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Abstract: This research was carried out experiments of variety IGBTs for industrial inverter and electric vehicle.
The devices for this paper were planar gate IGBT, trench gate IGBT and dual gate IGBT and we designed using
same design and process parameters. As a result of experiments, the electrical characteristics of planar gate IGBT
were 1,459 V of breakdown voltage, 4.04 V of threshold voltage and 4.7 V of on-state voltage drop. And the
electrical characteristics of trench gate IGBT were 1,473 V of breakdown voltage, 4.11 V of threshold voltage and
3.17 V of on-state voltage drop. Lastly, the electrical characteristics of dual gate IGBT were 1,467 V of breakdown
voltage, 4.14 V of threshold voltage and 3.08V of on-state voltage drop. We almost knew that the trench gate
IGBT was superior to dual gate IGBT in terms of breakdown voltage. On the other hand, the dual gate IGBT was
better than the trench gate IGBT in terms of on state voltage drop.
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Name Unit Parameter

| Gatewidth ‘W

Pitch £m 10
Gate Emitter

Orid j Depth m 320

Resist Q 47

P-Base 5
depth JFET dose cm lel2

P-base dose cm’ 6.3el3

Gate width 4.25

N-drif

depth depth N+ width m 1
Emitter width gm 7.571
Gate oxide /m 0.093
ﬂ: % ﬂ: % P-bass depth /m 3.441
T P+ depth £m 0.475
M ¢P+dep1 N-drift depth m  42.9402

Fig. 1. Structure of planer gate type IGBT and the parameters of

design and process.
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Fig. 2. Breakdown voltage characteristics of planar gate IGBT

according to epi resistivity.
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Fig. 3. On-state voltage drop and threshold voltage

characteristics of planar gate IGBT according to p-base dose.
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Gate width  um 4.25
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Fig. 4. Structure and design parameters of trench gate type IGBT.
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Fig. 5. Breakdown voltage characteristics of planar gate IGBT

according to epi resistivity.
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Fig. 6. On-state voltage threshold  voltage
characteristics of planar gate IGBT according to p-base dose.
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Fig. 7. Structure of dual gate type IGBT.
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Fig. 8. The electrical characteristics of planar gate type IGBT, trench gate
type IGBT and dual gate type IGBT (a) Vth, (b) BV, and (c) Vee-sat.
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Table 1. The electrical characteristics of planar gate type
IGBT, trench gate type IGBT and dual gate type IGBT.

IGBT Planar gate Trench gate Dual gate
BV 1,459.08 1,473.12 1,467.04
Vth 4.04 4.11 4.14
Vce-sat 4.694 3.17 3.084
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