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B odtgo A AR EHE FAYS AZF 0o 7 dlo] A ZGAE)S TFTE MOSFETO] 24 38t= d714 EAS ekt &
wgztEo] A2 TEFT(EAAZ9 W F717F 30 mo] a2, Alo]E Ao v F/47F 100 mY) 25 tF&-9] dojg7F &
SEA=

(1) 2913 (/X 52 2939 7|WAd)e] A7t 5= AEAGAEE Ae7ENAES TFT 2 PAEd TFT &
Foll A 60~ 100 V/decade(HEA 0 2= 60~85 V/decade) = 2},

(2) TFT] %2 29 AF7t 53 AA &3} 15 =) 7F NAYH TETelA & 200~ 650 o/ Vs(h 4 0. 2=
300~500 crr/Vs), PAIE 3 TFTAIA & 100~300 enf/Vs(H 34 22 &= 150~200 cnt/Vs)Z At}

(3) TFTE & Age] A7 H= 2dA &= A4V ) ol NAEE TETAl A= -0.5~1.5 V, PAEE TFT A= -
1.5~0.5 V& 2},

2F718k vie} ol ufj§- -8 290 A EA H s F2F EAS A3
g A olHol A=, HUZ oF 1 (ke B F3771 4

ZHlo]A]e] 4= 1 9 2F o] A

TETe] AlolE dA9te] 2 57 : 30 nm 2 50 nm

TET®] Ale]E Aol(Ad Ze]): 0.6 um.

e AR ATE G 2HE AGed 54 TS FAg A7, Ao E Avke] vk £7} 30 mo] 2, A E Aol
7+ 0.6 mel v, 490 Agko] 5 Vola, 28] o] 47} 508) AILE e 2Elo] A 100 Mes] 52 359 £ 27 2
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4718 % o delolE W AILE o)X xEe] ehe HlolE B ool ALgHE FARES BAF 0 @ TRV} 9
4 224 A8 MOSFETS| 1461711} MOSFEFE 571aHs 54 4% S 714 % A% AApat)
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5 7 gk o sl R o] e R wixE = Qrh
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g A € (102a)= 25 F22(CK) 2 =EFE H2=(SP)7F 8 = AL, P=(A)(102b)ol = Tl A" dlolE 215 7F 9 = 5]

=
], B X (B)(102c)= =] A&7 JHHr).

2ol A =, SR (10Dl A= = Holy A7t tA™ Aolar, oy FAIEA o g Aok Az A= oYYl
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[m
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131, A5 Ale]-§ TET(108)9] =#0 EL &AXH(109)d] F& ¥ a1, A A/ 341104 d&5E o] ot EL &
09)= 57 Aol TFT(108)o] H&8 F=(3ka A=)}, EL S& Abelell a1 71 ool tiasho] A% &= ()
Ao 2 FAE] k. &= 249 AA(11D)] B4 o] 2

I—*&O

AR

od X 9 Hr

N

293¢ TFT(105)7F vIFF) A 8 A El(9.2 Aol & uf, A7 Alo]& TFT(108)2] AlolE M-S F-43517] ¢13) &
FANAEN(112)0] A= o] )T}, o] &5(112)2 29L& TFT(1059] =& E A7 541109 A& o 9l

718k upe} o] sha ol Y= HAE HolH AEe= AT Al deolH 2ls A 2(113)0l ol Wy T} o]
d Az dolH AE EAYI2(113)%, o2 Ae T HAE AZ 2 o] Fof vt A2 (33 RS s}
S)E ARG AXE Fetr] AF UAH oy Az w Meel= A o, AR Ax FAE Pek=d 288 B
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7749, 1C QoI AR TAL dolE 257k gl BL EAZA 0] QeEE o] By, o A9, e
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PO, AT A dlolEl AF WA (113 ARA00), HolEl 155 FHIR(102) %)= AES 7
F82(103)9 BAF 7)ol WA H TFTER #4945 ok 7 49, 84 922 L3shs vr)e 257} EL 24
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2004, B35 112 719e JEE, 35 128 S A(Fi7h B A9l F, of e a7 utol2 P5he e,
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3 ZFE(H)) o] &% HAE Z)H EE BHYE A RS AbgahE 5ol TR ol A, 4 7]
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29AL TFTR0DE &2 949(13), =d1¢1 949 (14), LDD 99 (15a~15d), ¥ 49(16) 2 Mg A J9(17a,
17b)& 2 &she 24355, 7%1 OolE HAuk(18)¥, AlolE HA=(19a, 19b)F, A1 SHEAT(20)H, A2 X (213, =
#Ql mA(22) 0.2 o] Fo] A 9}14 Aol E AATH(18) B A1 =7 A9H(20)8 7| d4e] = TFT| 329 4 i,

T, 3 E e Azl wep A" = S

T 20 =AE A9 S TFT(20D) A, Alo]E A=(19a, 19b)o] A7 A o2 H&EE o] gt} = 429 o]F AoJE -2
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AF Ao] & TET(202)= A2 49(26), =< &9(27), LDD 949(28) @ Ag A 39298 L3st= d4d=3 A
o]E AAuN(18)3}, AlolE AF(30)7}, Al S3HEAA(20)7}, A2 v A (313, =dlQl v (32) o & o] Fo#] ). A
o]

E A=@B0E &d AlolE 72 thAlell "HE Aol E 72 4 itk

T 1Bl =AIE upe} o], 291 H 8 TFT =d9le AF Alo]-& TFTE] Aol Eof w0 ). o AAsHAE, A
F Alo]-& TFT(202)¢] Alo]E A=(30) % Eaﬂﬂ HHH(ZZ)(Z*i HH o2 BH)& F3l 29 & TFT(20DS] =4

Al A71H o2 A& o] Ak 222 MA@ DE = 1(B)9] A7 sd1(110)e] A& o] 9l

A+ A8 TFT(202)= EL At &5 == Aol & Alelstr] 91 Labelan, vlald @e g A7t 1215

# 55 4 vk mEbA, o) e F(W)el =918 TFT(20DS] MY Fro) A A7 = o] vk st ‘E?ﬂ =
o A del(L)= A5t A& TFT(202)& & H 4 A7t BEA g AA QA= Ao] ik she. kg g
Ak 18k 2 0.5~2 A vhgsiAlE 1~1.5 oo

A7 ZRE, T 90 EAE ule} o] 2903 & TFTE g do]= L1(L1 =Lla+ Llb), 29 Ad %S Wiolg} &L
A5F Alo]& TFT MY Aol = L2, 19 g =5 W2t & uf, W12 0.1 ~5 miFEH 2= 1~3 im), W2E
0.5~30m(PFEHZ=2~10m), L1 0.2~18 mm(thFEH 2= 2~15m), L2E 0.1 ~50 m(thFEH o 2= 1~20
m)Ql A o] vhekA] st

& 20 =A1E EL A A=, A7 Alol& TFT(202)014 LDD 9 (28)0] =8¢l @273 Ad F4 4 9(29) Atol
of @/d%aL, =3 LDD g9 (28)0] Al E AT (18)& Aboldll FaL Aol E A=(35)3 AAl= 93 A4 &= 99
& 7= Aoll= 540
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owm.a}oﬂ G A BT Aol vekee. 17 Aol § TFT(202% 78 4
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gk Alglo] ez Q13 Aot A=, LDD G H o] AlolE A3 HA= F27F vl§- a8 olgh= Aol <A 9l
ot} ey, LDD 99 AA7) Alo|E A=y HAw gz AF7F S718E7] W, i Ay x5S Aol E A3 HX] X
%= LDD 998 4718k ol FUhete] A E 2 vf x|k Al ek L5 Ao 24 gk Jllg]o] th A o A o A

25 A S 2k,

3} A= LDD 999 dol= 0.1~3 mFg e A= 0.3~ 1.5 m)7F H == A A%, 1Ao7t Y
o] AA L, 1Ao7 v gow 3 Algol & WA s Gyt ofstEth e Aol E ﬂlﬂr HAA
Aol Zoli= 1.0~3.5 muFHA A= 1.5~2.0 m)7F = =5 AAgt, o o7l v AW S8 AF7t
T Ao YR gom 0 AR{FE A 7|= adrt g3,

4715 F2AH A= A3} LDD o] A= A 714 Sl FAH 7] WEel, e o] A o
X 49(29) Atololi= WA 5] k= o] vl A sk, AT Ao TETeIAE Aol (o] 7141 A
Wge] g4 $Us) MR, Selel 9 Zolw LDD 99L& A she Aow e,

T3 55 T Ue AFY S B doe A BE, A5 Aol TET(202)9] &45(538] Ad &4 4D =
FAE FAAMFEZSHA = 50~100 nm, © vEZA A= 60~80 mm) 3= A X @y o|c) o 3| 29 A& TFT
(20Dl A o] &3 AFE HAA s Ao ] B, @435(538] Ad 4 99 o FAE skAl(vk A &
20~50 mm, ¢ ¥}FA A= 25~40 mm) 3= A X @34 ot}

o1, ﬂ/\ qM] g9 TFTJ Tzl wal ARttt olwl, e 2 FA AT = 20 FEIRE dAEt
7) 52

T 20, B2 £ 7k glo] g Algo] FYS HAYste R AN TE FEZE 7FA = TFT7F CMOS 3| 29 nxjjd
g TFT(204)2 A AF&H T o 7] A A== F5dEe = 1o =AE dHolH 455 53 2(102) 2 ACE A&
= J 23 2(103)2 7t B2, U2 =9 2 AZE, A/D AHE, A5 23 3|2 5)2 A= Ax 7S

3k,

nAdE TFT(204)9] BT 222 4 (35), =el%] 99(36), LDD 4(37) 2 e F4 F(38) ¥t LDD
FAGNE Al E AA2H18)& Abolell 7L Aol E =(39)3 HA gt

T = 74712 7] 3t Aotk nAl¥d TET(204) A=
o3 AR ol AL } 57 & ool @tk Wl LDD 9 el(37)e 48] Ao = 4%
3 A4A o), AY HEG Ted @ ol PAAIES sk Ro] sttt , 29 23 4le] YA,

CMOS 329 pAdd TFT(ZOB)OH/H Sl FYoR s Ert ALY FAE = 7] wiitel 58] LDD 949
S utEE A et gk Wb, 5SS 22 9940), =E 994D 2 QY dA G942 £33 L ol A
olE Xé?i‘l}(léé) 2 Aol E H=(43) 0] HH A"k B2, sk A ool gk AL A str] 8l nAEd TFTS 4
LDD 9 & w8l A% 753l

A5 Alo]& TET(202) 24 pAEd TFT7F AFES = 45, 2 TETE pAl €3 TET(205)¢ 5ds 725 71 o+ 3
=3

A ¥ TFT(204) % pAE ¥ TFT(205)= All SHAAT20) &= Hol i, &2 w4l (44, 45)0] G5 th & TFT=
=R A6 o H7]H o2 & 9l

fol

7—0— A1 A o)A woltt, 19 9 FAE= 10 m~ 1 m(BFEA8FA = 200~500 nm)o] T}, 19 ABEAE, 774

St AAT(E 3], deitslt 4w = Ashatidbo] vulgkA g o] AREE 4= Qlu) Al sA o] H(47)2 FA4H
ozty] 4 2 FRoORRE BEEE 9SS sitl FFH o2 TRTA O vjX|¥+=EL 2 YEFI ¢ o4zt
S R =, AL A o] TH47) S A FE5UE o]0 TFT So.2 A Qs 3t LaT o
&3k},

U g i e
ol —3 o

k
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2 482 TFT= Q& A = Sl @akE Bestels Jast HowA 7gdhs A2 Shd Ao, A2 S A
(48) 0.2 A=, Feolv= iﬂo}ﬂ]E o= d ], BCBHIEA 22 5-1/l) &3 2 7] 4] 2o A8 = Zo] nh&
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A3t o5 whe, G5 B
w7kel7) W ol A2 A

sk Zlo] vpehA st wEbA, A2 S AT B FA= 0.5~5 m(H vk sHAl= 1.5~2.5 m))l A o] vk sttt

2 AFEL 22 F=h)oltt, A12 3 ATH(48) 2 A1 g Ao A =H(47)9)

NTHE T3l 3t AF(49)0] A7 Alol& TFT(202)2] =9 v (32)° 449

(493 =) FH9@27)0] A AEEA FEF eH, EL T2 &7z F50] 3
q

sk A=49)8 = 771 0.3~1 me] A3 S A=(G0)0] A E T o] A3 S A(50)2 AbshatAgt, A spats)
TR EE F7] A B R o] FolXt), A3 SR ARHG0) ol = ol Aol o &l kA A =S(49) el AN EAd A
L9 A (edge)= Hl ol H(taper) B78-5 7HA =5 o etk 1 o] H o] 2= 10~60°(H BH2A ohAl =
30~50°)81 A o] nhgtz s},

o
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e
[ o
=
>
=
ol
ok
5
of
ofj
~
1=
o
ol
~
=
)
I
ofy
ol
o
%
2

71 EL A2 24, ol & £, &9 vo 53], 4 I35 3H, 2 a5 7| AE A5 Ee] AHEE 4 ot v+
53] A4,356,429%, v)=r 53] A14,539,507%, vl 53] #4,720,432%, vl= 53 A|4,769,292%, v]=r 53] A
4,885,211%, v 53] #14,950,950%, v 53] #]5,059,861%., V]= 53] #5,047,687%, v|= 53] #5,073,446%.,
nl= 53] #5,059,862%5, Hl= 53] A|5,061,617%, ¥]=r 53] A15,151,629%, w|= 53] A|5,294,869%, 7= 53] A
5,294,870%, 4 F/N53] 33 H10-189525%, Ui I/ 5331 H8-241048%, Y& /58311 H8-78159%,
49 Photochemical Processes in Organized Molecular Systems, pp. 437-450, Tetsuo Tsutsui et al.
"Electroluminescence in Organic Thin Films".
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ah= el glek,
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o e g g o] Bl A8 S Aa, 3718 47H B BEE A8 5 ek e, 3 AE ELe 13
o $ SE7b o] WHOHI)Ol FAE 5|7] Witel, HAT ALG A i WAo] v AT, EF, WY 2] 4
38 op/|she Ae] AEE 7hEA AHgelA g Aol Erha & 4 itk

EL (617l EL &7ke] §5(52)0] A drh. 5(62) 2.2 =, o 37t 242 rtavla(Me), 210D B 2+

(Ca)& 2t A=7F AHEE T MgAg(Mgot AgZ7t MgiAg = 10:19] W& 2 234 AR)2 8 A=55 ARS8k Ao
upekA sttt 1 9fol ke, MgAgAl A=, LiAl A=, = LIFAL A =ro] Ab8-d 5= Atk

£ EL 26D @4 ol t7lole] w2 glo] A% Mo F4uE o] vhagsith 1 ol &
Z(51) Aol o] A9 El7}EL AAke] W gl 2 QS 1K SRR IR PAESRE P
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LB e wE Fehze CVDY 22 7)) o8 EL 3¢ Hed oz Pyats Rl mhea s,
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& TFT 2 3 Aele] o] 4 A5 Ao § TFDE FAshi Aol vf$ Esheolet,

e
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=

flo oX n2 rie
oy
b 2 2
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i

& = 5~% 85 ko] AR & AAdol M=, stk % O stk FRld] AA H = e 20 TFT
s Wil dato] A3t a3 2ol dellA =, AW S bkl ab] s, 71 &9l ]l CMOS 3 =

FUO

A, 5 S A8 vl o), Felo] a8 B8] WASIe) S AREODE sl . 4ol
AR freldel SAHoZA, FA7E 200 mel WHALaHF 23 FAZE 100 el thE A sH skt e
gt ol A3 fEl /B3t I o) A BEE 10~25 FF%R FA4E Ao] v s BE,
o glo] 49 7wl A4 £4E G A bt
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R

Aot B 21 718G 3 ¥4 G020 45 mel FAw AP A pavel 8

Toojalel, 2 AA el A= B T2 7 REARE (0 A wEAR S )0l AHSE
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4

A, ATH5-(503a, 503b)E 71 §; H50 S .
Te]an, B HH(504) el =3 sE el 4611 14% NDE $H ?‘?}%(505)0 4ok Nis 6“’6&%% @l waM =,
371 FRIF EEE AT

g, = 5Bl A1 mkek o], B84 £917] TolA 570C=E 1443t 7 A 2 & sl v A 7 4(502) < 4
g3tr170et. o), @< (506a, 506b)(el8t, Ni 7k @olet A3hHS 713 o= stef 7)ol thef B stA 24317} 13
b 2 Ay, SN A 5] oA 5o AR 722 7= Eed e 607 0] FAdH o lﬂoﬂfﬂ Gl
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thel, = 5(C)) EAIH Hhst o], WEE504)S 1 thE rhaAE skl Ni 87k 99 (506a, 560b)°] F71 & 155
o %8t A2 SIS B Hobaeh aelstel, dlo] B A7he 9 %(508a, 508b)(l s, 9 A7 ool
Ag)ol A

gol, & 5(C)el EAH vhe) o], B4 £9)7] Fol A 600C R 1247 AR 2l B Ak o ARl o3, B

24 & w5070 EASHE Nio] oleha, AFEH 0wt 1 YA 79 mFrh SAER thehil vheh o] <l 17} o
(508, 508b)e] AT ol AL Qo] &7 FE Q20 Aol E N AE R B3] olg Aakel Aoz 1
=},

F

o] 3 o3l 4 al 2H(509) 0 FFESF= Ni2l 5= SIMS(0]2F o] A= £249)d] o3k SHX 2 o= 2
X 10" /7 A 2ok Ni WA o] $3E GFA 7] E Ao AR, o] YRR g B4-ollE TFT 5400 of
otk UHW ) 3 o] i AAY 7)e AEolA o] SIMS H-41 9] A 3lA|o] 7] i, AA == O

[e)
& 22 X107 9aer lRHY Aoz ;e E

1 sto], Svloll ofsf AR L, 1 Fuj7t TFTE] &2hs WalishA] @S d==27HA] 24 28282 #(509)°] ¢
o] 4= it} o]olA, o] T Z H(509) S A7 DA (510~513)5 HE Y Al o8] Fg gt o, $-2]
JHEi‘/‘Oﬂ*i A SRS 7] 913 v (marken) S 717 S22l 93 AREsto] A8k Frh.(%= 5(D)

tharell, &= 5(E)ell =A% nhe} 2ho], &Feh=u} CVDH «1611 7 50 o] Attt arts AT v, sk 29171
oA 950TC = 1At 7 A g & Aste] 4 4Fs 345 AT At £971= A4 £917] Be EEAe] Hrkd g

Az 291719 % ek

o A 48} BN A, BYF AsPakiTant Aol o] AW A Ashrk WAk, TS oF 15 me) e e wol
Akghel o], F77) oF 30 gl Ashitaute] G ATk 2, 7 30 me) A8t ek A 50 el A sabahit o] 4
& A

S5 o] o] Fofx FA 80 mo] Aol E AAu(514)0] FHt. 2 (510~513)9] = FA= o] & A3 g4l o8
30 mZ H}

ol &= 6(A)el Al vpef o], FIAIAE U}*EL(515)§— At pEe Foldte Eww 9a(0ld) pd BEE
Azt F3HE Aol E HAWH514)S F3) A pF i Pa2AE, dRAo2E TV &R 1359 ot 9
&, dgHoRs T4 Be dEo] AHEE 5 vk o] (e =8 Aol 1) TRTE 2A &5 d4S Ao
al7] 91% g ol

AN el M=, HESBH S A7 e §lo] Sek=vk o 7|(Hhk)7F e A= o] & =F el osf Fas 3 7Hs8kal
o B AF RS ke o) FUYWE AREE £ Atk o FAel €8, 1 x101°~1 x10" At/ ai(HEH 22 E 5
x1010~5 <1017 14/ 9] FEZ a5 Fiets BoE 99(516~518)0] F4HT)

t}ooll, & 6(B)ol] LA E vFe} o], # A AE ntA=(519a, 519b)E 3 éfv‘}ﬂ n?d

B Adag AHE AoE dAvH(514)S B H71sith nd B dAEAE= o

She 94, AP H o2 e e v AFSE 5 Q) B AA oo A=, *JJ(P DR S T G = S
Q.

7 e Bepaol £30e A <o) 1 <1018 AA/are] FER AbTh BE, 4% Belst daAE of

PN
PPE ALgE 5 Ak

o] Aol ola] FAE nd B 99520, 52D nd BB 94712 x<1010~5 <10 9a/ai( 2 o2 5
TER X

<1017 ~5 x 1018 9 =}/cn) 2] 2 gy e v agks Ao}

el = 6(C)) EAIE Hhst o], A7hel nd B E 94 R pY B2 ¢
SRS 4T BaE YA, Ao AAu(G14)0] WA} 917] ) =
ohES, © 6(A)S] FAAA AL A G0l 5t o] BYF A= AT Aol A
W], s @ e RER A ek Aol vk,

S TS Wach 245
2 A g Ael7} whera s

| &34 77 ol 7]

=

o
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FO H‘
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H Ao A= U dA o] 2o AR F8E AR, 800C R 1A17Fe] = old A d o8] &3 345 s},
A 75 A BHVE A A E A E et AU, e B8 7] FolA tEAEE T = . 1
g, @dst FALS dEA] Qg AL oyt

o] FAd 28], nd E+E 99520, 521)¢] AA, F, n¥ E4E 99520, 521 FHo 243 nd EeE ATt
A7 E A e (2 6(A)2] TAA 8] FAE pd BaE G99 AAFCEEE)7F W& Pt o] AL Foj
TFT7F 4% Al elA LDD 993 Ald F4 d9o] w973 55 4T 5 Advhes AL v

thgroll, F71 200~400 me] RS P4, HedS Aste] Aol E A(522~525)8 FAB Ao E AL @
Zo] mAT o2 o] Fold 5 QA W] tebaE 25 EE 35 3} 2 NF g AMEEE Zlo] uigH st Ao
E Ao g rai= Fx o =Aue] AFeE 4= gtk

TAA R =, §E(Ta), FIRHTY), &2 Bd(Mo), §A’W), Z5(Cr) R =448 7HA = 1 &a(SH R o] Fo] X ol A
A el s A4z 5wk = olE 9949 ﬁﬂ-gi D]—(]:H_LZ-]OE‘—‘ 7<1§J_]‘—:_]-E1—1;ﬂl—’7é1 Hag v = 1151_1;]1—;]-111—)
EEolg dad xFor d 5 H(HEH ==, Mo-W 5 = Mo-Ta §+5); == 0] A9 gFshE 2H 4
o=, 15 W2l v 115} ek vho] A8 5 otk BE, o5 vhe wE Pk Bi 4% 72 b 4 ol

l

s

ofjl

AR A, FA 50 me] A3h Y 2RWN)3 T 350 o] P2R(W) oz o] F.oj7] 4 g
o At 9o S B e, A A Xe T Neoh D6 B8 A Ao, & 1o
o

2
™,
2
ol
=)
o
>
fo
o i
32
Auj
o

525)& Aol E AAuk(514)S Alolo] Fa 7217 nd B8 9 9(520, 521)9] dH-9F A=
% T Alo]E A=3 HAX = LDD o] Hrh o] v o A=, AlolE A =(524a, 524b)
1A 2= 250 A2 A7]Hoz HE&H o] Q).

> HEw

(o,

theoll, & 7(A)e] EAE vkl o], Ao E HF(522~525)8 ut AR sto] A AT H 07 nd BeE
Ao A= ¢S H7lslt) o]F A dto] A H BE G H(526~532)+= ¢lo] nd H4E 9 9(520, 521)°

2~1/10(FEA 07 1/3~1/4)8 557 HA7lE 2 243t o] 5= 1 x106~5 x1018 YA/er(hEH 073
x1017~3 x10" Aa/em) <l Zlo] whaa s},

R EN AP
rrzo) 1/

L

tEoll, = 7(B)ell =A1E ukel o], Aol E A=E =S YA LE npAA(533a~533d)E AT e, n® =
2 A= DE Htste], kR QS A3 2w F4(634~540) G A7 E T2 (PHy) S

ALEE o] & m ol HRE T o]5 BB JIo A 2] Fwrt 1 x10%0~1 X102 Y/ en(hEH o7 E 2
x10%0~5 x10%° YA}/cn) 7} ¥ =2 243t}

| A0 o3, nAl 28 TFT9 A2~ 9 = =gl o] A=Y, ~29HA & TFTE = 7(A)9 T4 A A9
nd BE¢E 99(529~531)¢ 3= Wy ] & 29 291344 TFT9 LDD 99 (15a~15d)d] t]-2-3+c},

thEoll, &= 7(O)ell A nho} o], el A 2 E vk3(533a~533d)E A7k, PAXE vpaA(541)E A 2ol AT
thoolojA, pd EE HAaEE AAlddAE BA2)E HUtete], s RER SAE T EeE 49642, 543)S B4
e}, o] 7] M =, T RSB, H) S AFE-3E o] 2 =W ol 98, 3 x10%29~3 x 102! 9A/ei(hE A o2& 5 x1020~1
X107 Ax/en) o] FEE QEF B avt Hrbe

E 99542, 543)ll = Qo] 1 x10%0~1 x10?! 9/ 9] =2 oln] F7he o} k. o714 H7hE & Bas H7t
9] FEo] Aok 3uf o] o] FE ZhxIvh wEkA, ofn] PAJE ng maw G0l ¢l pF o HWQO% p3
]

o M
(o]

L o

TE gYgo g 7)Feh
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g, = 7(D)ell =A1E mpeh o], PAAE i (54D)E AAT tha, Al SEARH644)S A AL S3H4
Ao s, s TR ddnte] dS T2 Ee AT 720 FH R ARSET Al S AuH(544) 9] B 5
400 mm~ 1.5 /m<1 2ol wpghAsteh, & AA el A=, 571 800 ime] A3kt &=hak A 200 o] Aspkshat e A5
S 1 =

2
o
fu
>
rl
i
2
e,

T
o
=

e
N
_O|_,
ks
f

thgel, Z7tel SEZ H7H ng £ pd B A48 BYsE. 293
AR AN A E, ADzNA A #9017 FoIA 4%

3
5 Ao o716 o o A A9 S AT S AT Ao SAsl g P
oA, Eehav 2askEebavkel od) o716 S48 AHEME BT S8 AL

Fast APE Al 20AARGA)) 4 BF A FE Aok O AASAE, T 200 me] AFAst a0 o
e T, A7) ek o] a8 Al AF the, T 800 me] Absavhe BT 4 ol

thaell, &= 8(A)oll LAl wl upel ko], A

1 QG4 FEE & Fsha, 2w (545~548) % =2l ]
H(549~551)S FATE B A A oo A =, 00 1m

o] w2 wmamoﬂ ol 7 100 me] EN§F B, £ 300 e Ele 3
F AT Y R 150me] BY He AEHon YW 35 PR AF B Y BE, dE 2AvE
A8 5 9

ok, A1 A E o)A H(552)E 50~500 m(HEH S 2= 200~300 nm) 2] FAZ FA3TE B AAdoA=, Al
A o] wH(344) S 2 A 77 300 nme] A spAtslaf A vhS A}%a‘ziv}. 2 A, bt ante] ASE S QY

olu, AsHak} 2 2HS FAI5H7] Aol H, B NH,3 48 522 34 7k Agato] Zehzo} 422 Paks Ho] &
sole). o AGNA ) 28 o718 Sk A1 SHAAUHEA)0] FHE L, AXE F) A1 A Wo] 4 2H552)
o Blo] M) Lok BAol, A1 F7AAEGADe] AIHE ATt 8 S0 Sately] wlel, B4 %ol wA

o s28hd & Ak

‘:‘r%oﬂ = 8(B)oll =AIE nkek o], 77] A= A2 S ARGE)S T 7] FA A=, EYolv =, of
™ A E= BCBMl A E 2 o] AbgE = Qv 58], A12 T3 ARH553)2 TFTl o8 ¥4 dats Best
iy %137} A7) well, e ol §-3k oA ™ o] upghA st & AA ol A= ob =A™ wE 2.5 mo] FA = P48

o},
o}

Foll, =l wjA (G5 o] 25 ZHE &5 A2 FHEAAY(553) 2 AL sfA o] 2H(552)d FAdskar, sk H=
(F)(644)& FA g 2 AA A=, AbslRlw/F4ATO) 9& 110 me] FAZ FAskar, s ol o 4 A=
% AT w3k 2~20%2] AFslold (ZnO)o] Al Foll £33 B Tddto] AFRE 5% gt o] 3tA AL

2oAbe] o] )
A A] o of| A = *P-@} i‘% S 500 nme] FAZ FAI g, A AF(554) t)sh=
( ALg-sto 24 Hlo] 3
wate] 71918k= EL 5

ﬁ
%
&
s
_\,L

thel, EL 5(5656) % &=(MgAg d=)(657)< & T2l o&) di7]o o] =3 glo] AHA o2 JAgith EL &
(556)9] = FA+= 800~200 (A FEA 22+ 100~200 mm)o] i, S=(557)9 = F7+= 180~300 m( FEH o 2 +=
200~ 250 nm) Q! A o] w}z2ls}c}.

ol &gl M=, Aol tgdhs Bha, Ao ook 3t ® A Mol thoshs Bael el sAbH o2 EL T
g3t 2 EL 52 ool et o] i) wiitel, ey 7|Ee AFSEol glol M= /iEHoR ¥
g ofof ft}, whebA, 5& kA A S ARE St g0 StAE A9 S kA The]an, Al shael el EL T3 55

Aoz et Aol niga.

O

tlo o
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BABAE, WA, Ao gl gahe stag AT LE SaE Jlele rhaAaE X, 2 vlaag Aol AL
3 EL 5 ‘3! %%% *d‘i”d&i AT} o]ol A, Ao B &5k SFAE AQF BE StAE Ve U}*ﬂ A A 5}
%/\ Z

[e]

o
deld o2 PRt oo M, YAl e Bag AT

Aol B3 2§98 A8 d o 94a o A+,
k7o) Ao i) QG vl aAE AT FE ok BE B
" sﬂ EL% % 5ol 444 WA A5 A 90) 510 A1 Bk Aol vhee ohe

7] AR} v, g Sol,

[¢]
g o
g T 911’%. 2 AA el A= EL 2249 &5
o

B3 A5(658) 02, dF S FAHLLE sk %] AHEE 5 vk Be A = 3
mj 2] U}*ﬂg‘rb Fold ntaAE AbEete] xlg SRl ofel] dAdE ¢ v EL T B &5 AT 5ol di7]el €]
=F glo]l AdEHA0 R BT H=(558)S &/ k= Alo] uhgha

de

A DA, Ashatartow
& 59, FHOENHEL &
o] B ddd 4

= A2 Jf ]Hﬂo]’}i 11.L(559)O 300 nme] FA = FA St AA 2+, BE A=(558)0], 9
HESE 715 A Ea A2 Aol H (5592 @4 @ 0= EL 2o A4

ol gl atof, = 8(O)ell LAl vhel 2 F+x0] e H v EY LY EL FAZA7F v AR, = 8074 ¢
e Foll, 7l =EH A FE5 8 l Slal, /U gol e HE UR(AS DE, A9H A8 54 BE 5) L= A
o) e A g sk A AGhH = A E JH7V‘( Shske= Aol st sty o, sk A A o] g 224 7=
AL B T el F5Ad AR (A= AbshubE) & WA g o2, EL S9f A # 4 (+1) o] FdEnt

dE £, W71 o) 71U AAE PR Fofl, 7|abdel A Al T FRERE JIEH 9AE 9 AE 9
of A&et7] A ANHCERA A4 I 2 FPOE F-Fsto], A< ST & WAMAA =, AlaE g 443
=8 EL A4 &5 EL 2golet F2tt

ol %@*loﬂﬂ NEH mjEY Y EL ZAEA O 75 & 119 AP S Fxste] At & A d ] e H
MEH Y EL A= 2] 719601 el 2H7 P45 3t (602), A0l E A2 5 753 2(603) R HloJH A%
TED E(604)E o] ol oltt. shak-o] 29138 TFT(605)E nA 2 & TFTo|aL, Ao E A5 753 Z(603)°l
Aol E w41 (606) 3 BlolH A &5 753 Z(604)9] H &8 222 WA (607) 7] aLapzdell wjA] o] v}, B,
9178 TFT(605)2] =22l M7 Alo] & TFT(608)2] 710l Eol] H& 5o gt

A Alolg TFT(608)9] 2= A7 351609 A& aL, 5 Alo}-§ TFT(608)2] =29l EL 42H610)00 <
w0} Atk EL 22H610)9] S5oll= 249 Aol ﬂﬂ%v‘r.
o] - §]=2 @Al FPC(61 Dol =, 53 2o A58 Adstr] 918 = w3 wix) (612, 613)3, AR/ 354

(609)°ll &5 A w2 (614)0] *‘—ixlﬂo% At.

g, s9-AAS £8stE B AA 99 EL BEo tsle] = 12(A) 2 = 12(B)5 Fxste] Aysit} & 110 AL-&%
F- 35 Qo upg} tpA] AR

713(1200) 4ol &= 3} A2 5(1201), Hlolg AZ= 153 2(1202) D Al0]E A5 153 2(1203)7F A4 5 ). 2zt
=322 R 72 ujde gdE wjHd(612~614) 2 FPC(611)ES E3) 95 Ao A&H),

oluf, A A (1204) = A% A, v A A= sfay @ S 5328 FHNES w AT} 3¢ 11H(1204)L 3
- A F7FEL &zpe] o AT F QuRE VA= FA o R HAY B A E(sheet) 9 22 G o= o 9]

s A (1204) = A 2A(1205)00 o &l 7](1200)el 24 = o, 7]3(1200) 2 A #H 3 33+-& FAd gt} oo, EL &
A= 7L H 3 3 o] 3] B9 Eo] A= FEHE A, o B 25 E $Hd 8] Ady] o] Q). sk A1 (1204)7F th

T 7N wiAE 5 Q)

N
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Aok 22 AAA =2 Aol vpEA st dE 5o, vAE Frel (St d
A, 2E R ], EE TR 0| E X, o FA] 4] 5) K

)
E=2
A< L
TA, =
Q)2 £S5 5 otk £, Aelo] A48 £ glrh HHA1205)7F A B B ol 2EolY 2 Gt
o ZLx
o =

HEA(1205)] ALZAE, N FA] 54, o}ALe o E 54 ol A4 5 ek B9, D oY FA Ei F A
AR AHAZA ASD F otk T, Ak L SRS RS @ FRATA 2 AR

sh-5- A ek 71:8(1200) Aol o] SA1(1206)8 =24 7ha(ok= A o2 T8k Aol vk sty e,
Zh2ell A= AL oL, B8 A E & EFRANOR YRFHE N EFLE3 @) E AMEE F
ATE L EEY MAZA =, o F Eof, Y /5SS H8-78519% F K. 7|AlH FAHEE = STk

I
2
N

EA(1206) 0] 7AZAE WA A% arpHolth ARAZAE, AR TIN5 E 1 F9-1480665 1 7] A 7
ZA} AFeE 5 Ak Ao mE 4 ol

5= 12(B)ell =] ukel o], shagholl= 7hE 247} 74 = vl staavt npd E o] sl o) &
S BEE HE AF(1200)S 35 AF 0= 7HA 2 vk & AAdel A, EL 3, &5 MgAg 1) 2 15 A5
7]l o] =F glo] A& or A st = Z

S W 5SS A g E npaTe & HE AIRHS J A5,

olul, EL 5 % &L gtafont v X2 4= 9o, FEI o= e 2ert gt B8, 2 EL 5 2 95 53R
o wjx)sle] et A 7F § = AL oy Xk EL Zo & ¢
| x] &}#] ek = A o] ulhA sl}

HE A501207)2
(12109 H&EEH A=
V)& F-ef st 91 A4

35 12082 YERH Gl A, gt A3 53 A5z @ 25 w1209 B3 &= A
A (1210)2 B3 A=5(1207) 0 A9 A AAldoa= ZA A, FAHe=2E= 0
FAol:, EHA HolAE AZ(1211)E £33 FPC(611)el H<EH ).

ok J

thaell, 99(1208)ell 4 ¢ FHE x5 Adst7] A Azhg ol tsto] = 138 Fxste] A9t

WA B AN o A AZFA o8] = 8(A)S] AHE A=t oju, 7| #He] AA(Z, E 12B)A 3 1208% e o
A A1 FHEAAH(544) E A0 E AAH514)S A ASIL, 1 flo d&9 (12100 A 28, 11 Y=
g aA(1210)2 = 8(A)9] A vjd 2 =g wjAx FA]o] HAHT(E 13(A))

thEoll, = 8(B)ell A A2 S A=H(553) 2 AL A o] d #H(552)= IS o, #35 1301 = Yebd d9 S Al A8
aL, AT-R(1302) 8 A4 o]olA, 77+ (1302) 8 Y5 S w1209 AT =8, of HE5 w1209
&= 8(B)9] sta A=5(554) 7 EAlol I rh.(= 13(B))

o] ZEfell A, stao A= EL Axbe] F4 T4 (A3 S
TEAIE G A E vt TE AR A3 S A B EL A7t @A FEE
3 F e nlaas Algste] BE AF(558)S YA 5

A
il

A7) FA S o4, & 12(B)¢] B35 1208 = L}E}h
(1204)<} 71(1200) AFel 2] EA1(1205)(¢] &A1
o3t Gl E T3 Hetstd = e FAY &
#af At A o2 &2 wjX612~614) %=

dqo] FYE Fxr Addh 4FE v4(1210)2 - A
A21(1205)2 S5 vk =, A=2A(1205)= A= vl
thE &3l FPC(61Dell A& At o714 = 4= w1210
ANA 2 8- A (1204) 9] obel & T3}kl FPC(611)l &5 ).
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Aleell A=, & 1(B)ell =AIH 27H4 a7t AR AYE Rolaty] 9 AF FFA(110)9 3] gl H o] H == )
=, &2 140 =A1E npe} o], AF F534d(110)0] OWﬂ 270 ] staell A FF o Hof 9lo], W= sk vl
7F #2ETh sk el A ¥ = TFTA TEREWAT FAE ook

o
2
<
-

dow sk, Bk nA A (EkEA e S-S A xsk= Alo] 7heskar, sl o] FEE

ot

T AR FEA1100S 3Fag oz, AF F54(110)9] ﬁ%ﬂ upzl o] B A ﬂ l %oﬂ, 314 8h7] 9
AF 5401009 AZE A st Aol 7FsshA Do, wahA, % o%*d_ g
AF FHA(110) 025 T35 e Agto] 3F4 9] 9] w}a} 3= %

o)
P

e

e
i
>

dle) T AA ol 19 g A Wt golatA AR 5 ATk
(24 3]
AR AL, % 19] A% Fold FEE HAE HaY-E BYSHE 9ol tiste] & 158 Fxste] AT A2

P Auk(48)S P4 TAGNA = A A] o 1o <} 5d 3t 2 F7hA A48 0w gol ~
TET(201) 2@ AF Alo] & TFT(202)= Z+7 & 1948 53 TR E /M B2 o
t}.

ﬂl.u

o
Z1eA = cel ek e

ox o ofj FHI
o [‘\'

£
St ofo

AAANA A2 LA % AL AN DA TAE F& G O e BIEDE I
Andel A, B AFEDZA, F7 200 me) AFUE §F G FF%e] B FHFE STHE HE
ok Bt AT AREAE, F5 Ao o w @ ALE AEE 5 ek vAbEo] ¥ ARl Aol nhgr sk,

o)

o T rfe

2 Slol Abshit oo 1 A3 53
MgAg d=& ¥

7 30 me| &
OH 1:: = (63)01 3?‘

> A9H(62)S 300 me] FAR FA S o)A, S5(63) 22 A 74 230 m9]
é E} Tk EL S 024, oftf 25 A HE 74 20 mo] Ax} 53, 77 40 me] w33 9+
TES S=(63)ET of7k ¢ & sj'lo] H =% EL S(64)5 ¥4 a7t At} oA Oﬂ 9
A== =65 Sk s AS WA 5 9l
oluf, &=(63) X EL T(640)S FE A AW HA (2 2~H E(cluster tool) WA ZE E7)9] X &
of 7)ol o] =% glo] A&5A o2 ettt o AAMetA s, WA, Al vpxFe & BE Ao 55(63)

R
&, A2 phao] ol 44 WY EL 5% A ATk 193, A2 ha2E R Aol ste] ol FAI WA 54 WY E

= AN 233 EL ES oxpd oz A3

O:

RGBoll &3} 3450 ~Eg o] P =

uj) %] : T o7 A2 vkadE 7HE] o] BA A
Ak e, A9 det A B stA P 2E A AE] feiA s, 54 2F EL T2 1% A3 vk g A A kg
EL 5& 918 A4 vp=a 5 =2 AHE S

i
%0
ks

ol A sto] EL S(64H)7hA A7 F-oll, 2L EL T(64)78°l ¥=(65)S 110 me] F7A = Aot F=(65)2 7+ =4
T AA A= ITO 2ol 10 T %2 Abstotd o] s ¥ o 2 o] Fol 4] °”:‘r olg 7 sto], E

AHaL, Al 1ol el Al g = A2 sfA]wlo]d BH66)e B4 et 1 A3, = 159 =

7h ehd H T

Ao PrelA, 2 sheol ) WAE A4 B 5§ mE 3 Gl TEIVE 3439 sl )l wg o
J & A

o % iz

E}\ (e}
APRITE kA, B8] A9l RE 99 2 TRT/ 9450l i dejol #5 B3 geloz
haool §ra W WAo] B0 Fuj5w, Shel U] Ei RE AT u(gehl)t Part
woaele] e A 1% 28] o) FYTE AHEA 238 F Utk
[ 4]

2 Ao A=, AAe 19 o) AlzE HEH W EY 23 EL A FA 9] 3fa 7329 A o & Ay}, Ao = 16
S AL T O169A], B 1 e T 2 glSsle RES £ 1 B T 29 B3y ALHET & 1694, B & 201
29 A8 TFTol L, o] 29 AE TFT0D+ 22~ 99(13), =9l 99(14) 2 AOE wjA (Aol E AFo 2% 7]5e
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T A106)S Eget), H& 202% AF A& TFTol L, o] AF Aloj§ TFT(202)+= A&2x 99(26), =@ 94
(27) 2 Aol E A=H(30)S Fe3th AF Alo] & TFT(202)¢} 3t A=(49)S =& mjA(32)& 53] 1718 o=z H
Hol 9tk F& 51 2 522 Yepd 4 EL 3(51) 2 21(52)0] == A E YERdTE EL 22H203)+ 34 2
=(49), EL (561 ¥ 55(52) 2.2 o]F o] A it}

Bt
==

ojuf, 291% & TFT(201)2] =49l v (22)2 714 ZHER(1601) 23] A7 Alo]& TFT(202)] AlolE A=
(30)ell A71H o2 HEEo Q). AE ﬁ%(SO) o AF Ao]& TFT(202)2] 22 v (3D} HA &= F-EoA BH &
2(112)S A3t} o] A~ wjABDS AF T3 4(110)9] HEH o] ot

2 Ao A & 169 :@} TET 2 1Y S A Slo] olyar, ThA| upghA gt o o| ), AAIR = 2918 TFT, A
F Aol TFT 2 B €58 ol Ao A5 =71E Q483 24T 5 )l & AAd= 2 AAde] 48 AA 4
1~39 ol FAAE AFEA 2o =zH AAE 5 Qo

[AA]of 5]

2 Ao A=, HE]H UHEF%&‘ L AR 9 ska %’-LE Ao 49] A3} Aolet L2 3 A5 Ay
AAoRE T 169 TAE 34 FZo|A A E v AEE JE ASR 3 4 & & 179 YJEAL & 172 Aol E
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