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FIG. 1 Schematic Cross—Section of the GAT
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Substrate
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FIG. 2 Schematic Layouts of Three Structures

(a) Orthogonal Strips Structure Proposed by Kondo et

al.; (b) Strip-Gate GridEmitter Structure; (¢) Island-Gate GridEmitter Structure
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FIG.3 Simulated Current Gains of Three Kinds of

Layout Designs Plotted Versus Collector Current
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FIG.4 Simulated Current Gains of Layout De-
sign of Strip-Gate Grid-Emitter Structure Versus

Collector Current
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FIG.5 Current Gains of Two Kinds of Layout De—
signs Versus Collector Current in the First Experi-

ment
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FIG.6 Current Gains of Two Kinds of Layout
Designs with Strip-Gate Grid-Emitter and Island-
Gate Grid-Emitter. Respectively, Versus Collec—

tor Current in the Second Experiment
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Table 1  Parameters of 5 Kinds of Power Transistors
di R BY ceo/V | B RAE DB RE Jo/ (A » mm™ ) | AFRGET) 0/us NEEI ] 0/ s
e 30U PR ( Motorola 13005) 500 1.55 1.7 0.4
IEAE 4 I 45H) GAT (Kondo %5) 11 500 0.43 1.3 0.24
IEAE S B4R GAT (A0t a) 500 0.75 0.5 0.1
S 9 AL E A G AT (AR SCIEE) 500 1.3 0.6 0.1
SO 9 SR GAT (AR ER) 500 1.5 0.6 0.1
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Structure Design Optimization of GAT Type Power Switching Transistors’

WANG Zhe, WU Yu, KANG Bao-wei and CHENG Xu

(College of Electronic Science & Technology. Beijing Polytechnic University. Beijing 100022, China)

Abstract: Two kinds of layout designs and the method of lowering the impurity concentration of the gate region are proposed
to improve the current rating of GATs. The experimental results show that the current rating will be improved by a factor of
1.6 by using the presently proposed layout with strip-gate and grid-emitter and improved by a factor of 1.08 when the dif-

fused surface concentration of the gate region is reduced from 2X 10%em™ > to 2. 5% 10"em™*

The current rating can reach
2 - . - - . - . - -
1.5A/mm" by using layout with island-gate and grid-emitter, as is comparable with that of the conventional bipolar power

transistors.
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