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Small, Efficient Power Supply for Xenon Lamps
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Figure 1. Schematic Diagram of Current Regulator

The unusual power demands of xenon lamps—
constant voltage of 15 V when *‘on,” supply voltage
of 40 V when **off,”” and ionizing source of 25 kV pulse
—canbe'met with a new power source, smaller and more
efficient than previous models.

The device, which operates from 28 V dc, has four
sections: a preregulator, a dc-to-dc converter, a cur-
rent regulator, and a high-voltage starter. Although the
individual sections are basically conventional, they,
each have specific characteristics that are somewhat
unique.

The preregulator, for instance, requires fewer com-
ponents than other models, and can operate at fre-
quencies between 100 and 200 kHz with an efficiency
of 90%. At high frequencies, smaller transformers and
filter-capacitors can be used.

In the dec-to-dc converter, voltage feedback and cur-
rent feedback are both used. The current feedback is
applied from a separate transformer in series with the
voltage-feedback transformer The converter is free
running with either feedback, but voltage feedback pre-
dominates at high loads and current feedback predom-
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Figure 2. Schematic Diagram of Starter Circuit

inates at low loads. The unit provides 40 V for lamp
operation and -5 V for control of the current regulator
(Fig. 1), aripple-type device.

Another lead from the transformer’s -5 V winding
provides a 10-V square wave to drive the high voltage
starter. Adding secondary windings to the transformer
can produce different voltages for different purposes.

The high-voltage lamp starter (Fig. 2) has a balanced
voltage-doubling circuit driven by a 10-V peak-to-
peak square wave supplied by the converter. The wave
is transformed at 160 V peak-to-peak before the volt-
age is doubled. The resulting 160 V signal is stored
across the voltage-doubling capacitors until the relaxa-
tion oscillator fires a silicon-controlled rectifier. The
rectifier discharges the capacitor’s energy through the
primary of a high-voltage pulse transformer. The
oscillator allows the voltage-doubling capacitors to
charge and discharge until the xenon lamp lights. The
starter-inhibitingcircuit then provides a positive voltage
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to the gate of an N-channel field-effect transistor. The
transistor turns on and shorts the timing capacitor in
the oscillator so that further firing of the rectifier is
prevented. .
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