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2500 V& NPT-IGBTA X2l MAof st A+

Study on Design of 2500 V NPT IGBT

207, ohey’, wepn’
(Ey Goo Kang'®, Ahn Byoung Sub', and Tae Jin Nam')

Abstract

In this paper, we proposed 2500 V Non punch-through(NPT) Insulated gate bipolar transistor(IGBT)
for high voltage industry application. we carried out optimal simulation for high efficiency of 2500 V
NPT IGBT according to size of device. In results, we obtaind design parameter with 375 um n-drift
thickness, 15 um gate length, and Bum emitter windows. After we simulate with optimal parameter, we
obtained 2840 V breakdown voltage and 3.4V Vcesat. These design and process parameter will be
used designing of more 2000 V NPT IGBT devices.
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Fig. 1. The structure of 2500 V planar type
IGBT.
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1. AlE# oMol ALEHE 7|8 IGBT WM.
Table 1. Basic IGBT parameter for simulation.
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Table 2. The electrical characteristics according
to N-drift concentration.
S Emitter | Emitter | Breakdown .
3\ D _hacs - 7 ‘. ¥
drift | P-base (N9 | (B Voltaae Vee,sat
3.0%10" 3019 3779
35%10" [1.00x10"2.0<10" 5,010 9833 3,798
4.0%10% 2724 4,063
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Table 3. The electrical characteristics according
to p-base concentration.
P Emitter | Emitter | Breakdown |Vee,sa
N-drft | Pbase | vy | e | Voltage | ¢
1.00<10" 77U 4594
40%10" [3.00x10"| 20<10" | 50=<10" 2729 45548
500%10" 273 4541
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Table 4. The Electrical characteristics according
to Emitter(N+, P+) concentration.
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N-drift | P-base | Poey” [ BRReT B’::;g::’“ Vee,sat
10x10" 2724 4,063

3.0x10" [ 10x104 2728 3595

50%10" 27%6 3603

L 1ox10%| 2731 3932
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50x101 2127 3.904
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Table 5. The optimal parameter according to
simulation results.
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Table 6. The analysis of electrical characteristics
according to N-drift depth.

Emitt Emitter
N-drift | P-base R | A
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350x10" | 3.00x10™ | 3.00x10" | 1.00x10"
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N-drift | Total | Gate |window[Breakdow Vee.sat

depth width | lechth [(N+/P+)in Voltage| Y
330 2502 2742
340 2582 2.885
360 28 20 |4/4| 21% 325
37 2793 3562
400 2812 4.063

E 7. AolE Zo| =y] W3le wE #H7FH

54 24,

Table 7. The analysis of electrical characteristics
according to gate length.
N-drift | Total | Gate |window Breakdowvce ik
depth width |lechth [(N+/P+)n Voltage|
12 1318 3.580
15 1109 3.497
N +4
3 | 20 [ 1691 | 3462
P+4 um
25 2823 3.458
30 2846 3.476
400
20 12 2832 3.737
2B |15 | 2832 | 3577
28 20 ‘D" UM 2e37 | 3500
P+4 um
33 25 2843 3.446
38 30 2846 3.476
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Table 8. The optimal size to simulation results. Table 9. The optimal 2500 V IGBT parameter.
N-drift Total Gate windows N-drift | Gate Emitter e
A BV [Vcesat
depth length length (N+/P+) length | length | windows
—_— - 8 um Size / . = 8 um .
375 um 23 um 15 um ) Result 375 um | 15 um 4 il ) B0V (34 V
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