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Holupth, g, wAE Zepzol gAel o8] dojAt AAFE e v TS AU Aold & v,

A7 L2AA eAE AR AAdFS Fde #HY Hageo POV Ao i dojxle HAFZTHHE IA
g2, e oHEES 0|83l o £xE HwI Ao, H3 HIAFPe] POVD AAZ oAz AAute
10% ©] T 20% o/ =al, aEE ZEav X2 doAE dAdFE AEe dolgta & 4 Qo).

T3, $o] FAHoR (Y ke AFHoR [¥3Es AEE MEA (2Rt AEE A E AW F9
A Astel thate] wl§- wzshy] wiEedl, AoE HAZFye] AW Fost. wikd ae=stE 4bsE v
ZAe Hils AoE AAFe uFAst aFEy.  weEb p3H(2.45 GHz)E o83 nEE ZEk=vl CVD
AAE Adetar dd Uigde] =2 uEAY HAdwS JAY ¢ Jernd wiEHsit.  ue=EstE AksE u
A9 1FF AolE HAZo] WHgozN, AW £ UERE Afste AW EAS Y3 ez & 4 9l
7] el AolE HAZFomAe wdo]l %Umd AL EE AEE wteAele] AW 9 UEE
Azbsta, 33 AHS A4S § s Aol Fas

e, ACIE AAF02) Aol, R 2 o ol4F 200 mn olate] ArshE WLEATH(430)S AP, w,
ASHE WEATUI0)E AAE Y ol ety Ao, oh2 T 4aE welste] EehxvhE waAsle o
( A, AARaE e AAsE

~HEHES g5, AoE dAZ(402)9 THd EEHo] gl B &

Aol nlgAsItl, AW EHY L EPSl AGS QAUSHA @kar, ofZ 3 ¥-2917] StolA 7]¢S5e] RF AYS o]
|3te] AGS Artstn 7w 2w EkEntE FAdste AHS dske Weltk. I, o2 E97] o
Aol AL, AF, 2k 5 olgdE F}.

AtslE HEE A 9 (430) 2, In—Ga—Zn—0A, In—Sn—04, In—Sn—7Zn—074, In—Al—=Zn—07,

Sn—Ga—Zn—0A4], Al—Ga—Zn—04], Sn—Al—Zn—0A, In—Zn—0A, Sn—Zn—0A4, Al—Zn—04], In—0A, Sn—
0Al, Zn—0A1e] 258 WA Y-S o] gt). o7|dA =, AMEE WEX|2(430) 02 A In—Ga—Zn—07 &%
AstE EFAS o] &3le] AHE YR & At o] dAd A dHErt & 11(A)d] Ao, T3

_15_



[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

A WEARUI0)ES HAA(HEHORE ok2E) B9/ B, Ak 7] o, wE drba(EHoR:
ohEi) @ abael EF E9Y SlM ssEIwel s T ¢ Aok, e, AAEIYL ol gt
A5, Si0E 2 B o1% 10 T4 o)k TP BAL olgel YU Wskm, ASHE VLA (430)

4sE Adlshs Six(X>0)8 E2FAA, Fo TN st 28 e Erists AT 7HE A A
AotE= As AT = dd.

2

EFA(Iny0; : Gax0s 2 Zn0 = 1:1: 1[mol], In:Ga:Zn=1:1

0.2 Pa, AFMC) ALY 0.5 kW, o= H

| shell A Adarsto), =gk, A2 A F(D0)

AS AR F a, W5 BXE s H7] wol bk
9 .

a2 2 nm ©]% 200 nm ©]&}E S}, of7]o|M &=, AkstE WIEA o 2 A
In—Ga—Zn—074 % AstE BE ol &3ste] ~FHE Pl 93 977 20 mm® In—Ga—Zn—0A =& o3
o}, ¥ In, Ga, % ZnSg ¥3de= 25 A3E B2 In:iGa:Zn =1:1:1[atom], = In:Ga:Zn
= 1:1:2[atom]9] ZAHE 7R F5% 4

T
3,00 AHEYEE T2 FH0 Jukshs 49l olgHd,

£, Am7F o B AAD Qe v AdEHE AAE Qv gl AvEY A 2 A
oA o2 Aaws A4S AU s, Fd AU B¢ TR ARE A6 AAA A4 = 3
ot

R, A Wl A4 ZgE e v2UEE AEHEEE o8k A¥EY AAY, RS PHs
AREEHAl AL mlolA RIS o] gate] WA ZEEvkE o] 88 E(R AMHPEMS o] &ehs AvEY A

7 Qe

o
do
5 T

ER, 2AERNS olgse AT PHoRA, 4% Fo Bl Bd9 ~EY /A S wgAsla 1E
S wEe Yyste doen s, An Fol ARdE A4S ke uolels A
sk,
ol ASHE MEATU0)E A 2 EE22dY B o8 A FY] WE wEAFoR sFd
ER, o FANA ol§HE AALE vhadt JAAM 8 FAAE Frh AALE vhaAE G
o% PYF TEehAAT A 2] A, Ax 0ES 44T 5 Aok
chgol, AFEHE MEASY B4E Bt GRA8E G0, 955 Bt 9RAasE dehs Al 1 ke Ae
LELE, 400T o4 750C olah, MFABAL 400C o Tl WHR vwew @k elrldA, st A
2 gAe st Arlmel e wQetel, sk wwAZl diste] A4 B917] & 450TAA 147kl 7}
A AeE W F, HHE BEAFole] Bolu v

)‘\_}:

Tl AETdE =] fAsl, il AeA sk A flol 37
x

P,L
92
b ol

-
5 MEAF431)S =t (& 11(B) #

wgh, 7e Ay AAE W|REe dAHA i, A EEA 5o YEARFHY AL EE EHAM
g, FJAgES tEste AXE Tt golE v}, o|& 5%, GRTA(Gas Rapid Thermal Anneal) X,
LRTA(Lamp Rapid Thermal Anneal) %] 59 RTA(Rapid Thermal Anneal) #AX|E o]&83 < r}. LRTA
AA =, T2 gz o dgjele A A= o g WX JHE ofm ;WX 39t YEF HE, 39t £
Hx 5o AxERE Zdats F(ART) Y FAb o5, sAES JFdste FXolth. GRTA A= L9
7k2g ol &t 7t AgE dste Aotk VAl e o2 9 I7bx, e A4S 2, TFE Aol
o&l A EH vHEetA e B84 7|7 o] &Y.

dE 9, Al 1 744 AYEA, 650C~700C] 2oz 7tde
A rEAR F, V1S ol AlA Al R Y =84Vt T

i)

w3, A1k A, A, Ee AR, de, o2 59 drkxd, B, $2 o] £FEA @ A
e A Aol Eqgste Ax, wE AF, U, of2

6N(99.9999%) o1, HFgAStAl= 7N(99.99999%) ©1, (5 BT& +%& 1 ppm ©]3}, vla A= 0.1 ppm



[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

oJshz s Zeo] mgait,

EE, AbskE RkeAS] Al 1 7 A
(430)° wiste] AL = dvk. 2 A4
1o s

3, Ao]E HAZF402)e NTHE FAeke A4S, I TR ASE WEAw(430)d g5E mE g
Aeg Askr] dololw A Fol Ysh

3, o]7]M o] AbstE WEAITH430) 9] oL AE ool FAHA & =efo] o g o] & Fr.
=glo] o Ho o] &3l A JARAME, AAE XIFE (DA T, dE EW A (Cly), AP =

22(BCly), AbEst Ael2(SiCly), Abdstea(CCLy) &) 7F vhsha sttt

TR, BaE T ta(ERA 7bs, dE S ARESE "R, §E3F 73(SF), et AN,
H

EelZR o 2ue(CR,) §), BB FA3Br), A40), oF Zhxdl AF(e)olt olZE(Ar) 5o 57hxs

Egto] AR o T =, H3Y HAY RIE(Reactive Ion Etching)® o]y}, ICP(Inductively Coupled Plasma : -fr
LAY Zgzuh) dARS o8 g ATk, AW UM B3R oHT F AEF, dF (29
% Z

— o
Aol A7hHE AUD, RS Aol QhEE AR, NwSe AT L& 5)2 A48 zadn.

il

T3, dE o H Fo oHAL o HE A5 A AAl &) AAPG. a2 AAY AEE E3}
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_"(:_):_ =
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Aol FHHe AFFHE 23 T2, HaT o FFUERS 33, EE IFET Ao Hate 453
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EE, WSE WEASNAY £ G Ei sdel 99 ASE WEAS] BEAT 15 m ol e 3
S wE) g Aol AAA FAEAW, AshE SEAZe AL 50 m ol 50 mn o5 weh A
& A%, BT MEAFe Y, £xF Et SdAFH A5 99 2 1 2ol AAYHee] sx o
o mi sdel goo] YA, MR WEAZAM Aol AAZe e 9L [Fo8 ¥ F% Yk
A AAFUI6) 9ol BB AAFS o FHAE Eoh. F 59, RF 2AHPPS olg3te] A5 delm
B Gt RF AVEGEEe el £7) Wiel, mE AAF) A% Yo wgdsch, wE 4
AFE FHol, £k ool B B9 BeBS THSA €u, olzEe] Irevy AYshs AL Aw
s 77l Addvhe ol galel, An Aelzvh, A ATVIEY, A8 NE Jel@v, 45 Ag GFEY 5
2 olg@th  oYldlAE mE AdFomd BE AAFU)L, A8 AYITUL o] §ale] FYBLH(=
11(D) =)

(74 A ANE SAF 25 A27)716 disted)
olafol A, @AM ANHAE A4 BA AAE dAG AR oo date] = 128 Fxsjo] AE
o}

ERM)e =EFY ¥2ad AFEHE ek Eueln], 2A(2201), §h9-4(2202), FAIF(2203), 71EE
(2204) Sl 28] FA= 9

= 12B)E ol AR wE(PDA)S e Eveln], B (2211)e)E EAIR(2213)9} 9% | F o]~ (2215) 9
27 WE2214) ol AAHe] ATk EF, TG FEFORA 2edes212)7) et

% 12(0)= AAl solue] A=A, AR A (2220)S e mwolth. Ak AA(2220)8 5197 (2221) 2
aF9-74(2223) 9] 2709] a9 om FAH k. s (2221) B a9 (2223)2 F5-(2237) ¢ o dA =
o] 93, o] X (2237)2 Zo = dfo] v EAS @ 4= gtk o]H e Ao oF, AR AH(2220)C
Fole] AH I} el o] gah= Ae] THgdtt.

BF9-A (22210l = TAEFE(2225)7F MAE I, 37 (2223)0l= TAH(2227)7} Z%E]o} QT. AR (2225)
% EARRDE A5 SuE Sass FoR R Fu, e sue sk Fdew g F.
D}”E‘ ﬂ'?ﬂg I)L_}\]O]'l_‘\: ——[L/KC‘)LQ_E @'_Q_E)Vq, Ofﬂ% = “?‘%9] _,:1;_/\] (%= 12(C)O1]/\1L ’L}‘]T(2225))°ﬂ T"% o 3
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ER, = 20094 $99 22200 2R 52 T OF Jehar. oF W, seFenrDe 49 &
97 (2231), 24 7)(2233), 23A(2235) 5 Flskm k. 2A A1) oal, AolAE WL &
k. mR, H9AS EARS FUW JuEy EAY dubels B8 s THoR du Fuh
S, Sl ool SRl A% AEE WACIONE DA 199 WA, A AU B ANE 5
o 2B A A5 ISE @ B), A% WA 9YY 5E Pl THom A Foh wE A4 A
42008 A ARozAL s DA @ FHOE A% B,

HZEE, 29 47 ol & Tste], gLz as FAoR a}b Ax 7}%;}3}'
w3k, A HolFE ARE wASH: Fo|W BE Ropd H&ah= Zo] sHsEth. oE W, A A4 o
del=, T2E, AW 5o & Ao 2 B3, AEIE 5o 4% st=dHe] A S H84F 5 9

T 120 FAE7E Jed TdHo|th. o] FulAsE §19-H(2240) 2 5}19-A (2241) 2] 2719] A o
2 FAEH Y. - (2241)8 A #9(2242), 23A(2243), wlo|ARE(2244), FQIE rlujo] A~
(2246), AWAS A=247), 93 B DA FE FUHL YeF. T, FFHE20E o Foh a2}
719l AL st gk Al(2249), o WRE ZR(2250) 5 pHlEtn uh.  ®ak obgub:= 319

_19_



[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

SS90l 10-2460235

(2241) WF-oll W= o] vt

Al (2242) 8 Bl A Y 7%

2 o
4
=
_OL
=2
30
=
k1
—
%)
g
=2
s
o2
ox
=
>
i
2
%0,
rlr

o iz

EA A (2242) & g Fejol wek BAIS gl HAS WAtk EF, EA AY(2242)3 FAA 7
Bhg WR2NE FHln Q] B, GF B bssh. 297 (2243) B ROl AREQU)ES &4
Faol @4 Q. G FH, e, A4 Fol At ER, 949224003} 9P (2UDE Letol=
sfel, = 120)9h ol WAL Fejol A A= AR FEE & 5 glo] FrlEel AFF 28t s,

9% A% BA28)E AC I WE USB Aol Fo] 21 AolBd 4% setn, FAoltt Hold Halol
sl Hol ek, ma, oy vime] &% (225009 /1% whAE AHise], mr} diske] dolEe] mE o
ool Ulgd & otk ER, A7) JlFel datel, Aol BA V%, DA FA S B2 FHlE Aol

% o,

E 12(B)= "AE JHgE yEld =dolg. o] uXE sl A (2261), XAIF-(A)(2267), FHoHE-
(2263), 2 29x](2264), TAF(B)(2265), HlE €] (2266) 5o <& FAEo ).

% LD weld gAE e Ewolth, of @euld $A(2270)l M 88 (22710 AR (2273) 7}
zgso] ok, EAT(2273)0) o3, IS EASE o] sbsaT. ER, olslelME, AuE(2215)9
1ok (221D AAT TS ek,

deuld Fx](2270) 9] F2-2 -7 (2271)0] FH e 22 29X, A9
o 4 Q. gEE Z227](2280)7F HIEhe 27 71(2279)0l &, Aol S Yy = Y &
15-(2273)0l BAIEE 9G4S 228 4 k. &=, RE 227])(2280), o] FEE %2H7](2280) ZH-H

EYsts ARE FASHE BAF(2217)F FAste THLE e £

0

ol

it

L Lo

[o

ol o

lo
k)
N
<
)
[
N
=2
1o,
ol
o

it

N

ES, el AR 20)E FAIG BY S FHE PR s o] Aget. £A76 o, du
e W) A B 5 Advh. EW, BES Falo] FA EE P 98 B4 UEAD) AETO
A, BPFEAAZRY FAR) B PFFEAAST FAAL, B FAAED 59 JuENS Pk

7o) 753k,

B oS98 dio] FxaA B wAMd B¢, 20109 29 269 ¥ EFH 99, 98 HIE}F 2010-
04258421 d¥ 53 &4
F5o 4y

100 : 3}

101 : AR

102 @ FARA

103 1 A3 A

104 : A1

5
105 : E;A A~
g

107 @ 3l ASF
110 : 7]%
111 : Aol EZ

112 AlolE dAZF

_20_



202a :
202b @ At
210 :
211:
212 :
220 :
230 :
231:
232
233a :
233b :
234 :
235
400 :
402 :
403 :
410 :
411 :
413 1 %
414a :
414b 1 =
415a :
415b 1 =
416 :
430 :
431 :
800 :
802 :

804 :

S=S0l 10-2460235



805 :
806 :
808 :
1000 :
1001 :
1002 :
1003 :
1004 :
1005 :
1006 :
1007 :
1008 :
1010 :
1011 :
1012 :
1013 @ /!
1014a :
1014b :
1015 :
1016 :
1017a :
1017b :
1017¢ :
2201 :
2202 :
2203 : 3
2204 :
2211 :
2212
2213 :
2214 :
2215 :
2220 :
2221 :
2223 :

2225 :

rot
I

_22_

SSS0l 10-2460235



S=50l 10-2460235

2027 1 WA H-

2231 : A

2233 1 7 7]

2235 : 23] 7

2237 : =5

2240 : 3193

2241 1 &49-4

2242 A IE

2243 1 237

2244 : mlo] g 2 FE
2245 1 22+ 7|

2246 : EQ1E tlnfo] 2~
2247 : A EHg A=
2248 © 917 A& @
2249 : B1FHA A
2250 o] Wl &%
2261 @ EA|

2263 : H ek

2264 1 22} 9]
2265 : EAH-(B)

2266 : v E 2]

2267 : EAIF-(A)

2270 : R FA
2271 : 354

2273 1 A5

2275 1 ~HlE

2277 © AR

2279 : ZZ+ 7]

2280 @ YR ZZ7)

_23_



k1
N2

1
(g
~

(A)

103

105

100 104

=i

oin
]
Jm
Ew

10-2460235

101

—107

- 24



SS50dl 10-2460235

k1
g
[\

ID-VG §4

1%x107 — L (Vp=1V) - %

I (Vo =10V)

1%x10™ e Ig Vp =1 V)
Ry e Ig(Vp=10V)
~ 1x10°p—
<
= 1x107%}

EH3
V1 o0— ' A 7],1/800
| !
|
|rm=d-~+,-808
Vext bl o— TH_ESO/_J j
|
|
|
o e
Vext b2 ':L}_'_—_gj
|
|
V2 -
— s o
!
!
|:'_“" "/1/808

_25_



10-2460235

s=s4

B
H

ZJ| J12¢

VDD

VSS

\A

V2

Vext bt

Vext_b2

B
H

o 0 o
2 .

—

[AJ3noA

100

80

A2t

B
H

5.0

1000

2.0

o -
—

00

[ww \<Nu I

V tv]

_26_



i

SS50dl 10-2460235

w7
1000
E
=3
5
<
N
10
1 ‘ bl
20. 25 30 45 40 45 B0
V[Vl
EH8

117a  202a 17b 112 103 1
1

117a  202a 117b 112 103 115 202b 117¢

_27_



SS50dl 10-2460235

114a 211 210 114b 115 107
5

A

5 g

Si10 F

114a 220 1}4b 115 107
v,

110 F
117a 117b 212 112 103 115 117¢

AN AN
5% N2 iz ,//

_28_



oin
]
Jm
9!

10-2460235

234 107
%
E _.J \ ! C : F.,
233a 113 112 233b 231 232 110
(B)
117a 117b 232 103 234 117e

5y
157

Y

2]

_29_



_30_

oin

Jm

el

10-2460235



2237 o 2231

2235

2248

R

SRS

A SRR RRARRRRRAY

7rrs7sz77,
v2rse770 SEZE e s 017277075 g gt 5,

s 2275
22792277

= 2280

_31_

oin

Jm

el

10-2460235



=913
(A)
1003 1005 1006 1000 1004
C
)
A N
/ f\?‘
/ 5
\ |
\ |
\
\ :
D
(B)
101(a 1005 I%14b 1015 1006

___________________

SS50dl 10-2460235

1001

1008

—1007

1002

P vt povs . i |
f 7 Y ]
A ol 1013 1012 1008 Sio10 B
(C)
1017a 1017b 1012 1003 1015 1017¢
/ /
[ N
N [
EARIMIMMIIRN
Sto10

_32_




	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용
	부호의 설명

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6
	도면7
	도면8
	도면9
	도면10
	도면11
	도면12
	도면13




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 4
 기 술 분 야 4
 배 경 기 술 4
 발명의 내용 6
  해결하려는 과제 6
  과제의 해결 수단 6
  발명의 효과 6
 도면의 간단한 설명 7
 발명을 실시하기 위한 구체적인 내용 7
 부호의 설명 20
도면 24
 도면1 24
 도면2 25
 도면3 25
 도면4 26
 도면5 26
 도면6 26
 도면7 27
 도면8 27
 도면9 28
 도면10 29
 도면11 30
 도면12 31
 도면13 32
