Zener test circuit serves as dc source

John Jardine, J] Designs, West Yorkshire, UK
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D, and resistor R, charge C, and establish
a logic one at IC,’s Pin 2. When the volt-
age at point E, ‘reaches approximately
2.7V,1C s input-voltage threshold, IC’s
output goes to logic zero, switching off
Q.

Energy stored in L s magnetic field
discharges through fast-recovery diode
D, and charges C,. Capacitor C, helps re-
move diode D ’s stored charge and helps
restart the chargmg cycle.

After several cycles, the voltage at E,
reaches the device under test’s reverse-
breakdown voltage and feeds current via
R, to IC’s Pin 1. As a result, the voltage
at E, stabilizes at the sum of the device
under test’s reverse-breakdown voltage
and a constant offset voltage of 5.4V
comprising the voltage across D —

4.7V—plus the forward voltage across
D,—0.7V. Thus, for a 100V zener as the
device under test, the voltage at E, meas-
ures approximately 105.4V. :

At start-up and under fault conditions,
resistor R, diode D, and resistor R, pro-
duce an dsymmetrlcal oscillation at ap-
proximately 2 kHz, which reduces the av-
erage current through L, and Q, to a safe
level.

To use the circuit as a variable medi-
um-voltage power supply, replace the de-
vice under test with the network in Fig-
ure 1b. Adjusting the potentiometer
varies the voltage at point E, from 22 to
120V. Maximum current available from
the circuit depends on the dc resistance,
L,’s magnetic-saturation characteristics,
and Q,’s on-resistance. For anominal 5V
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power supply and 430 mA of input cur-
rent, the circuit delivers 10 mA at 100V
for a 100V output, yielding an efficiency
of approximately 50%. Feeding L, from a
separate 12V power supply improves ef-
ficiency.

If you design your own inductor for L,
aim for a nominal inductance of 330 p.H
at 2A and a dc winding resistance of less
than 0.5€). For optimum operation, use
a fast-recovery diode for D_ and a logic-
level N-channel MOSFET with a break-
down voltage of 200V or greater and an
on-resistance of less than 0.3() for Q.
Note that zener-diode manufacturers
specify breakdown voltages at specific
test currents. Also, when you subject
them to high reverse voltages, signal
diodes exhibit zener behavior.c



