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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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The present 1nvention 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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AERAGEHPEEBELBE AL EBE AR ZAHM
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[ & A7 &% 45 ]
% g & 5 % (thin film transistor’ TFT) & T ¥ R &4 & A
B Bl KEREAETEEY BrEA ¥ HA-—BHRAE
¥RMARBAEE AERALABITEIHEMALERRHE
@ HEZH -BNABITILABREIZCAAKRREKRAHAEAS
BE LR - AR ETEBALA -5 HE S R (field-effect
transistor » FET) » A i 4 B R 2 A L2 A F 5 X € & &
—_ (metal-oxide-semiconductor field effect transistor> MOSFET)
B ek AL - FEREHREm R AHHE
A4 RERE L BERE W B4R t~ &
%%%§C~ﬁﬁ%@Vm~%ﬁ%@mf&ﬁﬁﬁvw
RTFEHBF L BRBERILE -
® LB TRAEAETY  EABE LA RSLHET B (thin film
transistor-liquid crystal display> TFT-LCD) & & ¢ R < & #&
ARG BiE @R R T ERUMR
Bl do N Bty 3 AR R T A 220 & 3k x250 & 3k - A gk #
A 4t # 8 48 U # (chemical vapor deposition » CVD) s A 7%
BERBERRRFGTHRRIRABEAE  ERESRBILE SR
ALBBREHRRMESG - BATHERRA BACHHFSIAER
B AR AR 30 F AR R E BB -8 B (sol-gel) F X R B A ¥ oy
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A2 BEBATERARETURBARABAAARAT X R K
REBEMMH > ABEARBRAEESEB AL -

£.1b 4% (zinc oxide ZnO)R A R+ E 2 P ER &y — 4
AEMME AT E BB RGIwGEIBERRHALEMBEA
ARG K- ER#ESH > Bt TRAMYGH LB A1LH
(indium tin oxide » ITO)# # H Z A E T A iLdh r LA £
eRACHABRZAHEREY - HAARMARL - AR

CAEFHE RBERTABRIESIABIABRE H F 5

@ HEIH - Wit AALHBTEALEZAEBRTER  FTHET
B HBEHARGBATESENGEFORESY > T EAH»E A
T T E® -

EB B F  RNEBRBXEZEA/FRICETE—
RELEThHEEDL 24 —BHABBSEEGERAECEE
(monoethanolamine) & % = # A & A 2-F & & ¢ #
(2-methoxyethanol) B & & ; » — M A AR B4 H B R =
L B BZ (diethanolamine) A % & % R & & & (isopropyl
alcoho)A B B -REKE2AHOHWELL2EHRATHETE
LB RGN BRBRE R RE > E T & &AM
B BRREARAFZBAG TRSLERYBHERALES A
N B EFHYEHFEERE 3ppm2-F 8 A T BB T &
TRERMBRE  AHDEHRTFTARBUEREAREE R %
B EHARKFEDE S EANNBBEREFHYEHRERAER
A Sppm; —LEERHARMA MNHM NN BFETY
ZHREAL Jppm; BEABARIBAMNMRFALSTR
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RIBRREBSCEER  RENZZCLRLAERRELAAR
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ETHEHREA A ppme G LHETHF o E R L AN K
TBRBRBEBEHBABEREMEYERILEDE A BEBR
BrRFALEIE  XAEBHARABARAELAR
% # A N B % 2005/0062134 3 " Compound
Semiconductor Material and Method for Forming an Active

@ Layerofa ThinFilm Transistor Device ; $#2 f — # N & B §
RRAHERR - ABBZIFERMBRETE  ERXELY
RERZER-FARALERRZAHNECER A L7
TEitY HABAFAETHALEERAZ EFREH N
B % 2007/0080428 %% " Semiconductor Film Composition |
RE-—BEBFEREBIAY  EREEZTE N wE K
AEHARBEAATHRALREALALS - 2BHEH M F
2007/0184576 3% " Solution Deposition of Inorganic
Materials and Electronic Devices Made Comprising the
Inorganic Materials ; & H — & b & K H 2 R 2 & A HH
NERETFTANF ERXREECAAREBALREIBAINE F
it > A e ARERLET -

At » FE—HMAYEBFTERREBREB X > R
RAEBRBERRET I AHRER flo FEz - 2 HER/
R2-FRAACLEF  EE2RXFMHERZ ALt > sbit o &
RAmBFEHEEHR > Bl FEER ¥ C B - £ R/

6



1385716

REBEE RBRVERPTRERAZIERHNARIABHARGL
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EABERAY —BRBY  RE-—BUKEREHGLE A
It BBz Ik OB TENKZERLBILE D RE
e BitohEan T A ITUBRERS — 2B BARE
R OB ZALE -2 BBKRKAERYWABETFRERBEMN
# (nonionic surfactant)it #8335 4 U3 8 F — 2 B B KA

@ R BAMLE-SLABBRBRAMM® -—LARE L REH
BEALRE —2BRBERERAHBZIAEAREEITEAX I RRER
KEBHUIFE LB A 1bth g -

[ & % 7% K ]
Bl —AAEAS— TG PRBEALGEIHEZAET

EE - B4 SOEHAEETFTKF[I00] B 0.025 £ F 2
A% &% 4% (Zn(CH;C00), - 2H,0) [102]& B & 0.5 B # ¥ F &
EM)Z % — B4 28 8 KE®KR[104] B ANEBE 97%
® x> # % © = 88 = ¥F X F & (polyethylene glycol
trimethylnonyl ether) 0.1 Z # % & JF & F & K &@ & % &
[106] RA&HHEHM[108]TH 2B F LB B84 4B
BoKE&R[II0]- # 2 H L gL BB R ERRE B
A (spin coating) # 3 3 K g L [112] 0 £ B ¥ 80C x #
[MM4]J(E A B RAXABRFTREA T  BEHETHEAAERAZIRE
B A ASCE120C) MEHXRABPRAZA » £ 500C
BK=+ o4 [116]80 T 45 2] AL &4 B1I8( £ AHEHX
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FRTHBE P BXIBEARERZBEREAA 275C 2
1200C) A A GH BB —FFF -
B=Z=AKREAGS — TR FTHBEALELMETE
BEzrETER R4 50 £ F8F K F[300] 4
B2 B 4* (Zn(CH;COO), - 2H,0) [302] & & B8 4%
(Mg(CH;C0O0), - 4H,0) [303]5% 9: 1 Z b & B & 0.5M
2R —HBEARBRELSLR B RER[I04] B NiR
B 97% =z R T — B = ¥ X * & (polyethylene glycol
@ trimethylnonyl ether) 0.2 & # 4 & 3k 8 F & R & /& M &
[306] REMH#EZ»BA[30B]THEEFEBLZLE =
B REEBR RS 2B BRER[ZI0]- #HEF B — &
S RBBRERSCLBBERERKBEANABARLE
[312] > £ ¥ 80Cx#&[314] BEMABE TBAZ R
£ S500C B K=+ 548[316]Bp T45 %] A 1L 4t #4242 UL &2
HE[318] RAp A oM Ew B ©AT -
BEZARERNGS —FTH6 ¥ HMEEA A S MM
LEZEBOEBETSBABETER L4670 50 4 &8
F 5k #[500] 0 4 &4 & 4% (Zn[(NO)3], - 6H,0) [S02] & # & 4@
(In[(NO);]5 - 6H,0) [503]s4 1: 1 2 ¥ F 1t )5 & & 0.5M
Z R —HEGRHBRMEE SR EKRER[SO4] B AR
B 97% 2 R T — & = #% I B (polyethylene glycol
trimethylnonyl ether) 1 % # 4% & JF & F+ & R @ & H #|
[S06] REWH B SE[SBATHEEFZIFE —HBEBER
FHEMAEASLRBEARBER[SI0]- H M F — 5 L 48 B A
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BRAM R4 & BB KIEREALEKPRMZK # # (bottom gate
bottom contact » BG-BC) % # &5 4 B & & # (thin film
transistor * TFT) u & E[512] > £ Fa ¥ 80°C = 44 [514]  #
EARAEFPBEBANZTR > &£ S00CR K=+ 448(516]8F T 45
S EAALLEERB AT IHEANEREELAR[SI8]- A
HEREARODERTRALH IORBRABRTFESLE A4 0.8
ExPR#E 'S Aattz4 BN T ALS AL
4R 4% (Z10)~ % B A 40 45 & B A 1t 4 (polycrystalline-indium
@ tin oxide > poly-ITO) - &1t & (SiNy) ~ 45 1t 48 (Mo W) R #%
Bz W Bt ARLtBAEEHRSFKFE -
BABAERAG S —FHopl T EBALLE IR AL
T EB RGN 50 A E s F oK P[800] 0 Ao A B BE 42
(AI[(NO);]; - 6H,0) 0.005 ¥ H[802] > @z ® A 0.1M &4 % —
R BE bR & B B RKEKR[S04] BANEE 9T%2 R L 8 =
¥ X F &% (polyethylene glycol trimethylnonyl ether) 2 % #
Y5 JFd T 2R @ F M E[806] RAMH A5 4K [808]
TAFBEFNE K442 B B KER[BI0]- HZF KIS
A BB ABRESEA A AB AR L[812] £
# 80C x4 [814] M ARKANE FEAANET R > £ 5S00CE XK
=+ 5 48[816]8p T 45 2] A fb4a B (818 R A &k @M &
wB /AR LBHAT -
R REARZIATRELERTHEET AR T HE
A FETHARDERBERTRALETREAFTARRZ
RL_B=ZFAI®R LAXAFAGELTELA T > LEK
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TR RAEREETFRARG TN AR -_B=9 X%
F & (polyethylene glycol trimethylnonyl ether) ~ #% % & &
4. & 1t 4 % (alkylphenol ethoxylates) ~ £ Z & 4 ¢ — &

(polyethoxylated glycols) ~ % ¢ 8 X A5 B #% A 4 B
(polyethoxylated aliphatic linear alcohol) s XA £ 2 %42 4 - b
s BRAAEAMEGFENLREALY AR ELEE RBRMX LM
TREFPARRZALGEE - ALSBRELETZHE
B At B EEAAFIBEARALEEARSE AT 24
@ Frasit@arAYAFE Ila IIla~1Var Va~Ib~IIb -
IIIb ~ IVb~ Vb~ VIb~ VIIb 2 2 F R L2 REH - A
£ AAEATAREALREALABE S AR R ERL
S ERRANERETHRSL PARRGEB KRS - BB
R sE c BB R B S RBERAELERILEY > AKX
BHOELERBIFT LT ENKRKZILBER A LeY
(metal carbonyl) -~ 42 B # % 1t 4 # (metal carboxylate) ~ 4
J& 7 B 1t 4 4 (metal nitrate) ~ 2 B 5 & 1t 4 4 (metal
sulfate) - 4 B %% B 1t 45 4 (metal phosphate) ~ 2 & B 1t 4
(metal halide) ~ & B & & 1t 4 (metal hydrate)s A E % 4
e AN AAEATROZILBREKRERT AR LR
Bt sFHRDENB A 0EA LI ERER
LHERGFTLHMBF BROAFPZHWBFERST
FRRAZBY - BAABERATHLBEERABMPER
BLreyZ XELRXARNLATHRB FPARARROKREER » £
AR A G HEET B F 0 £ & 4 F B A (inkjet
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printing) ~ 4% # & A (spin coating) ~ M }& 7 B (gravure) ~ #4

4 (mirco-pen)~ % 4t % (nano-fountain pen)~ ;5 % (dip-pen) »

49 BR EP R (screen printing) ~ °& /& & # (spray coating) ~ 4} &

A & # (slide coating) ~ (slot coating) - B % # (curtain

coating) ~ & # 4 (dip coating) s M L 2 @8 & 2 F X oL i 47

DR e MARA KRR CRBNLE TG T ARER G

KIBAR  EABAGEETRAT  AREZ LAY

au B (Siwafer) 2 B At 2 k£ B AL AR - MmMESR
Q@ KR -HZMHEAKR - LEBR - -RBYRBRREVLETESE - B RH
AREELHKLBEALHERIRNLERB Z ARE
TH O RNE-—SHULBEFLRBRALY EBEBZERT S
#8 (Thin Film Transistor> TFT)s R 2 E B & - KB 4 T & -
BMTHRaR B TI3RHETR - EXSBABNE T F 4
BEFT RAS - BA_BH  FABA-_BE - THHB
X BAEABEERAEREERRAH -

Blsb » AEARBAITHRGAFEZMEE T £ 8
MERATHORALAER  URMBUYNRKEHETEY
B mELBALTAZIHEBEBERNERG T HHE L
e FRL AMBIRTHREFRTHE ETRTH
ARAR > TERBEALAITRHETERAREE > @
AMBAFTAIEHARSE - Bt AEAZKBRG T
2z PEFEAMEE LR -

(B X @G &R 9]
B —-AAEATRAFPALCEIBEZEHEAerE
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o

B—AREATHRFTALGIEZ IR LWL
B o

B=ABAZLHAEHRG PACHSREAL T IBZEH
mAETEE -

BwowAaAERAETRGA AL RE LT AR A
k@ ER -

BEzMAEATEAFTERFALGEBLEMER & FE

@ TaLanRzxHUHERALTER -

BANBREATEMATEEALGESHMEEY G
TRBzAMHEHTER -

Bt AREtBAABERAEHHG FELAE AILEEHmME
B A ETLBIERS>HME -

BAABARBEATESG T AL EIEIEHERETE
B o

BAARALBAREATHRSL ¥ ALs EE 2 EBE A
@R -
[ £ & T # & % R A ]

100> 102 104> 106> 108+ 110> 112> 114> 116> 118
¥ B

300> 302°303>304-306>308:310-312>314>316 >
318 ¥ B

500> 502> 503504506 508:510>512>514>516 >
518 % B
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818 % B%
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1.

®
2.
3
®
4.

N - S LI A

— U KRBEREGBLRACHMAEBRZ T L ad
Wk —CHEITERKZAKLLEILED R EK LR
A B R @EMN B (surfactant) iR 5 ¥ 9 42 B B K%
P

HZeBBRKERAHEMN—KARKREL
HEALULBBARKERABMISARELITHEAE F &
BB KBTI ZLE A1t FR -

o KB | A X AKERBEELE AL E B2 H
Bk B P UL BAILLYEB LS E LY —HL B -

kB KRB 2 mEZUKREREBE LB AL EEZH

E O R YRR GLEETHHATEY M SHuEb
A2 EBEAEA P E [la-~ IIla~ IVa~ Va~ Ib - IIb »
IIIb~ IVb~ Vb~ VIb- VIIb 3% 2 4 B &K A Lz A4 o

WwiHF KA | MAEZURBREGLBA W ER 2 H
B REFTRZAREBILED R ERLBLEMIGETE
WAREGEE THEHFAFTES —H > BAHALLLAE
# 3 4t 4 # (metal carbonyl) ~ 4 B % % 1t 4 4 (metal
carboxylate) ~ & B 7 & 1t 4 # (metal nitrate) ~ & B #% &%
bt 4 4 (metal sulfate) -~ 4 B & & 1t 4 4 (metal
phosphate) -+ 4 B & 1t 4 (metal halide) ~ 4 B & & 1t
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5.
6.
o
7.
@
8.

(metal hydrate) s 24 F 2 48 4 -

FRA | iz A KREREGELRE AL AR ZF
Fo R RaEHRBGAZY —BIFEBFARB TN
#| (nonionic surfactant) o
ko KA S Mz A KBEREH a1 F 2K
B R PR ARG M E G
—f > ZEFEaa SR 8=

& B
# 8

¥ ¥ T & (polyethylene
glycol trimethylnonyl ether) -~ i X &

ARt Ee Y
(alkylphenol ethoxylates) ~ % z & %X ¢ = #
(polyethoxylated glycols) ~ B Z & % s o5 % H 42 &
(polyethoxylated aliphatic linear alcohol) & A k =% %4 4 -

WwF KA | XU RBEREBELB AL ERZF
k0 R P B B AKERGED A E R E A (inkjet
printing) ~ #% #& % # (spin coating) > ™ kR Ep A (gravure) -
$% # (mirco-pen) - % 4t % (nano-fountain pen) -~ &k %
(dip-pen) ~ # JR EP Rl (screen printing) ~ & & & A (spray
coating) ~ & 4R \ & A (slide coating) ~ (slot coating) ~ &
& 7 (curtain coating) - ;& % # (dip coating)® M F % 4
X T AUNRNHENAZEARE L

kwiF KA | iz kEarEBEL B AL ER2F
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9.

10.
®

o AP UARE O S KIE KR - & & B (Si wafer) ~
2B AL RIELB AL ER  BMEEAR - HMHE
R-2BR -B4%4E LRHEEREIRLzEHAE -

iF KB 1 HEZXZUAKREREHB LB ALY EHZ S
Eo R VYURABESHAGEAZBERE A 45 £ 120C o

wiF KB 1 R ZUKRKEREHELB AL AR H

E R PR B KISV EmERABESREA 275 %
1200°C - |
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