in continuous memory function.
g : ] [ _
' This error message appears (blank) preserved has been lost.
only for an Option 003 (:) Stand-by battery for continuous
unit. memory  preservation has  been
exhausted.
Minus (-) is displayed. (i) A minus display sometimes occurs
when a sample value around zerg
15 measured.
(2) A capacitor (or inductor) is be-

ing measured in L {or C) measure-
ment function.

*Note: This error message is displayed just after an attempt
hzs been made to set dc bias voltage under the im-
proper gperating conditions cutlined above.
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Figure 3-16
MEASUREMENT PROCEDURE FOR GENERAL COMPONENTS
cngle Be 1. Set DC BIAS switch to =*35VMAX pesition and CABLE LENGTH switch to
Lo Biee 0 position. Connect the 16047A Test Fixture to 4275A UNKNOWN
[] terminals. -
-] 2IBVMAY No_te
Other 1ype test fixtures may alsc be
connected. Guard terminal is sometimes
used in high impedance measurement,
2. Depress LINE butten to turn instrument on. An initial function
UNE test is automatically performed before measurement begins.
CFFL B ON N{)te
]

Verify that BIAS indicator lamp does not
Tight, If i1luminated, set rear panel DC
BIAS switch to OFF position.

3. Check that 4275A trigger lamp begins to flash. The 42735A control
functions are automatically set as follows {automatic initial

settings):
BISPLAY A oviiirieenvonorracernacansnan C
Deviation measurement function ...... off
LCRIZIRANGE vrevrrnavrrccncncscsncans AUTO
DISPLAY B vveuivanse Ceeervarrrenn eenean D
CIRCUIT MODE ...ceeeccrses AUTO ( ofthe )
HIGH RESOLUTION ....... ereaearevan vs. OFfF
SELF TEST vvvvrennnesvnnrannns beeeaas off
TRIGGER ..vevevennean Ceeeerraceaacas INT
FregquentY ..ivevvessscecnssrncanas 1.00MHz
MULTIPLIER it i e e e e e X7

Note

To check fundamentzl operating conditions
of instrument, perform SELF TEST {(refer
te Paragraph 3-5 for SELF TEST details).
Press SFLF TEST hutton again to release
the function.

Figure 3-16. General Component Measurements (sheet 1 of 3).
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Figure 3-16

SO oS LAY G R

jojaany

CIRCUIT MODE
AUTO wrerer

nlelo

C  ESRT B

]

S S PLAY SR

e ol

EEEJ°§7

FREGUENCY STEP

2w R

Select desired DISPLAY A function, either L, C, R or|Z.
1f necessary, manually select CIRCUIT MODE, either series or
parallel mode,

Note

For selecting the desired DISPLAY B func-
tion, it is sometimes necessary to select
appropriate CIRCUIT MODE. See Para. 3-8.

Select the desired DISPLAY B function (compatible with the DISPLAY
A function selected in step 4}.

Select the desired measurement. frequency with FREQUENCY STEP DOUN
and UP buttons.

OO 8. Set test signal MULTIPLIER to X1 and OSC LEVEL control to its
fully cw position.
Note
s Wnen the 160478 Test Fixture is being
“é(::>*’ used, close protective cover to enable
ar Nt measurement. Closing cover electrically
o connects UNKNOWN terminals to fixture.
oot e X Opening cover disconnects fixture from
1] terminals.
9. Connect nothing to Test Fixture as a DUT. Push ZERO OPEN button.
Capacitance and conductance offset adjustments are automatically
performed. DISPLAY A shows the Tetters "CAL" and it will change
zemo to a small value {nearly zerc) approximately five seconds after
‘o the button is pushed.
SHORT
© 10. Connect a shorting strap to Test Fixture to short-circuit the
UNKNOWN terminals to zero ohms {zero microhenries).

11. Push ZERO SHORT button., Inductance and resistance offset ad-
justments are automatically performed. DISPLAY A shows the
letters "CAL® and it will change to a small value (nearly zero)
approximately five seconds after the button is pushed.

12. Remove shorting strap from Test Fixture.

13. Set test signal to the desired amplitude with MULTIPLIER buttons
and 0SC LEVEL control.

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

Note
Tesy 85 teve 1f needed to accurately set the test
Y e signal level, continue pressing TEST SIG

03 LEVEL CHECK V or mA button to monitor the
actual test signal level applied to the
sample and adjust 0SC LEVEL control for
the appropriate test voltage or current
value on the FREQUENCY/TEST SIG LEVEL
dispiay.

Figure 3-16. General Component Measurements {sheet 2 of 3).
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15. The 4275& will automatically display measured values of unknown.

Note

If OF, UF, minus {-) or blank display
occurs, see Table 3-9 for annunciation
meanings. For semiconductor measurements,
the special care needed for making reli-
able measurement is described in Figure
3-18.

When dissipation factor of a very low Toss
sample is measured, a negative value {within
allowable measurement error 1imits) such as,
for example, -0.00011 may occasionally be
displayed. Such low dissipation factors can
be measured with higher accuracy by using a
low Toss sample whose dissipation is known
or which has an extremely (a negligible) low
dissipation as a reference. The correct dis-
sipation factor is caiculated by the follow-
ing equation:

B =Dz - (D1 - Ds)

Where, D 1is correct D value of sample tested.
Dz is measured D value of sample tested.
D1 is measured D value of reference sampie.
Ds is D value of known reference sample
(for extremely low loss references,
bs is zero).

Figure 3-16. General Component measurements {sheet 3 of 3).

APPLICATION

VARIABLE TEST PARAMETER
MEASUREMENT

when a measurement is taken of a test sample using various test levels and vari-
ous test signal freguencies, the measurement readouts may occasionally exhibit
singular variations in sample values. Such peculiar variations in measured
value are frequently observed during the measurement of inductive components
which have ferromagnetic cores. What are the major reasons for these changes in
sample values? Let's discuss it by taking an inducter as an example and ook
into the significance of taking a measurement of the component under its normal
operating conditions.

The inherent values of an inductor which has a ferromagnetic inductive core are
influenced by the permeability ¢f its core material. Intensity of magnetization
(magnetic flux density) of a ferromagnetic core varies along and with its mag-~
netization characteristic curve [B-H curve) in response to the cyclic current
flowing through the inductor coil. A typical magnetization curve for an induc-
tive core is shown in Figure A.

The dotted curve in the figure is a graph for a magnetic material which has a
high nysteresis coefficient such as that of a ferrite core. When a static mag-
netic field is applied to magnetic core material, the increase in magnetizaticn
caused by the increase in the applied magnetic field {inductor ¢oil current)
follows the characteristic curve shown in Figure B.

3-40
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Figure 3-17

In the initial permeability regiom near the origin {of the coordinate axes), the
magnetization increases gently; thus an inductor operating in this region has

a Tow inductance value. The inductance value increases with an increase in
inductor coil current and decreases when magnetization of the inductor core ex-
ceeds its saturation point.

* permeability {u} is the ratio of magnetic flux density {B) to the
magretic field (H).

By
S |
I
'
|
y |
{
L ! ; H
L max '————'i"/—'i\

Figure A. Figure B. Relaticonship of Magnetization

and Inherent Inductance.

B-H Curve for Cyclic
Magnetization.

On the other hand, the core loss {consisting of hysteresis and eddy current
losses) increases in the high frecuency region above a specific frequency and is
determined by the material and structure of the inductor core. Measurement
readings of an inductor may thus differ widely depending on the test Tevel and
test fregquency.

The above discussion is meaningful for gereral component measurements. Figure C
shows typical characteristics of LCR components. As may be seen in the figure,
a component may have different effective parameter values dependent upon its
operating conditions. The overall characteristics of sample can be clarified
from these kinds of measurements. The measured values most useful to actusl
applications can be gained by such measurements taken under normal operating
conditions of the sample.

DUt Equivalent Circuit Mezsurement Characteristic Example
Paramater
1z
- C-D
C t | C-ESR
..‘......*.‘.J._._v,,__,vvv\.. C-4a
[ZE-G freq
e o e £-Q L
L Fom e L-ESR /\
dmrrre, Y 1 ;Z:‘e
Ieoir
R e — R-X izt
R R-C
_L__“_A_‘W"f\__ R‘L
)
|Zi-¢ freq
Circuit 7]-8 ix
O— — !R_)[( 'y
Zi Zo Rl t3 B
O by R-L fn
~-jx )
Figure C. Typical Component Measurements.

Figure 3-17. Variable Test Parameter Measurement {sheet 2 of Z2).
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MEASUREMENT PROCEDURE FOR SEMICONDUCTOR DEVICES
Parameter values of semiconductor devices intrinsically have a sirong dependency

on the applied veltage and device temperature.

impedance characteristics of semiconductor devices, a semiconductor measurement
is subject to exact establishment of the test conditions to make measured values
For a detailed analysis of the device under its operating test
conditions, & Tow Tevel test signal is employed in order to obeain measured
values with respect to a local region around the operating test point selected
for plotting characteristic parameter curves of the sample.
for measuring semiconductor junction capacitance in P-N and MOS junction devices

meaningfuyl.

is outlined in the paragraphs which follow.

Because of the non~linear

A typical procedure

Setup -

T Dk w1 1T

[ i

é

:5@
o)
o i
s
af o1}

160238
Bius Controtier

tl_...
[ Sy g

EY-Y
It
i

|
1
Hi

i
I
!
|
i
L)

=

The figure above is a typical test setup used for measuring the base-

collector junction capacitance {Cob) of an NPN transistor. For
gyrement, the appropriate test fixture may be user designed.

this meas-
A 4775A unit

equipped with option 001 {or option 002) is suitabie for controlling the

accurate dc bias reguired for fhe measurement.

If dc bias is not neces-

sary, setup arrangement and procedures associated with this measurement may

be deleted.

Procedure-

1. Set DC BIAS switch to =235V MAX
position and CABLE LENGTH switch as
appropriate to test fixture used.

Note

4. Perform ZERDO offset adjustment
procedure {(as outlined 1in Figure
3-16 General Component Measurements
steps 7 through 12).

3-42

If Option 002 dc bias (up to #89.9V} 5. Set test signal level for an
or an external dc bias supply is used appropriate amplitude with OSC
to apply bias voltages more than 235 LEVEL  control  and  MULTIPLIER
volts, set DC BIAS switch to 200V MAX buttaon. If desired, test freguency
position. may be set to a higher or lower
. frequency.
Z. Connect test fixture or test leads
to the UNKNOWN terminals. Note
3. Press LINE button to turn Use Towest possible fest signal level
instrument on. After the initial which meets measurement  accuracy
function test s performed, the requirement. Usually, MULTIPLIER is
42754 functions are set to X 0.1 {or X C.01, as
automatically set for a C-D necessary). Pressing TEST SIG LEVEL V
measurement and 1MHz test button allows monitoring of the test
frequency {automatic inttial signal voltage or FREQUENCY/TEST SIG
settings). Trigger lamp will begin LEVEL display.
to flash.
Figure 3-18. Semiconductor Device Measurement (sheet 1 of 3).
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Note
If necessary, apply DC bias voltage
internally or externally at rear
panel EXT =35V MAX biazs connector
{or to EXT z200V MAX connector if
higher dc bias voltages are used).
External dc bias source should be
stable with low noise. Set rear
panel BC BIAS switch properly so as
to enable dc bias operation and

6. Cfonnect semiconductor device to
test fixture. To obtain reliable
measurement resulis, observe the
following:

a. If a forward current flows
through P-N Jjunction when test
signal is at its peak voltage, a
correct measurement result will
not be obtained.

ensure operaEﬁﬂﬂ%%;Fty. b. If an accurate test signal level

‘ ired, d TEST
BEFORE OPERATING DC BIAS SWITCH, o leniredy %thst%nanandhcgedadggit
VERIFY THAT NO SAMPLE HAS BEEN 0SC LEVEL control for the desired

CONNECTED TO TEST FIXTURE OR THAT
DC BIAS VOLTAGE HAS BEEN SET TO
ZERG VOLTS. BE SURE TO SET THE DC
BIAS SWITCH TC  APPROPRIATE
POSITION.

voltage.

7. Read displaved capacitance vaiue.
Loss factor of the sample will be
A CAUTION simultaneously dispiayed on DISPLAY

THE CENTER OF BNC CONNECTOR MAY BE >
LIVE UNLESS DUT IS REMOVED.

Typical measurement app]zcat}ons for semiconductor P-N and MOS junctien
capacitances are summarized in the tabulation below. For these measurement
applications, the use of dc bias expands the variety of test parameter
settings and affords a wider scope of measurement data. Polarities of the dc
biases normaily appéwed to the sample as well as connections of the measuring
circuit are shown in the fable.

The measurement setups - for measuring micro-circuit components (such as an
integrated circuit device) are illustrated below. Residual parameters which
contribute measurement errors are also denoted in the figure. Use connection
configuration appropriate for the sample.

Parameter Measured Connections to 42734

High Lo
. - s {+ Bias)
Base~collector junction
capacitance (Cob)- W
Emitter current = 0 {+8ias?

Open

Base- ¢oilector junction .--? ?f; os? o
capacitance (Cre)- [an'ams
Common emitter ’_‘_@
IOOK
Qiw

HGUARD

GUARD

FET gate capacitance X % FE s %H s i
Hn n

Oper " Bucs
wlw

High righ High

(?Bvas} {+Bigs} +Hics}
Slopen
Diode junction capacitance ke
High / \.‘ Low Low High
e St % Gig }

Note! No bios should
be applied.

Figure 3-18. Semiconductor Device Measurement (sheet 2 of 3) 343
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Figure 3-18

N
Vi)
i co
\\\ -—frobe . Probe
- £ < 0¢cm at 1MHz ‘
1

{ \\\\\ Sample
Sampie

High impedance Low impedance Measurement of
measurements measurements chip elements
Note

When measuring certain types of semiconductor devices--e.g., MOS structures
--under dc-biased conditions, keep in mind that, depending on the amount of dc
leakage current through the device under test, the voltage across the device
may be slightly lower than the specified bias voltage. This occurs because
the Lok terminal is tied to circuit common through the range resistors. The
resulting dc equivalent circuit is a voltage divider consisting of the device
under test and the range resistor. Thus, if a range change occurs during
measurement, the dc bias across the device under test will change. There are
two ways to ensure that the dc bias voltage across the device under test
remains constant at the specified value. The first way is to sef the
instrument to MANUAL range before the measurement. The second method is 1o
cornect a capacitor and inductor to the device under test, as shown below.

Leour Lreor Hror Heur

1 ~
bt 1]

DUT

O ]

C: Test Signal Coupling Capacitor
L: DC Bias Bypass Inductor

Figure 3-18. Semiconductor Device Measurement (sheet 3 of 3).
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EXTERNAL DC BIAS OPERATION (<200V)

OC POWER SUPPLY

EEEEEEN

NN

b @ ot | s55eTs

-O AC bypass

P

Capacitor

O
O

To make capacitance measurements using external dc bias voltages up to 200V,
connect dc bias source and test fixture as shown in diagram. If maximum applied
dec bias voltage exceeds =35V, use operating PROCEDURE A, If not, use PROCEDURE

B.to obtain a shorter bias voltage settling time,

Note

DC bias voltages higher than 35V (up to
3200Y) may be used for measuring & Tow
capacitance sample {below 0.1uF).

PREPARATION

1. Set front panel DC BIAS switch and CABLE LENGTH switch to the position
appropriate to the test fixture used. When a test fixture useable at

dc biases up to *35V is used, set the DC BIAS switch to =35V MAX

position., For a test fixture useazhle at dc biases up teo 200V, set the

switch to £200Y MAX position.

Note

Any HP Test Fixtures or Leads may be used
for dc bias applications below z35VY. The
following HP fixtures can be used for dc
bias applications up to =200V: 160478,
16CG48A, and 16048B.

2. Connect desired test fixture to UNKNOWN terminals.

3. Depress LINE button to turn instrument on,

4, Set 4275A controls according to General Component Measuremeni procedure

(Figure 3-16) steps 7 through 12.

CAUTION

BEFORE OPERATING DC BIAS SWITCH, VERIFY
THAT NO SAMPLE IS CONNECTED TC TEST FIX-
TURE OR THAT DC BIAS VOLTAGE HAS BEEN
SET TO ZERC VOLTS.

Figure 3-19. External DC Bias Circuits (sheet 1 of 4).
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PROCEDURE A (< 200V)

1. Connect external dc bias source to 42754 rear panel EXT 200V MAX
connector.

2. Set rear panel BC BIAS switch to EXT 2200V MAX position. rfront
nane] BIAS indicator lamp will illuminate.

CAUTION

NEVER APPLY AN EXTERNAL DC BIAS OVER
+200V.

Proceed to step 3 described below PROCEDURE B.
PROCEDURE B (=35V).

1. Connect external dc bias source to 42758 rear panel EXT +35V MAX
connectior.

2. Set rear panel [C BIAS switch to EXT £35Y MAX position. Front
panel BIAS indicator lamp will i1Tuminate.

CAUTICON

NEVER APPLY AN EXTERNAL DC BIAS OVER =35V.
LIMIT MAXIMUM (SURGE) BIAS CURRENT FLOW
INTO INSTRUMENT AT 100mA (OR INTERNAL
PROTECTIVE FUSE BLOWS).

Proceed to step 3 described below.

e o e — W wame el s e e e e s e o e cem o e

3. Lonnect sample to test fixture.
CAUTION
NEVER SHORT BETWEEN HIGH AND LOW TERMINALS.
CAUTION
WHEN A POSITIVE BIAS VOLTAGE IS USED, POSI-
TIVE POLE OF ELECTROLYTIC CAPACITOR MUST BE
CONNECTED TO HIGH TERMINALS. WHEN USING
A NEGATIVE BIAS VOLTAGE, CONNECT POSITIVE
POLE TO LOW TERMINALS.

4. Read 4275A capacitance display after allowing time for bias volt-
age to settle.

£\ WARNING

THE CENTER COF BNC CONNECTGR MAY BE LIVE UNLESS
DUT IS REMOVED.
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Note

When sample value is greater than 0.7uF,

a dc bias applied at EXT 2200V MAX termi-
ral may cause readout to fluctuate and

sometimes an "Err 4" annunciation to
peeur.
Note

If the 160478 Test Fixture is being used,

capacitor is discharged through a 102
resistor when protective cover is cpened.

BIAS VOLTAGE SETTLING TIME

The following time should be aliowed for
dc voltage across capacitor sample to
reach more than 90% of the applied bias

voltage:
Rias voltage range Settling time
=35V MAX tess than 50ms {(=200uF)
=200V MAX Tess than 40ms (S0.1uF)

Note: EXT £35V MAX and EXT 2200V MAX inputs feed external
de bias to sample through resistors of approximately
1000 and 150k, respectively.

CAUTION

NEVER APPLY A DC VOLTAGE MORE THAN 35V
DIRECT BETWEEN ANY CF THE UNKNOWN TERMINAL
CENTER CONDUCTORS OR BETWEEN ANY UNKNOWN
CENTER CONDUCTOR AND GRCUND.

Figure 3-19. External DC Bias Circuits (sheet 3 of iy,
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External DC Current Bias

General, A dc bias current can be caused to flow directly through an inductive
or z resistive sample connected to the UNKNOWN terminals. This paragraph
outiines the proper method and procedures for establishing such bias current
through an inductive (resistive} sample from an external dc bias supply. The
basic current bias method can be used to feed a bias current up to 100sA through
the rear panel EXT 235V MAX connector {otherwise, a Tow bias current up to 1.3mA
can be used at the EXT 1200V MAX connector).

Current bias method:

1. Set front panel DC BIAS switch 7. Increase dc bias supply output
and CABLE LENGTH switch to the voltage while monitoring
position appropriate to the readout on output current me-
test fixture used. Connect de- ter unti] desired bias current
sirved test fixture to UNKNOWN is obtained.
terminals. CAUTION

2. Depress LINE button to furn DO NOT ALLOW A BIAS CURRENT
instrument on, MORE THAN 100mA  (60mA AT

T10kHz TEST FREQUENCY) TO FLOW,

3. Set 4275A controls according BIAS SUPPLY OQUTPUT VOLTAGE

tc General Comporent Measura- SHOULD NOT EXCEED =35V.

ment Procedure (Figure 3-16)
steps 7 through 12 (Push DIS-
PLAY A function "L" button).

4, Connect an external dc bias
supply to rear panel EXT 235V
MAX connector.

CAUTICN

BEFORE  OPERATING DC BIAS
SWITCH, VERIFY THAT NO SAMPLE
IS CONMECTED TO TEST FIXTURE
OR  THAT DC BIAS VOLTAGE HAS

DC AMMETER
BEEN SET TO ZERO VOLTS.
5. Set rear panel DC QIAS switch v,ihw
to EXT 35V MAX position. AC bypass
Capacitor
6. Connect sample to test fixture. - O~ Ei>
T O+
i 3 {uF

m---—_l:lh‘-m_ll ¥ Fabu s o A e

DC POWER SUPPLY

A
O~
°- DD

|
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Figure 3-19. External DC Bias Circuits (sheet 4 of 4).
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HELPFUL INSTRUCTIONS
FOR CERTAIN MEASUREMENTS

INDUCTANCE MEASUREMENT

When an inductive sample with a ferromagnetic core is measured in AUTC range
mode, the instrument repeats range selection and may not complete the meas-
urement depending upon test signal level or test freguency.

This symptom occurs when inductance of an inductor with
a core changes value because of the current flowing
through the coil.,  Permeability of inductor cores vary
with measurement signal level (current} which differs
with range and freguency.

To measure such samples, set LCR RANGE to MANUAL. Manually settle the in-
strument on an appropriate range. It is suggested that test signal current
be monitored by pressing TEST SIG LEVEL CHECK mA button.

LOW CAPACITANCE MEASUREMENT

Stray capacitances present around component leads and test fixture contact
electrodes contribute to additional measurement errors with more significance
in low capacitance measurements,

To reduce such stray capacitances, insert the component
Teads deeply into the test fixture. Measurement accu-
racy for low capacitance sample can be improved by using
a guard to eliminate the stray capacitances. Place
guard plate between component leads of the sample and
connect it to outer conductor of 4-terminal pair as

) [ illustrated at left:

Co%0pF |/ ¢ )
- —- to outer conductor of (:)
4-terminal pair
Contact Contact
Etectrode Eiectrode Guard pigtes

Perform ZERD offset adjustment in high resclution mode
{guard plate should be in place).

HIGH FREQUENCY MEASUREMENT

Mezsurements at frequencies higher than TMHz should consider connection

methods which can minimize the residual impedances present in the measuring
circuit,

To reduce component lead impedance, make the lead length
short by inserting Teads deeply into test fixture. Use
contact module for short lead components or the 16047C
Test Fixture (designed especially for high frequency
measurements).

Figure 3-20. Helpful Instructions {(sheet 1 of 2). .
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LOW IMPEDANCE MEASUREMENT

Because of their lead impedances, when low impedance samples such as high
value capacitors, low value inductors or low value resistors (below 1002 in
impedance) are measured, display outputs with respect to the same sampie may
differ each time the measurement is attempted.

To obtain reliable measurement results, reduce the ef-
fects of component lead impedance by the same methods
outlined in the paragraph far_High Frequency Measurement.

BATTERY RESISTANCE MEASUREMENT

Internal resistance of batteries up to =35V can be measured by using measure-
ment setup illustrated below:

Set 4275A controls as follows:

DISPLAY A function ..oevevennenan. R

To EXT 35V DISPLAY B function .......... Lor¢C
MAX connector To center | Rear panel DC BIAS switch

Tl . EXT =35V MAX

1pF Connect positive pole of TuF capaci-

Agzﬂﬁii tor to center conductor of rear panel
| EXT 235V MAX connector and negative
pole to outer conductor.

CAUTICN

0O KOT APPLY A DC VOLTAGE OF MORE
THAN 35YV.

CAUTION

If it is desired to load battery
DO NOT ALLOW A BATTERY CURRENT OF during test, connect appropriate
OVER 100mA TC FLOW. value resistor 1n parallel with the
capacitor,

DC BIAS APPLICATION (400Vz, >200V)

A circuit for dc bias applications up to 400V is illustrated below:

Capacitance value of the d¢ blocking
capacitor C should satisfy the folloc
li'w? Lm: :WIT "{'w{" ing condition: :

1
C2 g
Where, f is test frequency. If 10kHz
test frequency 1is used, C value
should be greater than 4duf.
I * Evios < 400V . CAUTION

MAXIMUM DC WITHSTAND VOLTAGE OF
CAPACITOR MUST BE OVER 400V.
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3-52. OPTIONS.

3-53. Qptions are standard modificatiens to
the instrument that implement wuser's special
reguirements for minor functional changes.
Operating dinstructions for the 4275A options
(except rack mount and handle instaliation
kit options) and associated informaticn are
described in the following paragraphs.

3.54. OPTION ANNUNCIATION

3-55. Installed option content is momentari-
1y displayed in the front panel display just
after the initial function test is performed
+o let users know what options are available
in the instrument. Option annunciation i3
given in an abbreviation code representing
each option. The display format and annunci-
ation meanings are illustrated in Figure
3-21.

Note

Opticns other than those illustrated
are not displiayed.

——— 2§ ————— ————— . —_——
==
ki

L T . : }
(DHP-1B option. (DC Bias option.
Opt 101. Opt 007 or 002.

(DHP-1B address
code 17.

(DMemory Back-up
option. Opt CO3.

1. This figure appears when HP-IB Option
101 is instalied.

2. HP-IB address number set intc the in-
strument is displayed as a decimal
number. The displayed address must
be used in HP-IB control programs for
interfacing with other HP-IB equip-~
ments.

3. This figure appears when DC Bias
Option 001 or 00Z is installed.

4. This figure appears when Memory Back-
up Option 003 is installed.

Figure 3-21. Option Annunciation Meanings.

Section III
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3.56. OPTION 001 : DC BIAS (O~ =35V).

3-57. The 4275A Option 001 adds an internal
remotely controllable dc bias supply variable
from .000 to  *35.0 volts. The TmV step
minimum voltage control as well as the accu-
rate voltage setting capability of 0.5% {2%
for high capacitance measurements) is useful
for de bias applications in semiconductor
measuraments. Bias voltage contrgl is facil-
itated by using the Model 160238 Bias Con-
troller or an HP-IB control sigral through
the rear panel connector. This paragraph
describes operating procedures for Option 001
when using the 160238 controliler, For dc
bias applications using HP-IB control, refer
to paragraph 3-64 Cption 101 HP-IB Compati-
bility.

Note
instructions for dc current bias
applications are provided below

dc {voltage) bias operating pro-
cedure,

PROCEDURE

1. Set front panel DC BIAS switch to =35V
MAX and CABLE LENGTH switch to the po-
sition appropriate to the test fixture
used.

Note

DC BIAS switch may be set to
£200V MAX position when using
a test fixture useable at dc
biases up to 200 volts,

2. Connect desired test fixture to UN-
KNOWN terminals.

Note
Any HP Test Fixtures or Leads
may be used 1in this dc bias
application.

3. Depress LINE button to turn instrument
on.

4., Set 4275A controls according to Gen-
eral Component Measurement procedure .
(Figure 3-16) steps 7 through 12.

5. Connect 160238 Bias Controller to rear
panel INT DC BIAS CONTROL connector.
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CAUTION 3) To moniter dc bias volitage,
connect a DVM o rear panel
BEFORE OPERATING DC BIAS INT DC BIAS MONITOR connec-
SWITCH, VERIFY THAT NO SAMPLE tor.
HAS BEEN CONMECTED TO TEST
FIXTURE QR THAT DC BIAS VOLT- DC BIAS SETTLING TIME.
AGE HAS BEEN SET T0 O VOLTS,
6. When a low capacitance {below G.1uF) DC BIAS Setting Settling Time
is to be measured using a dc bias, set
rear panel DC BIAS switch to INT 35V/ INT 35V/100V (<.1uF) | Less than 20ms
100V (£ .TuF) position (to obtain
shorter bias voltage settling time). INT 35V/100V (< 200uF){ 600 + 6 - *Cx ms
To apply an internal dc bias to a high
capacitance sample (0.1uF to 200uF), *Note: Cx = Capacitance reading in uF.
set the switch to INT  35V/100V
(< 200uF) position. Note
7. Set 160238 MULTIPLIER switch to select DC bias is applied to sample
appropriate bias voltage control range through an internal 2200 (<.TuF)
(X 0.1, X1 or X 10). Set the desired or 1.05k} (£ 200uF) resistor.

voltage ({positive or negative) into
the three digit thumbwheal switch.

&. Connect sample to test fixture.
CAUT ION

WHEN A POSITIVE BIAS VOLTAGE IS
USED, POSITIVE POLE OF ELECTRO-
LYTIC CAPACITCR MUST BE CON-
NECTED TC HIGH TERMINALS. WHEN
USING A NEGATIVE BIAS VOLTAGE,
CONNECT POSITIVE POLE TO LOW
TERMINALS.

4. Press 160238 ENTER button to apply dc
bias voltage to the sample.

10. Read 4275A capacitance display after
allowing time for bias voltage t¢
settle.

Note

1) Wher rear panel DU BIAS
switch is set to INT 35V/
100V (< .1uF) position, the
measurement of capacitance
greater  than  C.1uF may
cause readouts to fluctuate
and "Err 4" annunciation is
sometimes displayed.

2} When 160238 controls are
set for a dc voltage great-
er than #35.0 volts, "Err/"
annunciation is displayed
and the dc bias 1s not ap-
nlied to sample.
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3.58. OPTION 002: DC BIAS (O- +99.9V),

3-5%. The 42758 Option 002 adds a remotely
controllable internal dc bias supply variable
froem 00.0 to £99.9 volts at a basic voltage
accuracy of 2%. 7This wide range voltage con-
troel capability 4s suitabie for dec  bias
applications in general capacitance measure-
ments.  Bias voltage contrcl is facilitated
etther by the Model 160238 Bias Controller or
via an HP-IB control signal through the rear
connector.  This paragraph describes the op-
erating procedures for Option 002 when using
the 160238 controller. For dc bias appli-
cations with HP-IE control, refer to para-
graph 3-64 Option 101 HP-IB Compatibility.

Note

Uption 002 internal dc bias should
be used for capacitance measure-
ments below 0, 1uF,

PROCEDURE

1. Set front panel DC BIAS switch to
2200V MAX and CABLE LENGTH switch to
the position appropriate to the test
fixture used.

CAUTION

WHEN A TEST FIXTURE USEABLE AT
DC BIASES UP TO =35 VOLTS IS
USED, SET DC BIAS SWITCH TO
*35V MAX POSITION, THIS ACTION
AUTOMATICALLY LIMITS DC BIAS TO
+35 VOLTS AND ™Err 7" WILL BE
OISPLAYED IF DC BIAS IS SET FOR
OVER =35 VOLTS,

2. Connect desired test fixture to the
UNKNOWN terminals.

3. Depress LINE butten to turn instrument
on.

4. Set 4275A controls according to Gen-
eral Component Measurement procedure
(Figure 3-16) steps 7 through 12.

5. Connect 16023B Bias Controller to rear
panet INT DC BIAS CONTROL comnector.

CAUTION

BEFORE OPERATING DC BIAS SWITCH,
VERIFY THAT NO SAMPLE HAS BEEN
CONNECTED TO TEST FIXTURE OR
THAT DC BIAS VOLTAGE HAS BEEN
SET TO ZERC VOLTS.

Section III
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£. Set 4275A rear panel DC BIAS switch to
gither INT 35V/100V (Z.I1uF) or INT
35V/100V (£ 200uF) position.

7. Set 16023B MULTIPLIER switch to X310
cosition. Set the desired voltage
(positive or negative) into the three
digit thumbwheel switch.

8. Connect sample to test fixture.

9. Press 16023B ENTER button to apply dc
bias voltage to the sample.

10. Read 4275A capacitance display after
allowing time for bias voltage to
settle,

Note

1) When a capacitance greater
than G.1uF is measured, the
capacitance reading may
fluctuate and “Err 4" an-
nunciation may sometimes be
displayed.

2) To monitor dc¢ bias voltage,
connect a DVM to rear panel
INT DC BIAS MONITOR con-
nector,

3) If the 160478 Test Fixture
is being used, capaciter is
discharged through a 100
resistor when  protective
cover is opened.

DC BIAS SETTLING TIME

Bias settling time s less than 300ms.

Note

DC  bias is applied to sampie
through an internal 50k resis-
tor,

FHLEIPLITR 150

POLARYYY

k]
B
e
@

SHLEIPLTTR X358

Figure 3-22. DC Bias Connector.
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3.60. OPTION 003:
BATTERY MEMORY BACKUP,

3-671. The 4275A Option 003 provides contin-
ous memory capability for retaining the
memory of desired dinstrument control set-
tings. Front panel control settings which
are specially used for a particular applica-
tion or are freguently used can be memorized
by the instrument for repeated use of the
same settings. The stored memory of the con-
trot  settings s continucusly held in event
the instrument loses its operating power, and
avtomatically so sets the instrument when
normal operating power is restored. In other
cases, the memorized panel control settings
can, at anytime, be again set into the in-
strument as its actual control settings by
merely pushing two buttons (LOCAL and RECALL),
For storing the desired contrcl settings in
the memory, proceed as follows:
1) Set front panel controls as appropri-

ate for making the desired measure-

ment.

2} Press and hold LOCAL button at least 1
second. Figures (memory back-up
operation} will begin to flash 3n
DISPLAY A.

3) Press REF VALUE STORE button before
the display ceases flashing. If the
STORE button is not pressed, the
memory mode operation is automatically
deactivated after an elapse of Tive
seconds [(display continues flashing)
and the instrument resumes normal
measurements. To reactivate the
memory mode operation, again press
LOCAL button.

4) The instrument has now memorized the
front panel control settings. This
setting status will again be enabled
(instead of standard initial control
settings) when the instrument 1is
turred on. To restore the memorized
control settings in place of tempora-
ry setting, press LOCAL button for one
second and then REF VALUE RECALL but-
ton.

Note
0ffset control values for &
particular test fixture and the
reference value in deviation
measurements are aiso stored in
the continucus memory.

Note
SELF TEST setting 1s not memo-
rized.
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TYPICAL LIFE OF STANDBY BATTERY IS
40,000 HOURS (CUMULATIVE BATTERY OP-
ERATING TIME DURING MEMORY PROTECTICON
OPERATION).  FOR BATTERY REPLACEMENT,
REFER TO INSTRUCTIONS IN SERVICE MANUAL.

Note

The functions and capabilities of Option £03,
Battery Memory Backup, are installed in all
4275A instruments  with serial number
2045301243 above.

3-62. OPTION 004:
1-3.5 STEP TEST FREGUENCY.

3-63. The 4275A Option 004 provides the fol-
Towing test frequencies instead of 10 step
standard test fregquencies (unit: hertz):

10k 100k Hy TOM
30k 300k -3M *
50k 500k 5M *

The above test frequencies are Tabeled on the
FREQUENCY/TEST SIG LEVEL display window { *
mark indicates that one or two special tast
frequencies can be optionally added)}. The
desired test frequency is selected from among
these 10 spot optional freguencies by pushing
FREQUENCY STEP DOWN or UP button 1in the same
manner as that in selection of test freguency
for the standard 4275A. Other functions and
performance 1is the same as those of the
standard instrument (for accuracies at the
optional frequencies, refer to specifications
in Section I).

3-64. Special Test Frequency Optior.

3-65. The 4&275A Special Test Frequency Op-
tion adds one or two test freguencies desired
in the frequency range of 10kHz to 10.7MHz.
The special test freguencies are selected by
pushing FREQUENCY STEP DOWN or UP button in
the same manner as that in selection of
standard test frequencies. The optional fre-
guencies appear, Iirrespective of their indi-
vidual values, after 10MHz test frequency
when higher test frequencies are, in turn,
selected by pushing UP button. This corre-
sponds to the * mark position in the test
freguency tabulation shown in the FREQUENCY/
TEST SIG LEVEL display. The test freguency
setting is alsc displayed in the FREQUENCY/
TEST SIG LEVEL display when the special fre-
quency is selected.
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3-66. OPTION 101 : HP-IB COMPATIBILITY.

3-87. The Model 4275A 0pt.101 can be
remotety controlled by means of the HP-IB
which is a carefully defined instrumentation
interfacing method that simplifies the
integration of instruments and & calculator
or computer into a system. HP-IB 13
Hewlett-Packard’s impiementation of IEEE Std.
488-1975 Standard Digital Interface for
Programmabie Instrumentation.

Note
The functions and capabilities of Option 101,
HF-1B Compatibility, are installed in all
42758 dinstruments with serial number
2045301243 and abave. '
3-68. Connection to HP-IB.

3-69. The 4275A Opt. 101 may be connected
into an HP-IB bus configuration with or with-
out & controclier {e.g. with or without a HP
calculator). In an HP-IB system without a
controller, the 42754 0pt.101 can function as
a talk only device (refer to paragraph 3-74).

3-79. HP-IB Status Indicators.

3-71. The HP-IB Status Indicators are four
LED Jamps on the front panel. These lamps
show the status of the 4275A in an HP-IB
system as follows:
SRQ : SRQ signa? on HP-IB line from
4275R {refer to paragraph 3-92).
LISTEN : The 42758 is set to be lTistener.
TALK  : The 4275A is set toc be talker.
REMOTE : The 4275A is remotely controlled.

Note
The functions and capabilities of Option 003,
Battery Memory Backup, are finstalled in all
4275A instruments  with  serial number
2045J01243 above.

3-72. LOCAL Switch.

3-72. The LLCAL switch disables remote con-
trol from H8-IB control and enables setting
measurement conditions at front panel con-
trols (pushbutton switches). REMOTE HP-IB
Status Indicator lamp turns off when LOCAL
switch is depressed. This function can not
be used when the 42754 is set to local
lockout status by controlier.

3.74, HP-1B Control Switch.
3-75. The §% HP-IB Control Switch on AZ2Z
HP-18 board controls seven digits and three
capabilities as follows:
(1) Bit 1n5 : The HP-IB address is es~-
tab}1shed by these five d1g%ts of the
Control Switch.

Section III
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(2) Bit 6 (delimiter form bit} : This bit
determines delimiter form of output
data which are:

0: Comma (,}
1: Carriage return Line feed
(@O
Refer to paragraph 3-84.

{3} Bit 7 (talk only bit) : This bit de-
tarmines instrument capabilities
which are:

0: Addressable
1: Talk Only

Note

The 4275A Opt.10T s set at the
factory as given in Figure 3-23.

/ — &
i i

A5 -
Sh HHHEHHET el
jegi] Q
bit In&: 17
bit 6 : Comma{,)
bhit 7 : Addressable

Figure 3-23. HP-IB Control Switch.
WARNING

If an external DC bias source is to
be connected to EXT x200V MAX DC
BIAS connector on rear panel, use the
following procedures to change AZ2251
HP-IB CLontrol Switeh to aveid an
electric shock hazard:

1. Set external DC bias to OV.
2. Disconnect external IC bias from

4275A.
3. Remove 4275A power cable from
instrument.

4. Remove 4275A top cover.

5. Change  A22S51 HP-IB  Control
Switch to appropriate setting,

6. Replace top cover and reinstall
power cable.

7. Connect external DC bias source
to EXT =200V MAX DC BIAS con-
nector on rear panel.

&. Set bias source for desired DC
bias.

9. Instrument is now ready for use
at 200V DC biases.
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3-76. HP-IB Interface Capabitities of 4275A
Opt.1071.

3-77. The interface capability of a device
connected to the HP-IB 1is specified by the
interface functions built inte the device.
The 4275A Opt.101 has eight HP-IB interface
furctions as given in Table 3-10.

Table 3-10. HP-IB Interface Capabilities.

Code Interface Function*
{HP-IE Capabilities)

SH1** | Source Handshake.

AH] Acceptor Handshake.

15 Tatker (basic talker, serial poll,
talk only mode, unaddress to talk
if addressed to listen).

L4 Listener (basic listener, unad-
dress to listen if addressed to
talk).

SRY Service Requests.

RL1 Remote/Local (with Tocal lockout).
B0 Device Clear.
DT Device Trigger.

*Interface functions provide the means
for a device to receive, process and
transmit messages over the bus.

**The suffix number of the interface
code indicates the limitation of the
function capability as defined in

Appendix C of ITEEE Std. 488-1975.

3-78. Remote Program Code.

3-79. Remote program codes for the 4275A
0pt.101 are listed in Table 3-11.

3-80. DC-Bias Programming.

3-81. A 4275A 0pt.101 with options 001 or
(G2 can be set to a DC-Bias setting by remote
programming as follows:

BI =NNN E NN V

(13 (@)

(1) 3 digits for mantissa
{2) 2 digits for exponent

Note
If not set, polarity of mantissa (or

exponent) s automatically set to
pius{+).

Model 4275A

3-82. Data Cutput.

3-83. Data outputted by the model 42754
Opt.101 censists of:

(1) Display A and Display B
(2) Recall Reference
(3) Test Signal Level

(4) Key Status

(5) Service Request Status Byte
In the following several paragraphs,
data form is described.

output

3-84. Display A and Display B Data.

3-85. Two output formats are possible with
the 4275A 0pt.101:

a. Format A.

To output either display A data and display B
data in a continuous string, the delimiter
form bit (the HP-IB Control Switch Bit 6) on
the A2Z board 1is set to 0 ({see paragraph
3-74). In this mode, data is outputted in
the following format:

(M2AIHENE 6 (7u8%9 am amn

Note

The 42754 Opt.101T is set at the
- factory for ocutput Format A.

b. Format 8.

To break the data into two groups (limits
1ine length) for outputting to certain pe-
ripherals such as to an HP Model 575CA Ther-
mal Printer, the delimiter form bit on A22
board is set to 1 (see paragraph 3-74). All
data 1is then outputted 1in the following
format:

H2A3NEND) &) an
XX snownanngsny R 0D
(8XS (0} n

(1) Space.

(2) Circuit Mode.

(3) Measuring Frequency.
(4) Data Status of Display A.
(5) Function of Display A.
(6) Value of Display A.
(7} Comma.

(8) Data Status of Display B.
(8} Function of Display B.
(10} vaiue of Display B.

(11) Data Terminator.

Circuit Mode, Measuring Frequency, Data
Status and Function are expressed by a Jetter
¢f the aiphabet as given in Table 3-1Z.
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Section I1I

Table 3-11
Table 3-11. Remote Program Codes (sheet 1 of 2).
Control |Program Code Description
Display A Function L Al Combinaticns of A and B are listed
C I in the table below:
R A3 B
1 2 3
17 AL A
Display B Function D Bl 1{L-D| L-0 |L-ESR/G
Q BZ 21C-D | C=-q IC-ESR/E
ESR/G B3
3 |IR-X/BIR-L/CE R - X/B
X/B 81, B3
L/C B2 4zt -l 1Z] -8} 21 -8
8 81, B2, B3
{ircuit Mode AUTO ¢l
o[ }-4ro £e
S avva £3
Deviation OFF Do These program codes can not be used
Measurement A 0] if reference data is not stored.
A% D2
Freguency Step 10kHz F11 The frequency spots in parentheses
20{30)kHz F12 are used in Option 004,
40(50)kHz F13
100kHz F14
200{300 )} kHz F15
400(503)kHz F16
TMHz F17
2(3MHz Fi8
4(5)MHz F18
TOMHz F20
*] F21
*2 Fee
High Resclution OFF HO
ON H1
Data Ready OFF I6 If Data Ready is set to ON, SRG
o 1 signal is outputted when measure-

ment data is provided.
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Table 3-11
Table 3-11. Remote Program Codes {sheet 2 of 2).
Key State QOut ¥ This program code can be used to
recognize the state of key settings.
Level Monitor v Ly These program codes can be used to
A LA monitor the oscillator level at un-
known terminals.
Multiplier X0.01 M1
XG.1 M2
X1 M3
LCRZ Range AUTO R31 Depending on DISPLAY A, DISPLAY B
MANUAL R32 and Measuring Frequency settings:
16007/ 3 COnA R11 If vrange is set to a range which
£ /100008 00ne can not make the measurement, range
105 /300N C0me R1Z is automatically reset to  the
100pF/10uR/ 1080 RT3 nearest range capable of making the
1000pF /1 00uH/ 1608 R14 measurement .
19nF/1001H/ 10k R15
100nf/1mH/ 1008 R16
1000NE /10mH/10k8 R17
1 0uF /1 000mE/ 1000k R18
100uF /10H/15MR 19
100H R20
Recall Reference RE This program code can not be used if
Vaiue reference data is not stored.
Self Test OFF SG
- ON ST
Store Reference ST
Value
Trigger INT T when external trigger 1s used, set
EXT Tz the 4275A to jocal by pressing the
HOLD/ LOCAL key or via HP-IB programming
MANUAL 3 (HP-85: LOCAL 717).
ZERQ OPEN Z0
SHORT A
Execute E This program code is used to trigger
the instrument from HP-IB.
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Table 3-12.

Data Cutput Codes.

Setting

Jata Qutput
Code

Circuit Mode

oL

L e ]

P

Measuring Frequency

10kHz
20{30)kHz
40{50)kHz
100kHz
200(300)kHz
400(500)kHz
TMHz
2{3)MHz
4{5)MHz
10MHz
*]

%2

Data Status

Normal
Overflow
Underflow

Change
Function

G O =L X Lo O = B MR G e 0

<

Measuring Function

Self Test

Lo

ESR

o »S D

£13

SPACE

—

- W O A LD O e = < E "M@ oo N,

Section III
Paragraphs 3-86 to 3-97

3-86. Recall Reference Data.

3-87. This data is outputted from 4275A when
the program code "RE"™ ds used ({refer to
Figure 3-27}. The data is outputted 1in the
foilowing format:

_x=nnkNeznn CB @D

(2 (3 4)

1) Space.

2) Function of Display A.
3) Value of Reference Data.
43} Data Terminator.

3-83. Test Signal Level Monitor Data.

3-88. This data is outputted from 4275A when
Program Codes "LV" or "LA" are used {(refer to
Figure 3-27). The data is outputted 1in the
following format:

X XN, NNENN
M3y @ (53

(1) Space.

(2) Status of Level Measurement.

(3} Measuring Function.

{4) Value of Level Measurement Data.
(5} Data Terminator.

3-90. Key Status Data.

3-91. This data is outputted from 4275A when
the Program Code "K" is used (refer to Figure
3-26}. The data is outputted in the follow-
ing format:

__ ANBNCNDNFNNHNINMNRNNSN TN
(T2U3XANE) (BH7UBNONIONICTD A

{1) Space.

(2) AlnAL: Display A Function.

{3} B1B3: Display B Function.

{4} C1C3: Circuit Mode.

{5) DOWD2: Delta Measure.

{6) FI11nF23: Frequency Step.

(7)Y HO, Hi: High Resolution.

(8Y I0, I1: Data Ready.

(9) MInM4: Multipiier.
{10) R31, R32, RViI~R23: LCRZ Range,
(11) S0, S1: Self Test.
(12} TInT3: Trigger.
(13) Data Terminator.



Section III
Paragraphs 3-92 to 3-95

3-97. Service Request Status Byte.
3-93. The 42754 Opt.101 sends RQS (Reguest
Service) signal whenever it is set in one of

the four possible service request states.
Figure 3-24 shows the Status Byte make up of
the 42754,

Bit gl 748 4 132"

0/ 2 | C

L85}

Information | @ /1107316711071

Signal bit 7 (RQS signal) establishes
whether or not service request exists.
Signal bits 1 thru 4 identify the charac-
ter of the service request states.

Service request status of the 4275A:

(1) Bit 1 : If Data Ready is set to
ON, this state is set when measure-
ment data is provided.

8it 2 + When the 4275A receives an
erroneous Remote Program Code or an
erroneous Internal DC Bias setting,
this state is set.

(2)

(3) Bit 3 : When Offset Zero or Self
Test is completed, this state is
set.

(&) Bit 4 : ‘This state is set in one

of following states of the 4275A:

1T Error 1, 5, 6, 7, or 8.
2 Self Test is faulty.

Figure 3-24. Status Byte of the 4275A.
3-94. Programming Guide for 4275A.

3-85. Sample programs for the HP Series B0
or Series 200 Computers are provided 1in
Figures 3-25 thru 3-27. These programs are
1jsted in Tablie 3-13.
Note
Specific information for HP-IB pro-
gramming with the HP Series 80 or
Series 200 are provided in those
programming manuals.

Note
The equipment required
sample programs include:

42758 Opt.107

HP Series 80 Perscnal Computer

{with 0085-15003 I/0 ROM, 829374
HP-IB Interface) or HP Series 200
Desktop Computer (with 886014 or
52611A BASIC 2.0 Language System)
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Table 3-13. Sample Programs.
Sample . .
Program F1ggre Description
1 3-25 Basic remcte program
for 4275A,
2 3-26 How to use remote pro-
gram code "KM,
3 3-27 | How to use remote pro-
gram codes "RE", 'LV
and "LAY.
The 42754  may exhibit  the following
phenomena: :

Phenomenon -1.

(1) The first byte of measurement data
is lost when read after Serial
polling.

{2) The first several bytes of
measurement date are lost when read
after Serial Polling.

Phenomenon -2.
Out put measurement data from the 4275A
may include two or more spaceés in the
first part of each string, though each
datastring should have only one space.
Refer to paragraph 3-81 on page 3-56 for
data output format.

Phenomenon -3.
: After Serial Polling, the staius byte,
which should be cleared, is not cleared
from the register in the HP-IB Interface

Adapter (Micro Port), AZ2U3.

‘Described below are software sclutions for the

above phenomena.

For Phenomenon -1 - {1}:
There is no software sglution.

For Phenomenon -1 - (2):
"Serial Polliing (read status)}” and "read
one byte of measurement data" should not
be executed sequentially.

i

For Phenomenon -2:

1) Read measurement data with free format.

2) Measurement data is vread with the
procedure: hold trigger--execute
{trigger)--read data. However,

first measurement data of seguential’
measurement data is invaiid.

the .~
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Section III
Figures 3-25 and 3-26

Sample Program 1.

Description:

This program is a basic remote program for the 42754,
capabilities which are:

The program has three

{1} Control of the 4275A via HP-IB.
(2} Trigger of the 4275A via HP-IB.
(3) Data output from the 42754 via HP-IB.

Program:

{1} Select code of HP-IB Interface.
(2) Address code of 4275A.
(3) Program codes for 4275A (refer to Table 3-11).

10 REMDYTE 717
{1}(2

20 CLEAR 717
30 QUTPUT 717 "RZIZC

EH T b P . 3 g v
40 Qﬁﬁﬂb@%*l““i* (4) This line means the as same as following program:

4 ENTER 7i7 ; A.E TRIGGER 717

By using string variables, complete output information from the 4275A Opt.101
is stored by the foliowing program:

Program:

.0 DUTPUT 717 :“A213"

50 QUTPUT 717 ivE
&0 ENTER 717 | A3
73 DISP As

30 PRINT as

30 END

Figure 3-25. Sample Program 1

Sampie Program 2.

Descriptioﬁ:

The remote program code "K" can be used to recognize the status of key settings.
This program shows how to use "K".

Note

Key setting information for the LCRZ Range using "K" is "R31" when the
LCRZ Range s set to "R31 (AUTO)". Therefore, the LCRZ Range should be
set to "R32 (MANUAL)" for recognizing the true LCRZ measuring range.

Program:

16 DIM ASIS
20 REMOTE 7
30 QuITrRuUY 7

4]
17
] 17
40 ENTER 737

e
i AS
50 DISP AS
50 END
Note
Tines 30 and 40 should be

The statements on continuously programed.

Figure 3-26. Sample Program 2
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Figure 3-27
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Sampie Program 3.

Description:
This program shows how tc use program codes

"RE" : This program code can be used %o
“LV" : This program code can be used to
across unknown terminals.

“LAY : This program code can be used to

through unknown terminals.

Note

Program:

HREY can not be used if reference data was not stored.

“RE“, |ILVI1 s and !ILAH:

recall a display & reference value.
monitor the test signal voltage

monitor the test signal current

3 REMOTE 717
0 QUTPUT 737

ENTER 717

PRINT #
END

“RE™
(&)
A

Note

Note

appears.

The statements on lines 20 and 30 should be continucusly programed.

By using a string variable complete output information from the 4275A
0pt.107 is stored by the following program:

Program:
16 DIft AS(501.BS(60]
Jo RemolE 107 (1) Trigger Mode should be set to "T3" (HOLD/MANUAL)
40 QUTPUT 737 ;"nzg%y
5 QuTPUT 717 :UET
&4 ENTER 717 ; RS
70 DISP AS -
80 QUTPUT 717 :% (2) uREn or nLVf; or leAu
90 ENTER 717 : BS
1060 DISP BS
110 END

The statements on lines 50 and 60 are necessary before the statement on 1ine &0
If this is not done, wrong output data may be sent to the Bus.

Figure 3-27. Sample Program 3
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OPERATING GUIDE

BASIC OPERATING PROCEDURE

DOWN ue

Hjn

1. Set front panel DC BIAS switch and
CABLE LENGTH switch as appropriate for
using desired test fixture or test
leads.

Setting switches qualify useable
test fixture or test leads.

2. Connect desired test fixture or tfest
Teads to UNKNOWN terminals.

3. Press LINE button.

4. Automatic initial memory test is initi-

© ated. Five § figures appear in DISPLAY
A
- . i% |
-:IIIIIIIIIIIIIIII
5. Option content is, if any option is
installed, displayed as:
H
l LlInterna? DC 8ias Supply
HP-IB Compatible.
Address code 17.
[Bat‘cery Memory Back-up

6., Automatic 1initial control  settings.
Instrument controls are automatically
set as follows:

DISPLAY A function C
Deviation measurement function off
LCRZ RANGE AUTO
DISPLAY B function D
CIRCUIT MODE AUTO
HIGH RESOLUTION off
SELF TEST off
TRIGGER INT
Test frequency 1.00MHz
MULTIPLIER x1

7. Select desired measurement function,
and test frequency.

FREGUENCY STEP

Select desired test freguency
(10kHz to 10MHz, std 10 spots)

Available Measurement Functions

DISPLAY A DISPLAY B
ool ot me anly | offe only
s Q ESR/ I=]
I CO R S 1

allo] ol o] -

(o] []

7 2 | U

&

g

(]

o

[te]
.

Set MULTIPLIER to x]
fully CW position

and 05C LEVEL to

Perform zero offset adjustment.

IF BIAS INDICATOR LAMP LIGHTS,
PANEL DC BIAS SWITCH TG OFF.

SET REAR

1. Press ZERQ OPEN button with no sample
connected to test fixture,

2. "CAL" letters appear in DISPLAY A for
about 5 seconds.

3. With a shorting strap connected 1o
test fixture, press ZERD SHORY button.

4, "CAL" Tletters appear for about 5
seconds.

5

. Remove shorting strap.

10

. Set test signal for the desirved ampli-

tude.

©SC LEVEL (V) «te Set OSC LEVEL controd for

R desired test signal Tevel
0.2 -

h - amplitude.
534 -

o ~

MULTIPLER X1 0.1V - 1V rms
=501 ®.1 x7 XO..I O_O}V - 0"]\"[ ms

[ L) 2]

X0.01 ¢ G.001V - 0.01V rms

To monitor test signal level, vpress and
hold TEST SI6 LEVEL CHECK V or mA button.

1.
12.

Connect sample to test fixture.

Read display outputs. If QF, UF, CF or
Frr is displayed, refer to pages 3-36
and 3-37 Annunciation display meanings.
If negative D value §s displayed, refer
to Figure 3-16 step 15,




6. Successively,

SELF TEST

1. Set front panel

- %, Display Test is initiated,
plays ard indicator lamps, except BIAS indicator,
ilTuminate for 1 second.

ated. Notihing
fixture.
test.

e
o |3
| %

the Analog Circuit Test

IF BIAS INDICATOR LAMP LIGHTS, SET REAR PANEL DC BIAS
SWITCH TO OFF.

DC BIAS switch to X35V MAX and
CABLE LENGTH switch ¢ "0" pesition,

2. Connect 160474 Test Fixture to UNKNOWN terminals.

3. Set DISPLAY A function to C and (SC LEVEL control
to fully cw position,

4, Press SELF TEST button,

A1l front panel dis-

is initi-

should be comnected to test

-QPEN TEST-

The Tetters appear in DISPLAY A during open

10.

To stop cyclic self test operation,
SELF TEST button.

If an abnormality 1s detected, the respective
test step (from 1 o 20) is displayed.

[ B |

The seguantial diagnostic test is repsated after
the Display Test.

-SHORT TEST-
Set DISPLAY A fungtion to L or R.
Comnect a shorting strap to test fixture,

The Jetters appear in DISPLAY A during short
test,

If an abnormality is deteced, the respective test
step (from 21 to 27} 9s displayed.

ST 0117, & WS ———

The sequential diagnostic test
Test is continuously repeated.

ingluding Dispiay

again press

ANNUNCIATION DISPLAY MEANINGS (Brief summary)

DISBLAY A

DISPLAY B

Indicated Londition

DISPLAY A

DISPLAY B Indicated Condition

Inappropriate DISPLAY A function
setting.

Measured L, C, R or |Z! value
exceeds upper range Timit,

Error in deviation measurement
contrel operation,

STORE function actuated while an-
nunciation or A or A% valug was
being displayed.

LF

Measured L, C, R or [Z] wvaiue is

too low,

(Any reading)

Measured value in DISPLAY B func-
tion exceeds upper range limit.

grror in deviation
contrgl operation,

A or A% function actuated in mea-
surement of parameter vaiues not
comparable with reference value.

measurament

Improper selection of DISPLAY B
function {chocse another).

Error in ZERO offset adjustment.
Residual parameter value exceeds
offset control range Timit.

Error in DISPLAY 8 function set-
ting. The fung¢tion incompatible
with DISPLAY A setting.

Error in dc bias operation:

1. Internal dc bias aperation
without internal bias supply
instalied.

2. Bias voltage setting exceeds
maximym bias voitage limit.

Lrror in ranging operation.
Ranging operation has actuated
unuseable range.

Error in d¢ bias operation.
Inappropriate setting of front or
rear panel DC BIAS switch.

Error in measuring ¢ireuit
[figuration:

con-

1. Measuring ¢circuit is open or
short circuited.

2. 160478 prozective cover open.

3. Ranging operztion has actu-
ated unuseable range with dc
bias.

Error
tion:

in memory back-up opera-

Y. Memory data to be preserved
has been lost.

2. Stand-by battery
taining memory)
exhaustad.

{for re-
has become










