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A Latch-Up Immunized Lateral Trench IGBT with p+ Diverter Structure for
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Abstract

A new Lateral Trench Insulated Gate Bipolar Transistor (LTIGBT) with p+ diverter was proposed to
improve the characteristics of the conventional LTIGBT. The forward blocking voltage of the proposed
LTIGBT with p+ diverter was about 140V. That of the conventional LTIGBT of the same size was
105V. Because the p+ diverter region of the proposed device was enclosed trench oxide layer, the
electric field moved toward trench-oxide layer, and punch through breakdown of LTIGBT with p+
diverter was occurred, lately. Therefore, the p+ diverter of the proposed LTIGBT didn’'t relate to
breakdown voltage in a different way the conventional LTIGBT. The Latch-up current densities of the
convertional LTIGBT and proposed LTIGBT were 540A/cm’ and 1453A/cm’ respectively. The
enhanced latch-up capability of the proposed LTIGBT was obtained through holes in the current
directlv reaching the cathode via the p+ divert region and p+ cathode layer beneath n+ cathode layer.
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Fig. 1. Cross-section of the (a) conventional
LTIGBT (b) proposed LTIGBT with p+
diverter.
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Table 1. Device parameters used in the simulations.

Depth/ .
Thickness 3 a
(em ™)
(gm)
Gate oxide thickness 05
Trench depth of gate 45
Trench depth of cathode 45
Trench depth of anode 6.0
Cell width 190
p+ diverter layer 20 10"
n+ cathode layer 05 10%
p+ cathode layer 15 10"
p+ anode layer 0.5 102
p~ base layer 2.0 10%
n drift region 6.0 5% 10"
n+ buffer layer 1.0 10"
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Fig. 2. Forward conduction characteristics of the
conventional LTIGBT and the proposed
LTIGBT with p+ diverter.
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Fig. 5. Forward blocking characteristics of the
conventional LTIGBT and proposed
LTIGBT with pt+ diverter.
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Fig. 6. Turn-off characteristics of the conven-
tional LTIGBT and proposed LTIGBT
with p+ diverter.
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