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losses and unwanted inductance.
A prototype of the power supply 

measures 23×15×3.5 mm (Figure 3). 
It uses a custom coupled inductor, but 
you can choose from many off-the-
shelf coupled inductors available from 
BH Electronics (www.bhelectronics.
com), Coilcraft (www.coilcraft.com), 
and WÜrth Elektronik (www.we-online.

com). You can download the Linear 
Technology LTSpice code for this circuit 
from the online version of this Design 
Idea at www.edn.com/110217dia.EDN
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Circuit lets you test capacitors
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   ↘
Electrolytic capacitors tend to 
leak with time. The circuit in 

Figure 1 lets you test capacitors and de-
cide whether they’re worth using. You 
can set the constraint on the leakiness 
through the values of CREF/RREF. The val-
ues in the figure are typical for general 
testing of all capacitors, from 1-nF ce-
ramic versions to 1000-μF electrolytic 
types. The value of CREF in the circuit is 
near the value of the test capacitor, CX. 
You can also choose RREF, by a rotary-
switching arrangement, to be greater 
than or less than 22 MΩ.

When the pushbutton switch closes, 
capacitors CREF and CX charge through 
their respective PNP transistors. When 
the switch opens, the capacitors begin 
to discharge. CREF, assuming that it is in 
good condition, has an additional dis-
charge external resistance, RREF. The ca-

pacitor under test, CX, discharges through 
its internal resistance. If the leakage in CX 
is greater than that of CREF through RREF, 
then its voltage will fall faster. Thus, the 
voltage at the op amp’s noninverting 
input will be lower than at its inverting 
input, forcing the op amp’s output low 
and lighting the red LED. This LED in-
dicates that the test capacitor leaks. Test-
ing of the circuit reveals that even a 1-nF 
ceramic capacitor holds against the ref-
erence. Check the voltage rating on the 
test capacitor to make sure that it is high-
er than the voltage to which it will be 
charged—in this case, VSUPPLY is −1.8V.

The LF357 has a minimum supply 
voltage of 10V, but the testing took 
place at only 6V to allow a low upper-
limit voltage for the test capacitor. Make 
sure the capacitor has a FET or a MOS-
FET input stage.EDN
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Figure 1 Electrolytic capacitors tend to leak over time, but this circuit lets you test 

them and decide whether they’re worth using.
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