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(57) Abstract: Disclosed are a thin-film transistor array substrate and a manufacturing method therefor. A first transparent conduct-
ive layer and a first metal layer are deposited on a substrate, and then a first multi-stage adjustment mask is utilized to form a gate
electrode and a common electrode. In continuation, a gate insulation layer and a semiconductor layer are deposited, and then a first
mask is utilized to retain the semiconductor layer on the gate electrode. In continuation, a second transparent conductive layer and a
second metal layer are deposited; a second multi-stage adjustment mask is utilized to form a source electrode, a drain electrode, and
a pixel electrode.

(57) TRE: AR NTT T — P St A 8 W B AR B EhIE DTk, (ESEAR LIRS @M S B EE — &R =
AR 2R — 22 B oG BEOC SO SR AN SR A ARSI 2 R A0 AR R Ja R 28 — e S AR B IR BT

TR SRS

R IENSRENE R, PIHE =2 BEURBCE RN RRAGRER A,



[1]

[2]

[3]

[4]

[5]

[6]

[7]

WO 2013/116995 PCT/CN2012/070951

R BAZ IR — MR R A E T 51 Bl S B IVE T VA
R A,

AR B RO AR PR ORI, AR A S — P IR R (R RS AR S EL I E T
%o
BHRBER

WEE TR AR Eones N A1 X, WA Eon g B BonPERER B T IR EHYE
Ko 0TI HF A (Fringe Field Switching, FFS)H T EH & FEME LA A
B RVRHE, W BRSR R 2 BT R 7RV A B R AT

TRV 5 BN 2 ROTE 5 5% (88 (Thin Film Transistor, TFT) [EFERFHIFEF, FE
£ B B R #4176 ZIH#E (Photo-lithography), AT, HEMHH 5. HLERE
N RR A E IR TR A B A, BN HI RN A B

FItEH, ERARTELZENLE (BUENCE) FAFFSER &G B rasi
B RETET B T ZRER AR 2, SR EMBIER RS, BT
TS T R VR

W, HOLERS MR EET BRI ERNE TR, DRRRIVEBORFTE
TR R
% & BB FF
B )

AR FAH— B R TR — SR & B TE T ER s E %, DIRERIE
BARFELEZENCE (BEtE) FAFFSEIR R En g B R (R TS
EMMIZHBER AR R, SIEREMSIERARRR, BT RSB REmE
JE N HRR ]

KRR — B e TRE—MEER SR, DRI SR B
HEENE (BUENE) BRFRSELR & T e HV B R G (R TR B 1) T
ZHBEBAB R, BIEREMSER AR, BT RSB R e EER
BOR[FIRR



WO 2013/116995 PCT/CN2012/070951

[8]
[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

SN S

AR R T — MR R BRI EROBIES L, IR TIEEELU T D%

RAEMN;

FEFTRER LETHSARIIR B —ZASEENE—BR, S %
BRI EN TR FE —EMSHEEME—SERAITERN, EAM st

BEE, TR EERE-—EHSEENE—2BR. Rt ERNEE 3

NS

TFEFTRER DRBIRME S EMEREE, MAE SLENFNAELSEEHS
FEZWL, RELTENAME LT 8ESEZ;

EFTRER ERSARE EZASEENE B2, MRS - ZEEUFE
BERERNF_EHSHEENE _2BZ, EFSFEELENARER &N

REMEE B ERRRAImR, ERTRHE A M AHES R - HETAS

" EHSHEBERBRAN;

FEFTRBRAN . IR (58 (FNATRR . RS R LR —

FHEWZ, PR FELR BHE BB FUE Al

TEAR R PR TR R A (R E TS AR R E T IR, PR S8 — 2 BV E M AT
REZZEFHESEERARKN BELE. EREREESFEALE.

FEAR R PR TR R A (R E TS AR RV BT IR, PR E TR+ R R R
BT 2 ST RIR IR TT R A

FEAR R AR R A (R E TS AR R E T IR, PR B SR B MRS
2B REE AR R IR A

FEAR R AR IR & (R E TS BRI BT IR, RS — B R ARIREE —H
SEEMBE—HEBERAGEN, FRE_2BERKIAF _HeEZE. £

EeBREUNE=HEBRRET M

FEAR R PR TR R A (R E TS BRI BT IR, FIFETR S — 2 BV R
TR OB R AT RS, FEHREER . BRER LU BEER AR S IR BTk 5 —

R BEHITIRIEZIM, FAERN TR E —E S B R TIRIAZ .

AR BRI B (R E PR ARSI E TR F . AAEMRE 2B E



WO 2013/116995 PCT/CN2012/070951

[20]

[21]

[22]
[23]

[24]

[25]

[26]

[27]

[28]

[29]

FEHSRZ LRI IR LG R EARAS AR, EHAEER . BRER DL S
REVE &N TR S — e BRTRIEZIM, ERERNETRE ZENSER
PATIRIRZ

AL A — B OETRE—ER R T EETIERIGIETE, DRER
BERORFETZECE (BELE) FAFPSTYR R Bon o A0 R 5 (R E R
FIERN TZHRER N ER, SIEEEFEI R AR S, 0 TS Erasn)
B T R L SO R R

AR LRI, AR BARAL T — SR R RS TR BRI RITE TR, ARy

AR T A
BB

EFRER ERRITRE—ZRSEENFE—2BZ, MRS -ZBEEUFEL
BN E—ZASEENE B RAITERL, BAMRAMEEN, AT

R EFE - EASEEME—GBRAESHEM, IR ERREE—ZNS

R AL

TEFTRER DARSIRME S ZMEREE, MAE SLENFNAELSEZES
FEZWL, RELTENAME LT @ESEZ;

EFTRER EREARE EZASEENFE B2, MRS - ZEEUFE
BEXRERNF_EHSHEENE _2BZ, EFSFELEREARER &N

RS B ERIRRAImR, ERmRHE AT MAHES R - HETAS

“EHSHEEEABRAN

FEZR R B TR RE A (R TS BRIV E DT IR, AT AR IFAR  IRARFI R R
RS, BTk Tl m7E LN B 5%

FEFTRBREAN . LIRS (58 (PNATRR . RS R LR —

TR, PR FELR BHE BB FUE Al

TEAR R PR TR R A (R E TS AR R E T IR, PR S8 — 2 BV E M AT
REZZEFFESEERFARKN BELE. ERER BRI E.

FEAR R AR IR (R BT BRI BT IR, TR — B SR EMETIAE
— 2B RET AR R IR A



WO 2013/116995 PCT/CN2012/070951

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]
[38]

[39]
[40]

TEAR BRI R R BT R BIRIETT RS, At BRI TR 2R R

B 2SR TTARE R IR ARTE A

TEAR BRI R R BT R BRI ET ES, Frid s & SR EFMTIAS

— & BB WA R TR AL

TEARR AR EE R BT ERPGEIETES, g —sBERIRKIREE A

SBEME—HeBERAGTER. FIRE_sBERXEE_HaER. %=

EEBREUKEZHEBEEHAT M

TEARR PR R R BT R BIRIET RS, FIRAMRE—ZE[NAELE

T B AR B 3L AR A AR A, FRAEER . BERR DL KRR AR & VN iR S —

B EHFTIREZIM, FHERN RS —EASREHTIREZ M.

TEAR BRI R R BT R BRI ET RS, FIAMRE _ZE[NAEE

FEF SRR EFEAIREN . IR AR R BRI RES . EFARER . BRER LI R

RINE SN TR S S B R TR LM, FHERN RS _EHSHRE

FATIR AL

REAFIN — B e TRE—MEER SR, DRBRITE SR B
ZiEE (BUIELE) BAFRSANR & B R 2 AT RS A (B TR B A T

ZHBBAB R, ®IEEEMSER AR, BT RS BRI E R

B> ZNLIfS

NRRR EIRIFIRR, A% AR T — BB R ETEY IR, PR E R T

B AL

LR

ENEEATE. RETIRER L, EHE—TREESEEEME.

WEE. PR FRRR. Bk, FAtHESZE. FridESEE.

PR IEAR SRR R IR P A T TR EE R b FTidiiR a s E— & S B S

—xBRE. TR ARRaEERE _EHSRENE_SERE,

HERR, HTRER ENE—EAS R R

ENEEEN, HETRMAESE B ERSRERR. HSETREE S R

BRI R IR



WO 2013/116995 PCT/CN2012/070951

[41]

[42]

[43]

[44]

[45]

[46]
[47]

TEAR KRR R R L (R TR R T, TR — S BRRIKHE— RS EREMEE
—HHE&BRAATH. FRE_SERMKIHE_HLER. FHELEREL
FEZHeBREET M
Hm R

REFENTEERA, BETER LRIITRE - ERSEENE—SERE
HTE BRI ERTRE, EER RS ESEFESEEE#1T
BLEHIRE, EER RS EASHENE _SEREHTHE £
BRI BRI BB R R SRS ER. BR, REET = E BRI
HIVEFFSEIA & EoR e U R A (R ETEF MR, ML T TERIRE, FRR T mlfEME
BEUEIVERLA, B T A BoReas = &-
B 1 A

B 1R 7R & BR B — B SR B R R AR 5 75 YR A R A
E2A-E2E R 2R % B ) — 5 SR R 7] 6 B 7R AR A V8 B o (R A R 1| AR P v 2
HIERE A
AR B B a R SE B T

DA & SERE G B0 ULER R S B TN RS, RUFIR AR & B AT A DASE HE RO 8 55
R 2 2 o - v N it N B AN -1 N = R
Lo TED Tl TaN o TE] &, (ESERNERGEE. B
i, EFRY T R R R A DA R AR L B, TR AR DABR 4 % BH .

FERF, AR IR DU RIS &RoR.

EZRE, HEERREALZFA—SSHF SR ER S B ERRERE
B AR SEHE 5 AR A (R (TRT) S B AR A e 77 ¥ AT R T R TE AR 10 (1]
RS BRER)RIFRE SRS, DHhEREENFRFR. RN AREREGE
TREMR0RHE R B REER, REBR S ERERI0THEH#ESR20
RS GE E R LB RERIOMEHEE &R B ERI2.
B13. B—m¥t A 148 M 15, B URE ZER 2 ER AR
RPFEER S AT HE AR, FEASSHFI . F—EHR AT A
EFEFIEM, T ERI27] FIa0 AR B IE)E A (Color Filter, CRHEM.- EHBE



WO 2013/116995 PCT/CN2012/070951

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

BRE, E—SSSEfd, BEEER MTFTAERE R AL E e R — &R .
WEIFTR, WEEBREERTE—ERIISE_ER12Z 6. B—RLr14
EREE—ERIG—N, HFENTHREZE EIE—ERIBAOEM), 51
R ISERES ZERNR2B—M, FHAENTIRAELS EIEZER1289H M)
EI2A-2B R 2 % BA ) — 5 A S it 191 ) S 7 T AR P v R i A B P 27| B A O R AR

HREE-

ER2AS, BARER110, EFTREMR 110 RIRITAE —ZH S HE 120158
— & B /Z130-

TEAREREFIF, FrRE—EZHSHEERLEFREHSHESETMR. ZEH
SRSBEENWBENLY (IT0) « HEMLY (TO) . ALY (1z0o) LK
WEEENY a1Z0) -

TR E—SBREREHE R BEME—HEBZAEGMA, SR
DUEREEME, BWR (Ag) « # (Cw « 8 (Cr) « 5 (W) .« #H (Ta)
CBO(T) - AbeBE ERERASHEE, TR AREM NG BEEMKE
PE RV RN 22 R 451 -

EE2BH, FAE—LZ BN EN ERAFT RIS —ERSHEZE120f1F—
&8 2 130317 B R SR 140Fn B AR 121, EA, PRk 1406
EE—EHSHEE20ME—£ER130, AR ERRRIHEZHSHEER
idn e

TEEREMTRRES, hERARIETEER ORI R TR E— & SRR
20F1B—8B/ZE130- BT E—ZERELERDLZEF M ZIEFF &= AT
RE—FEHSER 120 —&E B 130 R ETR MR 140, FIFEH TR S —&RH
SHEEROEARIEEMRI2], HRWATLREREETRITIEE B TR E —EA
SHEERMIRFE—2ERE130. AR ——72.

Hep, B2 EARCEETRE —BHSREROFITRE—sBZ]
30T AL AR AR 140 S B AR 121 i FErp, ORISR FRARER . Wl DU BETER Y
BERN AR —& B R B0HTILEZIM, FHERNTRE ZHSHEEZE2
OFFITITIEZH, TERLE2BRIFAR-



WO 2013/116995 PCT/CN2012/070951

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

FEEAELHETREFR, PR —2 BRI E SR AR G E (Gray Ton
e Mask, GTM). HEREZ -5 (Stacked Layer Mask, SLM)E; ¥ 15 (Half
Tone Mask, HTM)%. FTRSE—ZEURESC ERTEFEBRCXE . HaBtX
HLARRBBOE X 5%, EBLUEMRE—EHSBERONE—2E R 130 AT
AR 140, [FIRFERTIRSE—E B 5 52 120/ S pT iR 0 B il 121

BSHERC, BT FMAERL 10 DRI AL R 1500 216 Z 160 #
AE—LENITRE SRR 10T E RN, REMUT IR 140 T84S
&KE160, FERE2CATRHNEETE .

AR BRI AR A ST RIA TR BTR IHE S Z 150RI TR L R (R 2160, B
W& B TR SR (L 22 S A PR (Plasma Enhanced Chemical Vapor Deposition,
PECVD) iz, HRAATLUE BB s TR % 2 1 S0FI TR 215 21
60, AbA——5125.

PR tHE S 2 1 SORIRA BHE I N BALEE(SINX ) BLE M IE(SIOX), FTiR=E Sk E 16
OFIRF B I% N % dhFE (Poly-Silicon). TEARSLHERIH, BT ik S 452 1607 5B
—IEfmiE(a-S)ZE, FTE, MIZIELERHTHRER K (Rapid thermal annealing,
RTABZR, FEUFEZESREEFELN—EZRER-

HZ [ E2D.,

YREEFE A EER 110 BB A RIITIRE U E & SR EIT0ME — 28
JZ180-

PR % #FAS B ZEIT0MEEMERETEH/NT 100608 (um) |, kA
BHSRESBEEA. BUHEGENY dT0) « HEMLY (TO) « WEEMLY

(1z0) LIRSS EEMY (1T1Z0) -

&R, FIRE_SERISMKIRHEE_HEERE. £ BRI KE=H
SBEESTR. SRMAIVEREEME, BUR (Ag) « # (Cu) « £ (
Cr) ~ % (W) « # (Ta) . 8k (T « EHEEH LREREENEE. TFA]
BRI &8 W AN R e PR R VR PR Y 22 R 451 -

HSHAERE, MAE - ZE[AECENTARE _EHSREIT0ME_SE
B80T E R, X2 EE160 TR EIEFTAE EZHSREIT0ME &



WO 2013/116995 PCT/CN2012/070951

[64]

[65]

[66]

[67]

[68]

[69]

JE E 180RIFR 191 St iRl 192, 7EMMESE 150 L HETASE & A S B E 170/ AL
BEBRIT1-

TEEARSEHEE AR, TR EE — & B =CREOL BN R AR &% 2 (Gray Ton
e Mask, GTM). HEREZ -5 (Stacked Layer Mask, SLM)E; ¥ 15 (Half
Tone Mask, HTM)%. FTiR%E £ B =UAELEF EFER X, Ha@RtX
HARRBBOE R 54, BELETAE ZEHS B ZE170ME & B E 180/X AT
RIFAR 191FIRN192, EETRE ZER SR E TR G R B 171 BT
. TR E R ERITIARR 192, FARILEEAR 12 RS AR AL E 150
S5FmRGE B 171E T

Hep, FAE_ZE[NABCER LS EEIO0 L REETAE _EHSR
JE170F058 — 28 2 1800 191NN 192 DLRFEMIESZ 150 - TR S —
BHHSHEEITOM G EBRITIRGE RS, R AR IR LR EEER IR
BT TR S — & B R 180 TR I, (AR FTiA 5 & S HREL70
BEATIR A -

TE—SEhEFI P, FERRERERTRENE, ARG ERBR7L. MR R
AR 191 TR 192F1E SR E 160 LA —FHEMLE (BFRRH) | DAEIF
AR IR, TR PHEAZEERESM TR, SR1E
ALUAEEM R, HeA——7F2.

AR AR M — MR R R B TS, BT iR R A (R B TS B G R 1
OLASOZ B AEFTIREEMNR 110 L BB B 1210 % MEE R IEE

PR v AR 5 (S BRI AR 140 #HEZZE 150 FSEE 160 FEHR191 IR 19
2. EA, FRidMiR140. TR 2150, FriRE S E160. FTikiFER191 X
IR MK FE AL T FTREEMR 110 1 Fridiik 1408 FE 5 — B 58 212070
F—2BZE130, FTRIER191 A TRR 192687E 58 EZRSBE1705E —e
B2 180-

HA, IR @ BRI HRER 10 S —ER SRR 120/B. FrikE
IR RS ESGL BB G ERMT]. PR GE BN 71 HFTAR R R 1215
B EIMHE S 2150 5 BB SR E170 AL, 315 FNR R S (A% BT R IR



WO 2013/116995 PCT/CN2012/070951

[70]

[71]

[72]

[73]

[74]

W1927EH, FRBREMRITIEEZ BRI

MRT —REGBARMKEHELZEZ . #EEER EE RN SRR A
FlEBREBROIMFRESHITCELR. SEERESEEMEIER. ALH
YRR L A (A R 71| B AR N R R AR B A T TR E R AR B IR B IRITR SR — &
ASHEEMFE—REE, BdF—LBRAFECERAMN (HEZHS
MEME—¢BERA) fEsEl (HFE-EZRSEETR) B EEdHE—
HEHEFLFEBENDRERZE, ERTTHRE EZNSEENE 2B
B, BAMASE - ZEAAEREE R AR EL TR FREEE E
FASAEME 2B ZAM U MERENEE ZENSEERR, Eit, #
(RHIRE X =B B 5 FFFS TR AR Bon 2% RO IR A (R B TSI AR, LA T AT UL
DHIRERTTR R EEL, TR IR A F (8]

ZLENA, BRAREHCUMEEEMEEEN L, B LRMEEEF A L
PREIALED, R EBEBBARNGR, EAREARLHAERITREN, 577
VRS MEDN S, EUHAR % BRI RITEE DSR2k 575 T8 B v i

AR % B B SE T 7 2

F5% B N



WO 2013/116995

[URIZEESR 1]

[FUFIZEK 2]

AR EE KR 3]

[FUFIZEK 4]

AR EE K 5]

PCT/CN2012/070951

HEIEF S

—ER A REIETIEROGIEST R, BF, TR RaE i
HIR:

RAEMN;

FEFTRER BT SHARIIIR B —Z2 AR EENE— B R
. MRS —ZENFAREES TR B —ZASEENE—ER
HTEREL, FEARAHE R, AR aESE —EZASE
BHFE—¢BZE. FtEElEE—ZNSRREA
FERTRER ERERMESZMETEE, FASESLENT
RFESEZHTERNE, REMTHRMR S 0EFEE;
FEFTRER LRETRE —EHSHENFE _eER, MHEZ
ZEAHABLERERNEEVNSEENFE _SBE, E+F
B2 LR EER B SFRENE 2B ZRERMRT, &
PR 18 B R N A 2 E TR S B SR ER ARG R
CERE

FEFTRBREAN . DI SR (5 AR . ImnES
BEER—FELE, FRFELEEEAREN B
IRIEDUM ZER 1 B iR RO AE 8 (R B TS A E T i, Ep, BT
R — L BFHESEEMATIASE — £ B VAL ER AR 518
HE. HEREECESFBELE.

IRIEDUM ZER 1 B iR RO AE 8 (R B TS A E T i, Ep, BT
R 2 2 AN BT R 2 T (R R B (22 SR TR R TR A
IRIEDUM ZER 1 B iR RO AE 8 (R B TS A E T i, Ep, BT
R EHSHEBEMPNAS B R BT MR AR TR A
IRIEDUM ZER 1 B iR RO AE 8 (R B TS A E T i, Ep, BT
RE—EBRIKKER—HeBENF —HeBRZASTM, T
BRECEBERKIERE_HEBEZ. FHEBRRUNE=HE
BERAE R

10



WO 2013/116995

[FUFEE K 6]

[FUFIZESR 7]

AR K 8]

AU EE K 9]

[FUFIZESR 10]

PCT/CN2012/070951

IRIEUM ZER 1 B iR R AR 8 (R B TR A E T i, Ep, R
MRS — 2 BRI B Sl S AR e, (A
FHER . WRER LA EEERHVE S VR0 PR F — & B Bt AT IR AT,
E AR ERN FTA 58 — & B S B R AT IR IR 21

IRIEUM ZER 1 B iR R AR 8 (R B TR A E T i, Ep, R
MRS 2 B VAR EAEL SRR LR RIRNR. Itk A&
REMANIRET, EFHEER. PR DU EEBRAE S IR FTR 58 —
SR EHTIREZIM, EHERNTRE ZERSEEHTITE
Ze

— MR (R E TR ER IS E TR, BT R E R U PR
RAEMN;

EFTRER LRI E—EHSRENFE —2ER, A%~
ZBEFAABLEN AR — B SFRENE —2B R HTERL
, MR AR, PR EES —EASEENE %
B2, FnRERREE—EHSHEI

FERTRER ERERMESZMETEE, FASESLENT
RFSEZATERNE, REMTHRMR S BEFEE;
FEFTRER LRETRE —EHSHENFE _eER, MHEZ
ZEAHABLERERNEEVNSEENFE _SBE, E+F
B2 LR EER B SFRENE 2B ZRERMRT, &
PR 18 B R N A 2 E TR S B SR ER ARG R
=8

IRIEUM ZER 8P iR RO AR A8 (R E TS A E T i, B, &
FERET AR IRRAIERENE, PR AL ERE T IR
FEFTRBREAN . DI SR (5 AR . ImnES
BEER—FELE, FRFELEEEAREN B
IRIEIUM ZER 8 BT iR RO AE A8 (R BT F EARAIE T i, Hp, BT
R — L BFHESEEMATIASE — £ B VAL ER AR 518

11



WO 2013/116995

[UFIZESR 11]

[RUFIZESR 12]

[FUFIZESR 13]

[FUFIZESR 14]

[FUFIZESR 15]

[FUFIEESR 16]

[FXFIEEK 17]

PCT/CN2012/070951

HE. HERERCESFBELE.

IRIEIUM ZER 8 BT iR RO AE A8 (R BT F EARAIE T i, Hp, BT
RE—EHFHEEMNASE — & B R BT W EAR TR A
IRIEIUM ZER 8 BT iR RO AE A8 (R BT F EARAIE T i, Hp, BT
R 2 2 AN BT R T (R R BT A 2 SR TR R TR A
IRIEIUM ZER 8 BT iR RO AE A8 (R BT F EARAIE T i, Hp, BT
R EHSHEEMPNAS B R BT MR R TR A
IRIEIUM ZER 8 BT iR RO AE A8 (R BT F EARAIE T i, Hp, BT
RE—EBRKKER—HEBENF—HeBZASTM,
BRE_EBERIERE _HEEZ. FHEBRRUNE=HE
BERA SR

IRIEUN ZER 8 BT iR IR AR A (R B RS A E T i, Ep, F
MRS — 2 BRI B Sl S AR e, (A
FHER . WRER LUK EEERHVE & VR0 PR F — & B Bt AT IR AT,
E AR ERN BTIA S8 — & B S B R AT IR IR 21

IRIEUN ZER 8 BT iR IR AR A (R B RS A E T i, Ep, F
MRS 2 BB EAEL SRR L RIRN. Itk &
REMANIRET, EFHEER. PR DU EEBRAE S IR FTR 58 —
SBEHTIRIEZIM, EAERNTRE ZERSEEHTITE
Ze
—MEREEEIETIER, EP, FhREES SRS EREE

E s

ZNEBEREE, WETHRENRLE, EHFES—-FAEEREE
BEMR. Mesz. LRER. FRIARHR, PRk, Bt
MEEZE . FREREZ . FRIER SRR KPR TR E
WL FdthEEs —EASEENE—2BZE, RN K
FridiRit BEE _EZASEENE SRR

12



WO 2013/116995 PCT/CN2012/070951

BN, HETRERERE—EASREERA
ZPGREBN, HFTAMHESZE LB TERSEERR,. 5
I IRV TR & (B O TR IR AR 7%

ORI 23K 18] IRIEDM ZER1TETA R B A ETEIIER, HEF, id%s—%
BERIHEeBEME—HeBREEETM. MRE &
BEFKKHE_H&BER. BEESBERUAE=HsERAS
T

13



WO 2013/116995

PCT/CN2012/070951

130

| 120

B 2A

1/3

110



WO 2013/116995 PCT/CN2012/070951

A 2B

160 140 \

A 2C

R0

SNy, 170

i 14 “ 13
; ; +
§ ‘ / \ §
i ! F
1 3 v
13 o~
. % 5 ¢

A 2D

2/3



WO 2013/116995 PCT/CN2012/070951

171
PN
f"l: \‘
‘ b b ;
i J ) 3
k / / / |
T
el 140 y Eg\z |
150 >
113
A 2E

3/3



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/070951

A. CLASSIFICATION OF SUBJECT MATTER

See the 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, GO2F

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

mask, multi stage gray scale

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CPRS, CNKI, EPODOC, WPI: multistage regulation, common electrode, public, source, drain, gate, transparen+, metal+, multi tone

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X CN 101527282 A (SEMICONDUCTOR ENERGY LABORATORY), 09 September 2009 17-18
(09.09.2009), description, page 3, 7™ line from the bottom to page 8, 5™ line from the
bottom, and figures 1-7

Y 1-16

Y CN 101419945 A (SEMICONDUCTOR ENERGY LABORATORY), 29 April 2009 1-16
(29.04.2009), description, page 5, lines 16-21, and page 7, line 11 to page 8, the last line,
and figures 2A-4C

A CN 102280408 A (SHENZHEN CHINA STAR OPTOELECTRONICS TECHNOLOGY 1-18
CO.,LTD.), 14 December 2011 (14.12.2011), the whole document

[ 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

01 November 2012 (01.11.2012)

Date of mailing of the international search report

15 November 2012 (15.11.2012)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer

ZHI, Yue
Telephone No.: (86-10) 62411788

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2012/070951

Patent Documents referred

Publication Date Patent Family Publication Date
in the Report

CN 101527282 A 09.09.2009 US 2009142867 Al 04.06.2009
KR 20090057909 A 08.06.2009
JP 2009157366 A 16.07.2009

CN 101419945 A 29.04.2009 US 2009111198 Al 30.04.2009
KR 20090041322 A 28.04.2009
JP 2009122656 A 04.06.2009
TW 200943421 A 16.10.2009
US 7842528 B2 30.11.2010

CN 102280408 A 14.12.2011 None

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




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/070951

A. CLASSIFICATION OF SUBJECT MATTER:
HO1L 21/77 (2006.01) i

HO1L 27/12 (2006.01) i

GO2F 1/1362 (2006.01) i

GO2F 1/1368 (2006.01) i

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



ERERRE

I
PCT/CN2012/070951

A, ERASE

T B I oL
¥ 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: HOIL.GO2F

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

7 [ BrAS 28 I 2 1) 1R R 508 2 (R R R 2 AR, AV R R 23] Canfd D )CPRS,CNKILEPODOC, WPL L5 Hi ¢,
0, M B, &8, LBV, 90K, public, source, drain, gate, transparen+, metal+, multi tone mask, multi

stage gray scale

C. HXXXH
R A= SIS, B, $EIHAHSCBUE HH G BRI B3k

X CN101527282 A(BR R & 42 SR AL 57HT)09.9 H 2009 (09.09.2009) 1t 17-18
W5 3 TUMRIER S 7 4758 8 IR 5 AT, B 17

Y 1-16

Y CN101419945A (PR AL SARBEIEHITTT) 29.4 H 2009 (29.04.2009) 1-16
VLIPS 5 T 16-21 17, 557 7 11 47-55 8 e —1T, K 2A-4C

A CN102280408A GRINTHHEE R EAFR AT ) 14.12 H 2011(14.12.2011) 1-18
ES'a

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 301
01.11 H 2012 (01.11.2012)

] s 24 ot S5 H 40
15.11 H 2012 (15.11.2012)

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

fava P =

ZRE R
#H
HiL 5. (86-10) 62411788

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




~ 5 5 G5
af;j;iﬁi " EEI}E?/CNZOIZ/MO%I
L LAk ALY S 7k % S
LR S

CNI101527282A 09.09.2009 US2009142867A1 04.06.2009
KR20090057909A 08.06.2009
JP2009157366A 16.07.2009
CN101419945A 29.04.2009 US2009111198A1 30.04.2009
KR20090041322A 28.04.2009
JP2009122656 A 04.06.2009
TW200943421A 16.10.2009
US7842528B2 30.11.2010

CN102280408 A 14.12.2011 I

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



ERERRE

i
PCT/CN2012/070951

A, EFADE:

HOIL 21/77 (2006.01) i
HOIL 27/12 (2006.01) i
GO2F 1/1362 (2006.01) i
GO2F 1/1368 (2006.01) i

PCT/ISA/210 F(MHMT) (2009 £ 7 A)




	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

