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(54) Title: TFT ARRAY MANUFACTURING METHOD FOR OPTIMIZING 4M PROCESS

(54) KBRBAFR: ALAMEBIRERITFTRE S 5645 T2

AR, SRR, TR

FRNEERAE Y, Bl R, ARELEEE R

13

40

10 IN A FIRST PHOTOMASK PROCESS, MANUFACTURE A GATE LAYER ON A GLASS SUBSTRATE, AND
PATTERN THE GATE LAYER; AND THEN MANUFACTURE A GATE INSULATION LAYER, AN ACTIVE

LAYER, A SOURCE-DRAIN LAYER AND A PHOTORESIST LAYER
20 IN A SECOND PHOTOMASK PROCESS, EXPOSE AND DEVELOP THE PHOTORESIST LAYER; CARRY

ouT

WET ETCHING FOR THE FIRST TIME, PATTERN THE SOURCE-DRAIN LAYER AND FORM METAL WIRE
STRUCTURES OF A SOURCE-DRAIN REGION AND AN ACTIVE REGION; CARRY OUT OXYGEN ASHING
FOR THE FIRST TIME TO REDUCE THE SIZE OF A SMEAR ON THE ACTIVE LAYER AT A SIDE OF A
SOURCE-DRAIN METAL LAYER; CARRY OUT DRY ETCHING FOR THE FIRST TIME TO FORM AN ACTIVE
LAYER ISLAND STRUCTURE; CARRY QUT OXYGEN ASHING FOR THE SECOND TIME TO REDUCE THE
THICKNESS OF THE PHOTORESIST LAYER, SO AS TO EXPOSE THE SOURCE-DRAIN LAYER IN A
CHANNEL REGION; CARRY OUT WET ETCHING FOR THE SECOND TIME, AND PATTERN SOURCE AND
DRAIN ELECTRODES; CARRY OUT OXYGEN ASHING FOR THE THIRD TIME TO REDUCE SMEARS OF A
CONTACT LAYER; AND CARRY OUT DRY ETCHING FOR THE SECOND TIME TO ETCH THE ACTIVE
LAYER TO FORM A THIN-FILM TRANSISTOR STRUCTURE

30 IN A THIRD PHOTOMASK PROCESS, MANUFACTURE A PASSIVATION LAYER AND PATTERN THE

PASSIVATION LAYER

40 IN A FOURTH PHOTOMASK PROCESS, MANUFACTURE A TRANSPARENT ELECTRODE LAYER AND
PATTERN THE TRANSPARENT ELECTRODE LAYER

(57) Abstract: Provided is a TFT array manufacturing method for optimizing a 4M process. The method comprises: step 10, in a first
photomask process, manufacturing a gate layer on a glass substrate, and patterning the gate layer; step 20, in a second photomask
process, exposing and developing a photoresist layer; carrying out wet etching for the first time, and patterning a source-drain layer;
carrying out oxygen ashing for the first time to reduce the size of a smear on an active layer at a side of a source-drain metal layer;
carrying out dry etching for the first time to form an active layer island structure; carrying out oxygen ashing for the second time
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to expose the source-drain layer in a channel region; carrying out wet etching for the second time, and patterning source and drain
electrodes; carrying out oxygen ashing for the third time to reduce smears on a contact layer; and carrying out dry etching for the second
time to etch the active layer; step 30, in a third photomask process, manufacturing a passivation layer and patterning same; and step 40,
in a fourth photomask process, manufacturing a transparent electrode layer and patterning same. On the basis of an original process,
heavily doped residues (reduced by about 0.9 um) are successtully eliminated from a channel region, and a reduction of about 1 um
in an amorphous silicon region is realized.

(57) WE: ROt — ML AMBIRE K TET R 51 61 % 0735, %7 BB 28,10, % B EHRET,
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Wil 6= REARNL, mdEMEERE: 8 )T, Z2IMBEE P&, £ =18k EH
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AL AM A28 TFT B3 #1467 %

FARAAIR
KB B Bk R BAR, LE AR —FEi 4M 4] #2465 TFT 7))
w0 &k,

BEHEKR
BAETRLCD)F FOHEFEERLA SHE/M. A, Mg HEREM
LB TERE, AR IR R T AL, AAKF R, TR,
EiRrAER., 6§ X AENFEHEFHET R, RAETEEFHIA.
AT AR, BERE, EREFHEI|EBE SRR A
R F L F G FR LA, £, M (WEAE) K& SM (L8R
F) AH M NL At BAAYR, EAM SR HES B BAGH T
FoFBRHERG A, H BB RRRELSRE. ZFHMHH TFT (8
Rah g ) AFHB e b, FoR, HETEN, XL TH
A HIM (FEFEALE) R GTM (AHEE) BAE i sEi] L,
ARE 1, £ANA IMFETER, - THA M EFEFeg5H —E
KEBEF, I M 42— G35
EF—EABHRE, EF0EER 11 L4 EWHE 12, BB
B12; REHRIEMBL%E 13. ARE. RIBEE 160 A2IKRE 17, H
BETTVACLIEAE E 14, BiRE 15,
EHZHEAEREF, WRblFE BRI ARNAE, SRk E
17 #ATBARER,;, F—REZ, BEARREE 16, HRRRER S
B R IRG A EGEREM: F—K T2, HBRFREGREN, LiLEN
WAEE 14, BARE 15; RAKRWL, BRERIIRE 17 BEVE R AER
BREGRIBME 16; F KB Z, BUALRRR, FkTa, 244 RE,
ALFh R AR A EE 14, BRRE 15, HRER SIRT &4
EHZAREHEF, BEHLE, THREMNE;
EHFWEEAEREF, SEEHERE, FEEMEHELHE,
AETILA AM AP GG F B B Gl R AT e T ok 3R
BRI, RE—FRAL AM #A2 89 TFT 454 &7 %,

AANE
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AERGBGETRBIREFTELRE, RYRFERE _ELBA%A
RE AT B LR G 19 AL

A EI LA B G, KEPREE—FFHRAL AM #4269 TFT %7 %) &5 0%,
.35

FH 0. AF—HEAFTHEY, ARBAREHEMEE, FEBL
WA, REREMME%E. FRE. REBHEE. X2 E;

F 00, EFH_EABHEY, SAANREAITEARY:, F—KE
%, BEAEREE, BRERBBRBRIARERRGEREFELEMH, F—
KREBEKA, BV RFBEREBELGH REREX ), F—KRTZ, BRHA
BB BRGEM, B KB ARMN, IR RI IR B A A 8 R R
AR, % k0Rz), BHMALRRE, KB AKRL, RV EREEE;
F KT R, RiRARE, FAREE AR LA

FH 30, EFZEAFRET, HEHALE, FEREMANLE,

T 40, EHFOERFHAETY, SEENERE, FEEAEH M
E.

HF, BT TFT %74 27 R 2 GOA ®3% X 4 TFT %7,

A, ZHE_HEREARNAERFEARLE.

b, By, ARER, BRTERLE, AL, RFEITPHFIXEE
FIT iR AR E

£, BRI E 94 H A Cu, Cu/Mo, Mo/Cu/Mo, MoNb/Cu/MoNb,
Ti/Cu/Ti, Al, Al/Mo, 2# Mo/Al/Mo.

A, BidEF B FHRAUFAMAR, FEALFEALR, H BRI H
& PTEAN 6% .

Hp, PR G B GATHA RALEE, BAuEE, RAMEE, AML4E,
KA B

Hop, PR REOIEAE BEAEARE.

Hp, P AE Efefk Al iR, A B R F IR E,
KA BT BRABRE B RN FFIRET .

£, Frik4 BRI A 1GZ0, 120, XR# ITZO.

KA AR —F AL AM HIA2 69 TFT 576 &5 %, @45

FH 0. AF—HEAFTHEY, ARBAREHEMEE, FEBL
MR, REREMMBLLE. ARE. BREBHEE. RIIRE;

FI 20, AH B ABHEY, SARIRERTELRY, F—KE
%), BHARBEE, HABRBHERRAE RRKRGERESFEREM, F—

2
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REEFA, BV RRBERENGH REREI ] $—KkTFR, BRA
BB BREM, H ZRAARN, BIRARIREZE VAR & A E R R R
FAE, B kiEn, BMALR IR, ;mﬂmf%,@/%@é%%,
B =R, 2RERE, RGN dhIRE L4,

T30, EH #kﬁ§%ﬁ¢,%%ﬁmé I+ B Z AL E

FB A0, AFWHEATHEY, FEGEVNAMRE, JFTEENET R
&,

HF, P& TFT %74 2 7 X 2 GOA ®.34 X 4 TFT %71;

A, ZHE_HEREHARNAERFEALE.

2k, KK M AM FIA2 69 TFT %74 &7 ik 12 R 42 Loah b iR o
AT BAATR, BT HEL E/??Lﬁ' ﬁléﬁﬂ/\ﬂ E“l’ #AT, Z‘%}ﬁﬂ‘i‘ﬁﬁni

IREGHLEAL , K A FHERRA, RE5EE,; L.ﬁ‘]ff TFT KF e i fe
WA, FFuE, T iu&ﬂﬁ&i}ﬁéﬂ &, ®GHE7 %#}iéﬁﬁ'ﬁr\ MR,
A REIAREA R B, ORI LA E REHLEEE (A4 09um), £

RIS R R 29 1um,

B B8R

THEESMHAE, BEx KL ERELET X F@mibid, B RL )
R RFTEREMEF ZHEETH L.

WA,

B/ 1 AIAK M HE2TER;

B 2 4 KL BAMKAL AM #4289 TFT 5] 4 &7 ik ey 182+ & B

B/ 3 A AL IAMAL AM H142 869 TFT %2 0 &7 ik 69 72 R .

R LT X

B 3 A ARKBAEAL AM 414269 TFT M58 &7 2 0 mft ). %45 &5
1B 045

FH 0. AF—HEAFTHEY, ARBAREHEMEE, FEBL
WA, REREMME%E. FRE. REBHEE. X2 E;

T 20, EH BB REP, I Hx/’;kﬂ“ﬁﬁfaj‘w, F— KB
z), BEMARREE, R RERRFA R XIRGEEFRLEN, F—
KEBELAG, BV RBERENGH REREKR ], H— m%ﬁ %ﬁﬁ
BEBREEM;, B KRB ALA, BRI R E R VA T A E XK e R
TR, B ki%z, BEARBE, FZRKABAKRMNL, BV EREEELE;
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FKFR, 2ieARE, TREIEGIRE LM,

HI 30, £FH ZEAEREY, HE&HNE, FFE RN E,

FB A0, AFWHEATHEY, FEGEVNAMRE, JFTEENET R
E.

AE B BAR G B —FF AL AM B T LRI L, TH TR
Fo GOA .35 X TFT 45| & Fo R 7 VA B 25 ekl ﬁim@%ﬁ%
AL, TR, BRI, RTFEAAR, KA, ITHFHF XL Cu,
Cu/Mo, Mo/Cu/Mo, MoNb/Cu/MoNb, Ti/Cu/Ti, Al, Al/Mo, Mo/Al/Mo
A, FEMAL., KL OHEMBLEH S, BROES B TRIL
FARANAR, FERAFEARR, BAFH &0 7, B, JALL
&,i%%,i%%%ﬁﬁﬁﬁoii%@%%ﬁ&%,%%%ﬁ%%%
e BB F IR E, 40 1GZO, 120, ITZO 4k A8 BEAaii b &,
—HEAEBTRAAMAERFEPALE, *%yubm¢%méwﬁ,&
ARl 4k, AEB WA ITO 5|85, TRANAEKR, ERITHHA.

AILAE 2, LAKRZAMLA AM #4269 TFT %3] 6 &5 k662 &
A, 877 H @ REHRE, CLRRARLATIA BIFZMLALE IR0

EH AR FRRANE —EREREY, ERIBIR 21 LA &R
B 22, FEMAHE 22; RESEMRE%E 23. ARE. REBEE
26. RZRE 27, HRETVACIEAEE 24, BRE 25. RE, ERLAL
MAZENE B AZEREF:

B AN HRE, st E 2T HAFTBRAR Y,

F—508%), BHMALRREE 26, AR IRBRRRAH R RRGGEE
F &M

F—RBARN, BV RIBEEE 26 LR REREK ] ¥imiuk

AR EBAE R R RN ARG

F—RTF R, HARE KRS 7VJ WA B HAAEE 24, B E

25;

B IR BALA, AR R IR B 27 B VA $E 3 i) 18 R 3884 R R AR 16;

FZRIBZ, BHBARIBA,

FZREAKN, R EARERE; ¥k BA KA B AR
VEH KR

FokTF A, 2ARE, EhAZIRTAEE 24, BEE 25, B
TR AR L5,

k., KABMKA AM #4264 TFT M54 &5 ik £ R 42 b E iR

4
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B EALT R, ZH%RES Eﬁ%ﬁ%ﬂﬁﬂ c ﬁ,fﬁ%ﬁmi

IREHERA, B A THERARKN, G RE, L3RG TFT AFHE T4
W MRe, e, Tﬁiu&mM%%a% ﬁa%a%&%%¢ib
TUAERFAEE E, RAEALZRERETHLERE RV % 09um), £

TSI AL Y 29 lum,

VA BRTIE, T AL AG S B EAAR KK, TOARERL A GHER
FE ARG A EFA R T AT, MR X E AT H
LB T AL G M e A 2R R T E .
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R A & R

1. —Fb4Ak AM 4142 69 TET 274 &7 ik, @.4%:

FH 0. AF—HEAFTHEY, ARBAREHEMEE, FEBL
MWARE; REREWBLZE. ARE. REBHEE. R2RE;

HH 00, EF B ABHET, AR EITRATY: F—KE
Z|, BMACRBEE, T RBRBERIRFA RRIRGEEFEREM, F—
REARA, RV RFBEEEAGRRBREHRER ), F—KRTZ, BRA
R B R M, F R BARA, BRI IR E B E VLR b A E R IR R
FARE, H KRR, BHMARRE, HZRKAAKRNL, RVEMREEL,
F KT R, RiRARE, FAREE AR LA

FH 30, AFHZEAZHET, HEHNE, FTE RN E;

FB A0, AFWHEATHEY, FEGEVNAMRE, JFTEENET R
E.

2. R A E K 1 FTR 69440 4AM HIF2 89 TFT 557041 & 7 %, H+F, FF
iX TFT %7 h £ = R 3 GOA #.3&% X &) TFT %71,

3. S ARAIE K 1 FTR 694040 AM H1A289 TFT 55041 & 75 %, £+, %
HHEAREHARNAERFERALE.

4, SmB A ER 1 TR EGHEAL AM 414269 TFT 54147 %, £, @
WA, WIREIR, RTERR, BL, REITH T X4 &PIriE Mz &,

5. SR AIE K 4 PTiR 694040 4AM H1F289 TFT 557041 & 7 %, H+F, FF
R G944 A Cu, Cu/Mo, Mo/Cu/Mo, MoNb/Cu/MoNb, Ti/Cu/Ti,
Al, Al/Mo, 3# Mo/Al/Mo.

6. S ARF|Z K 1 FTiR 694040 4M H1F289 TFT 5541 & 7 %, H+, @&
W B TR FAAMAR, FERALFAMABR, XH BRI &P E %
E.

7. S A E R 6 BTk 694840 4M 414264 TFT £ 541 &7 %, £ F, FF
AR G AR RAEE, BdbEE, REALAE, Rabds, RE Adfbés.

8. 4o ALA| B K 1 BTiRe94R1L AM #4249 TFT 53] 61 & 7 %, H+, Af
RA R QLIE A B A

9. AR A ZK 8 FTiR 69440 4M #IF289 TFT [E5) 41 &7 %, H+F, FF
WA E AR R R, R EAYFFIRE, XERTE
TR B BAH F SR BT AR,
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10, 4o A EK O ATk 6940 4M #4264 TFT 5] %1 &7 %, H &,
B ik 4 B 844 H 1GZO, 120, H# ITZO.

11. —F Rk AM #4269 TFT (5] 61 & 75 ik, @15

FH 0. AF—HEAFTHEY, ARBAREHEMEE, FEBL
WA, REREGEMBLLEE. ARE. BRBHE. L2RE;

HH 00, EF B ABHET, AR EITRATY: F—KE
Z|, BMACRBEE, T RBRBERIRFA RRIRGEEFEREM, F—
REARA, RV RFBEEEAGRRBREHRER ), F—KRTZ, BRA
B BREM, F RAEKRN, ERAZIIEZ A K A KRR
R E;, HRER, BEBARBIL $FZREAAKRNK, BV EREIEE;
F KT R, RiRARE, FAREE AR LA

FH 30, AFHZEAZHET, HEHNE, FTE RN E;

HI 40, EHEWEXREHEY, FEGENERE, FFEHENEY SR
&,

HF, P& TFT %74 2 7 X 2 GOA ®3& X 4 TFT %71;

A, ZHE _EREHARNAERFERLE.

12, 4o AR 11 PTE KA AM #4289 TFT 4548 &5 %, P,
AW, BB, BRTERAR, AL, RFITPH X & EMEE.

13. 4o AR 12 Fri 69401k 4M #4249 TFT %546 &7 %, £+,
BT AR E 69 414 4 Cu, Cu/Mo, Mo/Cu/Mo, MoNb/Cu/MoNb, Ti/Cu/Ti,
Al, Al/Mo, 3# Mo/Al/Mo.

14, 4o AR 11 PTE KA AM #4289 TFT 4548 &5 %, P,
B F B TR AR, FEAF AN, R B4 & T LML
% 5.

15. 4o A|2K 14 Fri 694k 4M #4269 TFT %546 &7 %, £+,
P iR e 4 B G TR ) RALEE, BabAE, RAALEE, Rdbds, RF AaL4s,

16. 4o A2K 11 PTE KA AM #4289 TFT 45481 &5 %, P,
Pk A R QL3648 B A ik R,

17. HeAF|ER 16 P 69440 4M 414264 TFT &5 6 &7 %, HF,
Bk 4 8 B Ao ik B i@ i AR B AL, RS A B R F TR E, RFERT
B B R IR BT AR

18. 4o AR 17 Frif 69484k 4M #4249 TFT %54 &7 %, £+,
B ik 4 B 844 H 1GZO, 120, H# ITZO.
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