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(57) Abstract: Provided in the embodiments of the present application is an IGBT device. The IGBT device comprises a collector elec-
trode; an electric-field termination layer formed on the collector electrode; an electric-field transition layer formed on the electric-field
termination layer; a drift region formed on the electric-field transition layer; a plurality of column regions formed in the drift region;
and a well region formed above the drift region, wherein the doping concentration of the electric-field transition layer is less than the
doping concentration of the electric-field termination layer, and the drift region and the electric-field transition layer can be subjected
to an electrical conductivity modulation effect to accumulate few charge carriers. When the IGBT device is turned off, the electric-field
transition layer is completely exhausted, an electric field is reduced at the electric-field transition layer and is reduced to 0 at the elec-
tric-field termination layer, and the electric field is smoothly reduced from top to bottom at the junction of the electric-field transition
layer and the electric-field termination layer. The embodiments of the present application solve the technical problems of conventional
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80%xBV, Bl IGBT s [ & /Nl TAFH S 10%xBV, IGBT #f1 iH KTi
W TAEH N 80%<BV,

FARE), IGBT #8400 TAE L R AR IE BUETE B Y K T T 60%=BV
NFEET 70%>BV .

IGBT #5111 S2fr TAE B EBUE AR T95T 60%<BV /M F5T 70%xBV,
IGBT #31 H TARRERONEEE -

EARRFERRAR T, FEHEENL, Kb 5. B2, B\ “BEHER
77 BB B R RN BT I B TR R T A B B G &, RN 1T il A H
TE AR, AR Ha R B 7R T8 1) 3 B sl o LR AT R e 77 7. LA
eS8 FITT BRI R, DR AN BRI A 3ot A4 B 07 PO PR A

gegh, RiE<HE— “BH TR K, WA R AR~ BE A
xof BB AL B B TR TR R D EORRHAE 4R . ik, FREA S —. 48
U HIRFAE FT DL R B B A B — A B 2 MR . FEAS B A IR
Fr, “EAIE SGRBRADHAS, BImRAS, =S, BRARRS A A RNIRE .

TEAHEF, BRARS A AR E MM e, RiBeedlr, S8 SRIEN
figr SRR DOERSAE], W LU BRI, nT DU (RIS (R AR
A L A O N I I T S PTAS TT A FAH AR R R o X T A AT ) B 4
RN, T CARHE AR Bl A IR AR AR A Fp i v i B

S CORUR 1A G LE W R B S ], (RARAIOER A AR A B34
THREAGIEMENEA, TG X LS IR A A AR A S . B L, BRI
R LSRR X AR R A S — T 3 1Y) St 9] LA B N AR R A Y L ) BT A T R
B

AR, ARAUHRIEAR N AT LU A B R AT 5% Fh s A0 AL A T AN i B AR H
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TERIABAIATTE . XRE, (i A H T X 2E B DO 28 g T A B BN SR
HERBARNEEZA, ARG EE RS XERa) MR EN .
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BN SR A

1. —FF IGBT #34, FLRFIEAE T, B35:

BB RRRN R (12);

TESSAE TR S it B RIEE 3B 20 i 2k 2 (11);

TERAE TR I L JZ 2 BRI B R dERE (1;

TERRAE TR Wl 2 2 B RIEE — B A B RERE X (2), PLRJERTEE
R X P9 ELA T BN e 7 10 Rl g HE A0 2 AN 88— 5 0 R AUAT X (3);

TERRAEFTIR SRS X ETTRISE— B A BB X (7);

Hr, mypdEENBRKE<mZZ I LENBIRKE, EBEXMESE
T2 53 W RE S R AL S R RN AR R A BEIR T IGBT #3445, Frik iz

HE B T AR, HIATE TR I U R AR TR I b BN R 0,
EENT Rao SR b O § = R 7k S S O Rt VA= = I (T N = 4 3 8

2. FRHEBORIER 1 Frik i IGBT #344, HAHMEAE T, Higfeiigd =)
TRIIRIER T wwe rens HIBE BRI Z I FRIRIER T s el 200
K AR

(T e ron—T wgrren) /T wirran<l0%;

3. MRARBCREER 1 BTk i IGBT #4, FRMEAE T, Izl E TR
SR R wprren S BIZZIEE ERINBIKIE R wumraalPHEIF R R
Favg

(R zupren—R wgeren) /R ez mn<l0%;

4. WRBUCRIESR 3 BTk IGBT 28 4, FRHEAE T, Wizl ) E B0k
A= iR 7p w9 O w1 TE2 AT TR 3L e N

5. MARBCRIEER 4 BTk i) IGBT #44, FREAT, HigdEZmisah
MBS R FE B E NS RN EESAG6.

6. MPEAURIESR 1 & 5 F—Frid K IGBT #, HAFETE T, HIgEz
HIH S E Q o/ N T 55T k%xEc/Es;
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Fo, k%9 IGBT 4 R /N T TAE HUE 2600 T F3 5 B2 (5 I Fit o 2 v
e E 4L, Ec 4 IGBT 284 Si #HRINIE AT 75, € 4 IGBT s
Si I B

7. PR R 6 Ik IGBT s, HAFEAE T, mpdERERSB RN
MR NIBLEN, R E R AR E Q A I EEE Wp W2 LT
KA

Q s=qxGxWp’/2;

H, q ARAHETIHEAE, G NEREBHBRINRIE,

8. MRIEBIHIZR 6 Tk i IGBT &4, HAFEAE T, PrdtElX (3D fh
AR X (2) KIFmFFy, HEPREX (3) MM mAEREX (2) KT i
SASREEEEZR (1D 1 RRmER:.

9. MRIMEFIE R 8 BTk i IGBT #%4, AT/ T, HHs:

BUBRRERIMER (4, TEEHETTRERSIX (2) Z EHALFBHIX (7)
ZFs

Hr, FrdtdX (3) (1 EumfEssx (2) W b P53, BRTdRAEX (3D
K L AERE X (2) B ESin g3 5] 5 BTk AN E R T R T

10. HRIERUFIESR 9 ATk i IGBT #3¢F, HAMEG T, B0

Ewtkelg (13), JERAEBRNK (12) 27T,

HRIA A, BHATRBEX (7)) 19 ERIR S RABIFTRIMEE (4) K

MEAE (5, TERIEFTIRMH A RE A ;

R (6), BRERRMENLZE (5) 2B, BRI SRR (7)
H LR -5

BBREBNR (8), HFRBIX (7) B9 ERIEA T, BARMK

(8) RIRFELUBHIX (7) ¥k
E (9, e TR A E R 2 b B T8 A (8);
Ratke g (10), BRI RSN (8) MAFE (9 by M,
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