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HIGH VOLTAGE
SILICON EPITAXIAL JUNCTION 3N123
INTEGRATED CHOPPER TRANSISTOR
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APPLICATIONS OF INTEGRATED CHOPPERS

When used as a switch the junction transistor
exhibits two predominant imperfections (see
Fig. #1). One of these is the saturation resis-
tance which is usually small enough to be dis-
regarded. The other is offset voltage. Offset
voltage appears as a potential in series with
the signal path and decreases with increasing
reverse beta. Since turning a transistor upside
down makes its forward beta its reverse beta
and vice versa, most low-level switching tran-
sistors are specified in the inverted mode. The
resulting offset voltages are in the order of
ImV. The offset voltage is temperature and
drive current sensitive. Were it not, it might
be easily cancelled with an adjustable series
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TRANSISTOR SWITCH AND ERRORS

The alternative is to use two series transistors
with matched offset voltage. A 50,V match over
a broad temperature range may be obtained in
this manner (see Fig. #2). Note that the total
Rsar is twice that of single transistors.
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MATCHED PAIR SWITCH AND ERRORS

Upon examination the matched pair can be
seen to have a common collector and common
base. Thus the pair could be replaced by a
single transistor with two emitters. This is the
integrated chopper (see Fig. #3). Because of
the proximity of the two emitters, an excellent

match of characteristics s inherent in the inte-
grated chopper. S E
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INTEGRATED CHOPPER
From a user's standpoint there are several
advantages to the integrated chopper,

(1) There is no logistics problem in keep-
ing matched pairs together.

(2) There is no problem in maintaining
two transistors at exactly the same
temperature.

(3) Drive current does not flow through
the external signal leads so offset volt-
age is more stable with changes in
drive current. ~

Reliability is higher due to the use of
a single device and a lesser number
of interconnections.

(5) The cost is inherently lower than two
separate units with all of their neces-
sary testing.
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Until recently, integrated choppers had one
drawback — standard planar technology will
not yield emitter breakdown voltages in excess
of 18 voits and that only grudgingly.

The Crystalonics PNP epitaxial junction pro-
cess has overcome this one drawback, resulting
in a low-cost high voltage component for all
accurate switching requirements. They may be
used in place of standard matched pairs and
mechanical choppers with savings in circuit
complexity and cost. They may also be used to
directly replace earlier low breakdown voltage
integrated choppers, including NPN types. The
only change necessary to use them in place of
NPN types is to reverse the collector and base
where phase relationships are important.
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