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Sol gaute eojyel Fo dduta AekE WA Aolo] Fath. welojge] ke oA,
AE Fol, Wsh AT, A% A% Fa, Fsh FRelET, wE Fsh Ak ATET 5 5 5 A
selol el we AU olFPORM, £ EE Fh B9 BV T BEE, Bt /W v T
B T, FBE O Be®ol WRE MEATL W(K), AolE AAT(703) W, wE AshE WAy
e Adue) Aws 0 el Solrks AL BE & Atk EE, AskE WA QRS Ao T4
dlgo] ke A¥sh AT, Absh Wah Fav Ho AT FYFORA, weelye] we Aol N3 A3
g wuAg gake A% % & dn

A5 B9, Al 1 Alo]E AdutozA AFey el 98] 2 574 50mm o] 200mm ©]ake] As} 3FAEH(SIN,
(y>0)& FAsH, #l 1 AlolE Adut ol Al 2 AolE HAuto =z B F7 5m o]/ 300mm ©]5ke] 2ks}
TFAEHSI0, (x20))S A=8le], Alo]E AAuN(703)o2 = Fo}. AoE AAE(703)9] "o FA=, EW

Aol aFEE S0 whek 443 AAstd {5 350m WA 400m JEeIE Erl,

o

2 AANYHo A=, ~dEREHeR P49 o A 50me] Zsh qtaudel, ~HEREHoeR FgE v 5
100mme] Absh pFAaurs ASA FE2E JHAE AlelE dARH(703)S JAd T

&

EZ, AClE AARH(703) Fol d4E = AstE wAleh A, Atsle WA=, st SaEwE 54
o kg vAIER, AE HAW(703) T4, FAV] B gl TRHA G Ao wiEAsit. AlolE
AA(703)ell 4, FA7] R ol b EFEA FEF 6] AsiM e, ool AR R A9EH"
ol s = v Zkdsi, 71(700)o FAR FE Ee
Ta oo mEes AAske] wirlshs Aol vk st EF, on] 7tde] 2k
e = C o4 300C o]sfolt}.  HEgh, on] 7l FAdsk= w7
sttt &, o] o] 7hd AHele AT s g
A godel Abghe AR (704)2, AlOlE AAU(703) Aol FAE Abshe wteAvE fshs JeR b
oz AT o v A7) AskE WAl 9 FA=, 2m o 200mm o)k, HFEASHAIE 3mm o]
50nm ©]&F, W= Bl e A= 3mm o]AF 20mm oldtE Sl AFEE WEEA| e ASlE BEEA|E Elo 2 A
olgst, AuE YWl ofs] dugvh. EE, AshE WA =

718, T 37tA(dE B0 ol2) H k4 B3 2978}

i

¢

s

, 100 o] 400°C o3},
2 Fgtole FHEot uighE

AV

PN

_>~L4

[>
K-
Ay
o
E o
o
o,
%
ofl
ox
i)
&
pass
au)

EE, S BEATS suE el ofs) guels] Hel, ok2T aE mdste] Zehxvid WAl o
23ERE Gstel, AolE AA(T03)9] Fwle] FH5o] gt WAF AARE Aol mAs. o 2wy
Goleh, BAZY AL A @ of2E Rel/selA JlBEe] RF A0S olgd AL Avtetel /1B
3 =y B8 astel A%, AF 5

AbsbE REEA| b=, Adr)eh 2ol 494 54 AtsEQd In-Sn-Ga-Zn-07 4t3lE wh=Au, 3¥A 4% AsE
¢l In-Ga—Zn-07 AF3HE WA, In-Sn-Zn-07] 4F8HE WA, In-Al-Zn-074] At3}E WF=R], Sn-Ga-Zn-07] AF
32 Hk=A), Al-Ga-Zn-07] 4t8tE WHZA), Sn-Al-Zn-07] 4tstE vk, 2907 24 AFHEQ In-7Zn-07 A
& RFEA, Sn-Zn-0A AtstE WA, Al-Zn-0A4] AbshE WFEA, Zn-Mg-0A AtstE WH=A|, Sn-Mg-0A Atst&
WA, In-Mg-07] A+3E WeA], In-Ga-07 A3E W=Av, [n-0A4] AbshE WA, Sn-074] AbsHE Wk,

In-0A AshE wi=A] 55 o8 =

2 AAFHA A=, In(QlE), Ga(ZE) 2 Zn(etd) S x2&3te 8BS o] &3k ~
T 30me] In-Ga-Zn-07] 4tshE WrEAe] whuhE AbshE wkE Ao 2 A .
%01, IHZOS . G3203 :Zn0=1:1": l[molfFH]]ﬂ }_Aé H]% 7]'2]'::— E]jjl’% 0]%?}‘:} 527:5}, In203 : Gazog 1Zn0=1:1:

2[molsEHl 18] 24RE 7HA= B, B Ing0s @ Ga0s © Zn0=1: 1 : 4[mlFH] ]S 7= BHE 83 4 Ut

T3, In, Ga ¥ Zng XT3t EMAY FHEL 90% o4k 100% ©]sk, uleF A= 95% ©]AF 100% v Tholt),
FHE] w2 BAS ol &g o2, Autel AbstE wtEAue X dek wo] .

2 AAge A=, 72 dHE §A4F" A e 719 B, A v IF SRS AASHA
2 2 o AA"E 2AHY 7taE =Ysi, A7) S o] &s 7]FH(700) ‘gl AtatE whmAERS AJuksh
O Aol 71 255 100C ©] 600T ofst, mlgr&siAl= 200T o]/ 400T o8tz = Fvh. 7|H&
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et Augtozd, Auet AstE dtegde Ly E BeE FEES AR £ g =23, A9EY
of ofgt &abe] ATk A W ™R TS AAG] HeiAe, FFE IE FEE o] &eh= Alo] vt
gAsttk, & 5o, Aol X, ol HXZ, HEbw AEHvold FAZE o|&ste o] niEA st -
s, w7] FHoEAE, R o ZE ENS 43 Aolok Frh. Agfo]lo HAXE o] &d S wiY]
s, o2 5o, 4 9, BE(0) T i 94 xdete IFE(HS v AE A s £dhe)
v I3HEE) Fol mi7IEr] witel, o AudelA Agubgt AbshE WrEA ] X3EHE i sEE A
o 4 9ok

et 239 dal=AM=, 71 B Aboleke] AelE 100mn, $HE 0.6Pa, HF(DC) A 0.5KW, Ah(4ka
g vlg 100%) E91718te] =71o] AEHnh. =g, A ZAFDC0) APS o]gstd, AuAlel TAsh= WA
2 e 4 glon, ute] Fr BXn FAdstA W] wjiol| ulghA st

wgh, AbstE A A, A iRl U A XEEA FEF S7] fElA, Ao dHEEA, ~
HEF G| on] 7t Ao AlelE AAH(703)7kA7F FAE 719H(700) & d¥] ZrEske, 719H(700) e &
At P EE T4 T BTES AAS wivlshe Aol uigEAsith. wE, ob] JtEe] X% 100T o]
& 400C ol&t, vigAs A= 150T o] 300 olafolrt. g, du] Al PAst= vi7] Fhe Ao
S F=7b v, Eg, o] oH] 7t HEe AT = Aok, Eg, o] o] e, Fof A=
AA(707)] AR Aol =d9(705), =@ (706)7HA] FAdF 7)1#(700) o = iR A2 HEm ET)

Ea, A Gael g MEAT0)E G457 A% 4, S dFololw AE dFolo 1 B
o oolgaE b mehel Aol olgdtt oY FrEAE, G4E EFHE i@ s, dF 5

Qa(Cly), 3AF $A(BCL), 498 FASICL), 495 BACCL) 57 Hgdst, £, Ba8 2¥she
FRe(BAA Ths, dlE Bl 4B BACE), 685 F(F), 388 ALNF), EIETeR WRHCHF) ),

BE3E 4 (HBr), 2H2(0,), o5 7h=el @F(He)olut ok=I(Ar) 59 37fAE A/ 7k 58 o] 88

=gto] o AHo T =, W3 WA RIE(Reactive Ion Etching)®eoltt, ICP(Inductively Coupled Plasma: -fr
5 A%y Zgzvh) dAES o8 4 k. ke UM AR AT F JEE, JdF 2A(ZLEFY
Aol e7tE e A, 7|H= AT <ty = AEEE, VA= AT 2% 5)& F4d3s 243,

AE o Aol o] &3t olH N ZA, [T0-07N(ZE 3FSAHKANTO CHEMICAL CO., INC.) AZ)& o] &s= Fr}.
A gl ke E M EAE(704)S FAsH] H% dARE viadE JAaAHoeR A= Fu. HARE
g5 JIAAHeZ FASIH LERAAE AFESHK] 7] wiEol, Alx ZAEE AR 4 Qo).

T, b 349 =d9Es FAY] Mol I 2HHYE dste], A Ao AbstE REEAIEN(T704) 2 AlolE
HAY(703) 2] FTHo B2 = HAAE MAEH) 52 AASE Aol vleHA s},

Y = =

A, 8 e A FHelMe, Adske WEAY Fo R R F4 T BEES AgE] fEAM, A 39
o AbalE wbmAE(704)0] thale], A, Ata, 2AxR ¥, EBE Frkx(el2E, AF 5)9 B91718elA
A @] AbstE wbmAlEH(Toh) el bR A g AAEY. Y] vk, B $rel 20ppm olsh, WherH st
A= 1ppm o8}, vlEAEAE 10ppb ©]8kel Ao vhghA s}

A gode] AbskE wbeAleh(704) 0] 7FE A S AAFte s, A P AstE BEAT(704) Fo SR EE
FaE olgAd = gtk FAFHeEE, 300T o4 700T el HigAEHAE 300T o) 500T eldt® 7+
Aeg Pt Foh. oE 5], 500C, 3&3F o] 683t oat FER Patd Frh. 7+d Ao RIAMS ol

[e]
SAZEe] Eest e gdsts Y ¢ 7] diwel, fE Ve MIHE de 2EEE AT

AANGE A=, 7FE AP A el A7IRE o] &3t

TS, e AP AX = AR AR Za, A HdA o dIAZEE dAE B AR 93
A ES 7€ FAE ZFa Yo =4 dE 59, GRTA(Gas Rapid Thermal Anneal) %X,
LRTA(Lamp Rapid Thermal Anneal) &x] 59 RTA(Rapid Thermal Anneal) #XZ& o]&3 4= v}, LRTA
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e, AAR(707) S A Fol 7tE AgE AAEE o VHE A, dAx, 23A1x 3], B e Ik
(olz2, AF 5)9 Y78, vtgasi A= 200T o4 400C ©]&h, o& E9] 250T o4 350C= 33

% =, =9 @l 20ppm ©l3, HFEASAIE Ippm ©]3f, whEASHAIE 10ppb ©]3dkQl Feo] Hbg
Aaih. 2 AN "M E, dE 59, A EH7I8kIA 250T, A7k 7tE HElE gt EiE, =
vH(705), =HUH(706)S BABY] Ao, FE EE F42E ARAT7] Y3 AEE e o] e 3 g
Ao} w7 R a1 @AI7Ee] RTA AH2lE g8l Eoh. s XFste AAdI(707)0] FAdE Fol 71
A7t AAgozH, ojde] 7td Aol o, A Ao AtstE: WrmAIH(704)0l kA Ao] HAIF o] QA
tga %, AdAH(707) 025 A Ao AsE WrEA|uH(704)d] AHavd TA"ET. g, A ZAY Abs)
= SEAT(T04) 6 AtaT FE 2N, A A4 AbstE WEAT(704)0 oA, EUTE He AL AES
Azrein, shetgFEA 2AdNE WA= Alo] 7HEd Aol AbatE vk e (704)S 8ol
TPRA E 4 la, Ak Ao 9% EdRA2EHe AV 5 AzE Azbsid, A7) 549 F4s AdT
4 =] g

A
T At o] 7k Aee sk EeolW, AA=(707)e] I FE 8] AEA @i, vE T4

Nl

< o
g Bl A% FAS 4G Add, FYS AAE =R AAZANA] A% D A
Agozn, ¥AFE HUE U glol A B9 WE REATTOHE 19 A & 5 ek

P AtstE HEARH(704) o 7HE AP E AAFTOEZH, AtstE WEA G Ak
2 Hrbshe, A dabel AstE REEA U (704) Fol oA EuUrt HE Ak AES APAARE
AP LEE, o E Eo] 100TC o4 350C mwk, s AE 150C oA 250C wiwte g 3y, A7) 4F
2 B9Vt 71E Aol o] &HE A JlrolE, B, 4 To] EeEA &= Ao wiEgsig. T, 7}

g A xR =9t Ak A9 SRS 6N(99.9999%) o], vl A= 7N(99.99999%) ©o]AH(E At =
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T, o] FYY EE ol =Y 58 olgsl, A 49 AgtE WA (704)¢0] AtAE HUMeEH, &=
U7t He 4tk 2ES AAAE o dE Eo], 2.450z0 wlo|ARI ()R EetzvistE AAE A FA
o] AbslE WA EH(704)0] H7}ebH Ft)

e, HAu(707) ol EdES AT F, o] mdES dEHYFozN, A e AstE wh=A9(704) 2}
AR = X W AelE d=S A= k. W ACE A58 P AeE, 9 A0E d5S HEF
s At Aol npg sttt W AlolE A=, AllE HF(702), EE =FE(705), =F9H(706) 2
iz kA 9] AR, F2E ol &3 FAsteE Bo] sesitt

W AolE A= & FAE 10m~400nm, BFHASAIE 100m~200m= 3k, dE S0, EHetgd, d3vE
9, gHelgdte] A5E F2E /M E EdEe 4% §, TE gaagdy Soll 93 HAXE maaE g
Aslar, oAl 93 EFad FES AASIY, o] BAES At Ao M (HEHY) TN, W Ao

oldel Tl fa EMA=H(708)7F B3 E .

l

EWA2E(708)=, AClE AZ(702)F, AClE AZ(702) Aol AolE AAU(703)T, AolE AAuH(703) A
I doiAl AlE d=(702) 7 FAA deE A g4 atskE wkeAwh(704) 2, A ¥ade] AbstE WA EH(704)
FAAE g g EHI(705) e E=AE(706)S JHAYE. EEgE, ERAAEH(708)E, AA(T07)S 1 T
o = Frh. = 6(0)°] YERE EWNXAE(708)F, =AEH705) 3 =AEH706)2] Aol glof

A @ode] AbshE WFEA|RH(704) 9] AN-TF | A ol x] ol

t
o
[m
e
N

ZE(T08)E A2 AolE T2 EWXsHE olgd) AAW, Bad ueh, A140 HE
A Biel AolE AF(702)2 AHHomA, AY G4 F9e 25 A GE A= Pxo EAAHE ¥
a5

AN, 37 e =

ol

bl A8k Alo] Fhsete.

(2AZH 3)
2 ANgEl AL, EdxAEe Tdd el Agach. E@, 47 A0%H9 5
2 e By AAFE S AR B S Qov], ¥ MY

s e wE o
Fvh ER, R Ao AT AYE Y,

rr

¥ EE

ol Aol s A

£ o
o E

T 7(M)el YERE EWR 2E(2450), 719H(2400) gl AlolE d=(2401)0] FAEW, AlC]E H=(2401)
ol AolE HeAuh(2402)0] FAAEM, AolE HAuH(2402) Aol 4HshE wrEAuR(2403)0] FAEH, AkatE
W= A EH(2403) Jdoll A A5(2405a) E =#EQl AS(2405b)e] FAES vk, EF, AbSHE wbEAg)
(2403), &2~ ZA=(24052) E =1 HF(2405b) el HAH(2407)0] Al k. mEgh, HA9H(2407)
Aol AAvH(2409)8 FAAE Fu. EWAAE(2450)E, BY ACE FFo EWMA2E Y dtoli, o X~
Ay EWdA 2 shtol7|= s},

= 7(B)el YERNE EWNRA2E(2460)=, 7139H(2400) Zdell AlolE A=F(2401)0] FAEW, AlC]E H=(2401)
ol AolE HeAuh(2402)0] FAAEM, AolE HAwH(2402) Aol 4HshE wrEAub(2403)0] FAEW, AkatE
HEE A 2H(2403) 7ol Ald REH(2406) 0] FAAEH, Ad HSUH(2406) 2 AbstE REEAH(2403) el A2~
A=(24052) H =S H=F(2405b)0] FAE O] vk, EZE, A dF(24052) 2 =l d5(2405b) el A
AR(2409) & FAAE v EWA2EH(2460)=, Ad HIF(AE 2HFolgtak ghrholgtal EEe HY

o|E Fxo] EA2EY dhuoln, o ~EjAY EWAA~E shtolr|E vt Ald HEHH(2406)2, U
Ay wpzrbA o] s 2 s o) gdl I &

M

= 7(0)0l YERNE EUXSE(2407) 5, 713(2400) Aol ahx2(2436) 0] A E W, 312 2H(2436) Aol Ak3}
WA eh(2403) 0] FA M, AEHE 9= 2(2403) 2SR EH(2436) Aol A A(24052) F =9l A
(2405b)°] HAHW | AbslE W E=AUH(2403), A& AS(2405a) D =#Ql A=(2405b) Aol Alo]E doAnt

4 e

N

(2402)0] FAFH, Alo]E AARH(2402) Aol Alo]E H=(2401)0] FAH Ay, T, Alo]E H=(2401)
el Aluh(2409) S FASE FF. EWAALE(2470) =, F ACE FXo] EWRAAEH Y shtolt).
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A FqA FA e, BA FA, =EY yHxd HFEH, 75 dAE Z2E P A AA(NEHe2E DD
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