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Abstract: This paper was analyzed electrical characteristics of super junction IGBT with super junction field rings.
As a result of super junction IGBT with super junction field rings, we obtained 3,300 V breakdown voltage and
good thermal characteristics. we obtained shrinked chip size because field ring was decreased than field ring for
conventional IGBT, too. And we fabricated super junction IGBT with super junction field rings. As a result of
measuring fabricated chip, we obtained 3,300 V breakdown voltage. The fabricated devices were replaced thyristos
using high voltage conversion, sufficiently.
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Fig. 1. The structure of field rings for conventional NPT
IGBT.

Table 1. The design parameters of field ring for conventional
NPT IGBT.

Size Size
Classification Classification
(pm) (pm)
Cell pitch 350 Ring width 26
Field oxide .
. 3 Buffer width 30
height
Buffer depth 8 Ring depth 8
3600 T T T T —a_ B
3500 "
3400 i
s 3300 i
>
0 3200 |
3100 i
3000 " 4
80 85 90 95 100
Ring number

Fig. 2. The breakdown voltage characteristics according to field
rings of conventional NPT IGBT.
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Fig. 3. The distribution of electric field of field rings for
conventional NPT IGBT.

Fig. 4. The structure of field rings for super junction NPT
IGBT.
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Table 2. The design parameters of field ring for super junction
NPT IGBT.

Size Size
Classification Classification
(pm) (um)
Cell pitch 350 Ring width 26
Pillar width 24 Pillar depth 60

Fig. 7. The SEM picture of fabricated super junction NPT

IGBT.

Fig. 5. The electric field distribution of field rings for super
junction NPT IGBT.
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Fig. 9. The packaged super junction IGBT with super junction

field rings.
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Fig. 10. The breakdown voltage characteristic of the fabricated
super junction IGBT with super junction field rings.

Fig. 11. The measured data of super junction IGBT with super
junction field rings.
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