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ZFBony AdgEt 1% ofgoln

TAE ME(In) A7Ae, 25 Ga), AA(Zn), B (Sn), &Frlw(Al) F o= st o]de]

71 Gl g 7] s H7bAle] mlEo] Hy 7]Ee®m 90:10~60:40%1 A& 5HLR st wEAsE
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471 9E(In) AFA= AF oAlElo]E (indium acetate), ¢1FH olAHO]E 3lo]=o]E (indium acetate
hydrate), <& ol EolAEUo]E (indium acetylacetonate), ¢1H F-EAFo]= (indium butoxide), ¢1H &
Zgol= (indium chloride), 9F F=Egol= 3fo]=o]E (indium chloride hydrate), ¢QF F=Ego|= H
Egtstol=go]E (indium chloride tetrahydrate), 1% Z=#o]= (indium fluoride), Sl 3Fo]=FAlol=
(indium hydroxide), 1& otelthe]= (indium iodide), SIF YelEHIE (indium nitrate), UF HWOlEH
o]E 3dlo]=#|°o]E (indium nitrate hydrate), ¢1H A#|°]E (indium sulfate), ¢1F AFHIE 3Jlo]=go]E
(indium sulfate hydrate) ® <¢lF 2A}o]= (indium oxide) & o] FofX & oA AEFHE 1F o|iola

A7) Z4E(Ga) AFAE ZF olHHolHMEYO|E (gallium acetylacetonate), ZH FEdo]= (gallium
chloride), Z%H Z=Z#°l= (gallium fluoride), ZFHF UClEZE 3lo]=geo]E (gallium nitrate
hydrate), ZF SAo]l= (gallium oxide), ZF AHO]E (gallium sulfate) L ZF AFHIE 3Flo]=go]E
(gallium sulfate hydrate)®@ o]FoJA|= TolA MBI E= 15 o] do]a

A7 AA(Zn) AFAE JA oFAHIOIE (zinc acetate), A oFAHO|E tho|sle]=Ho]E (zinc acetate
dihydrate), A= o}MEOLMEY|o]E slo]=go]E (zinc acetylacetonate hydrate), 3 FZZo]= (zinc
chloride) @ A= Z2&to]= (zinc fluoride)® o]Foix|= FolA AEHE 15 o|ioln

7] ’(Sn) A= © O}AﬂEﬂO]E (tin acetate), © opA|€olAlEYo|E (tin acetylacetonate), © HF%
Abo]= (tin tert-butoxide), ® F=Z&}o|= (tin chloride), B F=Zglo]= tlo]dlo]=go]E (tin chloride
dihydrate), ® Z=Zg}o]l= -HE}O}O]‘:EH ©]E (tin chloride pentahydrate), ® Z=Z#}o]= (tin fluoride),

B ofo]@rt}ol= (tin iodide), ¥ FAO]= (tin oxide) ¥ ¥l A O]E (tin sulfate)®E o]FJA|= ol A
AEE = 18 oldelx

A7 dFuEAl) AFAs dFuE olMEIClE (aluminium acetate), LFUE  oRAEHolMEYOlE
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(aluminium acetylacetonate), &FV]H H5Al°]= (aluminium tert-butoxide), &FrlF JFZgol=
(aluminium chloride), &FvlH FZTol= dlo]=#°]E (aluminium chloride hydrate), &Fv|g ZF=}o]
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=
=

[ [

(aluminium iodide), €Fu|HF o]AXZZALo]= (aluminium isopropoxide), &Fv|E ZHO|E (aluminium
lactate), &F1|F YolEHolE Rx3lo]=do]E (aluminium nitrate monohydrate) % <4FnlF EXAHoE
(aluminium phosphate)@ ©]FojX|i= TolA MEE = 15 oS AL EAOR sl F52kstE WA 3

ZAAE.
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A58 10 QlolAl,

A7) &= WErS (methanol), €L (ethanol), ©|AZ 23 A43E (iso—propyl alcohol), 1-Z2HE (1-

1 a
propanol), HWEA| o] E-2(2-methoxyethanol), oFAIEUO]E™ (acetonitrile), tholWlE AZEAlo]= (dimethyl
sulfoxide), HIEZ3o|=E2F T (tetrahydrofuran) S 25E HMElE = 15 oAl AL EFo =R sl F54H3)
N 3 =AE.
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Al 2
b) 47 AutE FE5skE wEA] 9ES 100 ~ 600TColl A EA sk Bl

L L L EECE e
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gl & T4 9

JaA ZYY, EHD(electrohydrodynamic) Z#EY, 3¢ ZUY, =AY 1o} ZAF gjujo} 93
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2= Ao 4,500 AAE shekd HUAE oddSeEe] HbE AtstE WA o) Al ZRE A

% 32 AAd 4504 ANE JAA TAPS Fo) wEAven Ao F ALF 22 4714 542
Bl gl

%4 e el AAE 9a4 AP Ba) wwAvon Jud F AR sdel Fokang ol el
o

L= 5 AAle 1004 AAlE EID ZHH 75 UERd ol

8,9°14 AAld stebs H7pAR EFolulol=r) HUbeE Atsbm RbmA] JAe] A ZHEE A

=

A71eE BAE @Adetr] flete] 7 we] gbskE WEA I 2AAELS a5l AFA, &, dAshA 2
= =

h=! =

Lol sk A7) ArrAe] HEo] By 7|Fo2 90:10~60:4020 RS EAo=R st FEAEE wIEA)

B odbgo] glojM, F&HYgo]le AFARZE SF oAHOIE (indium acetate), S1F OFAE|o]E 3Floj=go]E
(indium acetate hydrate), ¢1& olA|€oldEWo]E (indium acetylacetonate), SIF HEAlo]= (indium
butoxide), ¢l ZZgol= (indium chloride), ¢lF ZFZgol= 3lo]=o]E (indium chloride hydrate),
olF FRgol= HEZSe|=do]E (indium chloride tetrahydrate), ¢1&F Z=Zz}o]= (indium fluoride),
°olg 5}01‘:;*}0]‘: (indium hydroxide), <l& o}o]tle]= (indium 1od1de) olF YolEHolE (indium

nitrate), JFH Uo|EH|E slo]=do]E (indium nitrate hydrate), UH AHOJE (indium sulfate), UFH
AHo]E slo]=#o]E (indium sulfate hydrate), UF FAFO|= (ind1um oxide), ZF oI EHoIHEUE
(gallium acetylacetonate), Z% Z=Zglo]= (gallium chloride), ZH ZE&o]= (gallium fluoride), 2%
LolEgo]E 3loj=go]E (ga ium nitrate hydrate), ZH SAF)Z (gallium oxide), ZAF AFHE

(gallium sulfate), ZF AHolE 3Flo]=dgo]E (gallium sulfate hydrate), A= o}AMHCIE (zinc
acetate), A olAE|o]E t}o]dlo]=d o]E (zinc acetate dihydrate), A3 olMEHolA|Eo]E 3slo] = o]
E (zinc acetylacetonate hydrate), A= ZZ#}o]= (zinc chloride), ¥ Z=Z&}o]= (zinc fluoride), #®
olAElo]E  (tin acetate), ¥ olA|HolAlEYO]E (tin acetylacetonate), ® XEAlo]= (tin tert-
butoxide), ® ZF&2&o|= (tin chloride), © ZFZzZ}o]= t}o]slo]=do]E (tin chloride dihydrate), ® &
Zglol= FESto]=#o]E (tin chloride pentahydrate), B ZZz}o]= (tin fluoride), © o}o]Qt}o]l=
(tin iodide), ® A}o]= (tin oxide), ® AFHo|E (tin sulfate), &Fv|E oFAHOSIE (aluminium
acetate), EFn|gE olMEolMEYo]E (aluminium acetylacetonate), &FV1|H FEAIS]= (aluminium tert-
butoxide), ¢FvE Z=Zgol= (aluminium chloride), %Fuliw Z=Zol= do]=go]|E (aluminium
chloride hydrate), &Fv]F Z=2gol= MAlsto]=#|o]E (aluminium chloride hexahydrate), &F0lE o=

Ate]= (aluminium ethoxide), %FwWlH E=Z#ol= (aluminiun fluoride), ¢F7F 3lo]=FAlol=
(aluminium hydroxide), <¢Fm|E olo]etlo]l= (aluminium iodide), &Fw|F o|AZTEZAlo]= (aluminium
isopropoxide), &FujH FHO)E (aluminium lactate), LFU|H Yo|EHoE R-3to]=|o]E (aluminium
nitrate monohydrate), < EU]H Z2HolE (aluminium phosphate) 2FE] HeEE= 1% o|AS A& 4= 9]
o, HU} vlFASA = QAdF YolEHoE dlol=#o]E, (Indium nitrate hydrate), ZF Yo]EH|E 3}o]
= o]E (gallium nitrate hydrate), A= olA|E|o]E t}o|dlo]=o]E (zinc acetate dihydrate)ZHF-E A
gy s 1% oS AR = glow, g g AsAlE dEdel ATA, dEdele ATA 2 A
ATFAE B 288 F k. A7) 852 AFAE 7 & wnks T3 72 895 AT F o
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B

2 (ethanol), o|AZEFH 432 (iso-propyl alcohol), 1-ZTE%HE (l-propanol), HEA]oErS(2-
methoxyethanol), oFHIEUO|EZ (acetonitrile), Tholwld AZAlo]= (dimethyl sulfoxide), E|EE}3lo]=
25 & (tetrahydrofuran) 258 AEHE= 1F5 oS AT 4 9o vgdasiAl= vEA S-S A8E

= et

2 g QoA 54599 SIEE TV A RE oA EY o] | dgt&olil, tho]o ghgo}
W, Egtgoll, ofEAL, oddlolnl, tlolodAEZ o], oddtiojolnl  oHolAEolAECIE, o€
ditfololdlHEZ oA H o E ZHE HEH= 1§ oS AHES 4 glod ndzsiA s oddolil s A8
ATk, A7) AHBAE FE Fol AFAZ VTR 0.1 ~ 209 EFeE Egdd),

2 e QlojA], B HAlE Ao Aes IAIIE Al JAATAHALE VA sk 9E8E e
Aoz, 384 HIMAZE dedaeEE, yadadagE, EgdedagE, Jdutels, T2grels, H
ghtjol & Fgtt}el s, EFolutol= | tholWExFolulol= | FEME, Tho]SAk, tholded ZAlol= | HER}
SfolER oY MYy 1% o] dS AR 4 glom nigdsAe dEdiadE e EEollol=E
ARSE = ATt 3] SshE HTRAlel dojA] Guell gk AT HTbAle] vl&o] FI] 7]F=o = 90:10~60:40%1
A o] upghA] sy,

A7IAY] ol 90:102 T A& weol= A& e 4 2 AMTgd R 333 HIUMAY 7lsAdo] A=
U E 2] £, 60:408 23S g weA AT FAEW HHE] AVAY, A ATo] AEHE B
A7t Ak,

L, B odwe ) 7] F5AEE HeA] 3 A ES o]&ste] ydd] &9 FAH 2L Q4 FAHLE B T
EAkslE HkEA] ks ekt dAl; 2

b) A7 Aute FEAakstE wte A wheks A 2steE 9l

S Xgete W EWAAEHY AxUHEES AFste s 5HoR s

A7) FEAEE wteA duks Auksis W og= AW 38 Yy biamy, =% A" £F tho] :E
58 ¥93= g ¥4 2 o3 =AY EHD (electrohydrodynamic) E#HE | 23% Xy oy
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v e Al 29 51y, 93 =y EHD T go] upghzl st

o, W @@ WA % HlwelE olgstel W A APk, et 3] AA
wowge sple] s gHA %m gl £4 % wa

e
YoM
o,
o



[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

S=50ol 10-1415089

AAd 1 WA 10 2 Hlard 1 WA 5: FEHAEE wEA) wiehe] Az

F AF A3 AskE (1620) RE=A AFA 898 3437 H8, 55 ol ATFAZA AF el Ed ol
sto]=@o] E(Indium nitrate hydrate), ZH Wo]EHOE slo]=o]E (gallium nitrate hydrate), A=
olA|E| o] E t}oldlo|=# o] E(zinc acetate dihydrate)E o] &3tSIT}.

ek g A=

Z¥zve] AFA Y EH)EL [n:Ga:Zn = 63:10:27¢]) HE2 A4S Aoyt AFEAQ L3S
23 2 AsE 93| ﬂ%%ﬂﬂ

wE Ao €FS  (2-methoxyethanol)S ©o]&38llon, JFEHH A&t ot
(ethanolamine) & ©|&3Fct. AFAY & FE= 0.375 M o]y, oetLoldlol & % 0.87 M2 Alo]sttt.
T, QAAFAEAY SR 9 A B S 8 3E4 AR dedaEEEs &9 sEH AUy F9

H17} 90:100] H =5 FH7bskalct.

TARCEE, degoltls &l wlEAd gl &AL F, ZE HolEdoE sfo|=dolE, QlF o]
EfolE slol=dolE, A OMlEﬂ o|E tjelstolugo|EE LGt AW EF &0 dE SES
A7VeE & Abeo A 3A17F B¢t wykslgitt

EW@ALEH AzE 98, 100 HerE e FAE 7= Si0,7F 447 © heavily-doped Si #lol¥E opAlE

(acetone), ©o|AZEHA3L (isopropyl alcohol), WEHE (methanol), o€ (ethanol)S o] &3l Ax =
S, Egxvt 29U E o) g3ty xWS MFEs. o F, t?ﬂ“é% ATA &
© Z

ag syl ZYe Ba) Ausiglon], mPw wuA AFA 9 400 TN GAYHUG. s 2 =gl A
I 42 A% ARnF AFe 9 2P T GAHA.

shetd] WA R JgAIFeFE Sviietd ArhAe] BuEzt 80:200] HEE HArbshe R el Al 1
3 EUE PHOR FHANE vEA wure Axst,

gud

(2 3]

Sab3 QAR GRS Sulisea WobAe] Rzt 70:300] HES A7k A ol A 1
3 U WyoR FEHE WEd uvhe A za3in

(2 4]

GAE ATA g0 dad ZAPS o Amai A ool A 29 FUF Yo FEAHE v
A whukg Azskec.

(4] 5]

shsbe Wbz Tgollol=g ful:stey ArbAe] Ruusk 80:200] MRS Arshs A el AAd 1
3 BAF WHOE FHALE WA e Azsd.
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e AFA S4S EID Y-S F& AUste A QdE AAld 59 Y WHow F454ksE v
whuabS Az 33tk

[(B]ard] 1]

AF ZAF AA AstE (16G20) ¥H=Al AFA &9 sty 93, 55 ol ATFAZA dF HolEF o]
1=

E gtol=g|o]E(Indium nitrate hydrate), ZE Uo|Edo]E 3lo]=go]E (gallium nitrate hydrate), F=
oAl o] E tlolslo]=# o] E(zinc acetate dihydrate)Z o] &3}T}.

Zyzko]l AFA Q] EH|ELS [n:Ga:Zn = 63:10:279] HEE A4S Ao, AFA 9
W EA o €S (2-methoxyethanol)S ©]&38t o,
(ethanolamine) & ©]-&3lRtt. AFA & F%E 0.375 M o], oetgolvle] & 5=

HU _I
dpx
2
lo,
o
i)
o
op
:oé
g "
e}
-0,
o
o & oop
o 2L
Ho
S
2
aut
o
(o3
ey
o,

FAYoRE, ool Gujel WA o] AT F, &F velEdoE solselE, JdF
EdolE solEglo|E, A olAHolE telstelEelo| £ AR F, ALolA 34 FF waksgich

EWA2EH AZFS 8, 100 Y=rEe FAZS 7FX= Si07F €487 9 heavily-doped Si o] HE oAM=

(acetone), ©|A~X=ZHLT L (isopropyl alcohol), WlEHE (methanol), &% (ethanol)S °]&3le] A7 %
ArAe B3 AxAHE A &, v FFYE o&std xWS AFsglt. 1§, su“é% AFA &
NG 27 FIHG S8 Auetdlon, IEE WA A 2 400 ColA EAEHAT. Ax 2 =l A
= P4 Qs dFvE A3 d FAYS B gAY

(B2 2]
spstd H7AR odd ZEES &gty HIkAle] FIn7) 50:500] HEE HrtskeE A Qe AAld 1
I T PHo 2 FEHASE WEEA] whekS A 39T}

[B]22e] 3]
s}std H7MA R EFolutol=E &l glstd HIbAle] BIu|7} 94:60] HEF HIlskeE A 9ol AAld 13
T o7 FEASE A whekS A xS}
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§4 A7HAE EFollol=g gl sleka AsbAle] Ruln|sk 30:700] HES Hrbshe A Slel AAle] 1
> H

3 x
3 BAR PHoR FHURE WEA) e Az,

3 Fgolrtol=g gul:stsd AsbAel ozl 0:1000] HES ArlSE A el N6 1
3 BAT Mo FHNRE WEA veks Az,

A9 1 o9 2TL AAR FHABE HEA e AsolFE L BY AY 53
47) AN 1 dA 5 R el 1% 2004 Azn 35488 A webe] 4714 54 semiconductor

) . o ] 12 —
parameter anlayzer (Agilent, E5270B)E o]&3}e] Z43}% L, (drain current) vs. gate voltage L@ =
=49 A w
=

B AstelBE L BEALS B

gl 2: Egojrlol=g Frhd FEHUNE BEA U] HaolFE U TY A 54

o

71 AAld 6 WA 7 2 odad 1 H 3 x| 594 AlxE F&5AEHE iAo dhdbe] Adr)d 54
: : } o ) 1/2

semiconductor parameter anlayzer (Agilent, E5270B)E o]&3le] =438}, (drain current)  vs. gate

voltage P ZZHEEH Fslolgr ¥ FEALS B4, SAHE Hslolsr 2 F8HAYS 7] ® 20 A
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