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COMPONENT & SEMICONDUCTOR MEASUREMENT

LCZ Melers
Models 4276A & 4277A

Model 4276A

« 3-digit frequency setting: 100 Hr to 20 kHz (801 spots)

« High speed maasurements 11 kHzk 95 ms/meas (3-dig-
it display resoldtion): 60 ms/meas (3-digit display reso-
lusticn;
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e Measure L/C-D/Q/ESRE/G, 71 - ¥, high speed L/C

+ 10-bin componrent serting-comparator

= (0.1% basic accuracy over impedance range of 10 mil
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HF 4276A
Description 1 MHz) provide 801 and MV rest frequencies, respectively. Test fre-

HP's 4276A and 4277A LCZ Meiers are general purpose impe-
dance measuring instruments designed 1o measure Circuit compo-
nents such as capacitors and inductors using frequency and de bigs
conditions identical 1o those of the intended application. Bath HP
42764 and HP 4277A Jcature variable test frequency (100 Hz - 20
klfz and 10 kllz — 1 MUELz respectively), aptional dc hias variable
from 0 to + 40V, multiple parameters {L+ C*|Z]* D« O*FSR -G *
iy with Tully avtomaric high speed mezsurements, and 4% digit reso-
lution. The HP 4270 A has an impedance range ol 100 mi 1o 100 M
and the HP 42774 105 to 1 M{L

Both instruments are ideal for production line, quality control. and
circug design applications, and are versatile cnough for stand-alone
wic T syskems use under HP-TR control {standard). An oplional com-
parator for 10-bin sorting with measurement time of less than 100 ms
make the HE 42764 /42774 a goad choice for production line lesiing
of discrete components.

Yariable Test Parameters: Frequency, Bias,
Signal Level

HP's 4276A und 4277A olfer variable test froquency, optional in-
ternal de hias, and selectahle res signal level (HIGH and LOW).
‘This makes it possible 10 measure components under conditians gl-
most identical 1o those of the (ntended circuit.

The HP 4276A (100 Hz o 20 kHz} and the HP 4277A (10 kHz to

quencies of both instruments are linearly spaced along a loparithmic
scale. The mast commonby used Lest (requencies for production line
measurcmentz— 100 Hz, 120 11z, | k[Lz and | MHz, all of which are
specilicd in MIL/TEC standards are included. Frequency setting res-
olution is 3 digits.

Both instruments featurc sclectable tesr sipnal levels- | v /50 mv
(Cp) (HPA2¥6A) and | v /20 mV{Cp) {HP 4277 A)-and both can be
equipped with an optienal internal de bius source that is variable from
O+ 40¥in 10mY (0w 10 V) or 106 mV (1000 40 V) steps. Thus,
bias conditions that suit the measurement and the DUT can be select-
ed. an imporianl consideration Far semiconductor CFY measure-
ments.

The features described above salisy mosl impedance measurement
requirecnents lor cumpoment develnpmant and circei! design. HP-1R
enhances these Tuateres.

High Speed Measurements

Tha HI 4276A and 11P 4277A provide high speed measurements
with 3'% 1o 4'2 digits resolution. The time required for a C-D mea-
surement, for sxample, is 3 my (4-digit) or 60 ms (3-digit) at 1 kEz,
and M ms (4-digit} ar 60 ms (3-digity at | MHz. Even at 120 Hz, &
measurement tune of 170 ms (d-digith or 150 ms (3-digid} is possible.
Aldgo, when the instrument is sel to high speed L ur high apeed C mea-
surement mode, measuremncnl lime s 45 ms {J-digit] or 35 ms [3-
digit] at | kHz {if [} ix less thap 0.002), and 30 ms (4-dipit}) or 30 ms
{3-digit} at 1 MHz (if 17 i3 Iess than 0.01),



Model 4277 A

« 3-digit frequency satting: 10 kMHz 10 1 MHZ {701 zpols)

+ High speed maasuremeants (1 MHz) 78 ms/meas {4-
digit display rasclution); 60 ms/meas {3-digit display
resoiution}

o Measures L/C-D/Q/ESR/G, Z - #, high speed L/C

* 10-bin component soriing-comparater {aptionat)

+ 0.1% basic accuracy over impedance range of 10 (Mo
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HF 4277 A

Such high specds consideratly improve the efficiency and increase
the throughput of high volume measurements such as outgoing n-
spection on Lhe production line and iocoming inspection by compo-
nent end usera. Tf an FIP-1R system is confipured, measurement
eflicicney is further improved because HP-1RB s capable of pachked
binary data output Tarmat, which can be processed much faster than
the uswal ASCH format. Even when the HP-IR capalility s not used,
lhe HP 4276A /4277 A cun inurease production line {throughpur if the
optional camparator 1 used.

Cptlional Ten-Bin Component Sorting

A 10 bin comparator {option 002) is available. Nine sels of bin
lirits (high and low) can be input Tor L, C oo 1Z] . Abso, high and Jaw
limits for TCHLESR, or (i can he set to provide go/no-po testing,

Multiple bin sarting s especially benelicial on the production line
and in incoming inspection. Test costs can be significantly reduced
using the HP 4276A/4277TA% high spocd measuring capability.
YWhen the aptional handler interface 15 used fur avlomatic component
sorting, messurement ethiciency is better than that when using HP-
IB. This 1s because time for duta hundsbake is not necded.

Output data From the handler interface is at TTI. or open collec-
tor level, which improves system mowse immuonity. Pardicubarly,

Option 002 Comparator

thrae lines- external trigger and measurament complete sipnuls are
photo-isolaied, soa reliable sarting system free fram noise van be cun-
slructed,

Measurement reliabiliy is improved by other comparator Fealures
such s Iront panel lock-out and aule ceroing of fAxture residuals.

Plus, ull comparator functions can be 11P-1B controficd, So a fully
autematic component sorling system vun be vonstrocted Mor use in
outene/ineeming inspeclion.

SpecHlcatlons ¢ Refer to data sheet for complete specifications)
{Common to HP 4276A and P 42774)

Parameters measured: (. D={}-FSR~0

L-DwpLSRG

high speed 1. high speed {0

lel -8 and Aideviation for any parameter)
Display: 452 digitz {max), maximarm display 19999
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COMPONENT & SEMICONDUCTOR MEASUREMENT

LCZ Meters

ﬁﬂ Madels 4276A & 4277 A {cont.)

Measuremend circuit modes: Auto, Parallel, and Serics
Frequency confrol modes: SPOT {100 Hz. 120 Ha 1 kHe, 10
klz, 00 kllz, 1 MIs), COARSE (10 frey. decade), and FINE
{max. freg. resolurion).

Test Signal Level (unknown terminal epen}

' HIGH Low
1M 22764 L virns - J0%F my o XSG or )
HF 42372 1y - 108 e+ 15%

“a 1 kHz only

Ouiput impedance: (K 1
Ranging modes: Aute and Manuul (up-down)
Trigger: Loternal, Exteroal or Maonuwal
Measurement lerminals; -terminal (TIP 4276 4)

4 terminal pair {HP 42774
Measurement speed modes: I'AST, MED, and SLOW
iget adjustiments: front panel OPLEN and SHORT adjustments
W compensate for residual impedance and stray admittance of the
test fixture,
Test frequencies: HP 4276A - 100 11z w 20 kHx = D01 (30

Meagurement accuracy and range: specified at the lront pancl un-
known conneciors when all of the lollowing conditions are satisified:

(1) warmup time £ 30 min.

(20 Lest signal Jevel s set ta HIGEH (] Yrms)

[3) messureinent speed mode: MED or SLOW

t4) ambient lemperalure is 23°C + 5°C

15} cable length switeh is sel to O (HP 427743

(&) OPEN 2nd SHORT adjustments have been made

(7) E 0] (L-DeQy, C-Di), and 7] — 0 measuremenis)

B i [L:Lr:{]}zrl :IT’}:;;"':'?\?} high speed L/C mizasurenient
Accuracics given in Tables 1 through 6 are read s =(% of reading +
number of counts) for L, C, and [ | and o fnumber of deprees -
number of countz) of &,

C-D/C-Q (1/D) measurement accuracy: accuracics for O nea-
surernenis are given tn Table | (frequencies aiher than 100, 1240, 1k,
and 1 MHz} and Table 2 {100, 120, [k and | M1Tz only). The HP
4277A%s U accuracies in the wables wre Tor the Tull seale value of each
C range.

High Speed € Measuremants can be made under the followiog
canditions

points} o i Tusl Froquenty Nessuremwnt Ranzs ]

HP 42774 - 10 kHz to 1 MHz = 0.01% (700 ! Al Al ranges except o

points] HF 42 ¢28 fraqueicws the swg Fighes: ranges =003
| Frvmp—

Step Frequency - S 3l ear feanancy . _
Tart Fraquancy Step Frequency — : - : _Pl Mha LpF - 1¢re . _EO-E!-
15 Rz 20 Hz ] The 1&;1::“{!&:]: HP 42764277 A data sheat foe complete acouracy spacilieat ong, including DO
E0E Hz-500 bz 7 hz L-D/L-G {1/0) Measurement: scouracies for L measurements are
505 Hz 1 WHT S bz given in Table 3 (for frequencics ulher than 1k, 10k, 100k, and 1

s MH:) und Tible 4 {for Tk, 10k, 100k, and 1 MHz}. The HP 4276A%
10 kHr 2 kHz 1C Hz . . h . H

L accurucies given in the lables arc tfor rhe full scale value of cach L
2w kH.:_—E_\__Ic_l-_I.f___. o o HE range
305 <Hz-_0 k2 W Az High Speed L Measurement cun be inade under the following
1.1 <Kz 20 k4z L He conditwns
20.2 whz-50 k2 290 by Toal Fraqoency Meazurement Ronge 1}
505 kel2- 100 kb 2 He Al ' -z 1ges excesd for
L0120 Kz T 1 <y '_—! bF 427658 Ireypentiey the swo PLg'wst rarges L0007
0 ) i ) E B30T 'reRancy

203 He 5 He . [ sz LT [sH 1204H £l
5C3 uhz. | Mif: 5 4Hr ;

Compensation Freguencies

HP 4276A; 100, 200, 300, 1k, 2k, 3k 10K 1ok, 20 kN«

HP 4277 Az 101k, 202k, 505k, 100k, 202k, 303k, 700k, 900k, | Ml
Compensilion at ather frequencies s automatically dong using sec-
vnd degree interpolistion,

Offset Ranges o
] i HP 42764 HP 42774
T LICPF T 20 pF
[t g
ki 520%.3 5223
cq Lzl
SIRT ! lz <2 e

(Hal_e-r ta thea HF 4764754277 A fata shesl for cornplile acou ooy spacifications, nglyding DVG
acouracles|

IZI - & Measurement: accurucics Tor |71 /@ measurements are given
in'Tuble 5 {HP 4270A) and Table & (11P 4277A), Acvuracics given in
the tables are for the full scale valuz of each 2] range,

PC Bias

Inlernal gd¢ bias {opt.): 0 to =40V

Blas Valtagn | Yoltage Slep ' RCcuraty (n 23 — 80
=400 w0 100 W a1y T 1% of rcadirg + 35 )
3990 -0CL ¥ eni ] =41% of "eadirg 4 .0 ¥
PLMEIEREE oLy ‘ +0 ¥ of readirg 4 10 1)
010400 ¥ B +10 5% of readrg | 35 V)

HP-1B Interface

Remote control: 211 (roni pancl controd settings and 179 160a4 A
{vompirator) selbings can be controlled vsdng HP-TR.

Data output: parameter measured, eyuivailenl circuil, display slalus,
measured vilues and decision output of comparator,

Qutpul format: ASCH and packed binary,

Self tast: checks HP 4276A /427747 basice operation.

Qutput resistance: 10200 + 10% {HP 42764A)
104058+ 0% {HP 4277 A)
Contraol: {ront panel or via HP-LB
External de bias via rear pangl; 0o £ 40 Y
Continuocus Memory [ipprox. twa weeks)
Memory contents: all front panzl key setrings, excluding BLAS, off-
set values, reference for deviation and comparalar limit dara.
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General
Measurement Time [Typical}

HP 4276A (circuit mode set to ALTO, and west signal level set 1o
HIGH)
Capacitance measurement: applicable to all ranges cacept for
highesl runge when measuring low loss capacilors of Tull scale
value.
Inductance measurement: applicable to all ranges except for
lowest range when measuring low loss inductors of full scale value.

00 peir —
Faramalyr Spewd Mode
! DG, L D G MED
e —
=15 H -0 L M FAST 1 . ]
£ 2 | HIGH SPREED LT WEL
E 4| HIGH SPEED LK FAET
£ 100
g 1
3
o H]
E]
0
1]
1M i 10K, R

Tuat Frquancy fhi)
HP 427TA (circuil mode set o AUTO)
Capacitance mwmasurement: applicable 1o parallel C ranges
when measuring low loss capacitors ol tull scale
value,
Inductance measurement: applicable to series L runges when
measuring low loss inductors of Tull scale value.
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Operating temperature and humidity: 0° 1o 55°C, = 55% R at
406,

Power requremants: 10071207220 Yace - 10
10%; 48 to &6 Hez,

Power consumption: 65 VA max (ITP 4276A); 75 ¥ A max (HP
4277A).

Bize: 158 s H o2 426 mom W x 432 mm T2 (7257 « 16247 % 165.4).
Waight: approx. 5.3 kp (18,7 Ib).

G, 240 ¥ 4 5% —

aplians
Opt 00%; Interoar de bins, 0 10 =40 ¥, max resolution [0 mV [/
|00 my.
Opt 002 10-bin sorting for L/C /2] and go/no-go testing for ID/Q,
mterfaceable with component bandler, useble only with HP
43TaA 742774,
Limit data input: high and low limits using compatawr numerical
kexs or 11P-1RB
Limlit setting range: 00000 1o 19999
Decision autput: BI™ nuymber, TED {high/in/low), or 11P-113
Handler interface (ncgative trug)
Oulput signal fopen collector or TTL)
Decision gutputa; BTN number, high/in/low
Index: analog measurement complete, phato isolated
Measurement complete: full meazuremang complece, photo iso-
|ted
Input signal {open collector ur TTL)
External trigger: pholy isulated

Accesseries Price
Furnished accesaorias: 117 16047A Direct Coupled ML
Test Fixture

Accessories Available

HP 16334B: Tweezer Type Test Fixture for Chip RS
Cumpunents

HP 16047C: Test Fixoure SXKA
HP 16048 A; Test Leads, BNC (1m) gm0
HP 160438: Test Lzads, BF Miniature {1 $os0
HP 18348C: Tost Leads, with Aligator chips (1m) PR
HP 18QA8D: Tcat |.cads, BNC (Im) L RED!
HF 16064A: Retrofit Kil for Comparator (HP 427647 Fhria
HP 427%A, Opt 002)

HP 18065A: Fxicrnal DO Bias Test Fixture { <200 V) e
Options

001: Tnteenzl DC Bias SihA
002 Cnmparatar Rl
Ordering Inlormation Price
HF 4276A 1L.CZ Meler FLARL

TP 42774 LY. Meler S5 200
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