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7512 1V FEL B AR 13 A 407 b AE 6 o EH I, BB P8 A 300 RHART 328 s e 1) T 28 P UK

[0071]  gb4bh, KHL s o R HIRRE , B ARd 1 /de3g K, (H 2B I SR A SR 5100, B8
SRR AR R I 7= A

[0072]  [kAb, s I W 707 A 4 5| I B0 FE AR 13 1) I T AR T 40 S A AT b TR R 4
JEE 15 16BC B AL S8 9~12 [, Ge S A & 51 IR B R L B8 AR 1378 /)N, RR 4B AT
e FARREH100/N YA

[0073]  Hq U, ZEF8 5 RAL TR S T 15 PR (wide gap) P SRS RE OB b . di/dt KK 8
PRI SARES A P, BB AE I B ORITR I R R I A

[0074] {60 FIAEHL (simulation) 5% 21n L2 SARBEHR 1 00fK Tic 28 H B 1 7 9% o PSS
P A Pty - 21 N~ 2 23 45 (1) e 28 140 LUK L B S TE 224N B3 A 2 SRR R 1004
ol B R 190 A L 8% B8 = R 00 A L B P ) AR R P JEOR —  — B (HR B R DU A < B
PRI B e SN, AR A e LB /N

[0075]  KEIWAT (1) SARARHL500 5 4% 2 BH (1) 2 SARAREL 100 FE4T LU eI , AR AR (1 2 44
B 1001 AR R 55 HE 11 FEL SRR T o o 127 FRL JB ) P8R AR A T T B 1) 2 S A B 500461 2
N1/8~1/5EH .

[0076]  <SEjifafs2>

[0077] V|6 RN 72 A R BH 1) 88 — Sl ) 1) 2 SR B S I 602 R E P
74 DA 6 [ X-XER A 1) = Bl B I 6o TR R 5 TFEMR, IR & Ron 4
& 5| IR BRI HL B8 AR 1 3a, FH SRR N LU S A 4 51N B R . B AR 1 3a e TR 77 R34
BRI 92 7 A 4 51 BN BRI B AR 1 3a s 25 M P, P 8 MBI T &7 Sk P 7 1) AL % 1 1]
() 4 & 76 A 4 8 5 BV T T TS 5 IO AT 7 (1) 5 S P 7 [l AR 52 5 T 11 4 ) 7 R 4 51 D
[¥~F 1

[0078] 102 M7 Hi Sk QR J7 181 WS A7 45 J 51 AN B3 Rl Ha, 2 AR 1 3a ) 1 17 A0 75 0 Y
- JESE NG 8 5 IR 3 e S

[0079]  [&l6. 7 5B 1A FE S AET, BRI 2in] 5 Py B 1 TGBT.C F FEWD S A e B AEUAH |
VAHWAH . 42 )8 5 BN THO B E A N 345



CN 104040715 B w Bg B 7/10 |

[0080]  iZ~f- A4 2514200 HH UAH  VAH FIWAH 4 i  URH FH IGBT A8 4 9af1 -5 TGBTAE: v 9a J 7] F:
BOERE WD 10ay— 4 CF SR T 19 BB BALIGBTE A 11afl 5 1GBTAE Al lajx [
FEELERZEWDIE 1 2a y— 4 1) T R VAH IR AL FH IGBTAE Fr9b 11b A1 5 IGBTAS 17 9b,
1L 1b S 1) B B2 I FWDAES F 10b 1243 ) Ry —2EL 1 bR A0 8 A4 A o WAH TR BE FH TGBTAE Fr
9c  11e A5 IGBTHS Froc 1l i FEBE I FWDIS Fr10c¢  12¢43 A — 4L i 138 F1 R i A
Ji o

[0081] 7R T H B BRI 454 I Larp 7E B &) IS 2a ) IE T A 3 HL ] %84a.5a  Ba.
6b.6c, L H KA 15 [ S H a5 K 2 5a bk T i B S da o[ 1 2 R 550K . A i
W4 B S A B B 5 H 8] 2 4a ., 5a . 6a 6b 6 FNTS [H] 5:HL K 3a , fH 5 AR =

[0082] 545 4 5| AN B Il Fh 26 AR 1 3a e EH Bl 25 ) I 48 5 4 G 1 A i) I THD AN 35 T 43 1)
A A &R ba 16a. HIL, WA 48 5] IR BRI 28 AR 1 3a S 1 10 ) 4 )& 96 1 5a F1 S 1 1)
& JB VB 16a7E 12 F0 il FEL AR 1 3a ARG AN o7 A7 <08 51 IR B HE, PR AR L 3a it BLAE T A
HL P R 1) 45 e IR Ll 1 AR T o 75 1% 42 JE 76 15a 16a, 7E[R] — 77 1] L[] 2 A 42 )8 51
17.18.19.20.

[0083] & @517 .20/ € B IR K< B 15a, & & 71 18 19 EAAE W & ETE
16a, 312 5 54 B 15a . & B 16am ZE .. &8 5 N 7[E B A4 B 1 1 5adf H 5l 4 2 k)
Ji&14a . #3851 H i A Pl 21a . Nifi—F22a . Ui - 23a . Vi £~ 23b Wi §23¢ , Péi 21 a FlIN
Ui ¥ 22a M FL I MO~ AT HIFC B

[0084] i A FHLEI R A LA K la 1Y T B % da, 8] 8 H OB HAT 1GBTE Fr9a.9b,
9c AR HL AR AN S FWDIEs Jr10a 10b LOcH Bl ] K P+ 21a . 7£ 5 HL B 425a , [ E Jf i i 422
HN 224 . 75 5 L & Z26a.6b . 6¢ , 43 I [F 2 HE L B4 TGBTAS Fr1las 11b L1 E HL AR )
HFWDES A 12a12b 12¢ Y BIAR AN A2 Usin - 23a Vi 5~ 23b Wi §-23c o IR IGBTIE: JF FHFWDILES
Rl e A MR R Ta bl E B & S R

[0085] & & 5| W1 7] 5 78 5 Hi I Ze5a, &8 51 I L 83 i A e 5 4RI 2 ) 8ali] 2 7R
IGBT#: F9a.9b. 9c [ & 5 B M AIFWDAE: i 10a. 10b 10 FHAR M, 343 H 4k v %42 . 42 8 5|
I 19[H 52 A1 T L ¥l 2R 6a , 42 & 512038 3 AR 42 A4 B SR RE8alil 58 7/EIGBT S [ 11a 11b,
11 el R SR AN FIEWDAES F12a.12b 1 2¢ R BHFR AT, 3543 )k b i 4z

[0086]  DLAEAE NANER 5] H i I P 2 1a N £ 22a Uk F-23a . Vig F23b Wit F23c
A o it A0 5 B R 4 e R La ) 75 1 3 HR T2 3a s HH 1 T X P BRI 240t 4
RS, SER6In] [ FAREEHL200.,

[0087] 112K B A = A AR fL BRI AR B L 2% B RS (steady ) TAERS
IR I I

[o088]  &]12)& HEI 73RN AaAs AR R AHR (1 HE i I S T 1

[0089]  F&as TAERT , APuGF21aidE A L 49 1 M Ui 2 3ait H 21 47 B0M . SR )5 M B3,
A5 1 % [ BV~ 23 b K L 3% [5] BN 220 . HAK T 5, S & R 4a ) B iR ailid IGBTE /f
9ait N\ 4 JE fE 16a, 4 J&E 6 1 6al HL bl it 4 & 51 193k N\ T 6] %6 N T HLIE & 6all)
HAL It e 1 Ui £~ 23a 37 21 171 20

[0090] A7 Z8eMIR [m] () H 9t g 2 3k 3t HL ISl 226 b N TGBTARS 1 1bo AAIGBTE: 1 1bE N 42 8
P 15alf) L yhiE L 48 51 N TN S B &R 5a . 3E N 5 B Rba it HL I | ANSR F22a 1] A1

10
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[0091]  7EiZ g, vt S i B R 4a ) H Vita 5 1E T 0 4 JE 56 15a ff H Jih =2 S ) (1)
(BES) o BbAN , 3 3 1 1 42 @ 96 1 6a it HeL Y b S5 3t ik 1 TH 9 4 J&8 78 1 5ali) Ha Jith A2 S ] i (C
) o T4, Tt P2 1alf HL Yia 5 Ui Now - 22a 1) L U0 1 192 S 9] 1 (AR o BRI I, 7ERR S
TAEmS , P8 HL IR

[0092]  {H 2, #AHI; DA A 3RM-TGBTAE: Fi 1 Lb—FWDAS 1 2a— 17 2 MIK) i B o 3k (1) 1 26 BT 7~ 1)
g h F 5P F21a-1GBT.E Fr9a-FUMAY L ia b c .2 (B 738, Br DAAH B T30 3
b B FEAR I b 3G

[0093]  [Alt, 7E6 inl (- FARBEE 200 , FEARAS TAEMS , FL 4 f AR W P 11K

[0094]  <sZjitats3>

[0095] & 132 A% i BH ) 5 = STt 491 1) e AR 28 R 1) 3 B350 o A I o % AR 2R 2
2in1H FAEBHL300 % FARBEL 30045 F 2 A 5 L B R 1 48 G40 ik (B 48 5 )
) 1d e, A T AEHAG 48 51 B BRI REL B 6R 1 3d i) T AR sk A B AR B8 i AE 9 7 ) b Ay i
THLH.

[0096] YEt A SHL RN A% 41 d_ LB E R 7dE 2 TGBT A 9 d i) 4 H AR 1 AR
TNFRTEWDAES Fr () B AR AT o

[0097] YEtH A SHE RN A5 4E le LBt R d b 52 TGBTES F 11 d ) £ B AR AN A1 R
7N HIEWDAES ) B AR A

[0098] 54 4 J 5| AN B Il v 026 AR 1 3d 7 FH Bl 28 ) RSP 08 5 A G 1 A d ) I TR0 A0 35 T 49 )
A A B 15d. 16d. H Ik, WA 48 51 B BRI R s AR 1 3d {8 I 1 (1) 4 J&8 9 1 5 d AN T 1 1)
& JE T 16d7EZEN R H B AR 1 3d PN BEAERS o 761200 A 4 8 51 IR BRI H B AR 1 3d, ] 5 43
AR 4R 5 17d.18d.19d . 20d » G RFSdIH 52 43 @ 51 B 8d 5 TGB TS Fr 9d i & & ik
] A A B s BOFWD RS 1 B BHAR AT, AR} 8d 8] a2 <5 J& 51 i1 20d 55 TGBTAE F L L) & S5 A AT A
S AR B 7S BIEWDAES 7 1 FHAR AT , -4 AT 5 il e 42« 42 g 51 L 7d ] s 72 4 J@ i 15d I HL T
TSR 14d 428 51 A1 9d[E 2 78 4 JE TG 16dJF H Bm a2 41 ik 14d..

[0099]  7E7F A7 3 HL B A A 540 IS 1 dIY 3 HL B 52 4d, [ 2 A Pi - 21d o /E S
W Z25d, [l & IF i BB A 48 51N T dRINGG F-22d o P -2 1 d FINY 2 2d A AR P AT BC E
FH 4 J8 2% (BRO) TE B 727 A 3 L B R I 4 5 ) IS Le 1) 3 v PR 52 6, [ 58 JF R 422 Ui+
23d A4 JE 51 I19d. 5 H R R 5 d ik 5 FL I e Ad AL T T T B B 1R o

[0100]  ph4h, SREHAG 48 51 BN R 24 AR 1 3T BA 1 A S B B 4 2w I 1d
le, fE1%m A FHRBEE ALK e B 2 H B EEA Y T (IGBTE F9d. 11d AN
FWDA&S (B 13H A7 T IGBTAE 1 9d 1 1dI TS f3) ) « FI G 2404 #E AR 25 B, 58 il A A
300,

[0101] I8 R FHIE 13 454, EROR P AR AR HL 300 1K) 1 FE 3 K, (H &~ AR HL 3001
AR (footprint) K@M/ , BEEA B T 2228 AR B H 3001 F 40 1 RT k) o

[0102]  IXFPE LT , B W {8 St 9] 1 1) A7 4 i 5 AN %) B0 ) L B AR 1 333 — 2D A8 /N, FH G
FARALHL3001 e 42 H BB % i3t — D FEAIK

[0103] & 142 AE K 130~ AR ERAT b , Fn AR (5248 ) FBR BAHT L AN O 28) 1 FL U
()3 i 1 B o AP Y -21 didk N L il i i A 5 L B R A G IR 1A 1 5 B R AN

11
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& JE T I8d . M4 & 51 I 8 N7 45 4 J 51 IS EI I v 52 A 1 3d ) i A ) 46 Je8 9 1 6d i e
Wb G G199 o M 42 51T 9dt HH i He 9t el it 5 P 6 d 3t A1 Uity F-23d o
[0104]  {EHAHR , VRN F-22d 3E N T HE B Z5d . M5 L B Ze5 didi ok 4 JE 51BN 7D | IE
[ 4 & §E15d &)@ 51 20d i Al FWDAES A (B HR R 37 ) [ WL Vi e dit 1) 3t L P 2 6d Y8 5
H, P ZE6d PR HE I £ 9L 1 Ui - 23d

[0105] W yfialed yite Al 7 [H] — 77 i) L yaiacd , i i b AT R AL £ B A 1l AR TR — 7 1) 9
it o L af IR (~di/dt) 5 5 B RAdRI (L) R = A 1) S i B R ad b = AR 1 L T
(L (=di/dt) ) B e 35 02 5| i R HC I 1mi sk /) o

[0106]  Jk4h, DR (—di/dt) 54 @ 16d 1B (L) MR~ 41 SR E R d e
AERTHL R (L o (=di/dt) ) B H 3 £ FR 35 2R 5 | P g 30 BV 1T k)

[0107]  ixAf, Wi S K R4d 54 EH15d. B TE16d5 5 i K Rediaim i P47 Hi i
B, BRI/ NEL 2R L B YN B AR AR T ] %4d 6d & R B 16d L 16dH PR AR LT
[0108]  HP, BEASHN I IGBTt: Fr9d % F8 42 Bk TR AS I A 83 v 1k (YR VAL ) o

[0109] 1 , W (B AE R A3 B s TP F21d N F22d 4 B 46 (BR ) JE It BLAH
HPATHURC B , BB A5 PR (R FL 4 L JK

[0110]  [kAb, it ff & & 51 IR 50, RE M 4a F i A & Jd S IR BRI He B AR 13d 5 T LT 48
4d.6d [ KT EE B, 980N S 1) FL UKo

[0111] 54k, SiE s 3 1tk 1 2in 1 19 SR BR300 (H XS A & T 4in L A
6inl 1 SRR,

[0112]  ghAh, SEHf 1 ~ Skt 9] 3rp A 2 S AR Je it Fil2s 7 IGBTAS v AEWDAES Fy (1) 41+
{HA AT AR FIMOSFET (MOS3%) 28 B2 s A4 ) 585 B« J-FET (45 B4 37 88 L AR A ) 65 Fr BROSURR 2R
MR S R A S A SR AR IGBTAES Fr s

[0113] kA, MR NFWDAES v, A pn AR O o B ek 34 &2 A 46

[0114] kb, S ol 1 Ui B T 2in 112 SARRBEHL 100, SEHE B2 68 17 6inl [ 444
L2009 1)+, (H A B B BB %3 T 4421 SR ok (TGBTES Fr S5 FWDES 28 41 ) 7t
PR ARTER] — B 2E P 4 in 1 1 SAR KSR

(01151 5346, 76 Lk sEifeh , Uil 7 5 e B %85 5a . 5d b T i FI &4 da Ad B T TE &
HER BT B — 5 35 5 I 5. 5a. 5d I PU 5 B S i K R4 da  Ad ], H AT DL 2
FoAth 77 20 4, A m] RG] 15 s 1) 88— S it 0 > AR AR LOO R AR T 48] TS A, 5 i 1]
FARUTIE, SHE RN = S R4 B R SR E RN ED = S
ZABFR T RS FR UL T /NI SRR

[0116] P EARiC LA

[0117]  1,1a,1d,le HH FHEREMLLZHK

[0118]  2,2a,2d,2e PREHRR(E—HGAK)

[0119]  3,3a 5T ‘FHLE

[0120]  4,4a,4d SHER(EE-SFHER)

[0121]  5,5a,5d FHEXR(GE -SFHEZR)

[0122]  6,6a,6b,6c,6d SFHIKHRER(FE=HKZR)

[0123]  7,7a,7d,8,8a,8d 1k}

~N O Ol = W N =

12
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[0124]
[0125]
[0126]
[0127]
[0128]
[0129]
[0130]
[0131]
[0132]
[0133]
[0134]
[0135]
[0136]
[0137]
[0138]
[0139]
[0140]
[0141]
[0142]

9,9a,9d,11,11a,11d IGBT:t:
10,10a,12,12a FWDits

13,130, 13d 4 4 8 510G ER I BRAR CH AT S0t 51D 408 )

14,14a, 14d 424K (B8 444 iK)
15,15a,15d IEMEI4EHE(FHZE)
16,16a HHKI4EHE(FHZE)

17,17d &)@ 51 I (58— T 5] D

18,18d 4 )& 5| I (EE— T 51

19,19d & J&51 I (E— S 5] )

20,20d 4@ 5| (5 — S 51D
21,21a,21d PimF (IEARII AN 5] i +)
22,22a,22d N (G AMES 51 H )
23,23a,23d Ui [a] B A2 1) 2138 5| H o )
23b Vi

23c Wi+

24,24a AN NG

24d #Hg

100,200,300 > G4

a~i,r HIK
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