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A Study on the Electrical Characteristics according to
Growth of Trench S10, Inside Super Junction IGBT Pillar
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Abstract

This paper proposes a structure in which Trench SiO, is grown inside of Super Junction IGBT P-Pillar. When
observing the electric field in 3D, we checked the region where the electric field have not affected inside of the P-Pillar.
The pillar region’s portion resistance is varied by the breakdown voltage and size of each pillar, which reduces the size
by growing SiO, after trenching has no field effect inside of that. At 4.5kV the same breakdown voltage, it was
confirmed that the On-state voltage drop improved by about 58%, 19% compared to Field Stop IGBT and conventional
Super Junction IGBT.
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Fig. 1. Super Junction IGBT structure and proposed structure.
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Fig. 2. 3D field distribution in the Pillar region.
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Table 1. Electrical properties according to SiO, depth and

width.
E 1. SO, Zolot HH[of mE M7|H EY
Depth of SiO, in Pillar (um) 13.0 14.0 15.0
Width of SiO; in Pillar (um) 1.4 12 0.7
Breakdown Voltage (V) 45238 | 45012 | 4,514.0
On-State Voltage drop (V) 27973 2.9165 3.0496
V. ZE

Field Stop IGBT®] 4-$ 1W< #H 3l ¥ Drift
Qe A7]9F v A& (Resistivity, Qxcm)e] F7F
atw] F Al Driftd e A@e]l A S7tstz] v
o &-AglAtAsE EAo] o] wR Tt Al &
oldS &3 P-Pillarthy- Trench SiO,E Zte
45kV Super Junction Field Stop IGBT9 Z 4 3}
gsstgon Fdg AFEAGE Field
Stop IGBT, Super Junction IGBT, A|¢tsl= +%
o A71A EAE ® 20 depdigich Pillar Ul
Si09] Zo] 13um, UYH] 1.4ume] -3 49k 3}
542 Field Stop 72 tH] °F 58%, Super Junction
T3 Y] 19% FEEE S S99 ’E}
P-Pillart] Trench SiO.% Pillard &
HaAA -G 50l

=

T
2=

=
T

%3] Multi Epitaxiald3 A A 115 %=

Trench Si0xE ©] &3+
&F Charge BalanceE <t A7)+
Al etst a1 =}p 3t}

ot Md

&
O.]_

adr}

o

=

3
C

Table 2. Comparison of electrical properties of IGBT structures.
2. IGBT #t=¢9| M7|® E4M vl

i

Breakdown On-state Voltage
Voltage drop
Unit
Field Stop 4,505.82 747706
Super Junction 4512.74 3.84099
Proposed structure 4,529.56 3.10598
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