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Abstract: This paper was proposed the theoretical research and optimal design 3000V super junction NPT IGBT for
using electrical automotive and power conversion. Because super junction IGBT was showed ultra low on
resistance, it was structure that can improve the thermal characteristics of conventional NPT IGBT. The electrical
characteristics of super junction NPT IGBT were 2.52 V of on state voltage drop, 4.33 V of threshold voltage and
2,846 V breakdown voltage. We did not obtaing 3,000 V breakdown voltage but we will obtain 3,000 V
breakdown voltage through improving p pillar layer. If we are carried this research, This device will be used

electrical automotive, power conversiton and high speed train.
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Fig. 1. The electrical field distribution of the conventional and
super junction devices.
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Fig. 2. The electrical field distribution of the conventional
NPT IGBT and super junction NPT IGBT.
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Fig. 3. The active cell of super junction NPT IGBT.
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Table 1. The design parameters of super junction NPT IGBt.

s Size _ Size
Classification Classification
(4am) (£m)
Cell Pitch 24 P+base Width 12.5
Gate Width 10 P+base Depth 0.6
P-base Width 14 JFET Depth Bl
P+ Collector
P-base Depth 24 0.5
Depth
. i N+ Emitter
N+ Emitter Width 1.5 0.5
Depth
N-pilla
N-drift Length 370 P 13
Resistivity
P-pill
N/P-pillar Depth 52 pi'ar 342
B Resistivity
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Fig. 4. The electric field distribution of SI IGBT at 370 m
length of N drift depth. (a) Y axis and (b) X axis.
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Fig. 5. The electric field distribution of SJ IGBT after
formation epitaxial layer. (a) Y axis and (b) X axis.
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Fig. 6. The vertical electric field distribution of SJ IGBT at

70 gm and 61.5 pm length of epitaxial layer.
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Table 2. The electrical characteristics of SI NPT IGBT.

Classification Value
Threshold Voltage(V) 4.33
On state Voltage Drop(V) 2.52
Breakdown Voltage(V) 2846
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Fig. 7. The threshold voltage characteristics of SJ NPT IGBT.
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Fig. 8. The on state voltage characteristics of SJ NPT IGBT.
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Fig. 9. The breakdown voltage characteristics of SJ NPT

IGBT.
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