
COMPONENT TEST
General information

lmpedance/Z/e, C, R, L, D & e
HewletfPackard's family of impedance

measurement mstruments combine the
famil iar nul l  measurement lechniques wilh
digjtal logic and feedback circui l .  to achieve
simple and rapid operation without a sac-
r i l lce in preci i ion. The basic specif icat ions
for Hewlelt-Packard s impedance family is
summarized on the opposite page, Fre-
quency. Q. capacitance. ;nducrance, resis-
tance and basic âccuracy can be traded off
to select the most suitable instrument. For
some iDstruments, capacitance and induc-
tance are not the p ncipal parameters bùt
are secondary to the primary readout.
lmpedance considerations

There are two basic types of impedance
measururg msfuments: bridges and ûeters.
ln general, bridge type instruments have the
best accumcy specifications. This type of
rnstrument has found wide applicationand is
the bâsis for the HP 4260A/4265B Universal
Bridee, 4270A Automatic Capacitance
Bridge, and 250B RX Meter.

In the past, bridge instruments have re-
quired considerable operator skill to obtain
consistent results. However, the Uûiversal
Bridge was .pecif ical ly designed ro achie\e
rapid and consistent audio frequency nea-
surements,

The evolution of bfidge measurements
has.created the need for completely auto-
matlc In\tr!ment\ to rapidly characterize
muhi-conduclor cables, variable capac[or
diodes. and discrere capacilor\. To salisfy
tiese customer requirements, the 4270A
Automatic Capacitance Bridge was de-
veloped. This instrument is completely pro-
gmmmable ând displâys capacitance and
dis: ipal ion factor/conducrance in digiral
iorm. BCD outputs are avai lable for renruLc
processing.

Impedance meters, in general, utilize con-
stant currert/voltage sources to excite the
unknown impedance. Amplitùde and phase
sensitive voltmeters detect the realand reac-
tive voltage/current components of the un-
known. The display for most impedance
meters is an analog meter. Although imped_
aDce meters do not have the accuracv of
bridge inclrumenls. they are less expeniive
aûd easy to use. The 4800A Vector ImDed-
ance Meter, and the 4332A LCR Merer
utilize this principal. Impedance meters
have analog outputs proportional to the dis-
played function.

The wide measurement ranges of tle
4261A allow easy measurements of various
kinds of componenrs. This appl ical ions area
ls extended even more by the æw Hp
4262A with its additional frequency and

measurement Énges. The 42718 is partcu_
iarly usefirl for measufing microcircuit
pammeters. -fhe new 4272A atù 42j3A,
with their built-in limit comparators, are
especial ly convenienl \ùhen measuring small
anc meorum range capacitors respecl ivel l .
Integral ion into HP-lB sysiem

Adding rhe HP-lB option rô a comDonenr
test instrument enables the instrumeni to be
systemized into an HP-IB system. This
permits high speed measurement of many
components along with arithmetic process_
ing of the data.

The HP-IB option ( Opt l0l) for LCR
measunng rnstmûents is available for Hp
models 4271B, 4270A,, 4262A, 42'/2A aDd
4282A, Two functions are provided: talker
(measured datâ transfer) and listener (mea-
surement remote control). System controller
may be an HP model 9830A with bus inrer-
face kit (HP 59405A OPT. 021. 030). or an
HP model 9825A wilh Hp-tB cârd (Hp
980J44r. l f  other syclem components such
as a plotter, printer, scanner or measure-
ment instrumenr are added to the syqæm.
the Inlegrated slslem reacheq a hiqh level of
usefulness. For exâmple, it would-provioe a
component manufacturer with inspection/
rel iabi l i ly resl capabil i r ies in lhe quali ty
conlrc,t  or ln-proce5s tesl/ incpection de_
partments. In semiconductor device mca-
surements, the combination can process the
especially needed complex arithmetic man-
jpulat ion of lhe mea\ured dara for the van-
ous device chamcteristics.

Figure I is the block diagram of a semr-
conductor device chaÉcteristic meâsure-
ment system using the 42718 Opt l0l. This
calculalor conlrol led system graphicâl ly
snows tne retat ionships between either bias
lol lage (measured with digirâl mult imeLcrl
and capacrtance (measured wità the 42718).
or between impurity concentration and de-
pletion layer width, on a graphic plotter.
Blas rs âutomalically applied to the device

capacllance measured as directed by the
calculator_
Summary

To ielp you select an impedance meter
\urtâble lo your ûeedq the following
guidelines mây be used:

(1) For a desired accuracy and cost
range, select the instrument with the
broadesr capability in C, L, R & D or
a.

(2) Bridge instruments will prcvide the
best accuracies (0.1% to 7Vo\. How-
ev_er. only rhe hieher priced bridges
otter the speed and convenience in
measurement available in meter type
instruments.

(3) To obtain meaningful results, a pans
user should make measuremenas ar
the same frequency and voltage level
specified by the mânufacturer.

For additioral information on component
measurements, Hewlett-packard offers for
sale a tutorial RCL video tape. The tape has
tnree parts:

, 
Part l-Resistance (7 min.)-explams

Daslc restslance measurements.
Part 2-Capacitance (11 min.)-formar

similar to Part 1-explaiûs capacitance
measuremen ls.

.  Pan J-lnductance { l l  min. l-develups
the lheory of inductors and lheirfunctions In
clrculls.

You may preview this video taDe at vour
nearest HP Sales Office. please èall for an
appomtment. The tape (ID #90Z49C1D) is
available in %"EIAJ format (C) or,/a', video
cassette (D).

Hewlett-Packad's impedance instru-
ments have been used in numerous diverse
applications, from the measurcment of the
dielectric constant of liquids. Io the wing ro
tuselage conl inuity of aircràft.  l f  you hâve
an unusùal application or need assistance,
contact your nearcst Hewlett-packard sales
office for application information.

Figure l. N4easuring Semiconductor Characterjstics (Typical System)


