
睦 CS′ げ Taεん.助クι6   rヵιIィ′力εθ,グ α982 fη″,っzα′グθπα″θπ SθιググS滋″Dιυたιs,雲θゎθ

A-4-5 A NEW HIGH POWER SlllITCHINC‐  TRANSISTOR

Krishan S. Tarneja

Semi conductor D'ivi sion , l^lesti nqhouse El ectr j c Corporati on

Youngwood, PA 15697
The overal I obj ecti ve of thi s paper i s to present the deve'l opment of dev'i ce

desiqn and process techniques for the fabrication of hiqh current, fast switchinq
transistors in the ranqe of 400-500 VCfO(SUS) ranqe. This paper discusses how the

results obtained on a 23mm device have been applied to a larger djameter (33mm)

transi stor. An improved base contact for equal izing the base-emitter vo1 tage at

high currents has been developed alono with an improved emjtter-contact preform

wh'ich 'i ncreases the sil icon area available for current conduction. The electri cal

performance achieved is consistent with the theoretjcal optimum design. This

paper descri bes the device des'ign, water-processing techniques, and various measure-

ments including forward S0A, DC characterjstics and switchjno times.

Despite its dg€, the bipo'lar transistor is still one of the major switchinq
components used for power electronjcs appl icatjons. For those cases urhere con-

trolled turn-off js FsQuired, it is probably the dominant c0mponent. presently,

there are two important trends jn the bipolar transistor industry. 0ne trend is
to increase the device area so that hjqher currents and voltages can be switched.

The second trend invol ves improvements in characterization methods and understand-
ing of the turn-off process. In this paper, we will present the fabrication and

performance of a nevv experimental 33mm diameter transjstor wjth a design of 500V,

l50A with fast switchjng capab'i 1ity. A processinq flow d.i agram jndicating the

various steps and the appropriate device cross section is shown in Figure l. Most

of the steps invol ved conventional sil'icon processing procedure with the exception

being al1oying, bevel qrind, spin etch, and emitter preform attachment. For pur-

p0ses of electrical testing, the emitter preform is held in place using a ring of
RTV silicon elastomar. A photograph of the completed fusion element with the

emitter contactjng preform attached js shown jn Fiqure II. The metallurqical
emitter area for this desiqn is 3.2cn?, and the emitter-base perimeter is lZlcm.

An example of the collector characteristic for a transistor of this desjqn js

shown in Figure III. The VCfO(SUS) for thjs transistor is 560V. The maximum gain

current product is approximately .|400A at VCf = 2.5Y, Measured collector current
fall-time in a clamped inductive turn-off cjrcuit is approximately 0.2 us for an

I. of .|50A.

This paper shows how the results obtained on a 23mm device have been applied
to a larqe diameter (33mm) transistor. Rather than simply scaling-up the prevjous
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mask d'imensions, a number of new ideas and modifications of the previous design

have been made. These changes are:

I . An improved base-contact system for equal'izing the base-emitter vo'l tage

at hi qh currents.

An improved emitter-contact preform which increases the sil icon area

avai I abl e f or current conduct'i on.

3. An'increase in the amount of interdigitation of emitter and base, per-

mitting one to achieve an hff vs IC performance that more closely

approximates the ideal case.

Thi s paper wi I I descri be the desi gn, pF0cessing, and measured el ectri cal

resul ts of these new transi stors.
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Figure III


