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oo}, AtElE WA ZFol disle] @43 i gidts 3. 23 e geadtE s Al EA
2le £T= 400T o)A 750TC m)wrolw | ulgASIAlE 425C o)Ak 750TC wm]wrolth. dx¥] &%) 425T o]AF
oM dxg 3 & FalA AR, A =7 425C o] dA ] AIZEe 1A17kRG 71

SRR
S

LN

Ak, Aq7)A, dAE FHE T sl HA7IRe 7|#E =dsta, AtetE A Sl did 9
ZE da 971 stelA Atk o]ojA], AstE WMEAE 7| =EAVIA] &, Eoluv FAavt AbstE b
EAS Ul ddete As HH sk, AsE REASES A "ok, 2 AA] FHdA e, AsE REEAS
gt B geAstE gt 7ME SR(DFH 59 A4S AT A2 F8e 3 25714 e =
(furnace)ol Xl AW (slow cooling)& &atar, £3], 2%7 719 LX(T)EHFE 100TC oA ez wrx dAx
w97] st My etk A4 EVIE IAHEA g, Frta(dE 50, dF, v, B o) &
$171 slellA g3 e g44sE ds= "o,
A AA =, AVERE FAHA G, AF FAA o] LAY dAx e dEAle] Y, 1A
S 7MEst= AAE HHE e "k, & 59, GRTA(Gas Rapid Thermal Annealing) “3%], LRTA(Lamp Rapid

Thermal Annealing) &% 52 RTA(Rapid Thermal Annealing) FAE AF&3t 4= 9Jt}. LRTA FA &=, =7
gz, mg detolm FE FA= ofa HE, FhE ofa FE, 1Y UEF FZ, e 1Y 7 HZ F9
X ZHE] HEH = FCAATIIH 9 Akl o) FAES 7 FA otk GRTA FA & 1L
g3to] dAEE sk FHolty. JtxRE, X o5 FAXYET A wSIA @ EF
A5 Eof, Aa, EE of2 T grtavt AMSHT

=R S-S 400TC o) 750TC wmIRke] 2ol dxejgroms, AbstE wi=ASe] gast &
Ly

1 T
= p
g 94T & A, wEA, 2 Foll EM0)0] AstE MEASl A 3= AS WAY ¢ Sl

AL dAeolME, da, B AF, UL, ok2 59 iz, B S
o dAE AAel meishs da, B dF, dlE, o2 59 37t wkE, 6N(99.9999%) o, whe
A8t Al= 7N(99.99999%) oIS ' &7t Ippm o8k, wREASHAE 0.1ppm ©Jsh) 2 k= Zlo] whE
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8 ol Ll
st AT Al web, A4 RS EeA o v AsE Ao | s gl

ot oo

N (e
o
i)
o
=}

2

2L
oot )
Mo tot

b

95a5E A9 AL A Fol, AsE BuAZe dx ANYen WL, ARE MEAF
1 A = 13 =

Ao Aol

off
H
o
iuf
Hi
k]
[
Lo
o
rE
=
Y
ofj
rlo
=
o
>
Qﬂ
X
%
5
g
o
oZ
1o
=
AL
2
off
k1
i
P
rlr
v

olod, A2 EEelAadY FAL Wokel, AAAE wpaaE F4skn, o Fel o
of, AbshE WMEAE olgste] WANE AsE MEAZ(103)S WD AsE
ARl obd A Gabel AEE v

o Wers=, dE oF E=

q

‘
I
)
o
2
o
tlo
>
ofo
_°|l"
rlr
o
k1
&
i
o
av)
)
=2
2
o,
v}
g
k1
o
Eni

oo, AEE WEAF 9ol F5 ARZ B EARS 2EIY} 1T F
o Ame) R, Al Cr, Ta, Ti, No, WEWE HEHE A, 348 925 F dol9 A ¥
S BF, L A4S 95 F 909 A9 2T TP FFo S
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olojM, A3 X' ATV TAHS Fsto], UAXE viiAE FAsta, oA os =Fad FES A
of, mHwow # A2 wid(1024) 3 A3 wid(102B) S FAgTE. o] o WHoRE E oF ke =
gho] ol & A&t e Eol, dRuUol Iitst EFd=G1EH R s 285 F R dEYo}:

= 50 20 2)F ARBekE AE oAl ofal Tiel mxus o shd, A2 wid(1024)3F A3 wiAd(102B)S H

=
Aoz o Qe aE HEAF(103)E BEAND 4 ATk E 20k o] BAdAe Tzl

AgbE MEEAFS mF 9 oY ol wet A3 xRN TN oA E= A7 v o] A
G-, A2 v (1024) 3 A3 v (102B) Abele] el AbshE WH=AF(103)2] A=, Al wjid(101) fellA] A
2 wj4d(1024) = A3 v (102B) 3 SHE = Gl Al AbstE WEEAS(103) 9] FARY 2

oloj A, Alo]E HAwR(113), 4HsHE REEAF(103), A2 w4 (1024), 2 A3 vl (102B) flol AtsheE dAS
(114)& "’5“45“3} of GAlA, AtshE WHEAF(103)9] L= AbshE dAS(114)3 Aok, Absks o
AZ(103)e] AlelE HAUH(113)S 7HAst] Al w10 # SHHEE dde] AE I FHozA 7s3
= Aol FE3H

A DB, 2HEPY 5o, AR AAF ol B EE i 5 Bedo £FEA @A s
el oa) Holw Imel AR A28 Y4B 5 Ak B AN FeelAE, 2nEPwe o A
Hure sbshg A9FomA Agath 4w Aol J19 2EE Ae o4 30T olstelx, B A FeleA:
100Cele,  AelE absEhe, H7baCER, ofZ) RSV, Ak Be7), mE 87hA(ER, ol2d)e Aa
o £ 297 slA AR ola) 49 F vk, BAeRE, AuE USE el EE AE B
2 AT F Atk A Bol, M@ BAL Agdtel, Ak W svkag 9704 AdE el o5 4
92 euhe 4% £ vk Ade] faw WEE MEAFN HEA FHHE BHE AdFoss, 5
B, Fa ol®, O B9 BERE ZISHA 23 oldd Bedol JRErH A¢ss A2 Auss £ 4
Qg ALgaiET. 5o, A s, AspAalE s AR, mh AsAseREehe A}
goheth AvERel o8] AAE g dAFe 53 xUsu, A AT GFolRE Bigol
Watel SsHE AL WA @ wEomA AgE F Arks del FRIG APl Fam®)E =
B BAS AHEElel, ABHE AAE APt HAMBE BT FE At

AN
2 AA oA, ¢27F eNolar Aol A&t 0.01Qems] 7T ¥4 A T4 =3E A
|3}o] 71%?% EF AFele] AF(T-S A7) 89mm, ¢FE 0.4Pa, ZFH(DC) AY 6K, A2 F4 100%) &
4 oA, 23 DC 2FEH P s A2 ddF(114)S AUsig.  AstE dd3(114) 9 F74
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W, ASE AAS(114) 3 He d9e A FY FEHR v wepA, AstE SEAS(103)9] AbstE A

A (1) Hile 992 2sE 9=A3(103)9] Zo] Wake dste] iy JA(F, 1 JH9 Ao
Z7pshow Hr},

e
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&
g
124

A9 FE(In0;-Sn0;, IT0R of713H) T2 A&stel e, diete=, das EFshe Al-Zn-07 ®

5. AlZn-0-NAl #F, AasE 29shH= Zn- 0741 T EE AaE EESE Sn/n-07] e A= € Al-
In-0-N7| ure] ofede] =An|(9At% )& 4794 % olstelar, ¥ o] AFvlwe] AN (A% W a1, =
o dFvEel 2N (A %)= 7t %—4 Ao ZAN(QA%) BT Atk Hel| FE3E. o9} 2 AR
o P A2z QA Sl ol A, ey, 53], 1109] <FA] dejge] wAs] HAenR, o
Ve e M) e ARl Astebdd el FF (In0,7n0)S AHE-aE Hrh.
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E3AS e mAge AR o= 92 HAE(atomic®)oli, Ax TEHE X-A wlo]mRodelo] A
(EPMA: electron probe X-ray microanalyzer)E AFg3le= 40 o8] Hrlsls AR dth= Ho FE30),

olojM, A5 X' ATV TAHS Psto], UAXE viiAE Aok, oA o =Fad FES A
o, shh A=(105)S s, = 2de o] wHAldA ] T x|},

el WHOE, W EWALE(106)E TIHE H&E AZT F Ak EF, FAEL =S YPo
2 sl A TYFOEA, AEn EHAY oy EA FANE AR A BE F e o
=

=z
2 ool ¥ WAAIAE, B olEd /R AE N vEY2 Jlwoleta @

el EYsY 94 EA Aol QolA, WEY: Fgow wAY ik AFES FEFODA, FHu
Slol EA diRle] FAHETHE Aol FE@Th, PALow, AgH i AF o] Ha AFel vgshe U
A Abole] Ahe ArgtomA, e AFW dF AF Aleld] WAE AgFo] Pk WMxH L, of Fet W
27h el o) EA RoRA QAT 4g 2% Bol A 2AE sha AF(105) $lo] A

& last = 1b % = 2a WA = 2delA Ae & AA] o] ol 9% ol E
of GAsHA Ard g,

T 329 & 3he % la9] AHEdAMe AMEE wtEAE ZA 9 ol L 3a0Ae9] AEtE Wl
(103)9] =(%Z 3a9 W)S 72 TWol, & 3b9 AkebE whex3(103)9 Z(= 3be) W2)S Z=AEE = 3b
o of-&3gtt}.

% 329 &= 3bol mAIG whe} o], E Al el lojAe] & 1a9] o] AHTelME, Al wjA(101) o=
FE s B71A71E F gl AL wla(101) ol AFskE WEAIF(103)S AAskal k. 4bstE vkEAS
ol 42l A2 wiA(1024) 2+ A3 w4 (102B) Alelel FAHEE AE FFL A1 A (10D FHEE GG FA

rlo
k
w
)

1o
ki
w
o
it
oY
N
p‘L

Ak, A ool ol AW TFTe) S4o] W F glome, AbehE WHEAZ(103)E AL WA(101) R
B B8 Aol s 4 Agd Aast gom, ol ue shae] AFgo] Fauth. W, Al
MA0D FPAES e MEAZES AR Al MADOZRE B WA Bhe ge B
A7 Gele] Fxol o, ATEE B F Advh EW, wv EQAsEe] BEAFo R

f

= 2 34 =
T AEHE WMEAES AR Eo RN, AbstE RIEAFo]l Al w101 # FHEE FHoEFE oIy skAi
A=(105) 7 T3 HA%, MTFES FaAZIA &30 ZAE 3T 5 ).

el Atolzrty & o AhstE WEATS TR, rd A RFYH ti
&

(A2 ge 2)

olg}, AAl Fy 17E= thE FXE Z2He RIS 2&dele TA X9 A2 s

X dav AA FH 19 Fxoe U2 FE2E ZAE st ARt & dadl EAISE TFTe, AloJERA]
71538k A RERE B o, AQd JForA JEEe AFE wEAFe WS TFTe &2 A= 2 =4
Q AFozA 7lFste wMASe AAH, 29 d2dAY T2 e dF9 HE ACEY Fxo|t),

% dadll EAERE 34(400)E FARNCRA 715 Al wja(401), AlEA ez J)EEkE A2 vl (4024),
AbaHE WA E(403), AAEA(404), 2 B AF(405)S EFIICE. LI, 34(400)= AHEHE wHEAS
(403)7 3tAa AF(405)& A71Hez H&sb7] 913 A3 w4 (402B)S Eghstar, olo] uwlg} Wb EW x| AE
(406)7} A"k, A1 w4 (401) w3k Blek EWMRAE](406) 2] AlO|ERA 758t A2 vl (4024) S &
gk ukel EWA A (406)9] A A = A5 F StUEA 71Esth. A3 vl (402B) & wh EdlA] A~
E](406)9] A2 A5 =8 A5 T UHA s 2 A ARAEY % 5024 v)Edtt. AsAEH
(404)2 A AAIE S e & AF02A4 75ske wlddolt).

AL AUOD ARAE A0S AT FozTE FAsT, Az MA402)3F A3 HAU0zB)0] FAT
FomyE YAaths ol FRATh  EH, A3 WA ANAHAGN e FEAoR A2 FHetol
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oA zate] A ANAEE FAAL ek, wr EAAAE406)0] EE AT WEASU03)E, AL )
A401) 9ol AolE AAUCEAEA &) At AN Qa, AL MAE0De] BXH FGe] A
92 do gt o FEa,

T 4bE = 4a9 1F A4 AL-A2E uel ZFHE ol F o sl A8k Yk, T 4dboll =AIEE whd zo
A, 713411 Yol 7129412) S AAEe] AllERA 7FEs Al vl (401) 2 ASAE A (404) 0] A X
Hel otk Al wA(401) 2 ANAEA(404) S HEF AolE HAd9(413)0] AX|F o] Q). AelE Hd9}
(413) Qo= AbstE WH=AF(403)0] AX =] vt ibstE WEEA|Z(403) $lodle= A2 8w (4020) 7 A3 w
ZA(402B) o] AR k. AbshE WFEA|F(403), A2 ¥l (4024) 2 A3 wlA(402B) flolE sAI Mol ko
24 7Eske AR AdF(414)0] AAHY k. AEE AAF 41 AT gAES A Al
ol e 34 AI(405)3 A3 vl (402B)0] HEETh. A3 vl (402B) 3 AIMAE A (404)S Al)E AAydt
(413)& frAdA=A olg3ste] AWAIEE P4 grt.

2AA e 19 ¥ 1la9t = 1bolAY A3 mprA R, & 439 X 4boll EAEHE = 79 71%(700)
Holl MEZ 2 Aol B9 3A(701)ZA wiX == Aot = 7o @k Ay AAl FEH 13 wpzkrbA] o]

o

EF, © 4po] EAlSHE SR © lbel ®AS vl npRviAclw, as Wit we] AW A4
e} 1049 = 20 WA = 2de] AW vz ol

&= 4ast &= 4bollA ArgRh 2 AA] FEje] ol 9% o]H2 & 5Sact &= 5bE Fxste] AAlstA ARt

% 59t % SbE E 4a8] AWmolAe] AsE weAE 2wl Swolth. & salde] AsE wwAE
(403)9] Z(% 529) VD& F71A70 Ewo], 488 WEAE(403)9] Z(% 5be] 12)E A g
sk,

%= 5a9t = Sholl AR mpep o], 2 AHA] FEjo| Mol = 4ae] shAo] Aol Al w4l (401) ST
S 27184 @l A1 vl (401) ffol AFshE WEEAF(403)S AAISkaL Atk AbsHE WREA| SOl A o A2
Hl 43 (4024) 2 A3 Wi A4 (402B) Ateloll @A s = AE G Al iAo THE = 9ol . =3
A PEol A AbskE WFEAF(403)2 AL #iA(401) 1] AllE AAuS Hol dAdEm, A2 wid(4024)
2 A3 wid402B) el HRk. A Gl Fo]l 2ARE o TFTe] Ao ME 5 jlenw, AsE vEAS
(403)& A1 wjid(401) o= 715 wjdel sl FAstA 2-gd dart slew, o met sae) JiTE
o Zadr. wolE, Al wAU0D I FHEES AstE WEASS AAstar Al w401 =R E E73
WAS sk &ar, A1 wiA(401) 18] AlelE ddAuks do] A2 wiad(4024) 2 A3 wiA(402B) & AbshE
WFE A5 (403) 0l st Adsts & A4 Fue ol o8, ATES SV & vk wmE, v E
A 2B ] WHEAFo v FRFES 2t ASE NEATS AR, AMsHE REEA Tl Al wiA(401)
o

o KN
3 FYHE 98 99 Fatel st AFU05)T FAHGE, ATE0] FAHA Fu ENE BT

o
e
b
1
o
29
2

ZHRE o]
T 3l
= 4aoll EAIEHE Al viA(401) 912 A== A2 wlA(4024) 2 A3 894 (402B) A1 WX (401) 3 FHE G

=A 3
= Aol FE3. A2 wjA4024) 2 A3 v (402B)S FETES YEoR HiAE T FHa Eie A HA

7ol Atolz=Htt 2 dHo® JhstE MIEATS JIATOEN, o AXEFH thh o3ty Fde AbstE
A S FAHYEE, 52 EF 2 J7Ee #ga glo] ¥Ed IAE 3T 4 k. A9FH FA] FH 9
HEJH WEYx VIS HA A2 F 3, FES TVHAE AT

g vpel o], B AAl e F2E AgE RS ALEShE e EWRXAHE FHEkE gt AT
5 T7E S ATk weEbA, A" FA] FAE 2 R ZARE 23 ¢ AT

A FHE e A4 s 74 725 T 999 A A x3Fete] AAlskeE Aol 7hs sttt
(A FH= 3)

olgt, Al A9 Blart AA de 1 2 29k g FRE ZE TFTE T8t dd& A3

T 6a WA & 6cw AA FH 29 FxRoE UE TRE e g JUE 2 U9EREE EARY. & 6ad)
AR TRE, X 4a8] AR Fxed mizbvbAelar, webd o WS AErdths el FEIT. &= 6bY
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dHE s, Al Ao A2 vl (4024) Atolell HAF(601A)S AAstar Al wiAd(401) 2 A3 wfAd
(402B) Atolell AAZ(601B)& AAFth= HolA &= 4be] @HE Fx9 HEH. & 6e=, &= 6a«1 3 A
BI-B2E whel A3 duimoln, AFWAE A (404) 2 A2 wi/d(4024) Atolell HAS(601A)°] wixd Tx£E =

AlskaL gl

A1 v 401) 2 A EA(404) Hell A2 wid(4024) B A3 wRAH(402B) S AR A, AClE A
(413)] 92 FAel web, AL wjd(401) 3 A2 viA(4024) Akel, A1 wid(401) 3% #13 i (402B) Ake], &
A B (404) 3 A2 wiA(4024) Afololl 714 &=kl EAFITE. = 6bol = 6eoll =AIZE whel o] HA

(6010)7 AAZF(60IB)S HAGOZH, 7|4 §F& 42N & 9u, 954 Fo| BFe g F Aok,

o N 2

Mgk vpeh o], 2 Al JEHje] PR AMstE BIEAE lge! ~HE Fughe g T
&S 7 S Ak, TS, B AN FeEolAs, A dE 29 ojHel gslel, VA 8%E AL
Ak, wEkA, 3 s Ee FARE Ee B8 057 WA VeSS B e A A AAE
Az 3l

= AN GEel e, A w4 AR 482

-
= gat og HA AR A8 s Sk PHY B BB a0 EaXsEE8D, 944
a(ege) W AMAE(S83)E EFAT. EAA2E (88D AolEE Wa(8s5) A/Hon HeEn, E
WAZE (889 AL B A(ssl AHOE ALEnh EAASEEEDE A2 Bt Y RAEs
209l AL Aol ArlHom A&AT. A4 LAl A2 B Aol A71dow A%, A
A (883)9] AL A 9 Axkss2)el AL wAel A/1HOoE MEHT. AdNAE 246 A2 v

ERICOL IR EEE R
AENE AEBoR 5T £ g ABAL o dreid 98 A5 4% sae0w 48

st7] 918 wjadelnk. wiA(885) e FAM o EA YT

a7 §1% mfadoltt. Wil (886)2 AR Bl o= A 7] G °1D} A B2 7%EH/\]E1(883)«] Zﬂ by
of 2o HkE drbety] fg widdelr.  ERIXAHB8D)E AHARA Vs 4 dok. ASAE 24
(883)= A AMNEHEAM 75T  dok. AF AAANEH= iHZV} Q3 AEfel ok Am HdSto]l A
27H(882) 0l Ald: A7FE A sk AgAIHolt, w887 Y A=A Yled & k. oiF d5e

=]

o AAKEs2) ] A2 wAel 2o A4 ks U@ WMol 7t lHe JEe 4EE w33
orl, 7t MAe B /52 A & vk gl FEAG. oF o, ANAEHA AhHE AL
oM, of axel e A%e 23T 5 Ark.

E S
O

8bi= Mg EA| A AL 7 A= A FAY dElE AT, & 8bell EAIEE A T dHE
, AAA(887) 0] ABeFE L o AR(882)9] A2 WAbel AMAIE AzH(883)Y A2 ©ATF ME ATIA R A
Zuo] ke A fole = 8aol EAISHE stAh A Tttt & 8bel EAISHE stAh 7Y ddEle, &
oﬂ;d )\1}7]. (IPS »= m FFS m=2 Tjé‘l—é}._‘:) i]x%zﬂ E!I:O] 7:1°oﬂ x—ls_a _/F 011—4_ o]‘:_ ggzé iz}
741 HEeQl A5, A A7H882)] A2 vk I AAAIE A2=H(883)9] A2 DPZ} sdst 719 o &
omw A xz1(882)2 A2 Wb}l ASMAIE 22H(883)¢ A2 TAES A7) H o
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