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Simple fixture determines leakage
of capacitors and semiconductor

switches

Marién Stofka, Slovak University of Technology, Bratislava, Slovakia

N The circuit in Figure la com-

prises a voltage follower, IC,,
and the reference-voltage source of
IC,. IC, is an Analog Devices (www.
analog.com) AD8661 op amp, which
has a guaranteed input-bias current
of no more than I pA and a typical
input-bias current of 0.3 pA (Refer-
ence 1), and IC, is an Analog Devices
ADR391 precision voltage reference
(Reference 2). The manufacturer
trims the input offset voltage of this
op amp not to exceed 100 WV, and the
typical value is 30 wV. These proper-
ties suit this amplifier for observing

self-discharging of almost any type of
capacitor. The leakage currents of sol-
id-tantalum capacitors and those hav-

ing high-quality plastic dielectrics are

well above the input-bias current of

voltage follower IC,. The CUT (ca-
pacitor under test) initially charges
to the reference-voltage level of 2.5V

by connecting Point A to the output
of IC,. Subsequently, at some conve-
nient time, Point A disconnects from
the source of the reference voltage.
A DVM (digital voltmeter) measures
the output voltage of the follower at
some reasonable time. The measured
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Figure 1 This simple fixture first impresses a reference voltage across a
capacitor under test and then measures the voltage drop versus time at the
output of the voltage follower (a). The circuit measures the leakage current of

a reverse-biased active device (b).
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voltage drop, V,, with regard to ini-
tial value, should be 0.1 to 0.5V. The
leakage current, I, is CXAV ft, . o
where C is the value of the CUT and
Ty 18 the time between releasing the
connection of the CUT to the 2.5V

" source and the instant of readour at

the voltage drop of V.

The fixture also allows determining
leakage currents of reverse-polarized
diodes and of various switching devic-
es in the off state, such as JFETs, MOS-
FETs, BJTs (bipolar-junction transis-
tors), SCRs (silicon-controlled rectifi-
ers), and IGBTs (insulated-gate bipo-
lar transistors). In this case, the paral-
lel combination of the DUT (device
under test) and the added capacitor,
C, .., replaces the CUT (Figure 1b).

ADD

- The measurement and the formula for

evaluating the value of leakage cur-
rent are the same as those for leakage
current in the equation [,(=CXAV/
Lygae DUt Coop subst.xtutes‘ for the
CUT. A polystyrene-dielectric, 10-nF
C,pp works well for low-power devic-
es. For high-power devices, however,
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the value of C

ADD

tance of the DUT at OV.

Further, the fixture iri Figure 1b can
also determine the values of resistors of
tens of megohms to about 2 TQ. The
current in the equation [, =CXAV
in this case, is the current flow-
at approxi-
mately the reference voltage. The re-

tMEAS’

ing through resistor R, 5

sistance is roughly:

'MEAS
R acND = VREr X

or, more precisely:

should be at least 10
times the value of the parasitic capaci-

Capp XAVo'
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In all measurements, the voltage drop
of V,, should not exceed about one-fifth
of the reference-voltage value to allow
approximating the inherently exponen-
tial droop of V by a linear decrease.
The pushbutton switch in Figure 1a,
S,, must exhibit a leakage of less than 1
PA. Stranded, isolated leads terminated
with a gold-plated phosphorus-bronze
pin can serve as a low-leakage switch.
You can find gold-plated metal pieces
in any type of high-quality connectors.

Also, you can clip the DUT or CUT
between two gold-plated clips made of
similar connector parts. To minimize
the circuit’s leakage, it uses no PCB
(printed-circuit board). i+
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