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Fig. 7. Circuit diagram for auto phase adjustment. Closing
S, creates a first-order feedback loop that stores on capaci-
tor C; a voltage proportional to the differential phase shift
of amplifiers A, and As

4261A uses a ROM-centered design. It has two 4K-bit
ROMs, one for sequence control and the other a de-
coder, With this design, it was easy to add the self-
test functions. The ROMs are n-channel MOS ROMs
manufactured by HP.

Full Autoranging

The 4261A has two autoranging modes. One is a
fixed measurement circuit mode in which the opera-
tor selects either the series or the parallel equivalent
circuit, and the other is full autoranging including
circuit mode changing. Measurement circuit mode
changes are done by switching S¢ in Fig. 3. In the
full autoranging mode, the instrument selects an
appropriate range from the eight available ranges
according to the value of the component being tested.
In this mode, the function switch need only be set to
L, C, or R to make the measurement.

Self-Test

The 4261A has self-test functions that enable it to
check most performance areas. No additional equip-
ment or circuitry is required for making the self-check.
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Fig. 8. To cancel! stray capacitance between the unknown
terminals, a capacitance offset signal, available at a rear-
panel connector, provides a capacitance offset of 0 to
100 pF when fed into the Jow-current terminal through a
variable capacitor. The capacitor is adjusted for a zero
display with no unknown connected

The user need only set two slide switches. Two tests
are provided. One tests the logic systems and the
other mainly checks the analog circuits. Slide
switches located on the sequence control board are
set to the appropriate positions to put the 4261A into
its self-test mode.

Minimizing Errors

The five-terminal connection configuration
minimizes the measurement error caused by residual
impedance of the test leads. It is especially useful
for the measurement of low impedances (below 10Q).
However, some care is required in making the test
lead connections when measuring capacitors from
100 to 1000 uF at 1 kHz. Here, an error is caused by
the mutual inductance of the Hp, Hc cable or the Lp,
Lc cable. If the mutual inductance of each cable is
M/2 henries, then:

Cx
C measured = ————
1 — w2MC,
To minimize this error, it is necessary to use short
test leads or to twist the Hp and Lp cables together.
Similarly in high-impedance measurements, it is
possible to minimize the stray capacitance between
the high and low terminals by shielding with the
GUARD terminal. Compensation for high-impedance
measurement errors can also be made by using an off-
set voltage equal to the voltage across the DUT but
opposite in polarity; this is done with the 4261A in
the connection configuration shown in Fig. 8. The
variable capacitor is adjusted for a zero display.

Accessories
Several accessories are available forthe 4261A. The
16061A Test Fixture is a direct-connection type for

Fig. 9. Model 16061A Test Fixture for general-purpose use
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Fig. 10. Model 16062A Test Leads for low-impedance
devices

general-purpose use. The 16061A Test Fixture (Fig. 9)
has inserts for both parallel and axial lead components.
The 16062A Test Leads (Fig. 10) are for comparatively
low-impedance DUTs (four-terminal connections).
The 16063A Test Leads (Fig. 11) are for comparatively
high-impedance DUTs (three-terminal connections).
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SPECIFICATIONS
HP Model 4261A LCR Meter

Common Specifications
PARAMETERS MEASURED: C-D, L-D, R
DISPLAY: 3'; digit, max. display 1900
CIRCUIT MODES: auto, parallel and series
MEASUREMENT CIRCUIT: five-terminal method
RANGE MODE: auto or range hold
MEASUREMENT FREQUENCIES: 120 Hz =3% and 1 kHz =3%
TRIGGER: internal, manual, or external

C-D Measurement

— . - — - - S—
120Hz 1000 pF 10.00 nF 1000 nF | 1000 nF (1000 uF 1000 uF 1000 uF ]'OWHF

L (VWM | 100.0 pF | 1000 oF [10.00nF |100.0nF | 1000 nF | 1000 aF [100.0 uF | 1000 uF
Test  |Paabel 1¥ or 50 m¥
Sigral $ — 1 T T
Leval Isu-u W0 uA ||ﬂ)n-* TmA | 10mA | ) mA
| INote 1) | Auo | Same as paniel mode Same as swies mode |
' ! 02% - 1 count - 02 pF [Tost sgnal = 1¥)
c Paralll  D5% < 0.3% = 2 counts [Tent sgral = 50 my)
Accuracy 3 counts
- 4 i . i = - {
Sariea 0.3% « 2 county 'oh-In--
(2 counts | 2 coums
| [Note 3) |
(NoteZ) | Auo Same as paralel mode Sama as sanes mode 1
Paralel 02% + (2 = 200/Cx) counls (Test Sigral = 1¥)
o { 03% + {2 + 1000Cx) counts [Tast sgnmd = 50 mv)
| Accuracy | Sanes 09% = (@ « Cw500) couns H%+ (5=
Cx/500)

Couns
(Nole 2] | Auc Same as paralel mode Same as Neries mode 1
1 Typecal data Vanes with vase of O and numbar of counts.
2 x(%of readng = counts «aj Ca 6 CEpACcHEnce readout m counts
3 (5% = 2 counts) a1 | kHz
ACTUracy Npples ovel & mperatuse range of 2C = 5'C End doubies for 0-55°C

L-D Measurement
1120 Hr | 1000 uht | 1000 mH | 1000 mi) 1000 mi | 10.00 M | 1000 | 1000 4 |
Vhiz | 1000 wM | 1000 uH [10.00 mi| 1000 mH | 1000 mH | 1000 H | 1000 H]

Test | Parakel W
Prasg il s S . : |
Lol | Bates | 9mA | WA | tmh | v00pa | 0pa |
[(Nate 1) | Ado | Same as senes mose Sarme an paraiet made
b iPab | 03% - 2couns | 1% +2omnis |
Accurscy ,_sm- 1 02% » Zoounts « DR uM R | N L
et ) T | Sl T R Sama as paratel mode 1
(+] Paralel 0% = 3+ La'S00) 1% = {3 + LaS00
| Ganes 0% =+ (3 2000y counts 1

Note ) | Auwo Same as series mace Blml‘upullolmgl_:-]
t Typicai data. Varies wih value of D and number of counts

2 =% of resang + coumts = o) Lx s inductance readout in counts

Accuracy appies over 8 tempenature mnge of 23°C = 5'C Evor doubles for 0-55°C

R Measurement

[ Tmom | | — | | I I

Fangs | 1Sy [1O90mI {10000 Imn.un [ 10000 | 1000 k0 -[mnom 1000 kit | 10,00 MDD
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(Mot t) | Aue | Same as series mode 1 Same an paratel Moy

, =5 < -

A ."'m‘ | 1 03% + 2 coum
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1 Typecel date Vares with number of counts
2 ("ol readng + counis)
Accuracy apphes ovel a lemperaiute range of 2¥C = 5T Ewor doubles for 0-35°C

DC Bias
INTERNAL SOURCE: 1.5V, 22V, 6V (selectable on fronl panel). Accuracy
=5%.
EXTERNAL SOURCE: Provision for external dc bias voltage of +30V
at binding posts on rear panel.

General
OPERATING TEMPERATURE AND HUMIDITY: 0" C to 55°C, 10 95% RH at 40°C.
VOLTAGE REQUIREMENTS; 100/120/220/240 = 10% 48-66 Hz
POWER CONSUMPTION: =25 W with any option,
DIMENSIONS: 213 W » 134 H = 422 D mm
WEIGHT: Approximately 6 kg

Reference Data

MEASURING TIME: the period between start of a me i and p
of the measurement is equal o measuring time when RANGE HOLD is set to ON
plus time required for autoranging. The following are typical times for a

ement of approxi y 1000 counts on low loss components when

RANGE HOLD is set to ON.

1 kHz: C/L, 220-260 ms; R, 120-160 ms

120 Hz: C/L, 900 ms; R, 700 ms

TIME REQUIRED FOR AUTORANGING (RANGE HOLD OFF):

1 kHz: 180 x nms
120 Hz: 670 * nms
where n s the number of ranges stepped by the autorange circuit.

READING RATE: the period between the start of a measuremeant and the start
of the next measurement is equal o the measuring time plus 30 milliseconds
(typical) hold time.

PRICE IN US.A.: §1740.
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