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Abstract: In this paper, we analyzed the structural design and electrical characteristics of a 3.3 kV super junction FS
IGBT as a next generation power device. The device parameters were extracted by design and process simulation.
To obtain optimal breakdown voltage, we researched the breakdown characteristics. Initially, we confirmed that the

breakdown voltage decreased as trench depth increased. We analyzed the breakdown voltage according to p pillar
dose. As a result of the experiment, we confirmed that the breakdown voltage increased as p pillar dose increased.

To obtain more than 3.3 kV, the p pillar dose was 5%10" cm

2 and the epi layer resistance was 140 Q. We

extracted design and process parameters considering the on state voltage drop.
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ARSI E 7|29 JLxHC} AMGS] A2 2 X3S Table 1. The design parameters of super junction FS IGBT.
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Fig. 2. The breakdown voltage characteristics of super junction

N-pi"ar Pillar FS IGBT according to depth of trench.
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Fig. 3. The breakdown voltage characteristics of super junction

FS IGBT according p-pillar dose.

Table 2. The breakdown voltage of super junction FS IGBT
according to p-pillar dose.

P-Pillar (cm?) BV (V)
1x10" 3177.92
5%10" 3305.02
1x10™ 3376.98
5x10" 3379.72
1x10° 3407.09
5x10" 3549.83
1x10' 3575.25
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Fig. 4. The breakdown voltage characteristics of super junction
FS IGBT according epi resist.
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Table 3. The breakdown voltage of super junction FS IGBT oo =9l A3 140 Qo2 UENJTH s A3 &
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