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S101 Form a gate layer, a gate insulating layer and an
l indium-gallium-zinc-oxide IGZO layer on a glass
substrate successively
BEIGZOEZ LTI, ARk ke E < T S102 S102 Deposit a Ti film on the IGZO layer, and then deposit
source and drain electrode layers
l S103  Form photoresist patterns with different area t
- - hicknesses on the source and drain electrode
/&«)? REEEZ LR EREEAFYLAREE, 7‘1‘7‘] — 103 layers, and etch the periphery of the source
HRR SRR and drain electrode layers
l - S104 Remove the photoresist of a channel of the IGZO
. layer, etch an MoAIMo film layer within the
' FHIGZOEAE AR, 54k M MoAIMolL & , o channel and ensure that the Ti film is not etched
FRAETIE R AR %) 4% i Sio4 S105 Remove the remaining photoresist on the glass
A substrate, and manufacture a passivation layer
l and a pixel electrode layer successively
4%5&3%%&)_11/\% KA e FA%, TR EATHAL & 1% — 5105
F RALE AR J
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(57) Abstract: Disclosed are a method for preparing a thin-film transistor and a thin-film transistor. The method comprises: forming
a gate layer, a gate insulating layer and an IGZO layer on a glass substrate; depositing a Ti film, source and drain electrode layers
on the IGZO layer and forming a photoresist pattern, and etching the periphery of the source and drain electrode layers; removing
the photoresist of a channel, and etching an MoAlMo film layer within the channel; and removing the remaining photoresist, and
manufacturing a passivation layer and a pixel electrode layer. The device properties of the thin-film transistor are improved in an

[ L& 5]



WO 2020/087669 A1 |11 1000 200000 00 00

SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US,UZ, VC, VN, ZA, ZM, ZW ,

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
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)) .

embodiment of the present invention.

(7 FE: AR YIS B A TT T PR % TR R RS E . ST AR AR
WM 2. MR 46 2% 2 F11GZO JZ2; #E1GZOJZ Ly BITi . YW 2 3 B e 20 B &,
Z1 v P U AR R AN K RV TE B ZU G, 2 A TE N MoAIMo R R L s FIR ORI, #EAT R
JZ2 BERBBZEHIE . ARBISEHERI R R TR A B R



WO 2020/087669 PCT/CN2018/120413

[0001]

[0002]

[0003]

[0004]

[0005]

R

R AR — PR SR E ) 2 TR M R R
PR A

AR R B TR BERHEOR AT, BRI B — P B 5 1 181 o 7 T P P
i3=8
HEER

IGZO(indium gallium zinc oxide) WK BEENYNEE , LIABREENAYIER
EREVEEMEIIGZO A E R E IR E S W—MF. &WH. LZHE
FRLEEAD

FIGZO-TFT X5 (iR it B ~es  (Liquid Crystal Display, LCD) FIHHLA
7% (Organic Light-Emitting Diode, OLED) THHUEE =S5 . (KIh# 5 &
PERESFIEZMERE LSS, HAR TSR RRE (a-Si) MWARS A (Thin Film
Transistor, TFT), IGZO TFT g{F7Ept#2s. JF BRI REHR R
B (A AR T ) RS R I E AL R, EsEATFTREIRR 2 AT
IR B8 (Active Matrix Liquid Crystal Display, AMLCD) F15 R/
FEEHLE Y M & (Active-matrix organic light-emitting diode, AMOLED) .
A B
B[]

TEH A AITRIGZO
e F— M AESLALE, HTIGZONT A L BHILEE (Peroxyacetyl
Nitrate, PAN) W&, HHZHPANFRZIMEE, ZIMuEZA] LIAF|105nm/min, (7
TEIGZO FTEVIA — EZIM PR Z AT IR, —Mch ZFfbiE (Si0,) |, T
BN —E R BTG b 1A R AR
BEIGD AP ES
SSUNATIES

7R 0 R St 51 i A — e S A 1) 2 7 VR SO BB 8, M TiEFIMoAIM
of ERIZIMESR, TEAMNCEMATRT, EIGZOIEE F AT E



WO 2020/087669 PCT/CN2018/120413

[0006]

[0007]
[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]
[0016]
[0017]

[0018]
[0019]
[0020]
[0021]
[0022]

. HIDMRIPIGZOZE AN AR Z MIRGRA , $e = i R i (A8 1 83 s ko

REFR RN, H—7E, RPERE BRI E T, ZARE
¥

TEFIEEA - KOG BN Z - iR B Z AR R B B L YIIGZOJZ
TEFTRIGZOZEZ FUTMTIEE, FUTARRRENZ, rdiRREHZ AMoAlMo
HEME;

TE iR IR RAR 2 2 F 0 A X SR B AN R e ZI IR 28, 20 A g e A
IE:APANEER

EIHARIGZOZEME AL, ZIMiE AMoAIMofEZ , I RIETIREAZ
i

ReFr A SRR ERREDCAIRER, IFRKIGHETHLE . BRRRENHIE

H, 7ELEIHRIGZORIGHE A, VS EAMoAIMoEZZ 5, R
BEAR ERRADERI L, HRUGH TR . BEBWENIRITER DB
i, TR EE:

W ANAIGZOZVHE A I TIE#ITOR THEALHE, KENOE THEARITIREZ
Hm;

RSB EAMTEO LIRSS T AT IR AN IE, FEIRTIFIOR T45 & TR U TIO L iR

FARTERA RN R Z PR BUE AR B2 R B R DR, B

ZEtHIRE Hhalf-tone )t 2R, TEALX ISR AR FE LI IR %

W=D, INATEREEEAR L ARUOE AR Z « MRS B R B B R LYNG
ZORMPH, HIE:

FEBIEEA KU Bt 2 AN 28 5 2 5

RS L2V B ENIIGZOZ, HEFLHIRE . ZIM B i .

PG, FRIGZOSZE IHIE B YEZI I HL P i () 6 1 RS -

PG, PRz e AR IR AR AN ER R, B

& FRIZI IR EPANIR AT TR %00, DAZITA BRI R R 2 -



WO 2020/087669 PCT/CN2018/120413

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

H—BH, R EEITRIGZOZE A A, ZIMiaEAMoAIMofEZ, If
RUETIEABZIMm DR, AE:

HATO KAV HE, £ FTRIGZOZEIHE B ZIIR;

AN S FIIPANIRZI T TR IGZOZ 1HE A Mo AIMofR /2 -

H— 0, AT S A 10A~100A-

H— 0, AT 720A~80A-

H—BH, AR EIEEARTEO A T TR LB, S TIFIOR T4 67K
RO TIO AP TR, R KGR E200~400°C, 3B K [A]30min~120min-

ST, AR PR AE R, ZTIEETE:

TEFIEEA - KOG BN Z - iR B Z AR R B B L YIIGZOJZ

TEFTRIGZOZEZ FUTMTIEE, FUTARRRENZ, rdiRREHZ AMoAlMo
HEME;

TE iR IR RAR 2 2 F 0 A X SR B AN R e ZI IR 28, 20 A g e A
IE:APANEER

EIHARIGZOZEME AL, ZIMiE AMoAIMofEZ , I RIETIREAZ
i

ReFr A SRR ERREDCAIRER, IFRKIGHETHLE . BRRRENHIE

L), TEEFITRIGZORVFE A, ZIMVATEAMoAIMofRZ 2 )5,
REFEEAR FRIR DI R, IR E . RRBRZENHITER S
WRZ R, IR

W ANAIGZOZVHE A I TIE#ITOR THEALHE, KENOE THEARITIREZ
Hm;

RSB EAMTEO LIRSS T TIR A ANIE, FEIRTIFIOR T45 & T A TIO L iR

W=D, INATEREEEAR L ARUOE AR Z « MRS B R B B R LYNG
ZORMPH, HIE:
FEBIEEA KU Bt 2 AN 28 5 2 5



WO 2020/087669 PCT/CN2018/120413

[0040]
[0041]

[0042]
[0043]
[0044]
[0045]
[0046]

[0047]
[0048]
[0049]
[0050]
[0051]
[0052]

[0053]
[0054]
[0055]
[0056]
[0057]
[0058]
[0059]

[0060]
[0061]

RS L2V B ENIIGZOZ, HEFLHIE . ZIM B %,
PG, FRTE TR R IR B AR R 2 LI X R AN R SR R 5 (2 B

. B

ZEtHIRE Hhalf-tone )t 2R, TEALX ISR AR FE LI IR %

=B, B, FrRIGZOEISE B2 H P 0 Y 2

PG, PRz e AR IR AR AN ER R, B

& FRIZI IR EPANIR AT TR %00, DAZITA BRI R R 2 -

H—B ), FrdLIEINAIGZOZ BRI, ZIMiSERMoAIMoE R, I

PRIETIA AP, A1

HATO KAV TE, £ FTIRIGZOZE1HE B ZIIL;

AN S FIIPANIRZI T TR IGZOZ 1HE A Mo AIMofR /2 -

=D, B, iR E I AIMoE A R fE-

[, FTATIRERESE 7 10A~100A-

(Y, FTARTIRE RS E 5120A~80A

1, RSB0 EAE T TR LB, AR TIFIORE 745 67

N
Sk

N
Sk

N
Sk

A TIO RSB A, 1B kIR E200~400°C, 1B K [A]30min~120min-

B, ARER M —REER A, IRRER R A B

PEHEN;

iRz, & T IR SR EACE

WNEE R, & TINRBERENCRE, HEDRINAMNE;

IGZOJZ, & T I Ml 4825 F2 K1

TilR, #l&TImRithasZRE, LT FRIGZOZEMM;

JRImEEANE, BIE TR TR, SREEENZEMREHRE, Frdiiailz

5 Fr i B AR R 22 IR A0 a8 (X 8L

iz, BETREREHRE;
BERBWZ, HETIREMNZER.

ARIE TR
B AR



WO 2020/087669 PCT/CN2018/120413

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

A& BHSE it 5 B AR BB AR UOE B2 - MR B AR S E )
IGZOJZ; TEIGZOZZ FUIMTIIR, HytAIRINEMZ, TRIFHEKZE I MoAIMo
HEEE, wlRRBMEZ RS EEEAR DRI E S, JE2)miRRE
WEASNE; ERIGZOZE A MICZIE, ZIMiAE AMoAIMofEZ , HRIETi
AR ZIN, RPOEENR E R RIDEZIRER, IMRKUGETTHE . RR AR
JZRIRINE. & DHECHE B R H T RIMoAIMoE Z IIZIh 2 =, FEARK =
RIS, 7E1GZOVENE FA R TiZIMRISZ, Al LARITIGZOE A3 AR %
TN, i v Ve R AR O 2 A A 1
%oF s B eyl 1 A
B PR

T FEIETE M AR & B SE R TP ANBOR T 5, T TR SERE A P R
A EIERI AR, Bms Wi, T EHHA T A B UUR 2% B —
OS], N T ARSI B A DD, FEAGT H AE S Bh A ETFE T, 3B AT 2L
AR K L B Pl ARG L At P B ]

el 12 7R R St 5] i (4 0 — R R (A o 8 T R I — D SE R R AR R S
[l

1202 7R U I St 5] A i 4 0 — e R 5 A 8 o1 2 9 TR B0 I — D S B R AR R
[l

] 302 AR U FH St 5] i £ ) — e R B 8 1 48 9 1 P RS R AR R AR
RRIZ . WA 2 IS R R R R

el 402 7R U St 5] i 4 ) — e R 5 8 ol 28 9 1 P eI 4 5 R TR UG Z
O G R B

]S 2 AR U HH St 51 e A A — P R A 1 5 7 T P PEIGZOE 2 FUTART
B, FUTRIRIR FNZ 2 5 A e

Fel6:2 A% 27 HH S 1] Fh e (R A — Pl R R A o & i rh R AR B 2 B
P IR AR Bt 2R ] 5 2 5 B ) o e T

17 2 7R U St 5] A i 4 1 — e R 5 8 o 9 1 mh 2 P R LA 2 1 A0
BBV EE Ot ab =R

ol



WO 2020/087669 PCT/CN2018/120413

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]
[0079]

[0080]
[0081]

18 2 7R U HH St 5] o i 4 ) — e PR 8 A 8 1 45 5 12 P B HHIGZO FE E (1
ZIE, ZIMISEANMoAIMOofRZ , FERIETIRE A2 2 J5 (A5 R s
192 7 27 HH St 5] i A A0 — P L 8 A8 1 45 T P IGZO R VA TE A TR
PR AL T 455 TIO LR J B R s

] 1012t 7 & HH ST 91] P i A 10) — 7P B o 12 1) 4 Y P R SRR AR R 42 1)
AR FE 2 5 R R,

] 1L A 2 T S it 9] 3R (BB 1A (R 25 M 7 T

A IS5

A% W AR ST =

TN TERE ST 7 K SRt A B RRT I, Soh AR B St 51 o R T SR A TIE 2

SERM A, TR, PR SR B OUE AR R B — R A S s, T AN T
AOSERtif]- FRT A& PR SERE ], ARATUEER A BIFESRCE 1 H 8E 55 2 i
&N TR R AR A SERE], #E T AR BRI ROTE

A% (Thin-film transistor, TFT) /235N R RFIREZ —, KEEH
FIVE RFEEM EPTRRE A FER, WEREFE. NaEMeER
WES. HER R ERas ) TIEMRE R A T HZEIEA.

WELFTR, 7R % A S B  HE IR  RE ) a B e — DSt s =, 1%
JTiE AT

S101+ FEFIFEEAR FARUGE MR E . Wk 5 2 F iR s FE R YIIGZO 2.

BARE, TESOREMR DU SR 2 . ik R iR s s B L IGZO 2
AP R] LI — a8 . FERORER KO sl Z il e %2, RS
TZUIHRSSEMNYIGZOE, HEEHIRE. 2Bk R Ef,
WEFLLIAAIMoE G IRE. ASh, S HIREMZIM bR AR 5 A SR T
Br, b BRI AR

S102. 7EIGZOZZ FYTMTIE, FHUiHIRREKE

Her, JRIREBEHZE AMoAIMoE A HEZE. FIGZOZEZ FIAFTIER, BRI
R EESE: S TZUITiE, FyiiEREmzZ. #—200, JiRIERHRHR
BB GTRIE AR ZAIRERZ. FIGZOE 2 FITRITIRE E 710A~100A



WO 2020/087669 PCT/CN2018/120413

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

o TEARHH—ELSLR 7R ADENR 2R (VRN B RIFAZI MR E A
, TEIGZOZZ L ITRATIFEE B {13% 7 20A~80A

S103. 7TEIFRAEHEZ PR K EEE AR FDEZIRE S, JF2MmERENRE
HOF4NE:

Heh nATEmARIRENEZEZ IR X BUE AR FDt 2 R E =R, #
—AILEHE: EEEHITEAhalf-tone B E, TP ALK BUEREAR FE 2R E 2%
H—BH, FTRIGZOZE VA BRI H P 3 06 e

FE, HEBR, FTARZI AR AR Z AN ER R, B HEFZ
TR PANTR AT THEZI TR, LAZI R4 ] ) VR B A2 -

S104. EIEIGZOZEIAE NI, ZMIEHNMoAIMofRZ , JHARIETIEAHE
Zlli.

AR FASHEHIT, % EFITIAIGZOEVFEIIEZIRE, ZIiiEE AMoAIMof 2
. JRRIETIBA S ZI M PR AT LA — P8 dE. #7170,

RACEE, EHFHAIGZORRENDCAI:; HASFIPANIRZIMIGZOZHE
MAIMoAIMofEfZ. M1 T AN EFHIPANIR REEZIMMoAIMoffZ, AHEZITHTI,
WA LA TiE AR (R

S105. RIFHEAR FREADEZAIMER, FHRUCGHTHLE . BRBRZENH
1Eo

ARRSEHIT, R BRBMESEEE RS AR E. 1A,
REFEEAR FRIR DI R, IR E . RRBRZENHITER S
PR ISB I BRI =0, A AT A

A& BHSE it 5 B AR BB AR UOE B2 - MR B AR S E )
IGZOJZ; TEIGZOZZ FUIMTIIR, HytAIRINEMZ, TRIFHEKZE I MoAIMo
HEEE, wlRRBMEZ RS EEEAR DRI E S, JE2)miRRE
WEASNE; ERIGZOZE A MICZIE, ZIMiAE AMoAIMofEZ , HRIETi
AR ZIN, RPOEENR E R RIDEZIRER, IMRKUGETTHE . RR AR
JZRIRINE. & DHECHE B R H T RIMoAIMoE Z IIZIh 2 =, FEARK =
RIS, 7E1GZOVENE FA R TiZIMRISZ, Al LARITIGZOE A3 AR %



WO 2020/087669 PCT/CN2018/120413

[0090]

[0091]

[0092]
[0093]

[0094]
[0095]

[0096]

[0097]

[0098]

TN, i v Ve R AR O 2 A A 1

TEAR KA —ESLHEH T, 7EERITRIGZOEEE LG, ZIMiEiE A Mo
AIMOfREZ 5, BIBEMR R Az 4, HRGHEITHILE . BRI
EZRIRIVERPERZ BT, 78T DA TR AR SRR I, RAEE N OO TR A Ti
O M, DAFRTHHEME B (A A1 fiE

BARE, WE2FR, 7R L AR S A ) & AR A — 1 L B R R S
K, e

S201. FEFIEEAR FARUGE ML E . kS EFIIGZOZ-

SRR, i3, B4R, TEEEEENI0 HRUOE Bl iZ 20 W42 230
R B RN NGZOZA08 P TR AT LUH — P 63 . TEBIREN 10 EAKUTE Al
W Z20F MM 485 230, AN L 2R R FF R PIIGZOZE40, TFEE ]
. ZImdITE A . BEF, WZE200 LEAAIMoE 4 THE, HEZEfRrE
GIZ, GIUZHET— " LTPSHHILZ, FYGI Depositiont F 2 GUETTHIE . 7
b, BEOGHITEFNZ] Ph R RES R AR FHBOR T B, ik BRI AR 1R

S202. 7EIGZOZZ FYTMTIE, FHUiiHiREREKE-

Hrr, JRIREZ AIMoAIMoB G IEZ. WKEISHT R, EIGZOZEZ LTI
. FUIAREIR RN Z 6. HIRN TZUITiRRS0, ByTHiERBRZ0. #H—F
(1, VAR R AR 60 BB KA IR 26 1 FIIR A Z62. TEIGZO/Z402
FUTATIRES0/E B R 10A~100A  FEARZ BH—ELSChtifi . Sy 7 B bhBHR TR 1Y
I 2 RAFZI RIS ER, FEIGZO/Z402 L ITFATIES0/E B i11% 720A~80
Ao

S203. TEIFIRABREZ PR X EEE AR COEZIRE S, FE2m AR
I EANEEE

Hep, wEefr, TEAmARRENZE 2 IR X R BEA R ot 2 2 0
B R LVERE . EESEHITE Fhalf-tone Y B, AL IX R AR AL Z]
BRI0EER. #H—D 0, IHRIGZOZ407AE e AR 70 H i 0 Y2 R

FE, HEBR, FTARZI AR AR Z AN ER R, B HEFZ



WO 2020/087669 PCT/CN2018/120413

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]
[0109]

TIRENPANTR AT A2, LIZIsE fiRIR B Z60. Wi 7iTR, Mihh4s
%2 A BRIR EARZ 60 IS MBI ZI ks T

S204. EIEIGZOZEIAE A, I EHNMoAIMolRZ , JHARIETIEAHE
Zlli.

A PASEHEE T, WESHT R, %EHIGZOZA0MEFIYEZIIRT0, ZIMyaiE N
MoAIMofs /2, FHRIETIFESONHRZI P AP 8 n] LI — P a4 #1710 R Ab 3
. EHILRIGZOZ 4015 E HIYEZIKT0; FH NS FIIPANIRZIMIGZOZ 40148
FIMoAIMofE/Z. HIT A ESFHIPANIR A AEX/MMoAIMolE 2, AREZITTI, #Y
1HiE T ITiIRSOZ 58I {R & -

S205. XIGZOZVHE N ITIEHITOR FIEALTE, KREMOE FEAZITIE
JZ B

S206. FFEIFEARNAEO ,

I TR KA, R TIFOR T4 6T AUABETIO LI .

BRI BORERAO,

IR A TR KA EE, 3B KR EE200~400°C, B [E]30min~120min; I TiFIOR
T4, HER TEZENIEG, FIGZOZEIHE N TIEMIE AL T H5E Tio i
B, BeTF TR RE SRR BIRETR, 1GZOZ401HE M TilRS0
PP AL T 445 TiO L ES0, THIGZOZM A TS0 IR E -

S207. RIFGEEAR FREADEAIMER, FHRUCGHTHLE . BRBRZENH
1Eo

WEN0. 1R, ZESER EIRPRET, RiEEER10 R R EDELIIRTOER,
HRUGHEATREZ90. BRE RARZ 10089 1F-

FIRERY, ZREIASCHEE ., BLE . BRERBANES & R R T EAMBIR &
o WA, RBEEER ERRIDCAIRER, IHKIGETHLE . RRBRREN
FIERPERAT UAS B IEBOR PRSI0, AT R0 A

AR ASHE B R B — PR R A, W R, AR R a A

FOBEA0;

Wl Z20, & T ITABEEEN 10K,



WO 2020/087669 PCT/CN2018/120413

[0110]  HWHMEZEZZE30, HI&THASERERI10LR, HE =R Z20;

[0111]  IGZOJ/Z40, & T il as 230580,

[0112]  TifE50, #l& T AR ZE30KE, AT FTARIGZORZ40M Ml;

[0113]  JRIRAENZEC0, #I&THATIESORE, SIEIHEEMZIMRRNZe2, ik
IRk R 615 PR IR AR AR Z 62 2 AT AU H VA X 35

[0114]  FEILZ90, G FTAIRRNENZ60;

[0115] BEAHZ100, F&TIRHEHRZECOEME-

[0116] H—DH), FrREEMEETERE.

[0117]  TiO #AR/Z80, #I& T HNAIGZOZ40KTH, PR Z0E -

[0118] DA 15 % HH St {51 Ffr B A48 A — ool o 1R85 ol 2 0 V8 RO BB A I AT T4
MR, RICHRH T BRI A% IH 0 R R sty =0 AT TR, BLE
St 51 A 15 A Rt B TR BB AR R PR B TR RO R, [EIRF, T R4
BEEARNDL, IR R A EAE, FEE ARSI T X N T e H M
ZAb, GREFTR, ZRU A AN R A R AR & A B BR -

10



WO 2020/087669

[BUFIESR 1]

[BUFIESR 2]

PCT/CN2018/120413

P ZE SR
—HERR G HIE IR, ST, PR A,
TEFIEEAT FHUSE AR i BRI B B A IGZO

TEANAIGZOZ Z FITATIE, BIARIREBRE, FridifRamnz
HMoAIMoE &SR ;

TE iR IR AR 2 2 I A X R B AN R e ZI IR L 2, R 2 A
IR AR 2 (M

EINRIGZOREEREZIEE, ZIMiEAERMoAIMofE/Z, FFHRIETi
AR Z

Ko IR BB F R ARADCZIR AR, IHRUGHTELE . BREANR
2 HIHIE;

B, fEEHNAIGZOREAENEAI, ZIMIEE I MoAIMofR 2
ZJa, RIEEER FRAR IR AR, IRIGHETHILE . BRE
WEMRIERPRZ AT, BT AL

X PTARIGZOZIFE A I TR AT TOR THEALIE, KEFOE THEA
B TifE 2 B

ReFIEEMAEO ,

N T A TIR KA TR, IS TIFIORS 745 & TR B TIO MR
FTATERLARIRIR AN ZE 2 IR A X IR AR Bt 2 R E 2= AP ER,
EEEE

Z Ot HIRE Hhalf-tonedt. 2, TEAUX IR EEA R FE 2 IR 2

IR Z SR LA R IR AR E & %, B, Ird 7R
AU M . W s R R R S R L YIGZOE P, B
¥

TESIREAR_EARUCTE BN 2 FIpi b 2 25 2

FHlE TR B EIIGZOE, HEFHLHIE . ZImEIER
e

11



WO 2020/087669

[FUF 3R 3]

[BUFIEESR 4]

[FUF 3K 5]

[FUF 3K 6]

[BURIESR 7]

[FUF 3K 8]

[FUF 3K 9]

PCT/CN2018/120413

REDCMZSR AR R B &7, Hh, InAIGZOZEiE
A2 8 H e A 6 20 JR

REDCMZESR TR R R B R &7, Hd, Rz i
R LN RS TR Y

F & FROZI R ELPANTRH AT T2, DAZITmA T VR IR A 2
REDCMZSR TR R R B R &7, Hd, £ 0TR1G
ZOZVHERFZIE ., ZIMIEEHAMoAIMolE 2, FERIETIEAHE i
WA ER, B

HATO KAV HE, £ FTIRIGZOZE1HE BB ZIIL;

AN S FIIPANIRZI T TR IGZOZ1HE A Mo AIMofR /2 -
ARIENCHZESK iR F AR S R I & 7k, Hdr, RTINS
J&710A~100A-

IR ZE ko ik B AR L R Ol & vk, Hdr, RTINS
J&720A~80A-

IRIEOHZESK iR AR S G s s s, i, IR Rss
WAEO AR T TR KA T, FIETIFIOR T45 & T A TIO L IR
DR, B KIEE200~400°C, 3B KA [E]30min~120mine

—REE RS, Hf, IR ke

TEHIEEAM E KUY BN E « MRS BRI L YIIGZO 2

TEANAIGZOZ Z FITATIE, BIARIREBRE, FridifRamnz
HNMoAIMoE A HHZ ;

TEANA RN E 2 PRI IR AR B2 R %, FE2 MR
bt SR A p AN

EINRIGZOREEREZIEE, ZIMiEAERMoAIMofE/Z, FFHRIETi
AR Z

Ko IR BB F R ARADCZIR AR, IHRUGHTELE . BREANR
2B

12



WO 2020/087669

[BUFIESR 10]

[UFIESR 11]

[BUFIESR 12]

[BUFIESR 13]

[BUFIESR 14]

[BUFIESR 15]

[BUFIESR 16]

PCT/CN2018/120413

BN ZSROFT A F I R B S & 7, H, fEEENAIGZO
FEVATE I, ZIIEE R MoAIMOofEE 2 5, B FE AR L 3# 4
Wtz s, HRUGHEITHILE . BRBERNHIERDPERZ AT,
R T A 1

X PTARIGZOZIFE A I TR AT TOR THEALIE, KEFOE THEA
B TifE 2 B

RFIEEAMAEO ,

I TR KA, AR TIFIOR T45 6 T8 B TIO LI .
BN ZSROFT A F I R IR E I & 7, H, IR TEsasEm
AU M . W s R R R S R L YIGZOE P, B
¥

TR IEEAT - M BN Z AR 4 5 2

FHl S T2y BB LYNGZOE , HEECHITE . ZImEITEE
e

RIBESROFLA R E S &1k, B, IHRTE AR R
B2 PR AR AR E RIS, .

Z Ot HIRE Hhalf-tonedt. 2, TEAUX IR EEA R FE 2 IR 2
REDCMZSR 2R B g R & 7%, Heb, InAIGZOZE
B BIEZIIE H P o 0 e 2 e
RIEDCMZSROFT A F I R B S &7k, Hd, Rzt i
IR ESMNE P, B

F & FROZI R ELPANTRH AT T2, DAZITmA T VR IR A 2
RIEDCMZSROFTA K R IR E I & 7k, Hd, £ TR1G
ZOZVHERIYCZIE, ZITRIEE AMoAIMOofE 2, JEARIETifEAHE )i
WA ER, B

HATO KAV HE, £ FTIRIGZOZE1HE BB ZIIL;

AN S FIIPANIRZI T TR IGZOZ1HE A Mo AIMofR /2 -
IREDUMZSROFT A F I R R BRI & 7, Hdr, stz Al



WO 2020/087669 PCT/CN2018/120413

MoH & HZ-
ORI ZESK 17] IR ZE RO TR F AR d R Ol & vk, Hdr, RTINS
J& 7 10A~100A.
ORI ZE3K 18] ARIEAORZESK 1 7 IR P B (R (O & 18, Horh, iR TR &
J&720A~80A-
ORI ZESK 19] IR ZE ko iR FIHE AR S G O s v, Hoh, IR Riss
AEO AR T TR KA T, FETIFIOR T45 & T A TIO L IR
DR, B KIEE200~400°C, 3B KA [E]30min~120mine
[HURZE3K 20] — AR RE, B, IR R A1
FOREMR;
WHRZ, &l T A SRR R T ;
MREEE, HIETIASEEENRERE, BBEIMANHE;
IGZOJZ, & T Ikt 210,
Tifs, #l& TR EERE, T IHRIGZOZRM;
IRIRFNE, HIETINATIERE, SFIERMERRELRE, g
R B 2 55 ik AR 2 2 B B VA3 X
HALE, B ITRIEIR R TE
GEBWE, HETIRBNZERE.

14



WO 2020/087669 PCT/CN2018/120413

T2 3% E R ARK T AR E . AR 4645 B FodRAR 4 B AL s101
MIGZO E
EIGZOEZ LIt AT, HIRARRBOEE }W S102
BRI EZ LR R IRE AR AL IKEE, H2 $103
Ak R R R AR ¢ S )
FIRIGZOE A B RZNK, %) 4kA 3  MoAIMoJE &, S104
FARIETIIE RAR %) 4k
Bk E B E R AR IR, FIRARSATAILE . 5 $105
2 AR E A EIAE
K1

1/7



WO 2020/087669 PCT/CN2018/120413

JEI3E H AR EARK TS AR E . MR 2825 B AR AR 4 B AL 201
MIGZ0 E

BEIGZOEZ EAATIRE, BRARRBSEE kfsmz

FERBBREZ LR RBEERR AR RAE, 2 203
Ak B AR B 64 51 )

FIRIGZO EAA I RZ IR, %4k E A MoAIMofZ &, $204

FARFETIIE A 2| 4

STIGZO & AE N TR HATOE TEAKLE, KEM05 $205
FEANITIRELH

Y 3% 35 AR O, SE T EAT1B KL 22, 1EFTiA0B T4 S206
AT R L TIONE IR

= WA E 6 HI4E

PRI LR RTINS, R BT, %WSM

/]2

2/7



WO 2020/087669 PCT/CN2018/120413

fZO

I3O
J]O

K3

Jm

20

K 4

3/7



WO 2020/087669 PCT/CN2018/120413

w0 S
| jso
j30
le

20

K5
B %Im

J60

40

j30
le

20

K6

4/7



WO 2020/087669

PCT/CN2018/120413

I7O

40

I6O

| jSO

j30

le

20

L

7
70

40

J62

JSO

j30

JlO

20

K8

577



WO 2020/087669

PCT/CN2018/120413

J62

jSO

j30

flO

\f62

jSO

j30

le

70
61
50 11 40 "
20
&9
61
" 11 40 80
20

/10

6/7



WO 2020/087669

90

PCT/CN2018/120413

100 X

61

40

80

|

SN

20

K11

717

I90

JSO
j30
le



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2018/120413

A. CLASSIFICATION OF SUBJECT MATTER

HO1L 21/3205(2006.01)i; HO1L 29/786(2006.01)i; HO1L 21/34(2006.01)i

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

B. FIELDS SEARCHED

HO1L

Minimum documentation searched (classification system followed by classification symbols)

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

titanium oxide, plasma

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

CNABS, VEN, CNTXT, USTXT, CNKI: #iE B E, JK, I, — 8 LK, %% F; TFT, thin film transistor, source, drain, Ti02,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X CN 101908537 A (LG DISPLAY CO., LTD.) 08 December 2010 (2010-12-08) 1-20
description, paragraphs 0032-0068, and figures 3A-4E

(2018-02-02)
entire document

A CN 107658345 A (BOE TECHNOLOGY GROUP CO., LTD. ET AL.) 02 February 2018 1-20

entire document

A CN 105324835 A (KOBE STEEL LTD.) 10 February 2016 (2016-02-10) 1-20

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

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

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

wr

«“g» earlier application or patent but published on or after the international X

wyr

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

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

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

29 July 2019

Date of mailing of the international search report

08 August 2019

Name and mailing address of the [SA/CN

National Intellectual Property Administration, PRC (ISA/
CN)

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

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2018/120413

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

CN 101908537 A 08 December 2010 us 2012211746 Al 23 August 2012
uUs 8502229 B2 06 August 2013
DE 102009044337 B4 04 February 2016
us 2010308324 Al 09 December 2010
us 8158466 B2 17 April 2012
KR 101213708  B1 18 December 2012
JP 2010283326 A 16 December 2010
KR 20100130490 A 13 December 2010
JP 5129228 B2 30 January 2013
CN 101908537 B 22 August 2012
DE 102009044337 Al 09 December 2010

CN 107658345 A 02 February 2018 us 2019097058 Al 28 March 2019

CN 105324835 A 10 February 2016 JP 6326270 B2 16 May 2018
KR 20170128632 A 22 November 2017
WO 2014208520 Al 31 December 2014
™ 566414 B 11 January 2017
us 2016079437 Al 17 March 2016
us 9660103 B2 23 May 2017
JP 2015029051 A 12 February 2015
™ 201513370 A 01 April 2015
KR 20160013167 A 03 February 2016
CN 105324835 B 03 April 2018

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




Efrta R RS Il P iR 5
PCT/CN2018/120413

A ESIRbaES
HO1L 21/3205(2006.01)1i; HO1L 29/786(2006.01)1i; HOIL 21/34(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, VEN, CNTXT, USTXT, CNKI: HERAE, ¥, ®, ZFHibsk, 2% 7, TFT, thin film transistor, source,
drain, Ti02, titanium oxide, plasma

C. LEE s
% AU SIS, BERN, IERMHEEETE A == BRI B SR
X CN 101908537 A ((R&E/REMRAT) 20104 128 8H (2010 - 12 - 08) 1-20
I 550032 —0068E, FfE3A-4F
A CN 107658345 A (RANFRISERABMGHER AT, ) 20184 28 2H (2018 - 02 - 1-20
02)
=0'8
A CN 105324835 A (MRaU&Abs 7 HI4RAT) 20164 28 10H (2016 - 02 - 10) 1-20
=0'8
[Nacssepprecms: b . TRBERIHE
* Bl ERER “r FEHEHEMAEN B2 G840, 5 HiEA AL, (24 TER
A N — . . . Rz B B R EE HIAE JE S
“N” NARFERIER RS TIB BAR— RS H , . .
“yn B E =17 S 3 AN
g (EER I B R S A AT ROTE S E L A i %5@%%%%@&?%F“I# ISR RN R
“L” AJHEHR KA R BE SO, BRI E B —E y “yr SRR, BB HS BRI 2R RS S
: %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ %Iﬁgﬁﬁfﬁﬁﬁﬁﬁkﬁﬁ B 5 WA B
“0” WRISKAT. FH. RESEHAMT AT “gr FEEERE S
“pr NAHSET E bR BE BERT AT ER A Kot
& bR Aer 22 SR 52 A A H 3 PSR R 1027 H 31
20194 7H 29H 20194 8H 8H
TSA/CNF & FR A0 MR 2y ik ZRE R
rb B B R 40 R AU (ISA/CN) T
o b ST HEVE X B [ TAR Y R 65 100088 *
fEEE (86-10)62019451 B iEEHS 86— (10)-62089918

R PCT/ISA/210 (582W) (201551 H)



Bl H S
XTREERNESR PCT/CN2018/120413
Wit 4 8 0 B RS el Gl el
CN 101908537 A 20107F 128 8H us 2012211746 Al 20124F 8H 23H
us 8502229 B2 20134 8H 6H
DE 102009044337 B4 20164 2H 4H
us 2010308324 Al 20104F 12H 9H
us 8158466 B2 20124F 48 17H
KR 101213708 B1 20124F 128 18H
JP 2010283326 A 20107F 128 16H
KR 20100130490 A 20107F 128 13H
JP 5129228 B2 20134 18 30H
CN 101908537 B 20124F 8H 22H
DE 102009044337 Al 20104F 12H 9H
CN 107658345 A 20184 2H 2H us 2019097058 Al 20194F 38 28H
CN 105324835 A 20164 2H 10H JP 6326270 B2 20184 58 16H
KR 20170128632 A 20174F 118 22H
WO 2014208520 Al 20144F 128 31H
W 1566414 B 20174F 18 11H
us 2016079437 Al 20164F 38 17H
us 9660103 B2 20174F 58 23H
JP 2015029051 A 20154 28 12H
W 201513370 A 20154F 4H 1H
KR 20160013167 A 20164 2H 3H
CN 105324835 B 20184 4H 3H

R PCT/1SA/210 (FEERIFE) (201581 H)




	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 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

