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High-Voltage and High-Current IEGT Devices
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Thyristors are still used as power devices for MW-class power electronics equipment, however, there is an increasing need for high-performance

devices offering compact and higher reliability for these equipment.

To meet these requirements, Toshiba has developed high-voltage and high-current injection enhanced gate transistors (IEGTs) with maximum block-

ing voltage of 4.5 kV and maximum current of 2.6 kA.

Users are able to select from two types of package - a plastic case module type and a press

pack type - according to the application.  These devices have excellent switching performance due to a good balance of gate connection and optimized
chip design.  In addition to planar gate type IEGTS, lower saturation voltage is achieved by trench gate to make lower power loss of power devices.
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Comparison of gate structures of IGBT and IEGT
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Electron injection enhancement effect
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Balance of collector current
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Locus curves of collector current density and collector voltage at turn-off
transient of 4,500 V [EGT
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Dependence of maximum turn-off current density on p-base sheet resis-
tance of 4,500 V IEGT
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Carrier distribution and collector voltage transient in high-voltage IEGT of
conventional structure
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Carrier distribution and collector voltage transient in high-voltage IEGT of
stored-charge-controlled structure

3 4,500V PPI

3.1 PPID#EE

EREEE 4,500 V- E A& T 2,600 AOPPIIZIZ 15 mm £
DIEGT F v 7H 42 ST b,

IEGT Fv 7% 3 &M% F— LIZEELT LT 26Ty
TERBEBNEY 7T oW TIEREL, 7y TSI g
LT, 2 BRI A ML AR LSBT HEIIL . $7242
O fIRIGEZ FE S 72 EBASTIEGT F v 7 LA LT
w5 (E8),

| I 5HER |
| [ | [ | [
z7u>7‘t‘>ﬂ E E 1\
‘ B NEFIR
G 7 TUTFVIR
AL RERAERR

8. EEHIEGTHEERR —42MDIEGT Fv 7% 3 &4 {[F—
M ECREL, EF25Fy 72N E') 77 T LTy T %5
W R L L, B BRI A L AR LB R B L 720
Cross-sectional view of PPI

®Z L Ea1—Vol.63No.11 (2008)




FoTOAVLIFEIIvIOEME T 7T ORI, FHIZIX
SR © ORI E ) TR S &, AR s
WEETI)e SNTEEOF v 7 EH—IIEHEL, WA
YA A% S FIELNE O BB R T OMILIZ X %5 1b% B
X, BIICHWEEEEZEIH LTS, FyTOr—MIZ

— Mg PR E T — NES T (AT 2T EY) LG
FERTEEIEIEGT 24y, ¥ 735, B, ©Y—IMaT
WA DB, 42 DIEGT F v TAAA v F ¥ ZHHIZHNIZ
THLUTHRIETAZ 2B CEEBITH—BETH XTI
LTwWa,

F72, IEGTF v 7% A K 558IE7L—24T, dLFvT
WALy T TR Ko THIERBMLTH /0 r — I 23k 2L
LIzl e ->Tw5 (K9),

' \|/7°

17")/7 e

¥ /7747:7J’f|\3'
R L— L

K 9. PPID#EE — 42D IEGT F v 7HSAAL v F o 7, H Tl
THEWLBWEITF — M PN EZ ML, IEGT %2 44 K358 57
L—2AT, bLIEGT F v 7D AA v F 7 BB Lo THHEERIL CTH /8y
I=IPHEHE UL S TH 5,

Structure of PPI
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Turn-off waveforms of 4.5 kV-2.6 kA PPI
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Turn-off waveforms of 3.3 kV-1.2 kA trench gate type PMI
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