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Fig. 1
NPT-IGBT; (¢) FS-IGBT;(d) ITC-IGBT (Unit:pm)
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Schematic structures of the ITC-IGBT former types of IGBTs and the ITC-IGBT
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Fig.3 (a) Forward voltage characteristics of FS-IGBT; (b)
Forward voltage characteristics of I'TC-IGBT

Py PR R 5 0 B Sl R R T RO T R T A i A
LR R BEIR B A AL A 00 . 40 2R R T SR, #R
I DU I IR B A T AR E S AR R A R
E R EEREE . N7 B AR H AR TGBT AN JH H 4 B R AT
A oA ] o T 7 P S B T R AR ) ) B RO
Al R T S IR T i B T AR R 1 R T 5 B
TR IR AR R B RO R AR R e T AR R
FEE R TR L 8 3] T B HAR (D).

4.2 FXR%ME

el B FS-IGBT #1114 3% B 48 itk IGBT 1y & 2
H AR SR A B 4 BT He I 2 1R S AR 4 300V B
TR AR 3 A — S K 95 O 490ns | & {4 15V Y IE ik
W5 T IGBT S H BHAR /N, AR 4 2% T 7 2 5K
AT 14 558 H 3 200 SA. (R B 3E 24 35 5 1 2L o T A
PR 7 foff 4 4 1) 3 P9 % B AR 47 O 150 A/ em” .

P93 B S HL A IGBT 1 JF & fet s = B ANl 5 B
/. BT IGBT g g 5 0 o 3 i 103 5 2 6% %6, 5 ik
FRATVAE T OGRS WT s |) . 1] 5 i Rk vfF 5.1 X107 7s
B 20 285 3, 25 08 0 B3R B (B) 458 0L 7 6ns 247 B F I &
S E G AE 5.8 X 10 Ts B ZI 2 &K T 0. 298A, A 11,
HF R R] /N F 76. Sns, B AN S W 1) (8] 24 24 82ns. FS-

|V

cc

[ 300V

B4 JFRA S HOR B
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A New Structural IGBT an Internal Transparent Collector
IGBT and Its Simulation”

Wang Hao', Hu Dongqing, Wu Yu, Zhou Wending, and Kang Baowei

(Department of Electronic Science & Technology, Beijing University of Technology, Beijing 100022, China)

Abstract: The performance of a new structural IGBT— an internal transparent collector IGBT (ITC-IGBT) that is proposed re-
cently is simulated. On the foundation of the traditional non-transparent collector IGBT structure,a local high recombination region
where the carriers’ lifetime is low enough is introduced just below the collector in the collector region. In this way.a transparent col-
lector is realized in this IGBT. Meanwhile, the technical problem of ultra thin wafer processing during the manufacturing of low volt-
age transparent collector IGBTs is also avoided. We emphasize the simulation of the temperature and turn-off characteristics of the
device,and compare it with the existing PT-IGBT and FS-IGBT. The results demonstrate that by properly coordinating the configura-
tion of the parameters,not only does the internal transparent collector IGBT boast a positive temperature coefficient of saturation
voltage, it also possesses a fast turn-off speed,indicating the excellent performance of the transparent collector IGBT.
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