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The present invention discloses a method for
preparation of metal oxide thin films including zinc oxide,
zinc magnesium oxide, zinc indium oxide, aluminum oxide,
or other metal oxide thin films by aqueous solution. The
method comprises dissolving organic metal compounds or
inorganic metal compounds in deionized water to form a
first metal salt solution; adding some surfactants into the
first metal salt solution and mixing it under stirring to get a
clear and homogenous second metal salt solution; coating
the second metal salt solution on a substrate layer;
pre-baking and annealing the substrate layer at appropriate
temperature to get a metal oxide thin film. Comparing with
the organic solvent, stabilizing agent and strong acid using
in prior arts, the present invention can reduce the dose of
toxic chemicals producing by the processes of fabricating
metal oxide thin films, lower the cost of these processes,

and raise the value of its application in industry.
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[ % 9\ /A B = & #F 48 3% ]

AFRAEMNEELBALH BRI AR ZAHM
TOHAMN—HERAAKREREEELB AL ERZ FE -
[ & 37 % 47 ]
% B E 5 2 (thin film transistor TFT) & = ¥ R &y E A

BRE BloRXKGrEATEEY BTEE2E #HAt_—mHz
¥RAANBEEF AEARABABE2HMALERRE

© HE2M - -BAABETARIZCAARREARRER
BESR  BHETLIBGEALE - RGF AT L H (field-effect
transistor » FET) » £ A B F R E B L2 8 ¥ 5 XL T L 2
(metal-oxide-semiconductor field effect transistor» MOSFET)
B hE R RILR - FERBREBAR > AHHA
A2B e BERE L -BERE W BLEEE t- &
GRBREFC - BRERBR Ve -FMBER V, - RBER Vg
RFBEBE L ZBETRLE -

©  sumramz%v LAMTARARH TS (thin film
transistor-liquid crystal display’ TFT-LCD) & & &) R~ & #
MAAGEYE B HE EHe)EARR T E AR
Bl AR BB BEBERRT A 220 E K x250 F %k - B b
A4t £ /5 48 4T # (chemical vapor deposition > CVD) s & %=
BABERABRAKRFER AL LAR  ARERXBILEHA
ALBBRERRMED - ATERARA BHNECHEFSAE
WA F R RE RIE B - B (sol-gel) F K & BB H
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W2 BEATERRBRTUAREBERAKREA T X R K
RABEHN  UERDREEHDERRA -

#.16 8% (zinc oxide» ZnO)R L R B E X P MR & — F&
AEMMH HIT R GBI wSEXRBERRYLETRESR
AR FBR#EZEME Bt TRRAREGS LB ALY
(indium tin oxide » ITO)® % L ZHE T ALy L EA A
SRALhEEzERERZY HEFEREHAR - RAE
E-AESH SBBERTHARIMIABIABE S F S

© H=EZE - -wit AILETERAZHAEBEITLIE  FET
BHEIHAREBRFABELNGEETNERE  TTREANENR
T T ER -

ARy REBRBEAREAFARLEGEFE —

oA HEER LG — LA HRSEERERNE K
g

(monoethanolamine) & % B R E A 2-F & z B
(2-methoxyethanol) A A & ; » — & A A S BE & K B F B —
C B B% (diethanolamine) A & & & K & & & (isopropyl

alcoho) B A B - REBEFRE NGO E X2 EHN LA PEHERTE
CERETMNBEBARE R RE > i T A R A
B BRREAAAERI TR ESERYEHAGEHESH > A
PN BHERFHEFRERE 3ppm; 2-F A K B A T 4
TRERMARAE AHDERTAEMNEREABDRE A 9%
o EHAKFPEYMAF AANNBIREFHEHFEER
A Sppm; L EEBEHABAAFRN KM NI ETLY
BWREA 3ppm; EABABETREEMNKBRER LR
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H o RHMAEBRBARF CTLERAREN K SEERN T
RBEREBCEER  REHRAECLAERELAR
Tl EABHARTYADEASESFMN > A FB S
EFHEHXRRAEAAOppm- B L TR T REE LR
B RABEBEHABEREMOERCENY 2 ERAEBRR
BiERFRILGER LR URHARABARBLE AR
£ g A 2 M % 2005/0062134 3 T Compound
Semiconductor Material and Method for Forming an Active
Layer of a Thin Film Transistor Device | 42 H —# N 4 8 €
REAH IR - ABREZIFEREBRT L ERAELY
RERZER2-FARALERAREHELEBEA L2 7
EHFltY  HARBAAETHRALEAALAS - £ HEH 2
B % 2007/0080428 3% " Semiconductor Film Composition |
RE-EBEFERAB2AS> ERELURFPE Sk
FEHAREALATHRARNERALS - £HEHNHE
2007/0184576 3% ' Solution Deposition of Inorganic
Materials and Electronic Devices Made Comprising the
Inorganic Materials ; # % —f & & B H B &2 R 2 & B M H
MMRETFTAH  ECXEERAREBHNLRZREZE AT S S
it > A#HeHABRERAE

Bb » TE2 MR BIERREBREBE > &Y
RREBRBAEBTZABRER HoTFE -ERAER/
R2-FAEXLEHE  REZRXAFNIZBRZAY i @
RBWBFEGRTH o PER - BL8BK - B8R/
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REBRE  URIEBITERAZIEABNXRZELBHARY A
E b oo
[ #%# 8 " 5]

EABRAG—BREY RE—BUXKBZREHLE A
CH BRI Tk O BTERKZAEKRLBLA Y R &
BEBILAYMENETETFTATURERE — 4B B K%
R BEEZALE " S2BRBARERYAFETARGFH®
#| (nonionic surfactant)i #3549 U F 3 FE 4 B B kK %
R BB E L2 BBRERABN—RARE L > K&K
BEALE—_ 2 BBARAERIBZIARE ETAE S BEREB
XKEBURFE LB ALY HERE -

[ £ % 5 X ]

B-—AAEAS—FTHRGATHEACLSEEREZ AL T
EEH > E4AMN S50 EZH X8 FKP[100] R 0.025 3% F =
B4 B 4% (Zn(CH3CO00), - 2H,0) [102]%c £ 5k 0.5 82 /% ¥ H &
BEM)Z % — BB 4F 2 B B ARBKR[I04] B AEE 97%
zZ #H R ¢ = 88 = ¥ % F # (polyethylene glycol
trimethylnonyl ether) 0.1 £ % & Jkd F & R @ 7 4 &
[106] R A #H B 5 4[108]TH 2B H 2 ¥ —mEmsr 4
BARKBER[IIO] - B F Bt F RS BB K ERER T
A (spin coating) % 3% B X g £ [112] > £ A 80C = #
[II4J(E A BEAXFR TR F > BRESHEmMERZEE
B A ASCTZE 120C) BEXABEFTHEAZLR £ 500C
BRE+ 5 4a[116]0p T4H 2 R FEBII(EAHF A
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FRERB YT BXITEAEAIBEEEB A 275C 2
1200C) £ BB A O W Ew B =A% -
B=AAHHG TRl T HBa LB unsg st
A AR T~ER > H44RN 50 £ X8 F K F[300] #
B¢ ® 4+ (Zn(CH;COO), - 2H,0) [302] % & B 4%
(Mg(CH;COO0), - 4H,0) [303]3% 9: 1 2 tbf5| & B & 0.5M
TR BEBRBRERS LB BRER[04] B wANR
B 97% %2 B ¢ — 8 = ¥ ¥ F & (polyethylene glycol
© trimethylnonyl ether) 0.2 EH % & E & F & R @ F M &
[306] iR AL 5454308 THHEFALBTZE =
BERBBRSERESCL BB RER[ZI0]- HEHHE =
G RBEBRERLSCLBEARERRBEANAB AR L
[312] > £ A% B0C x4 [314] M AKX ANBE FTREANE A >
£ 500CR K=+ %248 [316]Bp 4358 f b4 %4 TE 2
BBEBI8] RAB A BN Ew B W AH T -
BEARERANS —FTHATEBELAAILEHL R
NEZXZABABHABEETLIBARTER A 4ARN S0 24 £ 4
F 5k ¥ [500] > # A4 8 4% (Zn[(NO)s], - 6H,0) [502] & 5% & 4A
(In[(NO)3]; - 6H,0) [S03]34 1: 1 Z B F & B & 0.5M
ZE—HEBERHBEMLSLRE B KER[504] B o R
BE 97% 2 R ¢ — 8 = ¥ &£ F & (polyethylene glycol
trimethylnonyl ether) 1 £ 4 & JF & F & R & 75 1 A
[5S06] REEHEZ 5 E[S08] A THHBFZLE —_ A4 R
FREESR IR & & B BARER[S510]- 3 20 b ¥ — 55 88 42 & A
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BRAMRERESEBBKRERELEKMBE S M (bottom  gate
bottom contact © BG-BC) % # &) % B & & % (thin film
transistor » TFT) x # L [512] A ¥ 80°C 24 [514] 5 ¥
EBRABEFTRBAZR > £ 500C& K=+ 4 4[516]8 7T 4%
NEAEFALGB A AT I HEENERTLB[518]- A
HERXRANBRIRAN IORBFABRTESE A4 0.8
EXRE' B AAb 2L BB N T 0 B OA AL
$B 8% (Z1I0)~ % KA 4R 4 & B A1t M (polycrystalline-indium
tin oxide » poly-ITO) « & 1t & (SiNyx) ~ 45 1t 48 (MoW) & 3%
BxEHR Bt AREBAELTHSHE -

BABABTRAN S — TR TEHALEEIRZ AR
T EE EARN 50 B K BETF K F[800] 0 hu A B B 43
(AI[(NO)315 - 6H,0) 0.005 3 F[802] > A % & 0.1M #) % —
RSB B AKER[B4] BABRE 97%2 B L —8 =
¥ & F &% (polyethylene glycol trimethylnonyl ether) 2 % 4
R F8®THRGEMLB[806] REMHE 41 [808]
TREEFNE — k42 2B BAKBER[BI0] 3 % 40k &
—HEBESRBRBREREBEA N KB RIR L[812] £
% 80C 2 #4[814] MABKAAE FHEAZT R » £ 500C iR X
=+ a&[8l6] T/ e Abse i EBIB L AB X EH &
W AUARNBAT

R REBZRETRELTRETHEE  AB9AF L
AR TARGELEBERARALATHEATHARREZ
RL-_B=FAEI8  ALAEANLETH T LE#
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TURERECFBETARGEHE a0 R L _B=V7
F* & (polyethylene glycol trimethylnonyl ether) ~ %% X% & &
£, % 1t & 4 (alkylphenol ethoxylates) ~ R 2 & £ ¢ = &
(polyethoxylated glycols) ~ 3 Z & X 5 B % A 4 B
(polyethoxylated aliphatic linear alcohol) st 22 + Z 48 4 - g
Sh RAAZAMBEBRO LR ALY AR ELE R R LR
FROIFARRZALG AR - A8 B R8Ttz
B At SRBALFIBIRACEARE A 24
O BréasitPafBHMATHE [la Illa~IVar Va~Ib- IIb -
IIIb ~ IVb~ Vb~ VIb~ VIIb %2 2 B X L2 &A% - B
EOLEARATANEG LB ALY AR O AR RERL
bt R IR LTk ] P AR R e B B A - BSEE 4 -
RS - MR BB ISR ELABELLLSY £ A
BANEREROAT RELSTENKZLBEHR X Lo
(metal carbonyl) ~ 4 & # # 1t 4 # (metal carboxylate) -
B = B 1t 4 # (metal nitrate) -~ 4 B % 8 1t & 4 (metal
sulfate) ~ 4 & & & 4t 4 4 (metal phosphate) ~ 42 B & 1t 4
(metal halide) ~ & B & £ 1t % (metal hydrate)s A F = @
e AN AABERATHRHNZLEBBERERT A AR E R
SBILbhBRFETHERBFTERZ A mESF L FRERN
LRFTRBAFTZHIWBE > BRI FZINBEFERAT
FRAAZBES - BEABATHRLBBEARNBANEAR
BEAFTRXNEFTRMPLEATHRB FHRRRAGO KB EA > £
A A YHEEE RSB T 0 E A 4 F B A (inkjet

nk

10



201021096

printing) ~ %% #& & % (spin coating) ~ ™ A& EP A (gravure) ~ #
4 (mirco-pen)~ % 4t % (nano-fountain pen)~ 7& 4% (dip-pen) ~
48 bR EP R (screen printing) ~ " & £ % (spray coating) -~ 4} 4x
X & A (slide coating) - (slot coating) -~ & % # (curtain
coating) ~ & & % (dip coating)®H A L 2 a4 2 F X L # 4T
M MABERAZIEREELRABRDLEET G P ARRY
BHBEAR > AABFANELTRA T  HLEARBRE AW
& B (Siwafer) @ B RitH Rk BALHER MEA
RBEMEAR - -LBR  LBYBEREAZTTREE - LA H
AREesKLABALY AR ABRN LERRAZARE L2
TH O UAE-SUAREAALRBACHEBRLEEZIERT L
#8 (Thin Film Transistor> TFT)s R 2 E B % -~ KB £ T b ~
BMTEaR BETSRHETR S/ HEARNE T F4& -
BEFT RAB B A FHREL-_EH FTHH
XA RADABEREALERR ALY -

B REARBDO T RPN AFHEZBHE - £ B
MERATH@RARAEHA  URBEUNABHAERTEH
BHE > mMIEALBAERAZIRBABRATES FHH L

" FR L ARBIATHELETHS  ATBRE®R
ARAE > TREAFAZIERHETSEEIAXREE > W
AMBEAZAIBHAES - B ABEAZIHEBA RSB T
HZFHFEHNEBAAETAR -

[ B X4 &3]
B-—AAEAETRATALSEEABRZIEBRAETE
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B o
B—AABHETHRM PARALG AR I LA E

BZAAERATHEG FREILEBRE AT EAB U H

BwAASEA TR PARALEBREAFTEEIER
@M ER -

BEMAFATHS TEARSBRMAEBRYNER

© TLR2EEBERAETER -

BAxALAERATRHAFEAACEBEMAB Y F B
ThBzAtEETER -

BtARLtBAAFEAT A TELAE AL HME
B ETLBZIETRSHNE -

BAABAZHAETHRBFTRCEBEAEZHEBERETE

BAARABAKRKBEHETHHF P At d 2 8B %
&R -

[ 2A#®&HRRNA]
100-102- 104> 106> 108> 110> 112> 114> 116 118

5 5
300> 302 303> 304> 306> 308531053125 314>316 -
318 % %
500> 502> 503 > 504> 506> 508> 510> 512> 514> 516
518 % Bk

12



201021096

800 > 802 - 804 > 806 » 808 > 810> 812 814 » 816 >
818 2 B&
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+
1.

¥ 3 R A & B
— U KRERBEBELBEAILHERZI I X 4

R —EHETENKZARLBLE D R EHR LB
AR R dmiE M B (surfactant)i2 43 9 8 2 B B KK
RS

HZe BB RERTIAN—ARE L
BEFZLBBRBKRKERAMZIZARE BITHEMK T &
BREBEXFHERF2HLB abthEr -

WwiHF KA 1 iz RkEREELBACH AR I
xRV BALBEABROSEY —HLB -

hiF KA 2 A ZUAREREB LB AL AR
E R YHU LB AL BEEETHEAHAFTEY —# S LG
i@ v EBHAFE arIIla~IVa~ Va~Ib~ IIb »
IIIb~ IVb> Vb~ VIb- VIIb % 2 2 B X L 2R 44 -

WwiHE KA 1 2 A KREREELB AL BB H
FORETRZABRLBIEE Y RGERLBILA ML THE
NAELGEATEHGATE) B SHGLLLE
# X 1t & 4 (metal carbonyl) ~ & B # X 1t 4 4% (metal
carboxylate) ~ & B # & 1t 4 ¥ (metal nitrate) ~ & B 5 &

b 4 # (metal sulfate) - & B # & 1t 4 4 (metal
phosphate) ~ 4 B ® 1t 4 (metal halide) ~ £ B & & 1t
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(metal hydrate)s ;X L 2 48 & -

Wi kE | ME XA KREREELB AL ERZ H
EoOHRERPHRBDEMEBEGAEZ Y — SR FRARGDEHR

#| (nonionic surfactant) o

Wi RA S 2K EZREGELB ALY EEZFH
EORYPHZIEBETFARGERBGERA THEH#EA Y Z )
—f& > BAma SR L 8 =¥ L F 8 (polyethylene

glycol trimethylnonyl ether) ~ %% % 8 2 & X 1t &
(alkylphenol ethoxylates) ~ H Z & % z© =— &
(polyethoxylated glycols) ~ % T £ X A5 B % & 4% B

(polyethoxylated aliphatic linear alcohol)s XA £ 2 @ 4 -

WwH KA 1l MEZUREZREBELB AL EB 2 F
R FTRL BB AKERAHE D E S F R PR (inkjet
printing) ~ 3% $& & # (spin coating) ~ M Bk Ef A] (gravure) »
#% # (mirco-pen) ~ % 4t % (nano-fountain pen) ~ & %
(dip-pen) ~ 4§ hR EP B (screen printing) ~ "% /& & # (spray
coating) ~ 4 4k X & A (slide coating) - (slot coating) ~ &
& A (curtain coating) ~ & % # (dip coating) & A Lz 4
XA AUNRHENZEARE L

WwF KA 1 MEZAKREREBELB AL AR 2 F
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ko B PBmAREB AL KB AR - & B (Si wafer) »
B At RIELE AILHWEIR - MEEIKR - HER
w2 BR - B4R  -ZHEERIULZ@AL -

9. w3 KHE | L XA KB REFBELB AL AR 2 F
EOHBEYURBRBESEAERXIBEELEA 45 £ 120C -

10k kB 1 2 A RBEREBELBALLHER 2 F

[ +) ko AT SBXSBARERAIBEEREBAA 275 £
1200°C -
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