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(57) Abstract: The present disclosure relates to the technical field of semiconductor devices, and in particular to a silicon carbide
junction barrier Schottky semiconductor device and a method for manufacturing the same. The silicon carbide junction barrier Schottky
semiconductor device comprises a substrate and an epitaxial layer which are stacked. An active region and a terminal region positioned
around the active region are arranged on the upper surface of the epitaxial layer. The active region comprises several junction bartier
regions arranged at intervals, wherein the spacing between the junction barrier regions increases in increments in a direction from the
middle part of the active region to the edge of the active region. The current density in the center of the active region is slightly lower
than the current density at the edge of the active region, making heat distribution more uniform when the silicon carbide junction barrier
Schottky semiconductor device is in a positive operating mode. Thus the heat distribution of the device is optimized, and degradation
or reliability problems of the performance of the silicon carbide device due to local heat accumulation is prevented.

G HE: BRITW KA FESBARSE, RAKME, W&ol g 82 555 SRS 2
Hifl& Tk, MAESGH2 HFEFESURTLRZESRENTIRNINE R, Friddh ez ERimiE
AR XA T BT A9 DA Bl 2o X, Frid g BilsE THERENSGR 2K, Hh, mhida
Y5 DR rh B 22U SR T ), T A A 2 X [A) B T B 0. A U X0 B R R B AT Y X34 £ X
[ PR O R R G, (A5 R A R 45 95 &2 1 5 B o S AR A8 R 2 IE 10 T 4RI (0 30 A SR 57, LI IR B4 1k
SRR R, 38 SRR AR R S B A ST RE AR AL B AT S )

[ L& 5]



WO 2022/011983 AT |10 0000 AP0 0

B IBEE FRHEIEYW, ZRkG MRt ExR
{747) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS, IT,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR,LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, WS, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .



10

15

20

25

WO 2022/011983 PCT/CN2020/140015

BRUEEE 2HHEFSHSRTRERERE

ARNITESRT 2020 4F 07 F 13 HIERSHHEESHE. BHiES N
202010668498, 4« KWAZFRN “WRALRESE 22 B R S g A
W T R R S AR, Ha TR AR 5| &S S AEA
ST

BRAR G
ARTFW B S AR BRI, BRI, 98 e P A RESS
St PR AR T ARG T 5

BREA

BRACRE (SiC) R ARz —, BATRAEL Sdisr
Y SRS IR IS DRSSO s, AL Sic
DIRGFARRE G T SR @RSy MRS, (&
RV DU PuEssim. KEEA . FEBLIKENAT B ] 4 A
A7) R A S5 o

s TIRACAEDC R ROA R I, AL TR DR G, ARACAEDD
A PRI R TR s A A, O T ABORE 7™ A B e B
INGEF o NIL, XBRACAEDPRAH TS, LS R A, SIS RERE
PRI L) 341, AR IR R SR AL kAR R RE A IR BT S
A, A UM ELEL,

REARE

N T RERBRACAE DR A A i R R 2R S S AL A e AR RE I
IR B ME AR EOR AL, ARATHRME TP ks 3522 F ks
B ARG E R T

TS EIRE Y, AREABATT A7, AT ZE

1



10

15

20

WO 2022/011983 PCT/CN2020/140015

7 R AELS S 22 F i AR o

FRHR AR AT ST A ekl 35 22 R L SRas o, A=
SV E IR S AMESS ) Prid ML 2 SR s B A P AL T is A
DX R BBl 2o DX, B A I XA FE A Rl b B ah i X Hidr
WA AT B S 2 g B 710, ik %22 DX H TR B S o

AE— LS 7 20, IR A PR 8 i 1) T IR) P idsh
g DX IR TS A o

AE— S5 7 2 B et 3822 X Ba FE2N 2 wm, AT A IR IX
A R 2 T ), TR e 34522 X A]BE 1 pom TS INE] 4w mo

AE— 25 7 20 A IR A L5 3 BAE TR AME 2 _F AR TH
PRI JE =, i e IR T TR 18 A Db < Jees 2 R I AR <
JE)= .

E— Y5 772U R IR g 322 O S TR BRI o

AE— 50 7 =rh AR 3522 Y 31 AR R I LA A Ik
BB AR AR IMIE S T A alifl 2R R 2

A2 T =0, IR RO N B aE, HFHEA 0.01-0.03
Q - oan, SRR 100 u m-180 wmo

LS 7y ki BB EEREN S —EREE
N mE RS —& R E 0T LU N A SiC ¥ 5 H R i fimdi 22 .

N TS IR H, WRIEAEARTT R AT, AR TS
PR T P A e fe H R AR SRR LG T, BOREL N
AN TR TT AR kA k45 3522 B SR g4

R AN TFESE Tt A8 A B A e 25 34 22 1 o 3 S A A B il ads 'y
i, HAFELUT 2.



10

15

20

WO 2022/011983 PCT/CN2020/140015

T4 LI AIMIEZ

] TR AMIEZIFE N P B2 o0 2 I, I oA I DX RN i
XK PRIBE AR, AIRXE P R B A XAt 21X

AEAMIEZ ) AR IRIE BN R )= i E AR )= o

AE— RS 7y 2 AEAMIEZ B BRI R IE i A e = A
AL E IR R 2 JF I GG« Frids el IS 42 el A0 L A YR AE BT i o
JECHYT R i B i< e 2 A IR R )=

AE—YS T 20 BB A B Z 28 Si0 Si0, SINFISIONH
M 2R 4G, RT3 NPECVD. LPCVDEKALD, FrdA-Jilt
FlAJE Y R FE A 50-2000nm

TR TR T — M AR IX S5, M TR A,
EEAS AT I DX A O ) H 38 2 B L AT R X3 % DXl 1) v S R R AT, (oA
At A 22 R SRS AE LR 0] TAERT A B 5 DL
IR ARAE AT H Y, i Jmy il i B S Ei s R 1 e
AR AL ] SE M R)
B &l 354 BF

FA A AN T B — 5843 B B & RS2 AR AR AT Rt — D P, il
EARNTFI I ERAE. B WS ASS I o AT 7R B SL i
IR ] S LU TR AT, IR RO AR A HIA Y PR AE . A5
B P

1 AR SR AL A AR AR Y U B A

] 2 SRR B AR AR B e AR P i S5 1A

] 3 SRR B AR B e AR T2 i 205 1A

& 4 ARSI B — R b iE e 322 H RE3E T SR AR



10

15

20

25

WO 2022/011983 PCT/CN2020/140015

A~ 1H 7 =

& 5 AT SR 1T P UL 522 B il A
T s T A

& 6 NAAITSE B HENT — FhAfE 24 48 F Rt SR gs
(RN RSN R

(4] 7-15 WAL TT S BT AL AR AL R ZE 528 B Rp e AR AR 11
3 T3 3525 A O I I AP s T o

B

R 24 AMER; 3. UK 4 KGRI, 5. SR 6
PR 7. WIS 8. BIMEIEE; ov A RELILE;
10 B4R 11 MR

BTG R

N TAEARBARGUAY N GG A ATT T2, NIREs &
DTFSEHEHTH AL, XA TS B AT A T 58
Hoilid, AR, Frlnd 1SR DG A AT 5 M SEHE B, AN
ARG o B AT ISR, ARG IE R AN AR
A B ST SRR T BRSBTS B, RN e AR
THRAP A o

i SIS, AR ATT A B W ATFIBCR RS M AT B g A
W TR RTINS G, AN R R A
WM e R o I AZBRRX AL B AETE SR O 1 n] LAE R
DME X BRR A AT SE M f . thsh, ARiE “QudE” A “BAa7 L
NABAIRAEM AN, HEETEE AR EA, flw, B8 7 R
FILBRA OTHIE R Tk ARG s A BT A
AR LE BRuf HIT AR PGB A M5 L 11 )ik SR R



10

15

20

25

WO 2022/011983 PCT/CN2020/140015

Dtk P AT B

AT, R 17 R T S R R
SRR 17 L 0 P RN TP A 7 sl B R o s
AR S A AT SIS, F T BUE I
Y TR A AT R T, SR J7 o R A
e

HH, ERERATEER T Al LT ROR T AL hr B O R LA, i
ATREATHan HAth A5 S0, planARss “ B ARl Ml ge Tk
ANIERMECRI R AR B R R o X T ARG B B A AT, ATLAR
P LA DUBR R S AT A AT B B S

BEOh, ATE BT ERTS CRIET BT SCER. filn, i
7 W LUEREERES, R, s AU i USRS RS,
ofFEIERE LU RS, oA Rl h R e, Sl
AEBA R U B G L TR A B SR o 0T ek e AR
NG, A AR LA DUBE R AR TE A T B B S

i R HIHE, AARSRIE DO T, AT IS A S it )
HERFAE T LA B o TR 225 B TR RS O SR AT A

BIF

TR AR E T I AR A, WRAGRE AR WERR AT PN 4545
f, JEBEER 3V Aafy), S el ifEIE s S A
WA R B R RS g, Ha it O 1v), Sl ife/ . Hix
Ak R ARGE (SBD) AR MW ERT, T HRe i 20 254
TIHPZMAIEAL, FESCRER .  TDEZ R, & 1 s,
WAUAE PR A R 322 M REAE (JBS) 451y, RIAEAMIEE
KRBT P BB FIEAX, i iEgh 3522 M R A e A
SBD AR IE MR PN MR SRR, RIS R AR, S



10

15

20

25

WO 2022/011983 PCT/CN2020/140015

THL/ N

WE 1 B, wAhE 1BS AR IR SIS, BT RRALEE PN 4]
SRR, R0 T, T AR I BHAR 1 Ry Bl
BRACAE NI RAUREART AT EIAN . RHOREOAT S8, nlel 2 F1 3 fr
N, BALHE TBS TR AT IR R B (R P R TR
DXIlgE) AR, R, BRAGAE TBS AR IE 1M CAER R S8 5imd
SR AP AHBTERBRGEE R, D, FrLOE R Aol
R <t , AT REA ORI REIRBACHI T SERR W e Oy T I —HoR
Al , AR TP PR, A BRI At E 3
— BB SR PR, U A, S m L TARRAE
(e

AR S R B A AT F I s IR SR S E TR o (R
T, BOK T RIS R L, s K DA R R
JUE X PG R S8 A HERA Y SO e AT B SEBr )T, (H2 BT
SERER SO 1 DXCIIRT 21 et i 2 TRl AR AL L, e 2 AL i ) 2 T
W NRIMHSRR AR o 275 A NI BAEE S B s e e, AR
TR 7 B S BIAS 32BN DR T T vp s IR R TR AR, Tl
CIRFASFRIRIEAR,, Hean i 5 R A 22 o

W 4 R5 fros, ARATTSERIHL RIS S22 F Rl
AR R R B BCE I R 2 8 BRIBHEM G2 7+ K 1
FIANIER 2, FiridsMESS 2 EERIRBCE APRIX 3 AT s A RIX 3
JR B ZomilX 4, B X 3 Ui TR B BeE a2 1X 5 DL IA
BEAEATAIME R 2 R A BHRE)E 2 60 BRICTTEST S22 F Rk G
VP AR B B AL TR ME |2 SR it 2 9 FIERP =
10,

Horp, AP VRIOMIERS 2 BATSH— 2L, AR 1 18 N



10

15

20

25

WO 2022/011983 PCT/CN2020/140015

WAt Ll R A 22X s HAS S 453X 5 i
i P RURPCE AT i g 221X 5 T LI 4 Frs iR,
WATLONINE | RATFTAMERNIRE, BRI LS4 22 1
Fep ARG TR B T SR R SRR AE

IR 6 VENIRALRELS 5 22 Py il SR G Y PIAR A3
A, BIEIRE 8 MRS 48 F et AR I BIAR A
Mo SBRLE 9 ERIGHT KATEZ M B e, M=
KAFVE, PRAP 2 10 e B ORAP L 55 A5 sz 21 Fe o He S PR
o

FESESLtlh, WlEl 4 F10s fos, NS ATRK 3 BT Al
TN, FridghBaal s Bz XAttt Wl
DASEAE i oD R 2 BE LS R i G DXl F i s JEE AR, DAk
FIPCALE 7 AT H I, e RN R S B ek AR RE Y IR
P Bla] SEp ],

eSS Ty, R AR B PRI 5 S Lt g4 4a X
TSN 2 wm, WAEIRIX DR, G582 KRR DA% 1.0 pms 1.2
ums 14dugms 1.6 ums 20pums 24 ums 2.7 um~ 3.0 gm~ 3.5 um-
4.0 pm AYRLESEHTRT . R, WATRIX DRI S, 455
L2 DX [P 1R) P AP OB K, AR A B L A TR B T LA
s, WATLUNZ A, BIInAETRIXE) DAl 2, KREIPIAEH %
AT 10 4%, EAIN OGN, g5 3522 XITRIFE AT LAY 1.0 wm,
10um, 1.5um, I.5um, I5um, 1.8um, 1.8um, 1.8 um, 2.0u
m, 20 um, HP 1.0um F 2.0 um WRIEEDBIEAERA, 1.5 um
FI 1.8 wm FYTRIE A TAEAT = Ao

FE—SESCE B, Qs 6 Frs, IANAAAIRIX 3 WP s
JTT), S54RI S W IRIEEHI, JFHEE 22X 5 158 LR HEm,



10

15

20

25

WO 2022/011983 PCT/CN2020/140015

AR 2R, TR T EAEAGE RO R 2 JEE Lt i 2 X
Sl R FERSAG, DAMIASIMEACE oA H Y, o A el
R FEAAEAA T RE A IR B AT SE ]l

S SR R, AYFE A PRI AR LTI, 532X
[ PR ANAL g3 2a DXRY S BER IS, HAtufs — E R A
MIRCR, (ERCRi A I 4-1 6 W7 50F, oA X 0 R R
XFIE I AR ok, Smi2 B s 22 .0 R T -

PR RS AR AU TS 2 23 Y R R AR Al T LA
s B s Bl I EL B R AT B BRI e R ] 225 %
PR AR SARGH T, AR AR R B E S AR
JEH T ARG B B RN CORBUE TR, AR PEAIEIA .

AP ATT T LB St BIR SE TR AL 28 Y ek AR
arfFI T, HALRE LU 224K

AR W7 o, AR T, HRERE 1 BRSNS

FLORAY, #FE 1 IEBOANAI At HABHA4 0.01~0.03 Qem),
JRJER 320~380 wm, AMIEEE 2 BYJEEN 5-100 w m, NEE PB4
H1X10"~5X10" ions/em®, 1] LUE A EININTERL)Z . 320~380 um
14 JEL JEEAG L BT 5 A4 o TR B T EL A 0 ) e SR D T2 TR
TS,

AR 20 ANl 8 o, AEAMEES 2 By _ERIETIRUE A 11,
SRR TRV ML PR R, R HE A, 285 P
RSP THEASIHEIZ 11 BB B IR, 32258k Rl L
[ AP XA 283 DR P s A, A A PRy P Y
B ARSI 5,



10

15

20

25

WO 2022/011983 PCT/CN2020/140015

LB IR AR IZ 11 W LUNSIO N 2 A RERE VA5,
MR IR 0.2-4 wm; PRUE RN T2 O B2 B FEAT
CHRELEFIEANTL, FrRNNEATS 1 BE v alid A4l

AN
= o

AER 3 W 9 o, RBRITEARISBIEIE , Ra5 s il &
T HEAE A m il O B AR 2, SR 103 B R A R P I 2R i
T, WOE IS BRI . b RS 145 7 R NG 20 R A SR AR
PRI SRR 0.05-2 wm, JE IR 1500-1900 C o

R 4 10 s, Bl ez o, HA e iEz 6
e, UiEESRENE —SREENE _SRE. P —aE
JES AN T R, T LURD N BB AT Ak i A de i 22
5§54 BB EFEEARKRT Tiv Mos W. Pds Niv Au i H414G;
0B EAREARIRT AL TVAL S8 &2  Ni/AL 68 & 2 51 Ti/Ni/Al
SREE, HRSRZ MR 2-5 pm. FHWERZSREE S
PRI AL 38 FALTE il 23 [R) Hafaf XA 2L, AR AN R R 35
W By s s) 5 RN RS e sk 28, XN AR 8=
SiC PP ALY e — D2z ) X2 PRk 42

AES: W 11 Fos, s Bz 9. A Blitb R 9 BAEE
ABRTSiIO. SiO,~ SiNs SiON=KENMTIALE, ST DU yiRUT %
Kl g, AT LR BT 20 HA R TPECVD. LPCVD~ ALD,
I B 2 B SN 50-2000nm

AR 6 WK 12 Fror, HlsTU2RIERP L 10, Hpgdr2 10
RNk (PL) #itL)2, Mo (P #iALZ RS I EE 1-5 1
Mo

IR 7 W 13 B, ARl o JERD AR At Jalid L2
ACRERS S 1 983 22 100-180 wmo



10

15

20

WO 2022/011983 PCT/CN2020/140015

R 8 WK 14 Frw, EATE 1 W T RO B I piR, £
PIOGIR KOG T R i S )2 7, Wl ez Jg )2 7 W LICK Nis
Ti/Ni &EEE TV/Al RS2 TUNVAL SRS b Eb—F, H
J2 R 10-500 nmoo

ER 9 W 15 Fow, fERCHEf<s B R 7 BB BT IS
JE )2 8 T e SR A8 )20 Ti/Ni/Ag <5 @& /281 Ti/ANi/Ag
sEaE, SR E U REEN 0.5-4.0 pmo

MRl EIR S BB A 2S5 22 F e Rl AR A F R 7 638
A DVELAE AR B b BB IR R A 28 BRESCBL SURIR e 2 v 27
FISREA, R P ARG B AN GRS TR, AEREAFRAN
P

A58 B A5 e o SR R R b R4 BT S, B S B
R A AR AR A SR () R AN ) 2 AL, %A St 81 T A [ A 1B
wb o HAHZ LRI

LA EASGEA TR BRI 2, AN 5 s i ol
ST o KX SRS ] (17 22 FiE SO AT FAN GOR BT A2
ST 7 LK), AKSCH e R SO — MU AT DAAEAN I A 2T RS o
RGBT, AR S S R, ASKE AR S BT A S
Fir7s WX LS, 172 BT 455 A SO F O Y SRR R A
Y B B VB o

10



10

15

20

25

WO 2022/011983 PCT/CN2020/140015

W M E Ok B

L — PR g3 4a F R ARG, G RSB IS A
SMIES i SN b S TAIBE B A R XL e A A 5 X0 ] ) 2
DX, R AR XA T IR s E A 21X, AR A P R TP R
EJHGHTI, Frs a3 22 X B [z .

2. ARHEAURIESR 1 Tk ) B rE s 522 M e a1, o,
THATIEAT IR R R RN T 1), B2l 5522 XU B8 REE I 0 o

3. MRARECFIEER 1 frik i pAb kgl 42 H Rt Ui, Ho,
FrALEH 2 XS0 2 pm, IEFTEA PR i LS T, fr
WREESZ XA 1w om BWHEME] 4 1w mo

4. ARPEFCRNESR 1 Bk A a3 22 B il Spces ), b
P AT IR DO 5 BAE TR M2 R BEIAE R S, Fridsl i
F T TR R B A R e e 2R B A B S 2

5 HRPEAR R 4 PR R A k4G 3 22 B R L Spkes ), oA
FridfHi s R B 2 RENE —SRELE —ERE, ikH—
@ E T LR N B SiC B ik M b filidi 22 .

6. MRAEACR R 1 BRI A 43 22 L2 Splces ), P
Fr iR &5 3528 XN AL B o

7. WHEECRESR 1 BRI A 43 22 R S plces ), P
SRR AT IR SMIE 2 SR T A e glifl 2o

8. MURAUFIZER 7 FriR R RESE 44 28 1Y Fp e SRl Hop
IS EA I )= SR BRI S .

9. —FhifbaEg i B SRS R RIE vk, T4
FELR 1-8 A=W ik B AU 4544522 F R ARG 1 s LU 2D
IR

11



WO 2022/011983 PCT/CN2020/140015

TAT R B MEES

TR AMEESEN P RIS P3N, IR TE oA I X AN
DAY P A IR, AIRKAY P AR IR AR frid 522 X

FESNIEJZ I AR IO IR R A Pl Z R 2

10. HRASHORZLR 9 Frid iy filidJr i, Hob, /MR ERIRK
UOE IR 2 A el AR AP 2 2 S IR B4 - i) R4
P AL L A A T AT TP A T T T2 S IR o S R B AN < S 2o

12



WO 2022/011983

FER
(BfrEZEa

PCT/CN2020/140015

SiC N- #k

RIS

EA
(BREBZAR

e
Sulii e, e e e .
M 0 Y I 0 0 A 0 8 5 M 5 5 Y W,

el

1

Sl

e

SiC N+ #7)

=

-

-

-

-

-

-
-
-

.

-

-

-

-

.

-

-
.

-
.

-
.

-
.

.

-
-
.

-

-

-
.

-

-

-

-

=
-

-
-

.
M

S

i
i
i
i
i
i
i
i
i
i

.

-
-
-
-

-
.

-
.

-
-
.

-
-
-
-
-
-
-
-
-
-
-
-
-

-

-

-

-
-

-

-

-

-

-

-

-

-

-
-
-

.

.

.

.

-

-

-
-
-
-
-

.

-
-
-
-
-
-

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

-
-

-

-

-
i

.

.

i

-
-

i
i
i
i
o

-
.

i
i
i
i
i
i
i

-

-
-

-
-

-

-

-

i

-

-

-

i
i
i

.

.

-
-

-

-

-
-

i

-

B

-

-

-

-

-

-

-

-

-

-

-

e

i
i
i
i
i
i
i
i
i
i
i
i
i

-
.

-
.

-
-
.

-
.

-
.
-

-
-
-
-
-
-
-
-
-
-
-
-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
.

-

-

-

.




WO 2022/011983

o

o

‘o
e
-

.

-

-

-

-

-

.

-

-
-
-

-

-
-
-
-
-
-

-

-

-

-

-

-

-
-
-

.

.
-
-

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

-

-

-

-

-

-

-

-

-

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-

-

-
-
-
-

.

-

-

-

-
-
-
-
-

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

.

-

-
-

-

-

-

-
-
-
-
-
-

.

.

.

.

.

.

.

.

.

.

.

-
.

.

.

-

-
-
-
-
-
-
-
-

-

.

4

-

v

e

-

-
-

-

-
-

-
-

.

.

.

.

.

.

.

.

.

.

.

.

.

-
.

.

-

-

-

-

-

-

-

.

-

.

-

.

-

.

-

.

.

-

-
-

-

-
-

_

-
-

.

PCT/CN2020/140015

£

-
-

5

&

.

N

o8
R

K2

A

iR

=

X

R

ATy T
R e

P
S 5

e T
B 5

5

e
o -

T T
i - 23




PCT/CN2020/140015
3/5

WO 2022/011983

e

-

i
-

¥

- -

*

R

e EEREEG

-

- . B

-

=

.

-

-

on

-

-

-

-

L : . e
. . - i

B

8




WO 2022/011983 PCT/CN2020/140015

4/5

U Uy L....JL\J\L.J L

S P+

& 12



PCT/CN2020/140015

WO 2022/011983

S/5

& 14

5

1



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2020/140015

A. CLASSIFICATION OF SUBJECT MATTER
HO1L 29/872(2006.01)i; HO1L 29/06(2006.01)i; HO1L 29/16(2006.01)i; HOIL 21/329(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO1L

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNABS; CNTXT; CNKI; SIPOABS; DWPL; USTXT; WOTXT; EPTXT: BRILIE, TEER L&Y, 455528, (A1 22 4 H,
JBIEE, [RIR@, 1BJBR, HEhn, Wi/, 33, 3398, SiC, silicon carbide, junction barrier, JBS, schottky, space?, interval?, increas-+,
decreas+, reduc+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 110112221 A (XIDIAN UNIVERSITY) 09 August 2019 (2019-08-09) 1-10
description, paragraphs [0025]-[0055], and figures 1 and 2

X JP H02137368 A (TOSHIBA CORP.) 25 May 1990 (1990-05-25) 1-10
description page 350 right-hand column last paragraph - page 351 right-hand column last
paragraph, figure 5

X JP 2010003841 A (TOYOTA MOTOR CORP. et al.) 07 January 2010 (2010-01-07) 1-10
description paragraphs [0020]-[0063], figures 1, 2, 4-7

X CN 109244146 A (WUXI NCE POWER CO., LTD.) 18 January 2019 (2019-01-18) 1-10
description, paragraphs [0024]-[0034], and figures 4-6

A CN 109560142 A (XTAMEN SAN'AN INTEGRATED CIRCUIT CO., LTD.) 02 April 2019 1-10
(2019-04-02)
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

22 February 2021 02 April 2021

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2020/140015
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 110112221 A 09 August 2019 None
JP HO02137368 A 25 May 1990 None
JP 2010003841 A 07 January 2010 None
CN 109244146 A 18 Janmary 2019 CN 208819891 U 03 May 2019
CN 109560142 A 02 April 2019 None

Form PCT/ISA/210 (patent family annex) (January 2015)




EFrRRRE Il P iR 5
PCT/CN2020/140015

A ESIRbaES
HO1L 29/872(2006.01)i; HOIL 29/06(2006.01)i; HOIL 29/16(2006.01)i; HOIL 21/329(2006.01)i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
HO1L

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS; CNTXT; CNKI ; STPOABS ; DWPT ; USTXT;; WOTXT; EPTXT: Wbk, FERRiLEY), 453d, SRR, HEpk, [HiE,
ARG, TEIRE, ¥4An, I, 68, 3y, SiC, silicon carbide, junction barrier, JBS, schottky, space?, in—
terval?, increas+, decreas+, reduc+

C. PRI
% A* SISO, MR, JSREARSCETE HH 2 AR 5k
X CN 110112221 A (PR RS 20194 8 9H (2019 - 08 - 09) 1-10
WEEF5510025]1-[0055] B, PHEL, 2
X JP H02137368 A (TOSHIBA CORP) 19904 5H 25H (1990 - 05 - 25) 1-10
1t B P BB 350 T A AR B SR 1 B SR 31 TL A A= RIS 5B 1 B, FfTIEIS
X JP 2010003841 A (TOYOTA MOTOR CORP %) 20104E 1H 7H (2010 - 01 - 07) 1-10
PEEE S EE0020]-[0063 1 BE, PAE1. 2. 4-7
X CN 109244146 A (LB HHaERMERAT) 20194 15 18H (2019 - 01 - 18) 1-10
WEE 5100241100341 B, PHIE4-6
A CN 109560142 A (B[ =ZERBBERAT) 20194 45 2H (2019 - 04 - 02) 1-10
e
[Nacssepprecms: b . TR R
x5 FISCHER R, w7 AEHTE E BRI B 25 A, 5 R ARAL, (H % T R
“A7 UL IR T I SR — B A F St R 16 B8 B RO 7E e SCE
“g” EE%$%E%%%&ZE®E%E%$%&%% X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Stk X
~ B “Y’*UW%%I@ 3% R — R R A ST S I
E%E?ﬁ%%mﬁ%l LR i ERSCtE Cn B ik Wimkaty, U oA BRESmEATAAcR
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@‘f
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
[l P 2 SERR 5 R 1 H #A Rt 22 R 5 1 25 H 3
20214 21 22H 20214 45 2H
TSA/ CNF 42 F% FITHE 25 b b SZRUE R
o [ 2R 50 R AR (TSA/CN) )J_—Tﬁ%z
R G BT e X & ] A P L3R 65 100088
£E5S (86-10)62019451 Hi551S  (86-512) 88995893

PCT/1SA/210 3 (58271) (20154E1 1)



Bl s 18 5
XTREERNESR PCT/CN2020/140015
W B 3 PR S SO el 7 e el
CN 110112221 A 20194F 8H 9H T
JP HO02137368 A 19904 58 25H T
JP 2010003841 A 20104F 1H 7H T
CN 109244146 A 20194 18 18H CN 208819891 U 20194F 5H 3H
CN 109560142 A 20194F 4H 2H T

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

