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of Z4zt i Z(436a) H vl F(436b) o] F3te] AA|H o], AV|H o7 FH&Huo] gr}.

3

e

2 Lo

i
R o
o

2 AAYEHAAAE, deg vied Zo], WMEAFTOEA AbstE WEAF(403)S o] &gttt AksE RIEAS
(403)0l] o] &3l= AtstE WEAEAE, olate] EAo] AE&HE & T In—Sn—Ga—Zn—0A AtstE WEA &
o 494 5% AstE, In—Ga—Zn—07 AFstE A, In—Sn—Zn— 07 AtstE WA, In—Al—Zn—07 Ats}
& WEAl, Sn—Ga—Zn—07 AbskE WFEA], Al-Ga—Zn—07 2tskE RF=A], Sn—Al—Zn—07] AFshE wHEA

59 3¥A w4 AstE, In—Zn—04 AFstE WA, In—Ga—0A 4tshE WF=A, Sn—Zn—0A4 4bstE
Al—=Zn—0A AtstE V=R, Zn—MNg— 07 2tetE WE=A], Sn—Mg—O07 2kstE WH=A], In—Mg—O0A 4ks}
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siet.
Aol AAZF02) e Fepzrt (¥, 2dAERY Fol o8 WE ARE, A% 4PRF, W5 45 4o
F, A8 A8 AeE, A dRvEE, 4% GEEF, A% A% SE0EF, A5 4% AE0EE, 2
JEE e RTEFS o gdtel BF TR T AF TRE MES P48 5 Advk. oF Sof, AL Aol
E Adzosd Eehzek (Mol ols) =k 70 50 mn o1 200 mn olskel Ak A TH(SiING>0))0l BHE
e}

T, AL ARE HAS el A2 AlE
(Si0(x>0)) 0] AT E o], AIE HAdFo] FAdA.

A AFE(405a) 9 =l ASFE(405b)0) o] fEHE EdYMoRE= ) oE E9o], Al, Cr, Cu, Ta, Ti, Mo, W

2RE AdEse 94, B o] 94AE F U999 S ARoR xFe Ta, V] 94E F A9 AEe

2E = Fad o] offE 4 Uk, =AY AL, Cu 79 #5359 35 2/xEE A5 Ti, Mo, W 59
FH 35350 AFHE 72E 7 Ao, Al A HASE = (hillocks) 2 3227 (whisker)S] 2
S WS 9, Si, Nd, =5 So)7F #H7bE e Al A=7F o] & e dde, WEAS AL
[e)

2 A5F(405a) 2 =89 A55(405b) ol 242t HEE = A F(436a) 2 A (436b) ol AFEH = =79
ate], A AF5(405a) 2 =l A=F5(405b)F A AEIE o] 8E 4 Q).
02 Wi og A2 HIFH(4052), =dlQl ASE(405h) (22 AFF(4052), =9 A3 (405h) 3 5L3 =
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wEAste] AW E4o] AAEE AAFe] A= AAFoRA P4 4 Anh.
o= AdFowA FEH WAL AL AL BE AAFH 4FE w9
s FEF AW GAol bseA S BHS e @, gele] A

SSS0l 10-2415143

EFE, Alo]E HAZF(507) 2 ARME WA Eh(530) 0 G4, A7), Eo] Jhedk 3 ke ] ¢bA 3]
A, 2bstE M =AEH(530) 9] FAde] AAEA 2TEHE G o] 7l A AelE A5 (511)¢] ¥
Ae 713(505) = AlPlE AFT(511) E AlC]E AAZ(507)0] FAdE 71¥(505)0] dH] 7tdEo], 7%

(505)° &2H 4, &8 59 E-ES 24 2 AAES

L= (cryopump) 7t vFEASHAl ARE-EITE. o] ‘ﬂltﬂ |
Fogth. E3E, o] dn] 7tdEe, AAF(516)9] A Aol ax
§halh= 719 (505) 0 = w7 bR 2 el S Qdr).

g, AClE AAZ(507) Sl -Er”ﬂ 2 nm ©]%% 200 nm o]}, wpEAEAE, 5 n
E=AEH530) 0] FAEH(E 79 (a) F=2).

m ©]/¢ 30 nm ©]ste] AtstE Wb

Abshe WHEAE(530) 0] A E R os FAE ] e, ofEt hao] E=el ojs) EEt=rbrt wAdE = o
2l oel] AlOlE HAT(507)¢] FHol FFE] Sl T4 BA(HEHE Ee taEdas o] A
s Ao vpgrsiths Aol ottt AAHEHPE Bl Sl AskE rbehA] @Al of=r eI 7]
H5el RF A9E o] &sto] A4S Arbste], 71 el Zet=rks @Aste] wws /fdshe WS d3ds
o ootE ES7IE diileke], dA w97, ZFE 9V, AR w97 Fol ol8dE & Stk Al
Frel gt

AbshE WEEAIEH(E30)0 o] &= Atske WH=A|RA, A2 AAGE Yl 49 w4 AsE, 39 w5
AshE, 297 w4 AreE, In-07] AbshE wbeAl, Sp-07] AbskE WA, Zn-07] AbshE WA Fol AbshE
Al 5 olejel Aol ojgd 4 olvk. wek, A7) AbskE wrmAlel Si0,7F EFE = Qlvk. B AAHH
M=, ArstE RH=AEH(530)0] In-Ga-Zn-07] 54 Absh= EAlE o]&sto] AFE el o AT, =
79] (a)= o] @AMl driolrt.  Abshm WHEAT(530)> S7FA(WEA o RE, of2) F9)7]0AM, At
2 w71, s Erkagl Akio] ERF EH7IAM Ao EHPE W ol 48 5 ot

ArgbE WHEAH(530) S AHEFEHoR A7) g BleRA, dE S5, In0;:Ga05:Zn0 = 1:1:1[mol]
(5, IniGa:Zn = 1:1:0.5[atom])e] =ANE zb= EBAle] o]8"d & A4 2=, IniGaiZn =
1:1:1[atom], ¥+= In:Ga:Zn = 1:1:2[atom]®] ZAWE Zte a5 AFSHE o] o]&d & vk, w5 A
32 B FHES 90% o4k, 100% o8k, wFAEAE, 95% o4k 99.9% olateltl. FHgo] we T Al
sh= B

A
Ag olgdsts Aow, AU sy wEaue] Y.
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AbshE WFEA(530)9] S f8te] AMEEwE AHER AR E T4, B, AV, B FASE T9 E
TEo| AA" AEE 7Tt o] &EE Ao| uigA st

7ret Abejoll R g Ao N#S FAHar, 7] 2E7F 100T ©]AF 600C olsl, HlEA S A=, 200T o4
400C o]ty £xg AA4ddrt, 7|#HS 7}%6}%*1 bR gtmAuks st slow, PgAd 4ksE whEs|
o] X3 = ETE s ARE & A, E=S, 2fEHPd o &3] ArE. a5, Ay
I s AASEA, F4A 2 TR AAR AHEE stavE Ak EQiEar, 4] EFlE o] 838te] 7]
3H(505) flell AtstE WEA(530)0] FAdHET. AT U IF FES AA] Y8, Aol B Z, o]
2 32, EEHg AMaevo]d(sublimation) HE T F&F] ¥ FEV} o] &= o] vttt w7
fFHRS FE EfS 3 HE J¥d i Qrh. Agpol @ Z R ujy|E AuAdE, 4 44, EH0)

E Fa 9xE Ta9e g2 (Rr udsAs, B YA ¥ad 39w)
e Abshe wbeA Tl 23H = Bl %Eﬂ AE 5 gl

T HaERaL 9ol ol
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AClE dAF(B07)el AYE Fo] FAHE 45, AYE o 4 A= Atsks w=AH(530) 2] 7heAldl

AstE HEAEH(530)9] o 2 A o, FA oH, e 2] oH I HF2
frolgttl,  AEE Bt AT(530) 2] F2] o Fd ol&E AN, dF &
gk golo] o]8E = vk, YEAE, ITOON(F)IE 318t Ax)7) o] 8" % ).

dlo
12
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i
=
k1

o Aol AL & A7t A, o] Al @ Aol oJsf AskE wheA|So] g3 £ g
Fashd 4 oAk, A1 4 Ao 2EE 400T o] 750T o]dk Hi= 400
2 3 el A A gHe] dFA dArimel vlke] =y a, A

d A7t FdE 5, dlel mEeA] Far, AsE AT ol

HEE A S (531) 0] FARTH(E 79 (b) FF).

om, A HIA 5o YIAZHFHY dAE e GEAb 95 A7
= k. dE E9], GRTA(gas rapid thermal anneal) %X, LRTA(lamp
rapid thermal anneal 9] RTA(rapid thermal anneal) X7} AF&=E 4 Qlt}. LRTA FAX&= =4
Hx, Mg gdgole P FAw ofa HE, FHE ofm FE, Y UHEF HEZ
Y BEEE AT Al o HAEES JFEste FAlolvk. GRTA FX|+=
A Aglshs FHolt. 129 7FARAME, o2 T Fria EE Aaet T2 d A

HESekAl &= =24 71AI7F o] &Y.
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450 Coll Al 17131
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ol o, Al @ ARA, 650C WA 700Ce] WEo AT BBY sro] J|HE o BATIL, B B
NGG F, 7R o BAA, neo] AT BB ARV E Aus WV FAE S ot
AL G Azl gdeiA, A, wE AF, W, o2 Bo| dA7bxdl B, £ Fol TFHA g Aol

x El

2t Aol fot. A Ay Ao E=dEHE 2h, B dE, U, olEE 59 Friae #xE

6N(99.9999%) ol4F, ®FEZ S A=, 7N(99.99999%) °]A, (F E+E &

ol&h)ol AAHE Zo] ulFA s},

A1 E Aol A 2stE WA Fo] 7fEE Fof, 7R usEe Ak v, 3R N0 7k, BE 24

olo](=o] ~40C ©o]3}, utFA AT, -60C °lsh)7F =99 F= k. Ath 7t e N0 7tae B

SHrakAl e Aol wkgAsitt. tEAE, 4 A Ao EYE= At Tk B N0 TtaE F

6N o], HlEASAE, N o] (Z, Atk 71~ EE NO 7t Fo BELE =rv) 1
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.
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