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S1 PROVIDING A SEMICONDUCTOR SUBSTRATE AND FORMING A FIRST N-TYPE
EPITAXIAL LAYER ON THE SEMICONDUCTOR SUBSTRATE

82 FORMING A HARD MASK LAYER WITH AN OPENING ABOVE THE FIRST N-TYPE
EPITAXIAL LAYER

S3 ETCHING THE FIRST EPITAXIAL LAYER ALONG THE OPENING UNTIL EXPOSING
THE SEMICONDUCTOR SUBSTRATE TO FORM A P-TYPE BARRIER PATTERN

54 FORMING A P-TYPE BARRIER LAYER WITH THE SAME THICKNESS AS THE FIRST
N-TYPE EPITAXIAL LAYER IN THE P-TYPE BARRIER PATTERN

§5 REMOVING THE HARD MASK LAYER

56 FORMING A SECOND N-TYPE EPITAXIAL LAYER ON THE FIRST N-TYPE EPITAXIAL
LAYER AND THE P-TYPE BARRIER LAYER

$7 FORMING A GATE ELECTRODE ON THE SECOND EPITAXIAL LAYER, FORMING
SOURCE IN THE SECOND N-TYPE EPITAXIAL LAYER ON BOTH SIDES OF THE GATE,
AND FORMING A DRAIN ON THE BACK SURFACE OF THE SEMICONDUCTOR
SUBSTRATE CORRESPONDING TO THE GATE AND THE SOURCE

(57) Abstract: A VDMOS device and a manufacturing method thereof are
provided. The method includes: providing a semiconductor substrate and
forming a first N-type epitaxial layer on the semiconductor substrate (S1);
forming a hard mask layer with openings above the first N-type epitaxial
layer (S2); etching the first N-type epitaxial layer along the openings until
exposing the semiconductor substrate to form a P-type barrier pattern
(S3); forming a P-type barrier layer with the same thickness as the first N-
type epitaxial layer in the P-type barrier pattern (S4); removing the hard
mask layer (S5); forming a second N-type epitaxial layer on the first N-
type epitaxial layer and the P-type barrier layer (S6); forming a gate elec-
trode on the second N-type epitaxial layer, forming sources in the second
N-type epitaxial layer on both sides of the gate, and forming a drain on the
back surface of the semiconductor substrate corresponding to the gate and
the sources (S7). The method has no need to perform ion implantation and
high temperature annealing repeatedly, and can form a P-type barrier layer
with good uniformity at a time. The process of the method is simple and
can be easily controlled, thereby decreasing the manufacturing cost of the
device.

[LEE T



WO 2011/160591 A1 W00 ) A0 R A

NA, SD, SL, SZ, TZ, UG, ZM, ZW), B\ (AM, AZ, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
BY, KG, KZ, MD, RU, TJ, TM), BX#l (AL, AT, BE, TG).

BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, pec /e
HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, adp:
PT, RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, — f3EE R R E(FLIE 21 43).

57) THE:

R T —Fr VDMOS a3 f R HIET %, E7iats: #REESERE, E¥SHELENEE N2
SR (S1) s e — NRSMER ETE AR ITOREREZ (S2)  WITOZIME — N BSMNER RS
AT, TR P R (S3) 5 7E P AU ER AL P RHER, 55— NASMERBEMAR (S4 5 &
RWREZ (S5 5 £ — NRSMEZMN P RRUPHZ EARREE — N BASMNEZ (S6) 5 5~ NRSNMEZ LN
Ik, e AR P A 58 — N BRYSNE 22N TE AR, R S M AR RS T 1 B AR RS IR AR (87 o 14T
EATETZRE AN ERIE K, — KBRS AR P REME. 275 T ZEA, B ESEHIF R
T FHIIAE R A .



10

15

20

25

WO 2011/160591 PCT/CN2011/076175

.
VDMOS 254 B A H14E 7 ik
AWFEERT 210 F 6 A 25 ORXFEEANLE. PFETH
201010213340.4. % 80 % #A“VDMOS BHALH4E7 %769+ B £ 4] P iF49
AR, HAHNTEids| AEesERPFHT.,

FARARIR
KK R R BB, 4533 RA) R AW E T F H)4F VDMOS 25 4R 49
F kR VDMOS 2464454,

HEHEKR

&= H Y e BB F AR 2L E (VDMOS )VE 4 2 & 4 64 —FF,
2 s s A7 SR NI Tk B SR 2 D B AR @ =y S

ILA AR VDMOS L 4F 44 4|V 77 sk 4w w155 4 200810057881 5 ¢4+ & &
Ao P adey, BARLAEE 1 28 4w, B 1T, &4, #EN
A FRATR 100, EATE N B FFIR4TK 100 LA N RIS E & 101; &
B, BEPriE NASNE E 101 EFRAN M A E 111 Fofs T AT 2 M AL
B 111 Lg% ah A E 108, 34, WAL A 2, AT NABhE & 101
HAT P BHEAN, A P B 107, Fid P BF 107 42T % S E 108 4% % fl;
A, APEP B 107 Faeg NARSME & 101 #4578 FEAN, BRPAM
HE 104 RE, 54 E 3, #ATESLRBTIEN, AL PH 107 AF R
NAFHLER 106; %G, AFA 4, #FLELIY, ES GaEME 108
L FHRAMMEAEE 109, ENBFTHLER 106 L5 HRBHEEEE 110,
BFFRATE 100 69 @R RREEZE 112, FrEH @248 FRAt&
100 E8MFA K@ egAST &, PrEmme B & 109 5 % dati & 108 %R
MM C, FriX B4R E 110 fa NA FH LK 106 R MR T RS,
Prid i B & 112 5 F S ARAT IR 100 # R T WAL D,

A BARTG R4y P RS E6H R R RGHGHTE, KT VDMOS
BARG) G R E A E BT,

AT Rk BRI, NARARKEE NS EE 101 #4575 45 Fix



10

15

20

25

WO 2011/160591 PCT/CN2011/076175

e
ANVABR ZBEK TR, £NRSEE 101 HMHB R P AL E, 225K
HTEAAZHREBERKIR, TLEE, HFTEANNYIUTFES, FH
HiERAF.

Fgb, &Z—FF VDMOS ZE4Fag4)4E 7 ik, B HEiFey P A
[ E, Rl me, BHh4, FleRAK.

AR
ALK BARALT —FF VDMOS 254 a9 #I4E 5 ik, AL 3 9 Hkddrey P
A E, RTLRE, 5, #lERAK,
AT FI ARG, KAPRMT —FF VDMOS B4 09411 7 %, @38
RAEFFHRATR, P FATR 2 A % — N B sE &
B A FH— NBSNE B b7 R AR T u e iR &
BRI 2 24k — N RShsE & 2 B b FFRAT R, ok P A TR A

FEPTE PATEIEE M A P RS &, SPrid % — N RS B
#4 R ;

F IR PR AR IR

PR — NAR SN E EAfe PR FBIS B L/ 5 = N &l Shat &,

BRI = N BUSPE B b5 T R AR, AR A M4y 5% = N Rl st &
W R IR, 15 AR A BAMAT BL 64 F FARAT R T & R IR

ik ey, PR — NARISNE BegATAt A s st 2 dh Ak, BETLE A 5~20
oK, WILETTEh 30~60 BRA/Z K.

Tk ey, PTid P AVFAIS BAg AT A S Fhak, wILE A 10~20 Bt
J2 K.

Tikey, PriEFH = N BISNE Zegptat s st 2 ek, BAELEN 3~5
Mok, wIBE A 30~60 BRAFeSE K,

Tk ey, Prik P AFRIE R GG R T ik A sk E AN g ik

ik, PriAAdE IR &4 ik B fbaR . RALE. KR ALY .

Tikey, PridgH = NASNEEAE — NASME B RIRE B R E



10

15

20

25

WO 2011/160591 PCT/CN2011/076175

4
AR .

FFL GG, AKPAIRIRAE—FF VDMOS BH, @ds: FFHKATE, 5T F
FHRATR P E— NRI L E, L 80E: [ TFH— NAESEEAMG S E
— NASMEEREAF G P A TEIE; /2 TFAASE— NASE Efe P AL
BEEFHE NI EE, 2 THAESH = NARIEE R, 4T
WM G 5 = N RISPE BN 69 RAR, AL T AR Av R AR B 49 3 AR AT R
& 69 Rtk

TTikey, PR — NBINE Begppthobst 2 dme, BETLE A 5~20
oK, WILETTEh 30~60 BRA/Z K.

ik by, PPk P AR EGGAT A A e Ak, wIRE A 10~20 B
J2 K.

Tikey, TR H = N RSNIE B e Ap A s ah ik, BETLE A 3~5
Mok, wIBE A 30~60 BRAFeSE K,

S0A BRI, ANEEEAH TR E:

Btz 4k N RS IE &, FAE N RSN IE BRI R 5 L ARAR GG P A FR3%
B, FAF s RERITHRD FEAN, FAREEHTIABFEATS
MIBK, —RHRIGGELEIFH P AL, MAFRILHME, BZH#E
%), BT VDMOS Z54F 64 4 4E R AN

B B LA

B E TR, AR ERRRC B 6. FAERRTNE B i, b
BRI F AR ) &9 I B AR R A8 T AR B 6938 4. IR R ) F I EIRR T F A4 K%
HIWE, EEETREARNNLIE.

B 1 2E 4 ZIVHHE AR VDMOS B4 69447 3@~ & B,

B 5 & AR%K A4 VDMOS SH411E 7 kAR =& B,

Ho6ZRE 12 & KLHE VDMOS B4 F =3 @mam~ER.



10

15

20

25

WO 2011/160591 PCT/CN2011/076175

AR KT X,

AEARL G iR B 6. SFAEFe R A E AR 4T, T @4 AN B At
AR B 6 AR 256 7 R ABOF e 69 3LaA .

T XA AT RAE T 5 % RE) 84 Kb X T F R FILRL A6 TR E 44,
AT BALRE A GAT, T X454 T 63 Fx B fTbiE. 4K, €
A A =), 3+ EB 69 R ETIRBI AL A, s, RAATALERRF T+
FHAERF Ao/ RFHF., BFEELAT AfmgRes 8 e, RS R+
B8 2AF F 366 Fn /| BAR B X B G R A . B0, REAFRET 69 242 04
T L AMA BT, 2R RSB R AAR TUAZBRB| e T2 09T LA T
M Fe ) ARG

FIN, ATHRAEGHE —HIEAE S ZHIEZ “ L M T QIS —FF
AT PR A A AR BEAR GG AR, LT A L35 B ISR AETS R — e 5 =4
AEZ A 44 A, EAEH —Fef TAFAET RE R R H AR

2 7 Bl VDMOS E#F49 538 E I Hi &4 B, LA RARS H—
N RISNE B35 RE, A — NRIE EAMK RS % — N RIEEEE
R 69 PR LIS R, A ARG H ZAIEH R G — NRI e &, HF,
FANI SR R—NFIMEE, LBEAF— NI EEEE G,
BT R— TN EE, vA—ReGMe A (B3 45 B ) s T8 EitAT
PA B FIEN, EFTETINEERMT R T E, HE S ATIME EMRAT
W — NRIMEE, PP -T ot Emmiey-Frass B4 P AP &, 5w
TRIEENG B TE, WA BEAREHATP A FFIEABEE ZIHAITHREK
%,

B TFIABARE 2L REFEAUAZGREKFIE, £ VDMOS Z4H411F
FiELLRALR, THIEH, A VDMOS M4 R AR 5., L PALZIT
R E I, st&H— NRr st Bt fTa)4de, EERMAELNRE LEE —K
PRI E, REEMEE -~ NASEZRPAMIBE L FHRENA
SN E, PR S N ASNEEH K VDMOS B4, Frdskme, A5



10

15

20

25

WO 2011/160591 PCT/CN2011/076175

s
%1, 49 VDMOS BEH6g 52 5Aa 2, BIRT A7 R A, 5AFA S5, B5 2
A& B VDMOS B44E 7 2 AR~ ER. P 7 ik aiE:

IR S1, RAEFFHRATK, ATEFFARATREHRA F— N Bz &

T S2, EATAS— NASMEE FFHREA T2 ey misll &;

W S3, AT 24k — N B E B EF R FFARATR, B PR
FELAS B

B S4, EPTEPAAIELANHR P RIAEE, HSArEE — NASE
% EARR);

B S5, FRPTAMEIIEE;

I S6, FATAE— NAINE EAe P A [BIEE EH RS = N AP &,

HI ST, EATRF = N RINEE T ML, EAE AN FH = N A
Sh3E BN R IBIR, A SAR A RALNT AL 64 F SR AT R @ R IR AL

T @5 o FAR EAEH A AL AR AR 7 ERIT IR @A, HAEHE 6
2R 12, A6 EZH 12 AKX VDMOS BH4EF R 3 mam &8,

Bh, HHEER 6, RAAEFFIRATK 200, YA A6, PTiEFEFR
APJK 200 6950 £ R CHNA, EATIE FFRATR 200 L5 R FH —NAShE &
201, Arid F—NAVSPE & 201 694t Ay sha sk, B[R T E 4 30~60
BB, BAETLE A 5~20 K, BLEEAAHAS, BLEEFTRETLEHA
1E13~1E15cm™.

Y AER 6, EPTEF—NRIMEE 201 _EFARmRIEIEE 202, Frid
SR 202 494k B BACAER RALAE, 1B KK B — A5, Pridatds
B2 202 94T ik B BAAR, LB ESE B 2 300~500 32, AR5 kT AR A
T A RiR B 7 ik A A KA 69 B — 5564, PTEAIEIR & 202 6944
JRT VA fALEE, R BE T E # 500~3500 3%, AR ik 7T vA RAKE A ARITAR
Tk, BPTEARIENE R 202 A RACEERT, WARIEIEE 202 o — N R &
201 X AL QLR Hy 20~100 SROGEF BALE, B TEAF R E 202 55
— N RS2 & 202 Z 8 89 5L 77 .



10

15

20

25

WO 2011/160591 PCT/CN2011/076175

e

BA, 2HERT, EFRREEE 202 LK EEE 203, Frkm
B % 203 B EZ 30L& 202, VAP RIAEE 203 A3, #H47-F %24k
I7, FHRARMBATENLEE 203 R 69 RIE 1 E 202, £ ATEARIEIEE 202
A RIFT d, E2HMEL, ATE, EB T FRFHETHANF D XN
A REAE R & 202,

Y H R 0], AHE 8, EATREEIEE 202 AR dE, %
8Pk A K 203, F)B 2 bk AR AR IR & 202 49 ) — R4k G, B BT
2 d #4724k A £ E B F FRATR 200, B P RTLIEE K 215, XA AR,
PR RRETEAMNENE, R FRGBETE. RE, AFR9, TR
Haik L, ERAMEE 203, RE, EATE P RLEER 215 AH R P A
FB3%E 204, 5AAF — N AL & 201 BEARR . APk P A B3 & 204 494
M ik A RAFMIN e TF ., Pk P AV FRAS R 204 694 A ShaE g AR, S fA R
A 10~20 B A2 K .

M X — R34, T VA EPT ARG E N R0 &, TR H 24k,
FWRATE AR, G, SR e Tikalik, AEERFFHRATK,
o PRLEEL, RE, AL PALZEM AR R PRI E, AL P
R3S G FE A st i AR, W FRE ) 10~20 Bt/ K.,

BE, AFRE 10, #4720 TE, FRABEE 202, EHA4GE—N
RSN L & 201; EATEFI A6 5 — N RSP & 201 Fefrid P AUFAYS 2 204 £
TG = N RSN L & 205, ik 8 = N BUSp 3L & 205 494 A o s 3 0 4%,
HBETLE A 3~5 oK, WILETLE A 10~20 BiAe/B K, Prid s = N AShE
B 205 5% — N B E & 201 #I R B — 9 8RR AR iR, XAFFRIES Z N
RIS IE & 205 9B IAER AR R E . BLEERNEE — N AL E 201 244
.

o 10 s, i BB, EFH— NASMEE 201 BMHART 54 L
HARR KA 69 P A FRES & 204, ATk P A B3 & 204 49 2B 5 % — N & 4)
i E 201 AR . Prid P RS E & 204 49 b PR T 2ARIEILA AR89 P A FAds &
G5 4R E Ao b AR AT BRI E . b TR — AT B R P A (3%



10

15

20

25

WO 2011/160591 PCT/CN2011/076175

4
E, BUMAEARARA L ALY, AT EANUEGBREBEKITEAML, K
KBRS T LEHH, BIRT LA L4824, BIKT VDMOS EH6541 % R A,

KRG, WEAEE 11, EFES = NARIEE 205 LRBREIE, sTHE
AL EBAT 24K, R E 211, PTEAMARE 211 R ER TR TH8
% = N AL & 205 4950 . PR A~ & 211 &9 855 B 4 30~1000 3%,
FEFTRMAE 211 Lt An % dhak, st iralsk, H R %5 4aaME 208, FF
it % ok AR E 208 69558 B 25 1000~4000 3.

KRG, BEAFE 1, EFTEMANRE 211 = % dh 224 208 #4695 =N
RS 3E & 205 WHEATPRHEN, % ARPHE 207. FTiEPHE 207 H5PA! FL3% & 204,
H—NA SN 3E B 205 A%, 5F BLPTR PR 207 69 5 B K T 2 F 7 69 PR 135 & 204
T E. A —AEkp], PIEPHHEANGTE AB. BF, #E0EA
40~80KEV, #|&7LE A 1E12~1E13cm™. R/&, EPTEPH 207 M #ATNA &
BBFEN, BANAE EHB LR 206, FTANR EHLEFIEAHTE AP,
As , #8ELE #H 50~130KEV, #&EE A 1E15~2E16 cm™.

BA, BEE 12, TR BHHITEBMNIL, EFFENAEHERK 206
L RIBMAEE 210, £ % dnERME 208 Loy AR A B & 209; AT
RFFIRATE 200 AT BBREAAT@OLELY, £5 HAME 208 42 N

RFH LR 206 x5 64 F -FRATKE 200 F @ R BRAEE E 212, £+ KL
B ik 3 &) 2 48 FFARAT R 200 LA K@ egAast . Prik % dh AR E 208
5 MR 48 & 209 #%T VDMOS S 69 G, Prid N R E#45 4K 206 5
BARE B B 210 SRR T VDMOS B4 69 R S, ATid F R4t & 200 5 R
e B & 212 £ Bl a T VDMOS &9 R,

ARG, AR AL —F VDMOS B4, H4F A 12, Fra B4
N B 44K 200; 4 F g F A4t & 200 o7 69 5 — N &M g 2 201,
{2F % — N B Sh3E & 201 BMeg 5 5% — N RUSME & 201 BEAR 49 P A FBd%
B 204; A= TFHriE s — NBSNEE 201 Ao P A PR & 204 L5698 — N BU4h
3 E 205, /5 F Pk % = N BUME & 205 £ 75 49 VDMOS #9RA S, 42 F IR
S B4 5 — N RSN E & 205 N9 G, 15 TATEMHR S #2 R4 G T 7 49



10

15

20

25

WO 2011/160591 PCT/CN2011/076175

g
FFRAT R 200 4 @ 69 VDMOS 69 RAR D. 2 AR 9 PTE 3 @ 2 48 3 5 RAt
J& 200 BB A K& AT &, PR RA S sz T P AUMESS & 204 £ e P
Bt 207. 45T P B 207 A& N R EHREK 206 fefs F N B EH KK 206 L7
B RARA B 210 M A%, PTEMR G e T 5% = N BSM3E & 205 Lored % dhat
A 208, 45T Pk % dh A& 208 £ 49 AR A B B 209 MR, PTIRIRM D
B AT iR FFARAT R, 200 Ao T -FARAT R 200 A & 69 RALA B R 212 AR, FT
®P M 207 S — NASMEE 201, PR AISE 204 B4k, 1A P B 207
QISR TR P RIS E 204 6950 . REHM T, PTidFH— N A EE
201 B9 PR A S 2k, BT E A 5~20 oK, RIBEFLE A 30~60 BL 4
JEK., PTiE P AURYS & 204 694 A SN B dh Ak, WA A 10~20 B2 K,
Prik % = N BRUSh3E & 205 69 AT FF A oM sE 2 5k, BELE S 3~5 K, &l
) 30~60 BRAeE K .

T 2B A, AL ARG HFIAME VDMOS B469 44 7 ik, BT AR T
I AE 26 A AR A il /8E (Insulated Gate Bipolar Transistor, IGBT). 4 —A>
FHAH), PPk ik eis: REFFERANR, i FFHRAT R L RA F— N
RINE By PR — NRINEE MR EAH FF Oegaid g &, BATEFF
20k % — NASNEE 2R B F SRR, BARPRMMBENY, £k PA
PR B R P AL LSS &, HATid S — NRSNMERFEAME; HRATIER
WM E, ARG — NASEEfe P RS E LR RS = NARSE &, AR
= N RSP E & E TR, ZEARAR T M6 5 = N A ShaE & 1 R IR AR,
JE 5 AR Ao R AR RL 6 F S RAT R @ S AR IRAR . R RIVE PR RARZ AT, F &
A FRATRA T @HEAT PR ESLH T EAN. LT ARRATEY @285 5
PRAT R B B A K 69 AT

22 b, KEPREET —# VDMOS BHR L 4ME7 ik, TR T kAR ES
— N RSP sE EAMT o P RFLSSE, MY T VDMOS E4F a9 4I4E T3], BIK
T VDMOS E4 69 H1VE A, PPk 75 iR 38 5T v ) T HIVE e A AR A dh 1R 8

RNE A &R CVABRAE F B T 4w b, 12 R R REL A, 14T
AATIRBARN A TRBLE AL G A A AL B A, AR AR B3R 48 0 7 ik



WO 2011/160591 PCT/CN2011/076175

_9_
Fadf R R A3t RE R AR T LB Taeg T oAb, Bb, LEZRME KL
BB AR F RN, RIEARL I GBAR R vA B 52640 PTAE 694245 18 315
B FRRABASA, ¥ BT ARLARAR S ZHRPTTE.



10

15

20

WO 2011/160591 PCT/CN2011/076175

R A £ R

1. —# VDMOS &4 e941E7 %, EHFEET, @

RAEF FIRATR, TR F AT R L RA H— N A ShE &,

FEPTEH— NRSNE R by s B I 9 6984 I &

BRI 24k — N RS E & £ b FFRATR, A P AL T3S B
PR P A IS B S R P A TR &, 5 ATiA 5 — N RISl e BB E AR R ;
HIRPTAER IR A,

BEPTIEH— NASE EAe P A [AFSE L RS = N RSP 3E &,
FEFTIE S = N ASNE B o5 7 SRR, AR P 0649 55 = N A 5138 B R 7
PR, L AR Fe RARAT L 64 F-ARAT R @ T AR AR

. BRI EK 1 FTiE e VDMOS B4 6944 7k, L4 Eae T, g —

N
RN B AP bk, BETLE A 5~20 oK, RIBETEA

30~60 BAe 2 K .

. e R ZR 1 BTk ey VDMOS B4 a9 404E 7 3, H4sfeeF, Pra PAMm

FBEGATE A e Hak, b RE A 10~20 BibeE K

. JeR AR 1 Pk VDMOS B a9 #1157 i, A4EE T, Fridf =N

RSN IE B AR A S e ek, BATLE A 3~5 #UR, wILE A 30~60 BL
e JE K,

. e R ZR 1 BTk ey VDMOS B4 a9 4i4E 7 3, H4sfee T, Pra PAM

R OGT BTr R A RS

. deA A ER 1 PTike) VDMOS a9 4I4E 7 %k, st T, Prdmisi

B ik A BAee. RALEE. KR ALY,



WO 2011/160591 PCT/CN2011/076175

7. deB AR 1 PTiLE) VDMOS S# 9447, H4EET, PEE =N

RSN E EAn g — N BINE B 5LRE Feib R XA AR .
8. —#F VDMOS &4+, @45 FFHATK, 2 TFFHRATR LS E - NE
SR, RAFMEET, Lot £ TFH— NESMEERMEG S F— N RS
5 EEFEAAR 69 P R[S &, A2 FAriA S — NASE EAe P A FAS & Loy
W% NARSNEE, 5 FArE % = N ASPE & E ey, A T a mlag
F = N B E & AN 6 IR, AL T A A JRARAT B 69 F R AT R @ 49 R
9. dwARF|ZR 9 PTik 6§ VDMOS &4, HAFMEAT, PTEFH— NRIEEY
A A IR S, BESLE A 5~20 #OK, LIAETLE A 30~60 B
10 XK.
10. 4o F) 2R 9 Frik ey VDMOS &4, HAFIEET, Frid P& 4EE a4
HPER AL, LR A 10~20 BRAE K,
114 A 2R 9 ATk 69 VDMOS E4Fa94l4E 7k, R EET, rEf =N
RINE QR Ay ohaE ik, BESLE S 3~5 ok, wIBE % 30~60 Bk
15 HFe JZ K .



WO 2011/160591

—1/7—

PCT/CN2011/076175

_—}07

101

100

A1

111 108

Tl

107

104 101

104

100

A 2



WO 2011/160591 PCT/CN2011/076175

N [

104 101 104
100
A 3
G
109 T 111
108
> |—)' \/ | °
Tno Tno
0 / 0
L Ly L
107’\% 106 JJ U 106 | o7
104 101 104
100
L
112 l
D



WO 2011/160591 PCT/CN2011/076175

—3/7—
/—Sl
RAFFHAT IR, PR FF AT R LT A % —NAIE &
S2

—

FEPTiR 5 —NAUNE R b5 ) R B T 1 e s R A

/f%
B PTAIE 1 24k —NAIE R £ 5 ) ¥ RAT R, AP
gl R R

S4

FE PR PR PR B A R PR LS B, 5 PTiR % —NA N
3R 5 E A8 R
//$

S6

ENCNAEYE E i Y

-

JE PR B —NA 38 B AoPA FLES B B R B —NA 9N 3L B

S7

'/'

FEPTR 8 ZNAUS3E B & o5 S oAk,  ZEAMAR PR )64 % =N

R oh3E BN B, 15 AR RARST 5L & F FARAT R,
B @ AR IR

A 5



WO 2011/160591 PCT/CN2011/076175

—4/7—

202

201

200

A 6

203

202

201

200

A 7



WO 2011/160591

215

—5/7—

203

202

201

PCT/CN2011/076175

215

200

A 8

202

204

201

204

200

A9



WO 2011/160591

—6/7—

PCT/CN2011/076175

205

j07

204 201 204
200
A 10
211
) 208
207’\{ 206 JJ 205 “ 206 J
204 201 04
200

A 11



WO 2011/160591 PCT/CN2011/076175

209 3 211
> ﬂ' T \/ | A
3 / 5

= ] » =

204 201 204




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2011/076175

A. CLASSIFICATION OF SUBJECT MATTER

See extra sheet
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)

IPC: HO1L 21/-; HO1L 29/-

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)

CNPAT, CNKI, WPI, EPODOC:VDMOS semiconductor substrate epitaxial opening hard mask barrier source drain gate

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

07 Apr. 2010 (07.04.2010) the whole document

(26.08.2009) the whole document

A CN101692426 A(SHANGHAI GRACE SEMICONDUCTOR MFG CORP)

A TP2009-70849A (ROHM CO., LTD.) 02 Apr. 2009 (02.04.2009) the whole document
A CN101515547A AINST MICROELECTRONICS CHINESE ACAD SCI) 26 Aug. 2009

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim (S) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date

but later than the priority date claimed

“T> later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone
“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person

skilled in the art

“& “document member of the same patent family

Date of the actual completion of the international search

25 Aug. 2011 (25.08.2011)

Date of mailing of the international search report

13 Oct. 2011 (13.10.2011)

IName and mailing address of the ISA/CN

The State Intellectual Property Office, the PR.China

6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China
100088

[Facsimile No. 86-10-62019451

Authorized officer
WANGLin
Telephone No. (86-10)6241 1816

Form PCT/ISA /210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

) ) International application No.
Information on patent family members

PCT/CN2011/076175
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN101692426A 07.04.2010 NONE
JP2009-70849A 02.04.2009 NONE
CNI101515547A 26.08.2009 CN1015155478B 16.02.2011

Form PCT/ISA /210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2011/076175

CLASSIFICATION OF SUBJECT MATTER

HO1L.21/336 (2006.01) i
HO11.29/78 (2006.01) i

Form PCT/ISA /210 (extra sheet) (July 2009)



ERERRE

BN ]
PCT/CN2011/076175

A, ERASE

Z WL T

¥ IR E B & R 93 SR (IPC)BR 7 [R)IN 2 FE ] 8 43 2R TPC P 4328

B. &GN

T 2R () fe A PR B SCHR (b B 73 R AR B 7 55 )
IPC: HO1L 21/-; HOIL 29/-

L A 2R U A AR Bk 55 M1 PR B SCHR L Ah AR G 28 SRR

7 [ BrAS 2 I 2 1) 1 2500 e B R R A, R R &R Canfdi D )
CNPAT, CNKI, WPL, EPODOC: TEH ¥ 8 B3N R ARE ¥ Sk # AME PO BEREE BHES Ml Rl

M VDMOS semiconductor subsirate epitaxial opening hard mask barrier source drain gate

ES'S

C. XXt
Fx SIRSCrE, BN, TR GBI G AUR) 25k
A CN101692426A (_Lig 5 J)E SAFIER IR 2 7)) 07.4 H 2010 1-11
(07.04.2010) 3L
A JP2009-70849A (ROHM CO., LTD.) 02.4 [ 2009 (02.04.2009) 4:3C 1-11
A CN101515547A (P EBFEBE B THEFUD 26.8 5 2009 (26.08.2009) | 1-11

O sprpiete C RS TUH3

DX o e A

* SISO R AR Y,

“A” PHAEFRRRRIEOR TR BeRE I3

“B” FEEGREE L IR S5 A R A

“L7 ATREXTLSEAE R R BE N ST, SO ZE S — R
SRS A H T 51 e D AR PR 2 e i 5 )
R CinBE ARSI R

“O7 WRLEKATF M, R A 77 AT s

“P7 A H e T E Br FE FEIR T A E sk A e H B9 Sorf

“T” HEREHEMSERHZ G /A0, 5EiEA R, (2257

B R R B B B R JE SO

RS PN B S E T e L N 3 N Tl i)

KA BT R B RAT B3 L

“Y” ARFAIAEORMISCME, HiRSCHE b REGE 2 RS

S5 IF HIXR s S0 T AN GUE B A 204 2 1T 2 R
EORRA R R G

“&” AR A s

e 28 SC B 5 A H 391
25.8 H 2011 (25.08.2011D)

] s 24 ot S5 H 40
13.10 H 2011 (13.10.2011)

TSA/CN (2 FF FOHE 25 Hu .
H A N LI [ 5 0= AR
R E b BT e KB IR P 3 6 5 100088

HHES:  (86-10)62019451

FHk
HiL 5. (86-10) 62411816

PCT/ISA/210 (55 2 TT) (2009 4E 7 H)




T B Efr g
;ﬂf;j; ;j&% PCT/CN2011/076175
EESSR LY AT A AT
LR S
CN101692426 A 07.04.2010 0
JP2009-70849A 02.04.2009 0
CNI101515547A 26.08.2009 CN101515547B 16.02.2011

PCT/ISA/210 F(FEHEE RIFHE) (2009 4£ 7 A)




ERERRE

b FRIE 5
PCT/CN2011/076175

EBMHE
HOIL 21/336
HOIL 29/78

(2006.01>
(2006.01>

i

i

PCT/ISA/210 F(MHMT) (2009 £ 7 A)




	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 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

