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

SPECIFICATIONS

Parameters Measured: C, L, R, ZI, D, Q,
ESR, G, X, B, 8. A (deviation) and
A%l(percent deviation) for C, L, R,
[Z].

Measurement Circuit Modes: Auto, Series
and Parallel.

Parameter Combinations:

C-D or Q or ESR
Series L-D or Q or ESR
circuit mode R-X or L

|Z]-8

C-Dor QoraG
Parallel L-Dor QorG
circuit mode R-B or C

|z]-8

Display: Normal mode: 4-1/2 digit,
maximum display 19999,
High resolution mode: 5-1/2
digit, maximum display
199999,
(Number of significant digits dis-
played changes depending on measure-
ment frequency, test signal level
and measurement range).

. Measurement Terminals: Four terminal
pair configuration (high and 1low
terminals for current and potential
terminals) with guard terminal.

Range Modes:  Auto and Manual (up-down).

Measurement Frequencies: 10kHz, 20kHz,

40kHz, 100kHz, 200kHz, 400kHz, 1MHz,
2MHz, 4MHz and 10MHz 20.01%.

Test Signal Level: 1ImV to 1Vrms, contin-
uously variable in 3 ranges.
Test voltage and current can be mon-
itored at front panel display.

Deviation Measurement: When REF VALUE
STORE button is pressed, the exist-
ing measured value is stored as a
reference value. Next, pressing A or
A% button offsets displayed value to
zero. Deviation is displayed as the
difference between the referenced
value and subsequent result.
(Deviation spread in counts is
-199999 to 199999 or from -199.99%
to 199.99%).

Offset Adjustment: Stray capacitance,
residual inductance, resistance and
conductance of test fixture or test
leads can be compensated for as

follows:
C: up to 20pF
L: up to 2000nH
R: up to 0.5Q
G: up to 5.8

Self Test: Performs cyclic operation of
internal function tests and displays
diagnostic code sets (when any ab-
normality is detected).

DC Bias: Two external DC bias input con-
nectors on rear panel, maximum *35V
and £200Vdc.

Bias input characteristics:
1000+10%, 0. 1A max (for max +35V
input).
150k2+10%, 1.3mA max (for max

+200V input). .

DC Bias Monitor: Bias voltage monitor
output (for both internal and exter-
nal biases), BNC connector, output
impedance 30kS.

Trigger: Internal, external or manual.

GENERAL

Operating Temperature and Humidity:
0°C to 55°C at 95% RH (to 40°C).

Power Requirements: 100/120/220V +10%,
240V +5% - 10%, 48 - 66Hz.

Power Consumption: 165VA max with any

option.
Dimensions:

425.5(W) x 188 (H) x 574 (D) mm
(16-3/4" x 7-3/8" x 22-5/8")

Weight: Approximately 18kg (Std).
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Model 4275A

Section I

23°C #5°C
(At 0°C to 55°C, error doubles).

cant display readouts (neglects
less significant digit data).

ACCURACY COEFFICIENTS
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play counts in DISPLAY A and vertical
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ficients a, a?, 1/a and 1/a2.

~

Table 1-1
- Table 1-1. Specifications (sheet 2 of 8).
—
Range and Accuracy:
Accuracies apply under the following 6) 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 setting: Accuracy in table is (% of rdg
+ error counts + residual
MULTIPLIER: X 1 or X 0.1 counts) except for D and 6:
0SC LEVEL: Fully clockwise
) ) D accuracy:
3) CABLE LENGTH switch setting: +(% of rdg + D error value
"0" position. + count)
8 accuracy:
4) ZERO offset adjustment appropri-
ately completed. +degrees
5) Environmental temperature: Error count applies to signifi-
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Section I
Table 1-1 . Model 4275A

Table 1-1. Specifications (sheet.3 of 8). !
C-D, C-Q MEASUREMENT Equations in table represent:
Capacitance accuracy
Dissipation factor accuracy
C accuracies apply only when D <0.1.
— When 0.1 <D <1, add the following num-
o ber to C accuracy.
=] D/10% ( <IMHz)
= | 100007 C 1%+ (A*1) D/2% ( >IMHz)
(=4 (0.3+0.03/0)% + (0.0005+ 3/10000a) + 1
o 1000F wes | wearem] wemam | FOr higher D values, refer to General In-
[pse 2 Y ﬂ " formation.
IOuF: R B iﬁf?: E:'I a, 1/a: See Figure A Accuracy Coeffi-
1000fF (u» ]m{(m-—ij/ LIRS R F / L - cient Graph.
Not useable i ///(n.n'—‘_‘-')s.(am.‘ar) // 2 (10KkHz, 100kHz, TMHz, 10MHz)
10kHz lmmz 40kHz | 100kHzZ | 200kHz AODkal IMHz | 2MHz | dMHz | 10MHz 1 (20kHz, 200kHz, 2MHz)
5 (40kHz, 400kHz, 4MHz)
TEST FREQUENCY ¥: Accuracy coefficient given by graph
Display count for C (normal mode): @ and 1/o scale in Figure A.
3 i 1 - 9.9999.
Rafiges oSHe D measurement range: 0.0000 9
: Q measurement range: 0.01 - 9900,
3:digit' *60 - 1999 | *g0 - 1999 (0.01 - 1200 in normal mode) calcu-
(D <1) lated as reciprocal number of D.
4 digit | 0-19999 | 0 - 19999 € asqurkcles anely S0.6-E30, Ci6 and B4
*Approximate value (unspecified) Accuracies in lined areas
Number of significant digits displayed unspecified.
for C depend on test signal level, range
and frequency (5 digits max.).
ESR| G C-ESR/G MEASUREMENT .
1M Q Equations in table represent:
1000nS
Equivalent series resistance
rrosegr accuracy
. Conductance accuracy
k: le—— Capacitance range =————
- Lo “z  C accuracies are same as for C-D and C-Q
et 100,:S measurements.
= [ . o, a?, 1/a, 1/a®: See Figure A Accuracy
: 100045} Coefficient Graph.
& : Accuracy coefficient given by graph
e |1000Q z (band a scale in Figure A.
10mS
4 e onp - _ , oae — Display counts for ESR and G (normal
100Q 0. mﬂu.ﬂ) 0.2%+(2/a+3) -2 3% +(8/a+5) mode):
100mS| 0.19+ (5 +S0+1) 0.3% + (52 + 50+ 1) .2 29 +(157+5) ESR 6
o e s e 1git [ *100 - 1999 "
100 019+ (1 /et 2) 0.2%+ (2/a+3) 3 digit | * " 4 digit ‘? - 19999
1000mS 0.1%+ (50 +5a+ 1) ] 0.3% +(Sa% +Se+ 1) |; ///// // (0.6} 8 - 3000)
e 1 | ——— » — Lo — 4 digit | 0 - 19999 | 3 digit |*25 - 1999
1000m © 0.3%+(1/a+5) V//////////// (0 s1)
108 0.3% + (102 + S0+ 1) Not useable *Approximate value (unspecified)
10004 F ———— 10 F **At frequencies of 40kHz, 400kHz and 4MHz.
mkHzIz&Hz a0kHz mum[zoomz 400KHz | IMHz IMHZ—[IMHI 10MHz Number of significant digits displayed
for ESR and G depend on test sigr
TEST FREQUENCY leveT) range and frequency (5 dlg.
max. ).
*1 ESR: ( fa + 5/at)+2 %2 ESR: 1% + (4fa + 3) Accuracies in lined areas UZZZA are
& + 2oy +3) G 0.5%+ (15 +3) wnspecified.
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Model 4275A

Section 1
Table 1-1

Table 1-1. Specifications (sheet 4 of 8).
o W///// L-D, L-Q MEASUREMENT Equations in table represent:
. Inductance accuracy
L I (XY K Dissipation factor accuracy
|000mH : ¢ L accuracies only apply when D <0.1.
When 0.1 <D <1, add the following
100mH | number to L accuracy:
— D/10% (< TMHz)
ZE | omH D/2% (> TMHz)
o For higher D values, refer to General In-
5 1000H WY formation.
= (o.n“(_—“)m(n.uuum;n)u a, 1/a: See Figure A Accuracy Coeffi-
100uH cient Graph.
0.3% +3 v: Accuracy coefficient given by graph
1O o5+ 25+ (0.0 ) {’:"!';)’ (Dand o scale in Figure A.
1000nH :i:sunﬁs,,] %-,. 61 D measurement range: 0.00001 - 9.9999
("T)"*W:' ) ..
Not useable N = e Q measurement range: 0.01 - 9900, (0.0l
100nH Not useable | S+t - 1200 in_normal mode) calculated as
reciprocal number of D.
10kHz | 20kHz | 40kHz 1OUkHz]ZDDkHz 400kHz | IMHz | 2MHz I AMHz | 10MHz Display count for L (normal mode):
Number of significant digits displayed
for L depend on test signal level, range .
and frequency (5 digits max.). 3 digit | *60 - 1999 *BO?D'J?%
L accuracies apply to L-ESR, L-G and R-L -
measurements. 4 digit 0 - 19999 0 - 19999
Accuracies in lined areas WZZZA are -
unspecified. *Approximate value (unspecified).
esr| o L-ESR/G MEASUREMENT Equations in table represent:
A A AL AL, quivalent series resistance
100nSH/ LA £ A7 ik m’))'// accuracy
e = Conductance accuracy
1045 le——Inductance range ————|
10040 0.2% + (100 +3a) + 2 W//// Inductance accuracies are same as for
100uS 6.1%+ (2/a b3y ¥ il / L-D, L-Q measurements.
wn 500mH - i} L O a3 000 )
& | me T 0.2% (100 3] 12 7] e (weraa 2 o, a?, 1/a, 1/a: See Figure A Accuracy
g 10004 O (2o u.'n‘si;;izfn{:)h( o] e twratd Coefficient Graph.
9 e s e e L v:  Accuracy coefficient given by graph
< |10 T 2+ 0020 12 [ 0 = 10al +6e) 12 fu ) 3% ¢ (40 20a) and a scale in Figure A.
» 10m8 0.1%+(2/at3) 0.2%+ (/0% 3) TUEEY L] %t lioed 3
>3 PRR—— 1000:H 100uH ————d] "20aH Display counts for ESR and G (normal
I igee 0.1%+ (30+2) 0.2%+ (6a+ 3) vz |agg+izoren) mode ).
i00mS 0.1%+ (2/d+2/a+1) 0.3% +(2/a* + 2/at 1) L 2% +(5/a"+6/a+2)
10004 H e 100 H e 10 H ——————{ 1000nH ESR G
109 0.1%~(a+2) 0.2% + (Ba +3) .2 2% + (207+ 1) SEli = N
mamsl 0.1% +(2/a"+ 2/at 1) l 0.3% +(2/a*+2/a+ 1) ‘ .2 Lx+(s.ra‘ri.'nrn 3 digit S?D s}?gg 4.4t .E(g .]?gggm
VRS Y She ik e 1000nH 100nH
1000m 0 0.3%+(5a+3) 0.5% + (Ba+5) 4 digit 0 - 19999 | 3 digit | *25 - 1999
108 0.3% + (2/a+ 270+ 1) 0.5% +(5/° #2/at 1) Not useable (D 21)
10uH 1000nH —————3  100nH
*Approximate value (unspecified)
10kHZ lzoaHz I 40kHz mUqu|200kHzlmmHz IMHz | 2MHz | aMHZ lmMHz **At frequencies of 40kHz, 400kHz and 4MHz.
Number of significant digits displayed
TEST FREQUENCY for ESR and G depend on test signal
*#] ESR: 1% + (20x? + 20y) + 2 level, range and frequency (5 digits
G: 0.5% + (5/a + 3) max. ).
Accuracies in lined areas are
*2 ESR: 0.5% + (6a + 5) unspecified.
G: 0.5% + (2/a® + 3/a + 2)
S
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Section I Model 4275A
Table 1-1
Table 1-1. Specifications (sheet 5 of 8).
Rlx|B R-X/B & R-L/C MEASUREMENTS Equations in table represent:
oM
: oM Resistance accuracy
Reactance accuracy
s Suseptance accuracy
+—— | and C ranges =
1000 R accuracies apply only when Q <0.1
1000k (D 210). For higher Q values, refer to
10a General Information.
a, a?, 1/a, 1/a?: See Figure A Accuracy
Coefficient Graph.
10 §: X rdg  (normal mode)
100k 10000
100
- X rdg (high resolution mode)
0000
10k R (X rdg = reactance reading in
4 counts),
10k .28)% + (20074 3o
1000, 2/a+1) C accuracies are same as for C-D, C-Q
oA measurements.
S L accuracies are same as for L-D, L-Q
= low measurements.
o
. 1000 )
K T Display counts for R, X, B, L andC
> (normal mode):
e 2984 b o SRR 3 digit 4 digit
100 0.1%+3 0.2%+3 0.5%+5 2%+
100 0.1%+(10a+3) 0.2%+ (100 +3) .3 2%+ 100a+5 Rs| *36 - 1999 0 - 19999
100 m 0.1% +(2/a" +2/a+1) 0.2% +(2/at+2/a+1) =3 2% +(5/a+8%) X
e o ———— st ———] oo Rp| *50 - 1999 | 0 - 19999
e 1000nF 1 00nF 1 O 1 GD0pF —— 3 (Q <1)
10 0.1%+3 0.2%+13 0.5%+5 2% +1
o 0.1%+(10a+13) 0.2% +(10a+3) *3 29+ 100a+S L *56 - 1999 0 - 19999
1 000m| 0.1% +(2/a"+2/a+1) 0.2%+(2a"+2/0+1) «3 2% +(5/a+8) (D 52)
-t-——luo..n—+-—-~|uyn—+—|m—v] 1000
-—-—Jnur—-}t—lmr 11[. 1000H ‘j-]- 10nF ———] 4 digit 3 digit
1000m| 0.3%+1 0.5%+5 *
1000} 0.3% +(100+5) 0.5% +(10a+5) 8 0 - 19999 36 - 1999
19 0.3%+(2/e"+2/a4 1) 0.5%+ (3a'+3/e+1) Not useable c 0 - 1999 *56 - 1999
1041 o+ e (3 digit) | **(140 - 1999)
b 100 F 10uF 1000nF ———»
*Approximate value (unspecified).
10kHz | 20kHz | 40kHz | 100kHz | 200kHz |4000kHz| 1MHz | 2MHz | aMHz | 10MHz **At frequencies of 40kHz, 400kHz,
and 4MHz.
TEST FREQUENCY
Subscripts s and p signify series and
parallel modes, respectively.
Number of significant digits displayed
for R, X and B depend on test signal
level, range and frequency (5 digits
max. ).
Accuracies in lined areas are
unspecified.
*1 X: 1% + (200% + 200 + 1)
B: 0.5% + (3/a® + 3/a + 1)
*2 X: 1% + (20a? + 200 + 1)
B: 0.5% + (2/a + 3)
*3 X: 0.5%2 + (10x + 5)
B: 0.5% + (2/a + 3)

——

S S

®
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Section 1

Model 4275A Table 1-1

Table 1-1. Specifications (sheet 6 of 8).

[Z| = & MEASUREMENT
va Equations in table represent:
oM Q
Impedance accuracy
1000k @ | Phase angle accuracy
s 5 z;e;ia&mpie.e Figure A Accuracy Coeffi-
w | 1xe 8 measurement range:
[42]
=M o o
5 10000 }: -180.000° - +180.000
. Display counts for |Z| and 8 (normal
N o0 mode ) :
0.1%+3 0.2%+3 ”‘::.
‘4 * /e 05" +0.05" /o o —
e 0.08" +0.05°/ 0.05° +0.05°/ o.0%e Ranges ¥ 8
J
e *36 - 1999 0 - 1800
1000m @ o ?:?:t.sh n?:i’::,ﬁ’ Not useable :
: : . 0-19999 | 0 - 18000
10kHz 20kHz 40xHz | 100kHz | 200kHz | 400kHZ | IMHZz 2MHz 4dMHz I10MHz *Appruximate Va'lue (unspecif‘ied).
TEST FREQUENCY Number of significant digits displayed
for |Z| and 6 depend on test signal lev-
el, range and frequency (5 digits max.).
Accuracies in lined areas are
unspecified.
OPTIONS
Option 001: Internal dc bias source Option 002: Internal dc bias source re-
remotely controllable from OV to motely controllable from OV to
35V in ImV (minimum) steps. £99.9V in 0.1V (minimum) steps.
Bias control range and accuracy: Bias control range: =(00.0V -
Range Stép ey 99,9V), 0.1V steps.
£(,000 - .999)V | 1mV [£(0.5% of rdg + 2mV) . .
£(1.00 - 9,00)V [ 10mv | £(0.5% of rdg + 4mV) Accuracy: +(2% of setting + 40mV)
210.0. - 35,009 | 0.1 | 5(0.5% of pdg «20aY) Bias output characteristics:
*Accuracies apply when DC BIAS
switch is set to: INT 35V/100V
(S .TWF) position. In INT 35V/ 50k £10%, 2mA max.
100V (=<2F) position, %(2% of .
setting + 20mV) on all ranges. Control: same as Option 001.
Bias output characteristics: Control input: same as Option 001.
220Q +10%, 40mA max. (C=0.1vF) Option 003: Provides continuous memo-
10502 £10%, 10mA max. (C<200uF) rization of control settings powered
by stand-by battery. Memorizes the
Control: Remote control by HP following data and control settings:
160238 DC Bias Controller or by
HP-1B controller. 1) Front panel pushbutton control
‘ settings (except SELF TEST func-
Control input: 24 pin connector in- tion).
put for 16023B or HP-IB connec-
p tor. Mating connector: HP part 2) Offset control values for test
6 number 1251-0292, AMPHENOL 57- fixture or leads.
40240.
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Table 1-1, Specifications (sheet 7 of 8),

Model 42752

3) Reference value of deviation

measurement.

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

Option 004:
cies selectable
sequence instead
signal frequencies. Option frequen-
cies are: 10kHz, 30kHz, 50kHz,
100kHz, 300kHz, 500kHz, TMHz, 3MHz,
5MHz and TOMHz +0.01%.

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

Option 101:  HP-IB Compatible (data out-
put and remote control per IEEE-STD-
488-1975),

Remotely controllable functions:
1) Display A functions (L, c, R,
[Z]-9)

2) Deviation functions (A, A%,

RECALL, STORE),
3) LCRZ Range.

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

5) Circuit mode.

6) High resolution.

7) Self test.

8) Trigger.

9) Test signal frequency.

10) Test signal level check func-
tions.

11) Test signal level multiplier.

12) Zero offset.

13) DC bias voltage (options 001 and

002 only).

Data output: L or C with D, Q, ESR

or G; R with X, B, L or C; [Z]
with 8; A or A%; reference
value in deviation measurement ;
test signal voltage and cur-
rent; fr panel control set-
tings status (circuit mode,

test frequency, Display A and
Display B functions).

Internal function allowable subsets:
SH1, AH1, TS, L4, SR, RL1, DCI

and DT1.

Data output format: Either of two
formats may be selected
(switchable on internal circuit
board):

Format A,

PFNC N.NNNNNE NN,ND N.NNNNNE NN R @D

Format B.

PFNC N.NNNNNE NN

ND N.NNNNNE NN CRCD

[}:Disp]ay A function
Display A measurement status
Test frequency

Measurement circuit mode

lL——Disp1ay B function
Display B measuresent status

Option 102:  HpP-IB Compatible (data out-
put and remote control per IEEE-STD-
488-1975). Opto-isolator coupled
interfacing. Data input/output for-
mat is same as Option 10].

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

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

Option 909: Rack flange & handle kit,
for rack mounting and front handle
installation.

Option 910: Extra manual.

Special frequency option: One or two
test frequencies can be installed in
addition to standard (or Option 004)
10-spot test frequencies.

Available frequency range:
10kHz - 10.7MHz.

Frequency accuracy: 0.1%.

L
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DT . Tables 1-1 and 1-2

Specifications (sheet 8 of 8), Table 1-2. General Information (sheet 1 of 2).

ACCESSORIES GENERAL INFORMATION
..sories supplied: 16047A Test Fix- Measurement accuracy:
~ure., direct coupled, 4-terminal
~vir configuration. Three kinds of Accuracy at Multiplier X 0.01, Osc
‘ontact electrode modules are in- Level max:
:luded for components with either
w«ial, radial or radial short leads. C-D, C-Q: Multiplies values of accu-
liseable on all 4275A ranges. rac¥ equation terms that include a
by 10.

.-ossories available:
C-ESR, C-G: Same as accuracy specifi-

16047B:  Test Fixture, cable con- cations.

nection type, 4-terminal pair,

useable with dc biases up to L-D, L-Q: Multiplies values of accu-

200 volts. Protective cover racy equation terms that include a

provided as safeguard against by 10.
! nigh potential hazards. Three
' kinds of contact electrode L-ESR, L-G: Same as accuracy speci-
! modules are furnished (same as fications.

for 16047A). Useable on all

ranges at frequencies below R-X, R-B, R-L, R-C: Multiplies values
i 2MHz . of % error terms that include a, Y

or & in accuracy equation by 10.
16047C: Test Fixture, direct coupl-

ed, 2-terminal. Useable |z]-8:
on all 4275A ranges (especial- L. )
1y for high frequency measure- |Z]: Multiplies values in accuracy
ments requiring high accuracy). gqu?510n terms that include o
y 10.
16048A: Test Leads with BNC connec-
tors, 4-terminal pair, 1m long. B: Multiplies specified accuracy
160488B: Test Leads with miniature by 2.
rf connectors for system appli- A :
: x : ; ccuracy at 0SC LEVEL setting other
%gﬁ;ons, 4-terminal pair, Im than max. position:
16048C:  Test Clip Cable with spe- Multiplies specified accuracy by
cial alligator clips, 4 termi- coefficient given in figure below:
nal. Useable for low frequency 2.0
measurements below 100kHz o
(C>1000pF, L>100uH). = (g 1.
= dialsetting
16034B: Test Fixture, tweezer type, T s
3 terminal. Useable in high >
impedance measurements (>50Q), e
lead-less components on  all 3 —
4275A freguency ranges. 3lﬁ 1 [ ]
16023B: Bias Controller. For = OSCLEvédeM setting H
t setting internal dc bias volt- " D> 1:
age of 4275A (option 001 or C and L accuracies at :
002) in three digits (set into Mu1t1p11e5 specified accuracy by
a control switch). (1 +0%).
Bias voltage control range: R accuracy at Q > 0.1 (D < 10):
Multiplies specified accuracy by
+0.000V to +99.9V. (1 + Q?)
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