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Abstract

A novel insulated gate bipolar transister IGBT), called insulated trench cathode IGBT
(ISTC-IGBT), is proposed. ISTC-IGBT has a trenched well with the shallow P’ juction in
the conventional IGBT structure. The proposed structure has the capability of effectively
suppressing the parasitic thyristor latchup. The holding current of ISTC-IGBT is about 2 2
times greater than that of the conventional IGBT. Detailed analysis of the latchup
characteristics of ISTC-IGBT is performed by using the two- dimensional device simulator,
PISCES- 1 B.
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Table 1. Device parameters used in the
PISCES- I B simulation.

Cell Spacing Width of the P-well(s/2) : 11,8m
Distance between the wells(a/2) :13. 2um

N-drift Layer width:50m Ni=2E14 cm*®

N-buffer Layer ~ width:15um Ni=2E16 cm’

Deep P -well Y. junction+5um Na=1E16 ¢cm®

Deep P'-well Y. junctiont3, Sum

Gate Oxide Thicknees=0. 1im

Channel Length=2um

Shallow P-well Y. junction=1im, width=2um

Trench Depth=8im
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