¥ Submicrosecond Power-Switching Test Circuit

Switching time is <300 ns.

Marshall Space Flight Center, Alabama

A circuit that changes an electrical load
in a switching time shorter than 0.3 mi-
crosecond has been devised. This circuit
can be used in testing the regulation char-
acteristics of powersupply circuits — espe-
cially switching power-converter circuits
that are supposed to be able to provide ac-
ceptably high degrees of regulation in re-
sponse to rapid load transients.

The combination of this powerswitching
circuit and a known passive constant load
could be an attractive alternative to a typical
commercially available load-bank circuit
that can be made to operate in nominal
constant-voltage, constant-current, and
constantresistance modes. The switching
provided by a typical commercial load-bank
circuit in the constantresistance mode is
not fast enough for testing of regulation in
response to load transients. Moreover,
some test engineers do not trust the test re-
sults obtained when using commercial
load-bank circuits because the dynamic re-
sponses of those circuits are, variously,

partly unknown and/or excessively com-
plex. In contrast, the combination of this
circuit and a passive constant load offers
both rapid switching and known (or at least
better known) load dynamics.

The powerswitching circuit (see figure)
includes a signal-input section, a wide-hys-
teresis Schmitt trigger that prevents false
triggering in the event of switch-contact
bounce, a dual-bipolar-transistor power
stage that drives the gate of a metal oxide
semiconductor field-effect transistor (MOS-
FET), and the MOSFET, which is the out-
put device that performs the switching of
the load. The MOSFET in the specific ver-
sion of the circuit shown in the figure is
rated to stand off a potential of 100 V in the
“off” state and to pass a current of 20 A in
the “on” state. The switching time of this
circuit (the characteristic time of rise or fall
of the potential at the drain of the MOS-
FET) is <300 ns.

The circuit can accept any of three
control inputs — which one depending

on the test that one seeks to perform: a
repetitive waveform from a signal gener-
ator, momentary closure of a push-but-
ton switch, or closure or opening of a
manually operated on/off switch. In the
case of a signal generator, one can adjust
the frequency and duty cycle as needed
to obtain the desired AC power-supply
response, which one could display on an
oscilloscope. Momentary switch closure
could be useful for obtaining (and, if de-
sired, displaying on an oscilloscope set
to trigger on an event) the response of a
power supply to a single load transient.
The on/off switch can be used to switch
between load states in which static-load
regulation measurements are per-
formed.

This work was done by Eric N. Iolk of Jacobs
Sverdrup Technology, Inc. for Marshall Space
Flight Center. For further information, contact
Sammy Nabors, MSFC Commercialization Assis-
tance Lead, at sammy.a.nabors@nasa.gov. Refer
to MFS-31811-1.
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This Power-Switching Test Circuit, in combination with the switched passive load, could be an attractive alternative to a typical commercially available load-
bank circuit.
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