SEE46 10-1717460

O (19) ti391=E3 A (KR) (45) F31YA  2017903417Y
(11) 5¥H3E  10-1717460

= = hevi
(12) T553F R (B1) (24) 55U 20174038139

(51) =AES]EH{(Int. Cl.) (73) 5344

GO9G 3/36 (2006.01) HOIL 29/786 (2006.01) THEA 7| 7 ol AL BHE S o] o U]Fy] AFA
(21) =9¥s 10-2012-7012403 QR Y ebAl o} Al B4 398
(22) ELLAH(=A]) 20100409€17Y (72) =gzt

AAP A 20151409€10Y ofu}}7] 450
(85) HAFTAZUA 20123054914 Q1 ¥ 943-0036 7FL}7kebAl of2A7)A] BhA] 398 7}
(65) &7/MH% 10-2012-0094927 B 7] 7}l AE g @ who] o v F7] AFa W
(43) ML} 2012:308¥27Y olgAle} &
(86) IAIZ=YHE  PCT/IP2010/066627 QA1 243-0036 7F7FebAl of2h7| Al BhA] 398 7F
(87) A E/NHE WO 2011/046010 F-A1 7] 7Fe] AR gt uto] o vl 7] Al U

SAFMLA 2011904921 (R AJ<)
(30) ¢-AAF4 (74) =

JP-P-2009-238869 200911109169 Q¥ (JP) TE

JP-P-2009-279004 20091112908Y ¥ (JP)
(56) M7= AHEE

JP2007142196 A

JP2002014320 A

1102009110623 Al
A A& e 9 AN - ATS
(54) o] B3 ARG FA| AR £ A4 A FAE 2FF HAA 7]7]
(57) & <o
HAO 549 gAES Eeta B4 =z MEdAN FAE FHSEE AR A BA A A,
A7) ZAd e 47k 7)1E 7| 2 A 712k 2, 8 Almv A7) 71 7|3l ) B4
staEe] 7tz dEE F, A7) 549 stage] 7tz xdE EdA~EE © exEa 7] s 2lse
271 FA 713l A Aol 30% Bt FAE. Y] stae AsE BEASS 2§e REATS EFEH
A7) SR MEAZS 1x10° Jar W] Aol HEE FAT
o £ X

[= 3a]
1 =49 1249
et
N : : :
__i._._g._-

261 251 262 252



SEE46 10-1717460

(72) w3 =k Al
ok} = QL 243-0036 7F7FRAl op2r71A] BhAL 398 T
QB 2430036 hLi7helAl o}l Al ahAl 398 AR AIZFOIAR @Eeue] lul#r] AliFa )
Al717Fe] AR R @ ubo] oful 7] At4e
AR B
U 243-0036 7Ftrkebal ofA7|A] ShA] 398 7H-
AlZ17 AR gt @ uto] o v F7] AF4 U




SES5 10-1717460

(m
£
X
[>
An)
rlr
i
to
ld
i
)
0%
N
Lot
o
2
fol
rlr
o
N
Ho
Y
N
)
o
o
S
B
)
o
offt
rO
o
B
i,
=

A7) EAALEE AE BEAE TG A 3Y F9e 2T
- 19
27 o] & A LA o3} FAHE, 4] AE WEA] Fae] FEE 5x10" Jar o]stolm,

A7 FEAE+= TN(twisted nematic) ®E=, IPS(in-plane-switching) XX, FFS(fringe field switching) =X,
ASM(axially symmetric aligned micro-cell) XX, O0OCB(optical compensated birefringence) XX,
VA(vertical alignment) 2=, %  EFA(blue phase)olA] AddE o= s}E 3ol AAHZS L3etE,

9NY BA FAT TN AL P,

AT 2

Aol Byo HARe EWSHL B Zad /Edd BEAE FASE A9 B4 ANE FEH) 9
B [e]

W) el me FbEe A7 J1% A1 L fA F13ke Ege,

ke

gl

S ABT A7) 1% ARkelA] 7] Bae] shase] Al dE F, A7) Bl Bane] 4
)

EWAREIF ®| exHm A7) s AlEes AV A4 7R 10% o) w¢t 74

A7 FAIH-+= IN(twisted nematic) EE=, IPS(in-plane-switching) %=, FFS(fringe field switching) ®X,
ASM(axially symmetric aligned micro-cell) XX, O0CB(optical compensated birefringence) X
VA(vertical alignment) 2=, @ EZA(blue phase)olA] Ae®E ojv- S x3sl= AAHZS ¥3)3)

o4 A AAE FEAY] AT Y.

)

ol
fie n

)

A543

FHol B 3 MANE AGS e S NI ] S QA B Bge) Bage) 2zl 4¥e
F, 47 Beo sage Z7d E3d EWAZHE | oxsn, 4] s AsE 7] §4 74 10
x ol Bt fA5 L,

A7 FEAE+= TN(twisted nematic) ®E=, IPS(in-plane-switching) X=X, FFS(fringe field switching) =X,
ASM(axially symmetric aligned micro-cell) XX, O0OCB(optical compensated birefringence) X%,
VA(vertical alignment) 2=, % EZFA(blue phase)olA A o= s}E F3el= AAHZS L3 e,
A wA FHE FEshr] A wy.

ATE 4

Arg, A2, 2A 3 F o= 3 g glojA,

371 3 AEE BT A 71REA 1R ol B 10E MR w3 fAHE, 4 A AAE FEsh] 9%



10-1717460

s=s3

71

jang

AT™5

el eiA,

A1l

7S
<l

1x10" /ai vle] Ao} FEE 7}

7] AbEE BteA =

/(\31—

3T% 6

Jert W) EE

14
1X10

L
.

=7

TR

ol glolA,

3}7]

18 7%

=

B 1x10

s

d

A7 ERA]AEHY Ald %9 uwlo]lmEny W QX-AME]

7
fr

!

oF

AT% 8

Foll glejAf,
I I A R I o s

%@

A 3

ATE 9

A9 10

A

A7E 1

24

AT 12

A4

A5% 13

2

AT 14

A4

254 15

2

AT 16

A4



10-1717460

SE54

A4 71716 Bk Ao,

AT 17
244

7] & & ofF
)

Hl 4§ 7] =
g 7

kel
i

[0001]

"
B
T

o]
il

—

<

)
ar
ol
!

n_NO

s

&
o

ﬂnmo

o))
Nl

)

[0002]

E WA 2E

v}

)}
-1

tol A

°

WA del2E A

atof Alzts] o] ket

3} ol BEE AW, 2 fe) 1% ol

By AeRe Mg

5

@& A

o

=
=

HH

il

1

kel
i

& ohit,

EAA 2B 2 frel ) S

1

kel
i

3, ol

3]

1

o
R

[0003]

alg

il

—
(¢}

EWALEIE AR rpel s Ei

5HH

o

WAL

[e)

2=
==

sol Aze = 7]

A8

AR AT

=

]

o

Q]Z

Ea

Jeto 2 4k3} old W= In-Ga-Zn-0-A 4H3E WHE=A|

A

Ly
a

M3 A2006-1655283.

2]

s =

wr

A

.
=¥

]

) [e)

Rl

& 0001

Sk

E
=

(

[0004]

7]

L

f

gz

of

2o ul§

R

O

[0005]

23]

Edx

il
—_

.e
o
olo
O

—

)

kol 45

@_

H71 <

S

g Ao MGE Aol

[0006]

~3e

ZQl Afolell
o

E A 2E 9

=

=

=1]
=
uluolk

W) ~E o

FE

1o A,

°

1ol =&

47) 222 Apele] Ql7bE W A

Hole} e,

st}

Al T2

=
Eat=

).

i=

Z
fo] EE 4k2k T

P
—=

Shrto] Bhaol A

wf e Ao A9

ek 3D ¢
) §# &% AAF(holding capacitor)2]
S

717§
T
57t

[0007]
[0008]
[0009]



10-1717460

s==4

A AE e

[0010]

B

ojp
~

=K

,_,i
(]

B QX E 3

Bl

T mr
W o
H %o
—— zﬁ
o
!
ToR
=

el
T

o
B X
~o0
<

[0011]

T
~
<0

W

o
i
o
k3
~

1o
N
S

110 /ot ko] AjElo] HEE 7} 5 Qi)

L

.

38 Bk

[0012]
[0013]

o

Al A=A A, A7) EAX2EH O Y Zo] npo] 2w E]

a4 &

71 AA el 37

[0014]

) 2 gtk

}o]

S

2 110 A o]

s

el A

o
2
il
-

<
=]

)
W

O

AF
w
Wi
o

X
KO

<
22|
veel

o
o

[0016]

~
o2

|
0

)

1

EWA2HE =A% =9,

alulk
|

5bh=

s
a

S5a %

s
a-

e
H

%

EWAZHE =4 =9,
EWAZHE =4 =9,
EMA2HE =AIZ =1,
EWAZHE =4 =9,

EWA2HE =A% =9,
EWAEHE =4

2}
2}
2}
2}

=3,
dlu}
—
ylu}
—
ylu}
—
dlu}
—

2,
dlrulk
—

alualk
—

b=

&=
8a WA & 8e:
10a WA = 10ee
11la WA = lle:
12a WA = 12d&
13a WA = 13d&

7a 2

s
a
1:
a
1:
a
1:
a
1:
a
s
a

e
iy

!

T,

ki3

= EAR

=
=

Az 7171

L

fu

16a WA &= 16¢

s
a



[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

SES36 10-1717460

% 17a WA & 17ce A 7I7ES B=AE =W,

= 182 AANEH 138 Z=Asr] 913k tholo] 1.

% 19a 3 % 19b= HAAIFH 135 =AE7] 9% tholojafiE
% 20a 3 % 20b= AAIFH 135 =AIE7] 9% tholojafiE
T 212 AANFEH 138 =AlE7] 918 tholo] 13l

T 22% AANFH 145 =AE7] 918 tholo] 1.

T 23a 3 % 23be HAAIFH 145 Z=AE7] 9% tholojafiE
T 24a 2 E 24bE AANFE 143 =AY Y3 tlolojadE
= 25a WA = 25ce AIZE #AAHO FRE EAS =W,
T 262 AZE #A 2 T35 BAE] A% EEE.

T 27 AZE #HA2HY T35 B A% EEE.

T 282 o 19 AA HA FAE Z=AE7] 9§ tholoj 1.
T 29% o 19 A BA FAE =AE] 9§ tholoj1d)
T 302 o 19 AA HA FAE =AEH] 9§ tholoj 1.

2w AN S8 FAHY B

=

e AANGHE % el 7] mHES FEste] AAs] vled Aon. ¥ EWe tE AWl Aldy
Ao, o] ZEioke] wHAEd o vefd MAE B FAHE0] B W AN # RSIEREH "ouA
oral o] Fold = Qluk: o] HA oldjd Aojth, myER, B e oo ANFHE 9 o5 A
A= o =A 6H”E]°1*1L btk ofstell 7=H F e A, U FEE e Aol =Y
oM FARE 7S ES TR BEES T4 FxE FEEEA YEholAH, a5l ukA dye A
2 Ade T8t

WAl el EREd] £AR 271, Fo| o, w77t Txe) o
SRt Ag Folsd, TeBR, B oWy AAFHE U A5 oldw 2
oAl AR A1, A 20, R A 373 e SolEe wX P4 anEel EEL Hus) A9 A
g5, 47] TA G485 Fo B ATS s gt aeBRR, dF SW A 1] Al 20 EE
A 3oz AAs WA velw Ayl ol Fod 5 v,

(2AEH D

N FA] A sfaTh vty ERALEE ARGSte] FAEE A A7) ofstel AW ET. of AAFE A,
g EA AA ] shael e dhe EQIAAE(olstell A, HRE TFTRRAL &) B Y] TRl H&e sha d=5o
24 7)sshs AS(ER skl ska dSeletal shiz)o] dlemA AWEn. sthe ®A] A Zbe] 3
ao ATE 2RES Efete 2 2F, dE 59, WY ERALYH, a d50mA Tsde A5, Be
st o], A7) Az e wek AE Ajsty] A% s yehig. gk A9 2 o Y 5 3
Otﬂ uI7E kel sk Alejd g gl shuke] Hel Aol ded g v aeEE, oF 89, R,
G, ® Bo] Ae ALes XTI AY FA FA Ao, s HA: dH= R, 6, 2 B 79 saES
3, e Bio Fasm oo
) d

59 4 gk ¥ wge] o ANFeE A EA FA0 ATEA
ol

FKl
>
1>i

™, @A (monochrome
"A9} B7F ME HEET =AY B7F AR AV|HoRE HEFHE 49 F A9 B AR FH HEHe 5 2
Shglths AL Foskk. of7jolA, A9k B ZHze tiAH(dEA, ZAX, &2, 2, ujA, dF g
TAE, 5 )l g-&et.

WA, 3l4e HHEI & 1ad EAET. E lat TFTY +2¢9 9 d2i4 HEY-Ao|E 122 EASTE A
< T la®e TFTY 2 A3 9 =g dFozx 2ess ajAITEe] AJERZA 2= iAo



[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

SES35 10-1717460

sl AY dgozA FHEsle s wEASe g & Ad ATHe A9 o 2=HA FZ(inverted

staggered structure)E EA|3THE AL F81x}.

T lao] =AE 32(100)E FAMMCZAM 715 Al 1 8iA(101), AlsAdoezgr 7]5sE Al 2 HA(1024),
sbshE WEEA(103), &2FA4(104), B stk d5(105)& 23gcth. Avirk, A7) 844:(100)= A7) AkskE b
SEAZ(103) 2 A7) A& AF(105)S AR A7Aom HF&atr] 9g Al 3 md(102B)-& 23st, of7]o A
ok ERAXAE(106)7F FAEE. A7) Al 1 HA(101)e FEFE Ar] g EAX 2E(106) 8] AlClERA %
st Aotk 7] Al 2 wA(1024)2 T3 A dAT F =gl dE T s 2 A &5 AR Y
ATo A 71%ets wjdoltt. A7) Al 3 HIA(102B)S HE A A2 HE 9 A =g AF F e st
Uz 7lsehs mdelth. Al 24102 A7) A &7 Aol v e dFo=2A s she HjA

olt}.

TaAze] dests s, A7 Al 1 A1) 2 A7 S3AA(104)0] sLF Tl AlrEy A7) Al 2 A
(1024) % 771 Al 3 " (102B) ] ELg Foll AlesH = Ao] ndAsivs AS Foskat. o], 7] 4l 3
HAd(102B) R 7] 81002 A= FEdes FHsta A 2S5 A% AR &% 2AE IHt=S

AA 2B (106) 0] E3He A7) AbshE WH=AF(103)2 22 Abeldl HAjE AlolE dAnt
71 A1 oD e 2R e E7)eks WA floll Aledvs As FolskAk

e o

T 1bE E 129 HAAHA1-A2)S wEt HalW vl FRE =AY E dbol] EAE A7) wH FRA, Aol
w2 Zgats A7 A 1 A 01) 2 AT &3EA(104)S 2 Abolol] AR A UH(112)S ztm 7)F(111)
ol AFHTt. AClE HAw(113)L A7) A 1 wjA(101) 2 A7) $3F4(104)S AW es AFHTt. A7)
2balE REEAS(103) 7] AClE AAu(113) Sl AFHt. A7l Al 2 wid(1024) 2 7] A 3 A
(102B)2 7] 2tetE: Wr=AF(103) $o Az, Avrt, siaweold wrozA 7)Fss tstE A
(114)0] A7) Ababe Wr=A5(103), 7] Al 2 wjA(1024), 2 A7) A 3 vjA(102B) ol AFHct. A+
7] AbstE AAT(114)0l FAEW, 7] ATReA, 7] A d5(105) R 7] Al 3 uiAd(102B) o]
A&, dse], &% 27t FAARA fEek= A7) Al 3 v (102B), 47 §4(104), B 37] AlolE
AAuk(113)ell oJ&l FAgHrt.

T lcE £ 1a9 #AHBI-B2)S wet HaR dHESE EAEY, dd=(121)0] A7) £34(104) 2 A7) A 2
HI A (1024) Abolo] A&EHE FX£E EA8

[¢]

71 A 2 v (1028)0] 71 Al 1 e 101) B AV 83 (104) Sl AleEs e, 718 8% 4

o|E AA(113)e] FACl eEsto], A7l Al 1 A0 7] Al 2 #A(1024) Ako]l R A7) &%

(104)8F %71 Al 2 vl (1024) Atelel ABd=E & vk, 28B®, ®= Icol ZAlF ukeh o] A7 dAZF(121)
o

2 ATFORA, 7Y §Fo| FadE F dn eAFN 2L APl Bad F Arh

it

A

=

T la WA & lco BAE A7) 3taE E 20 EAE uke} o] 7| (200) Yol MEYAZ wldy 249 3
2E5(201) & ol dgdtts AL Foleat. E 28 3A43(202), FA FE7] 3 2(203), 2 AZAH F
7] B E(204)7F 47] 719H(200) Hell AlFEE S BAST. 3] SaE0D)e] AYE QA Ee
H-Ae Jejlx] qgie A7) FAR P57 FZ2(203)0] HEE 4] A 1 eA (0D 2 RE FEE FAF A
ol uwpg} Zhzhe] Mol wisl AA . A7) FARAC 98] deld g 3a(20D)E Y] AsA e
(204)°l H&E 7] wjA(1020)S B8l vt Aok (=, s A%, 94 As, e vge delggta 8t

o
it

T 2% 7] FARA HE7] 312(203) B 7] Als s 7] 31Z(204)7F A7) 719 (200) Sl AlEEE
S EAIHARE, A7) FARE e 7] 312(203) B Y] Al HE7] 31Z(204) T sk Al 719H(200) 9
of AF=I T Uyt T g VH(AZA, GAH A 7)) ol P, 1 F TAB WH EE 06
Wz 2e AR vlsdd 98 7] FAF(202)d AEEw= FA0] ol8E 4 k. udtdem ux U] 3}
25(202)7F 371 713(200) Slell AFEIL A7) FA 57 3 2(203) B V] Asd FE7] F=(204)7)
T OE 7|3 Yol dAEY I F TAB WY EE 06 WY Ze A% g & Av] 3R (202)0 R
He 271 oldd 4 vt

T 2%' 7] 559 345(201)0] 7] sHAaN-(202)0 MEYHAR(AELde|ZR) wdyE A oE =AM
F7] st (201)0] Rk=Al mlEg AR wjdE dee glon, dF 5% 9@E dl®l(delta pattern) W= Mo
o] 9®¥l(Bayer pattern) o2 wWidd & Qlvh= A& Foshat. 7] $a(202)9] A WHoRA, LRI



[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

SES36 10-1717460

A B, ¥ (progressive method) HE A€ #H o]~ W (interlace method) & dhubrt o84 4 v}t Ag
A 98] starolA Aold Al ARES R, 6, 2 BR, G, @ BE zbz wzbAl | = g gigde] oS
el 3/ A s AR o, 37 o] AHEY Ay HEE, dF 9, R, G, B, 2 W= 3

of ThEA), R, G, B, % wehd, FA, AFH 5 F st o] Fol o8 & vk RS FolakA,
o~ o =
= T

el 12 o

e}
A g avlse A AR 478 45 Aol Held & ek A

2014, 71 Al 1wl

2
>
Lo

sk

= NE(10D) 2 A7) Al 2 wAE(1020)8] 52 A e 2 =
250 Fo gigdtt. A7) A 1 wMAS(101) 2 A7) Al 2 WiAE(1020) 9] FES )
3Bl ¢ T AV SAaEolA e Y] EWAAHES Fo oFEdY FrkE 4
tH o=, 7] ga(20D)E v AEY FHEE AV Al 1 w0 2 ) A 2

o

N }">‘ 0—?—‘

oo o
2
N
ol US‘-“

3o ox
T

4 2z

Z 0
2]
=
S
S
=
=2
lo,
%

[
[>
>
o
o
rO
N
)
)
A
o
jules
X
)
A
=
Z
o
+ i
s
o
2
[N
>
>111
(1
=
re
>
o
=2
ot
il
rlr
)
=il
il
Lo
=)
o
ui

o
ol
on
>
ox
N
Z
_)
[m

vl
Lo
oi:
-
i
oi:
offt
L)
N
Y
ol
2
lo
rh
_O|L
2
E
o
4
30
N
=
Sl
2
- B o2 N
o2 2 I 8
an)
pak
o
[

o o
o
2
il
il
2ot
o
N
[

> [>T
SE,
o
N
[
=)
r«O

) = )
i GE s Al 2 g & 5 otk ew, A
s

Joletx & & Qla, the b Al 2

£
dlo

o7, 7] AbstE MEAF(103)0] 7l=E Aot

o] AAFE A, AstE MEAZEE | A7) AFE wERolA] 440 Fnsl 5x10° /o olat, whEHH =

510" /aii ol8F, BT} MfEASAE 5x10 Jar ©ld7} HEE Fa(0H A Tehe)7t AARG. 1 T,

A gejel 1x10" Jon wlwk, WREASAL 1x10° Jar ol3ke] Aol HEE AR AeHE wEA TS ALg3)
o FAE+= v EAdX g Tt 7] AkstE BteASdA o] she 23 o] HH FAWY
(secondary ion mass spectrometry; SIMS)oll 2]3F H-A o) 93] SAHHAYE AL F 3

ek wrEAlele] ofuA el 2 oV o, wHEASAE 2.5 oV o, mrh MEASAE 3 oV o4 W, o
o71o <8 AHR A EL 2T FAR + YR Atk gy, BUES s Fach e B
BES A7) Aol FEAF 1x10° Jar W, wREASARE 1107 Jaf oldt HER sl 3 wol 7haw
g wehy, Absle wbmAS e A7) AP ke Zhed @ ool 7l wd

g vhsh gol Y] e MEARRY $28 9ds AAGoRM FANE dstE wEAsl uv £
Azele] AW Y e A8l AR W, A7) =elel ARE 47 AW Fol 10 mel Aol E W A

10ve] Helel gl =alel Agh @ -5V WA —20ve] Welel Q= Alel= Al A 1x10 A ol stelt},

FA gA e 32 sol olHd Wi 22 Qx-AdH HF

i

7h

1z

PO EAXSEE AFSte] AR F5l,



10-1717460

5 o
5 wuﬂf;g
=] = —_ ,Llle
& ﬂwgﬂ%a@ T A
— - - Ao
w o 4oz R o
o X - avu:@otmﬂ Mo
ﬂﬁ‘ﬂlﬂ_@L.z X0 A EﬂA_IwEIuT.:E = oW
? ME%L@ = I 5B RS
LRI ST EE HEIEE
~ o N oo N _ N G mr H W oo T
w U RN Lo s An_éur 1@%3?% ) mleRRE
~ X IR =~ of ¥ T —~ R # oF = = { N
\)71_7 < ! oR la:. for XaTg%Ll
~ W o -~ = X — £ o B JJ 0 N N X < o (=T
1m|ET,A O_H1r U N ofp JI; W ® X W
< I} iy X ok N oR g A N g X - e O T ]
ool © oo F Y o o 2oy o 3 = oo o nw E wl% TN E
o B = = e w - T lm:@mj/ w =N =T w 5N o zu&;
= o oy o %O o TR o AE oo b BT by R %o 2 w rla® 22
HL ﬂAIL AT _ HL E.__v . “q EO —_ '~ ﬁL ﬁ;o 0 ‘Hm ‘NL ﬂ_AIL »ﬁ il NA OW ~ "~ ‘HOM = le ‘;L " ﬁ “WE ] M ot AT io
T oo P P J= = g e =T BT g
1; < O.ﬁ]__/l g X = o S ‘I\Nroﬂlﬂd ,‘WE ,éoo 7ﬂWﬂA dldﬂ_ﬂﬁnﬂ I ) Xlow
_1__/|zﬁ( ﬂwﬁu w W= o = < Ry RO uly ]1104]3 =  E X N Ho T s
o} 0 o I X g urmﬂg_l S EMAEE W T bo}ﬂ/ o =9 441 S T T
<) ol Eru ﬁwﬁ@@% ﬂ,(oT Womﬁ uAl_ﬂLL < AATZEI Hl - Ei.ﬂmiu% ﬂw]rz_.ao
- %H 1&;% & ihﬁom%x o éﬂwanmjyl, M %o R 1wrﬂ _z.ﬁomg%,_c utwA@i
T o os BTN S e oW e T aﬁmiiaa. - W i o 7 ogﬂamﬁm Zo T B
o o N X! go o T T g b - ~ = o mﬂﬂ%uwﬁ oo S M ol RGN T I 0 Hp
" i ﬂﬂ@wo Miﬂﬂ,%wz < up °F B x = 15u? X p © TS
ol ~ o o ,13 — n ofr = ) T <O - ani < o K ™ N ﬂr% QUG ’
ﬂE o} m. N ‘.mﬂ PR 1 E.:.c # -_— 8 .C X0 ~ ZO el 2_| -~ O = v EE ~ O_H N . ‘HD U;A — 2_|
o = = s RO Aowow — il o o _ B __ N o ST ol X o W o o o~ W N
E 5.7 ﬂ%%ﬂb%wﬁ .,Ox " aenxnﬁauo_ o xEoin PR ﬂﬂéJﬂmu :ﬁno@
i} s "o M_§EE1§ w_wrzﬂ M%Aﬂ 5%&%& = MGMATW ﬂmﬂ %ﬂu..moﬂ% M@_cao
- ,I\IJ Y — o= o — X — -
HJMT;ﬁ.E G2 5w Zgimi Mxi.f % sraciy De¥o
© B g N o o ¢ 2o %%ﬂ%@z T aqﬁ,ﬂ I g@%zﬂw IS
go = Aoﬂﬂobf o pj W 9 F Jl,fwr,__ﬂmJO IS Poﬂnl] T B = ~ olx ﬂlioxo
o = Bo ah falls rle on < 9 M i) < W o H X0 o ,Wtdlmﬂ,vlbr OT_ = = X w 1_; <0 X ﬂw‘:ﬁ
i S filawmﬂmqmiiﬁuﬁfﬁoj S4Esge 5er3
—_ < ~, | 8o ! _ X 0 —_—
ol O o o X 1o§ W wﬂoﬂ% %ﬂwéuiuﬂmﬂﬁ Y;Eﬂwx]z'at mﬂgaﬁo M]oﬂﬁlxmﬁo :_.mwﬁmw
o fo — .12%@ aLﬂrE _ 7 o T o= zﬁldwué_% pas x}i%@ﬁ L so O
CH ar%sﬂ@ai;j g R Eagﬁieﬁiﬁu4gﬁ1E;_ RREI = %
o " ER 5o E oo F 2 mlfgcﬂﬁ ~ A _f_ﬂaﬂzm W E @ﬁm1mg : jo A1 o]
5 B ATAgamMa#ﬂg1; aﬂgﬂ%ﬂig}%ﬂ.,wxﬂA u;owjoamionlg
fird X E‘muu - 70 = ]1r1_. —_ N o ) %lﬁﬁ IS o,rlrﬂ me ;oo W:
ol dAl oo WLE = i) ~ ) ~ X ;o‘_ <0 c: R ,AL ‘A‘.* ‘A‘.* — ,U_l K3 <0 o ‘m_ﬂ va 1; - o
w oW o o = Ak 5 < 2 R B o 2 o s o W % X )= B o
Capeiay op n T o4 al oRow o oo . EWOM%H wr o o R ﬂnﬂﬂ? EI?
W% <0 SN T W o SIS o NN zld.muy o o oy T = a_lgo 5071% ook N [
< I Of — ~ KO K = _— ~o !.M k) — ol X ‘_f % R ﬁl X _E = = \__Io T 21_l i
N W e ] = ™ X T oE T oy < = 7 oh (- o — W gy o = X B X ™ 2 o
o ~ o Jﬂw_ W o wl ) oﬁaﬂul.ﬂa: E ﬂooﬁéghx @xé ~ J__uuuaulwr B K
i waAnmﬂ R =3 5 5 R F o ﬂﬂo%@%} a_aﬂm 7§&ﬂm.mw @%@%
~ ]] 1 - — —_— . f] _ Jr— )
: - ﬂexoﬂagﬂgonoﬂk11ﬂavmﬂoﬂié mMo,lﬂA.ﬂxe&ao anéxfox&ﬂnﬂmo%ﬂe mgifé
e Mo )wﬁovz W & K & TR . AMLATEO#EM W% &ﬂi% EE@? R lk]ar T KN
« m@looﬂ_ﬂmf%@u@aﬁ e W e o I %% o ﬂﬂ£7%m% ﬁ,@mﬂw
on1/ wscg Ax_gﬂzm ¥ zéai M gﬁﬂ%g% 051% 4ﬂmlzﬂe Xt g
~ ﬂﬁAiéb T L, A E ev/aj1t L Ha&ﬁlzu_si S E S o o
= e 0= ~ ]L,.r ﬂyﬂﬂ o B ) o o) & ] N = X0 <A X - X H 9 ne ) ! Mo 2 ﬂ(]\ RE io\l,.ry
ioﬂar.ﬂ{ 523 oy i + 1,Eﬂw B Ear# uﬁﬂﬂ ﬂﬁ&#ﬂ_c o o Iy
o B EN T He guﬂa_g% :Eoﬂwgm _zlgﬂgan Eilffm ;Hofﬁgm ﬂﬂio
i o IS e~ . B = orﬂtu d|umo1ﬂ.u£o m-Jﬂoﬂ ™ ,1_.01__/|o Y . L=
~ & ) X I H) 0 o S N 9 i {] o E = B X~ .o X -y N
o ox 2 o K o,%L N T % W X i%i Al ) N oﬁaﬂ
hi) = g TS 1__|0f ~ - o mpy ﬂeﬂeﬂ F Mo
™ T B Jl/\]Z1r 4 Eﬂnn%ﬂ@% _L§|],__L§|a_. ]kﬂaﬂﬂwn i —
OT Tor i) ,U| ) ~ L TR % ~ E =1 ) il il —_— g N
oo i ,QLILI — Xﬁv ]Mﬂuﬁ ] = B " le‘|e :11#: Call Wﬂ_tu{o
o ﬂ]u7bf7 o u_mm W]ﬂ i,wr V@ﬂfﬂﬁu R <0 ﬂ_u
x.jlwﬂlg ﬂgi_owoa Eu_%wmﬁm,q%ﬂﬂ =
%l oF 1705 m?;ﬂoEAﬂ fﬂmkmﬂ mLMrHLﬂﬂ}l JNMOENJ
Ajeu E@xotcm }Ju \OMQ%%WW = D
G iy — uyl ~Iy N_.o AT ,ﬂol N HL < i ~ ;oT
a0 ?JL s mf”ﬁm <ol e
< o m A ﬂm‘mlﬂﬂo%xﬂ lz]_.q
Jl_ 1@!.0 , AOHAI o
F %Aﬂmmﬁﬂ%z _,Lo:TNE
To8% TE 1
c o
S ﬂoWTAT
W

[0042]
[0043]
[0044]
[0045]
[0046]
[0047]
[0048]
[0049]

-10 -



14

1x10
17} 7871

10-1717460
S

L

fu

FA
Al A

#s
g

s==5)
B} o

)

2 207CNA
Soll, g pARA Agee

&

A NA d7] AR A

tol 9

=
5

ol ’goltt.

4 ARE A

Q-cm

[0050]

o))

el

A

]

el

ﬁo

ol
oH

oA 1x10"

o

ol o

g Amel A7) wf A3

[0051]

A

ot

7E
)

o

.

(251, 252) Z}z}

=

3acll A, 7135

—
a

o}

A 7]

o

i

ol
=

st 717HE(261, 262) ZHzhe 71= V)

S

o

g 717kell A 715 713k
A 717kl g

T

L

fu

3a

s
a

[0052]

s

[0053]

ol

o] o] 4 5

L
L

A 2zl 17k AA

ol
oH

oA A, wekA, 3]

Ne

)

=

B

ulJ
o)

ol
B
‘A
2=

(261, 262)

=
=

1% 72

(261, 262)9] z+
T 3boll ZAlE wle} o] FAJo] 7] 71E 7IIFE(261, 262)9] Zzto A HaE

=
=

Q17

o] &= 3a°] &7] 7% 713t

}

k<)
g ol

o

pad

EAIG

=

5 3hol| A9

Alell A

hya

ar
)
=

3a

71 frA 71 Bu A AAE 5 glen, meba shael o
=,

Aol Mol wA

=
o
a

[0054]
[0055]
[0056]

o

22 glol

Fol, A7) 34 HAS(105)¢ 9

°©

A+
2RE nad F

=

=

WA 2]

o] Az

]
T
Hﬁ

!

oA
P

ofp
,50

s
a

el
A 2B o] ARgo®, &Pl AAR = i, 7] skh A5(105)e0 ¢

ases A7) A

s

b % Qo At = dbel

eyt
ZO
o
ol
Br

Bo

W
oF

3h

72 5

=

=

A 2~ F

of AXgelA F=d T

[0057]

el

1,

of, /M7-&2 7l ¢

&

—

AXNFH sl 71=d ¢

e

L
Fu

o] A H
(EAEH 2)

[0058]

P
na

=)
=

EWA 2E(106) 24 A&

J=13s13
|

3

AN G 1]

L

.

_11_

E WA 2=E (410)

alul
b |

o] AAGEelA 7=d

o] AAIFe A, & FAA 7]
=
[0061]

[0059]
[0060]



[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

SES35 10-1717460

= 5av A7) vk Edx A A Fxo A oE E=AE, = 5biE I W R A oE =AETH =
ba ¥ X 5boll EAIE A7) whel EWAAE(410) = H-AlClE what EWA| Aot}

T 5aE A7) g-AlolE ik Edx A~E(410)Y HWEo|H | T ShE E 5a0lA9 H(C1-C2)e] wWE v Eo)
o}

A7) ate EWA 2B (410)= A THS 7 7)9H400) Yo, AAZ(407), AEE 9 EAZ(412), A& W
=Yl A=ZF(415a, 415b), AlOJE HAAZF(402), E AlPlE AFZF(411)S ¥t} v dSE(414a, 414b)>
24z} aRe] AV)A oz HAdE Ay a2 @ =gol AE3(415a, 415b)9F HE=F ] AlwHC).

7] b EQIAAE(410)= ©d-7olE vty EQIXAERA VleHY, 599 qd G d95S 2FT

WEl-Ao| = vt EaAsEt a7d o G498 5

471 71F(400) ol 7] B EdX2E (41005 AFS] Y T2 A2 = 6a WA & 6eE FFRTlO] 9]

Aol xS 7R 7] 71400) e 24 AREE S Qe 1kl tie 5ES Al YARE, 7] 7]9(400) &

Aol vzol wdd 4 AE Av7lel Sw3 = e

171 719H(400) 0.2 A, Mg Aol 730 o3l fiel Zlwe] Yol FaE 447

7oAt A7 S 1] ARRA, dE S

]”ET BEAYACE felok 22 fre] ARTF ARSET. A iRy o w2 gl Ak vk (Ba0) S
oM, wmtp ddRow Agsts d fel VlRte] 84E 4 ks A& FelsAh. PR, BOE

BE B0 ZFF F swo] AgHE o) vk,

oo rlr

S oo o o>’
noi'

2l 7 ) N, g 7]go] 7] 7] (400) 0.2 A
A8 7 TH*JOH *}%%l - %lﬂ}% e Fosia. gty ez, A4std f8 7% ol AHEgE & 3
£k o

Doy oo oE ox x
off W

Bo& 2 o

of AAIGE A, A5} Hde]FEo] 2E
AR RHEEL, FA R o] zﬂﬂ
EPlo] ARg-Ee], 7] Absh deEEo] 4

(400)& A2 = AY B rhdd

o
e
=

(o3
:(IDI:t
o
N
=

AAZ(407) 024 FAET. A7) 71%(400)
T AaE XS ~FHHY 7tavb Y] AEAER EEY,
Z(407) 0.2 A7) 713 (400) 0 AYE = St A 7%

frﬂ o
}1]
_uJ[‘—b

4 (T-S 7%3])1_ 60 mm‘-”] ; A7 °

5 i A7) 97 Ak B ootEeln (iha O}E K
25scemi25scem = 1:10]t}h); = RF 2~HEH Whgo] ALg¥th. o] AANFe A A7) A3 AgEee] FA=
100 nme|th. 7] Atkst A4S P45 31511 A& EVJJO] %7 401(‘:’}‘3”]3}7ﬂi g A ]
AHEE otk 2FHE JhREA, 4

=
B
t
rlr
(>
H
fo
_&
[
ri
lo
]
o
_\,L
g
_\,L
W B
>, -
ol
=
2 T
>
>,
ofo
i,
it

A7 Al 7] AAS407) ] Aol SlojA] A7) Aol e ge AZshs Ao uhdA st oA

& A7) AAZF407)0] A, ], BE RS XFete A2 WA s 9138k Holt).

7] A HAZEE 9 FES A Y8, atEFEAE 5238 1E F2ot AR EY. o W, ulEF
SHAlE Aol X, o] AX T = Elety M ET o)A HE(titanium sublimation pump)”} AFEETH. Hj
7] FHoEA, FE Efo] Rl HE EA B2t A8E ¢ Y. Agole FEE ARGt w77F $
A= 7] AuddoA, dE £, 4 B2, EH0)I 2L F£A 4AE x93l 3gE So] wjrjdnh. u
g, A7) Ao dAlwl Av] AAF407)0 3 BELEEY Fhe ad F ).

_12_



10-1717460
471 &

1.

kel
pid

s==4

Sia=
RF 2=9EY W9, DC 27 E

= 0

2} z)

i

7ol v}
ey A7t EH )

p
L

p
L

BA ALE-E]

go

EER P IR

e 7

2

2

71

ki3

o3

1o
=

Aul
=

_]

A
e}

(407) 9]
A=

3|

%

o

=

=

=

Bgolr F2 ALEEH 47] DC 29 H

L

Fu

7Y

kel
i

%]

<]

73

7herk 37 A
€]
o]

[0076]
[0077]

I I EOY TR W oMo T Wy Mo WX o = T T o r RN my
B Ty B i of MW oo T e g X=X G o )
. %% ﬂ,_o,v“w,# CC) ﬂmuﬂbt ~ ﬂm% ol i ﬂoﬂﬁo‘_t H]F.ut i <
v v — T
2 X% g9 wmz 2UF 2o B o B e .y SXwwm o=
= T G Gacs GIGY 0w LW T o | S
F b -~ oy T T L W E W W WE R J NN L
A op N wm " o & Xox o +E _mow oAl X ?.le D
» BT Y M T N FoET Faglh 08
No o H _ 10 ‘Nae ,‘mm WL AR A A= _ - ,Nr.._ N_.o < N_.o s ‘EL o8 0SS - =
o — 0 - N ™ = o 0 . ! =0 .
Voo R 2 S — J__oﬂT,m. Eﬁw,ﬂ&i7q w2 gmd_tﬂwm o)/
— T o X W~ ~ = No & Ay ol oy R T T o o
E..:v ﬂ/r o s ~ = T X pd ‘m_H —~ X E..E TI X N Wﬁ o X =18
1.;|Mo <K | X 3o N 2 J = o =o THRE —_—
%m 5 iwm ® H o= Hﬂ%aom,xwﬂ ﬂmﬁw_wwﬁ o X R R
©do, 2 N T o w0 F o 3w R sEE L
B om ) do oo E o B M T om R I i SR
=" T T m ,yLﬂa Eadwmm Nwom A m ._oﬁro%d No T & B
e B m A B® R ) Pyrrs wm¥ B
T v Ur wwm R s I i LUTE Ryogo o
R o= w® _dnmr,_ aolwﬁo oo R AR 7mm - ﬂﬂw%ﬂ%ﬁ Wo
o Doy o W T 0 o B gy mﬁvm. %ﬂm%mgA
o _ ) X I~ = o o & o < A N
i fo T % o %o s R SR = o — ﬂﬂlru.
T ORIT P B X WOk A <! = w T o Sy m W R
R W wo WK [ T o5 o B o AR T <5 o mu TR &m x°
e 2T ] on o, =% o KK ] e 0 ~ =% _ X B
=L Eab xr wFl O REYR T PR_fos T 2®g® 2w lhgo
A Ch TR g RNy T VT g g R
X 7Eelx o = 5§ £ © %ﬂﬂ, TG Tom N E o AR O
,H,Iw o o= g o of m¥ . —y o Ao il ‘lawmylﬂul‘mﬂ‘l ~ af ~ = o) N =
Be gic s Ses "in LT Reswin EFI 5 Fa % &
TR fiw AW mx Mo ,ﬂwﬂﬁﬁwo Poxibhs JEXTY %
=K E D o i p— J 2 < oo — ) Nio = %o M0 !
BT ORI Tagy YET L geliiotyom o5 TXL4 o
oom T e=w W g ooy N e o X — W = RD
,N_.o‘,lo i~ o q ,.l@l]ro ,HA_I7E o ™ ﬂL‘__lmﬁM To < EOEA 0o w o5 T 17r 2 Mo mwo,l_lo.._\,ﬂA iy
o] ! ~ fisy ~ X ) ~ il A -
b oy P2 b pFe BN g o mdatey o~ X ®y e 1
i x8d w31 GEY I i S B T TNS&HT
DS ™ T Ry X M — [ W o = ~ 5 G R~
NP Tyl eP TER cne B ABEFZAL FYEED ThyTa s
Wy © p e ' Ao o RANNT! < o R = o= _ ol ™ =
PhETE g BT T o mmlagew § gD T Hy o T &
SR Rop BZ & o BT R PRI G Felc EE_wmg E
S omda w9 XN Fg X g ® g Rz RIRNog X
0 : s J ; B Y A
P x % 2% Smoy 4wy & BRHMERLF B A< AMT 404
it X 7 BT Rm A < < B P aw R o
B Nog® T — o0 w o B Tk W — st o F Mo G T
QU 2Py g E Mgy oy B g X Plre BTy B
VIS PR BT BT R W A RB PR SX BNE ]
T Y é%o] S i = =r o — le,aox%o Ny © ML 2T L= - =
= it T 5 O A N o w2 NS = e B
T NT A g ~ ¥ o ozo X M- om W= o DT HQ £
PAE TE x0T N N W R~ N o TR v R T N N = o w ~l | Al B~
Fo TR HAE PhN TETE P ROIFPTEM T RDTHE T TR D
% £ =) = S T o <) =
[y [y 0 0 (o] (o] [o2] 0 0 0
(=] o (=] o (= (=] (=] (=] (=] (=
S S S S S S S S =) =)

T In-

In-Ga-Zn-0-7 A+3}=

[e]

L.

=t

X

3tE HkE

3}

A
_18_

In-0-4

)

il

Z

Al-Zn-0-A] *t3l&E Hiw

;‘(ﬂ ul

Ly
a

I

=]

Awk, In-Sn-Zn-0-7
Al-Ga-Zn-0-A Atst&E WF=A|2, Sn-Al-Zn-0-A AHstE WAt In-Zn-0-A 2FetE W=, Sn-Zn-0-A At

L
s

H



10-1717460

s==4

=
T

]

<

1:1:1 [

In:Ga:Zn

EREEES

%) E 7HA EF
713 €

!

1:1:0.5 [
%] 9] 2731

2]

o] ZA&(filling rate)

In:Ga:Zn

=
=

H(

=
=

In:Ga:Zn = 1:1:2 [

90% ©]’¢ 100% ©]

o
=

o

371

471 AbshE WhEAl Ble] ARg o,

A7) EHAL 2 wih o] 2 10 wt% ©)

stz A A

10 ppb ©]

Fouhgr e

S

©] 1 ppm ©]

F7] 2B 7hA2A AR

[0088]

et

5

Aol v

p
L

[0089]

o] AR AHEY 7tart B,

o
A7) Al A A7l 2

g2

97 A e A el
Ego]

gl el A =L,

B AT,

1o},

S

il

Gl

AE,
=

=

=

& =

g2

+

1ol il 7)7

£ A3

3H 3L
H 2

o}, Aol e

=
e

ER AR X

EERE

7heE =

H
T

=
=

Hj 7] ko 2 A,

%

ol

!

ol
o

]
o

4
o

il
et

(=)

!

ToH
B

o

2=

37

o] wj7jdtt. utebA,

=%
[}

B

[0090]

3 o

£

/I\l,

471 E87=

0.5 ko™,

[e]
A9e

(DC)

=
T

7] 4

&

7] &4¥& 0.4 PaoliL,

}?)]—

o] AgE 110 mmo] 2L,

3

A 2 nm WA 200 nm, B}FEF

slo] A1gEE Aol v}

F(DC) A
5 nm WA 30 nme FAE zt=1).

> A=
h

wj el

L
L

Al
W, ague 47 5

g7 Mgl ejEste]

L
e

W %
Mo oo
~ X
o
o] &m
QO
5 =
Ko T
5
I
w
g K|
o OE
=)
<)
%o |
P
™ ®
)
_M.M o
_~
W T
zel
ey
W o
H S
A Z
o
M "
Mo
~
jant

A7) AEE A Ee A 1
.]
=

To=,
(% 6a

[0091]

HA efom, uf

5|

AL TEvAAE o

&

%, e =efo] 9

o sefo] o%, 9=

3

b 7FA (A2 (Cly), A3 B4 BCl), 93t

kg2 5

| 7FaRA,

A% o

=] ©
qe

871 Egto]
TrAax(SiCly), E= AP sFEA(CCL) 9k 2E

[0093]

An-A 7}2)7F AFeE T

KR
-

b2 (AFESE B (CF), B3 53H(SFy), &3t AR,
Al 7r2); BEE FAMBr); A0, AEMe) EE ol2I(Ar) I 22 Frtav) BUE

Els

hva
el

[0094]

B4

[e)
T

(CHF5) @}

T A

olo

< 499 A Fol A

et

L
L

[0095]

| AFEE o HEZA, Qb oA EAL

3]

_CH

=] ©
4e

E

<l

[0096]

A o2 ITO-07N(FHE A

(31 wo #2+3}
vzt 5., 213 (Kanto Chemical Co., Inc.)el] &3] #|zFgl)e] Af

olo

1 A7) o

3]

o &, A7 AHEE= AAC ¢

1=

71 4

/2)]—

[0097]

_14_



400C
¥

L

10-1717460
2T

BEE!

s==4

ez}
=

71 A1

/\01—

dE ).

3kl W 400°C oA, A7) 713 (400) 2]

S

(412)9)
o] 750C ©]

=

[

(412)2.2 7}hg®).
A

=
s
5=
3]
h=4

[
15

=]
[}

she

!

A
pul

& AbskE whe
of AANFHeAM, Al 1 4 A7t 37

o] = 750TC o]
SR RS

Folm | 7] 7] (400)<] W

°

[0099]
[0100]

s
X

)

XS

712 goiAH, 4

A

%

1

Zz 20
ST

i3

7] 7182 d AE FA 9

}6]'

o] A G,

L

P

TC

|

RTA(rapid thermal annealing) X7} AF&E 4 9Jt}. LRTA

o}g]_

pZs
Z=]o)th. GRTA %=

[e=]
=

7}

o

™, GRTA(gas rapid thermal annealing) %

=
=

=2 =
=

o]

o

.

=
pi

A
F(AA79h) 9] HAbel od] I AEE

B84 bk AHgEn

o,
i

+5] %]
o)1
15 -

k)

L
= @i

€

=
=

Zho]
3}#]

el

1=

1

=]
T

T

A7 2 A
ko)

3} wkg

A7 A1 9 Ay 24, GRTAZE o

pad

=

- TEE AR
Azl elsf 372

=
=}
=

1_
le=]
=
=0
=

7t
LRTA(lamp rapid thermal annealing) &x]¢} 7+

o

2] A

&

7)o A 1A ZF BF 450CE A7) AFstE wheA)

3 A=

A=}
Run

o}
™

2 650°C WA 700C 9]

bl

45 =

[0102]

Ej

S

(412)

=

o

A

A

b

b, e e

t7] =84 7k vre=
[e)

tol, 371
T, A Al 1 D AP

°

=

o] F&7} lppm ©]

ATt

=
e

.
zol Amd o
38

=

}
[<]

o

g

pal
s

|

11
5 2

o

(¢}

p

7
st}

=
=K

B
%L;q

&

7N(99.99999%) ©]

L
R

171
2 Zo] uh

E]—X_}*o'
=
=

i

L

stolth el %%

[e)
80% 1’31 m|

L

Ei

2F 7]

6N(99.9999%) o]4, HrT} uf
0.1ppm ©]

)

L

Aol R}, GRTA

A
o] Ak

BN
I~
5

o
ToR
P
o
H

el

+

V=5

A0 2 2 nm WA
=
~

YA
ar

(412)o.& 7ha%7] Al 7]

=

SAZ

(412) $lol FA =t}
o] A8 =EA, Al, Cr, Cu, Ta, Ti, Mo,

=

124 BE(1 nm WA 20 nm, o
[e)

A7) AbskE dkEA|

=1
=

(407)

=

[

Egaadgy] GAZE e

:‘jL_
o] 47 A

5
T

FE = A7) drE e, a2

Bl A=Y,

P
na

[0107]

Ho

TR
)
ToR
I

o
ol
byl
el
w

HebE (Ti), @8 (Ta), H2=dW), &2 dMo), F5(Cr), vHlt&#Nd),
— 15 —

o] A}

=
=i
=

25
(A1)
AE 7}

L

E=3
=
+

o))

o}

st ol g A

S

2-%

EEE

L

L

5]
Al el A, 150 nme]

=

E]
)

+

H
S|



[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

oin
J

31 10-1717460

DESEE

2, AASE s} A 2 XE o |
92 = Stk JaA W 93 ] HAAE wiado

=
2~3% TR WS AlLsle] A JHEe TEALA

A5 H8R oA ¢on, webx AL H|&o] TAE 4 vk, 2 F, AEH o Ho] 43
A 2 =9 AFFE(415a, 416b)0] FAFE L, I T A7) HA2E npA3r AAEAT (= 6b Azx), 1 A
of AFHE AE HATS Zre AWMIAT) E7] wEe] A7 a2 2 = A55EY 44 iR e

Fejol A1, 7] Ti 2ol 4] BAHOEA AEH 4] In-Ga-Zn-0-A ASHE WEA L 7]
ASWDE A3 AgH7] B, g AABEAF(GRICL, B, 2 FAeFare] EFst oA

Lo

A, 7] ArekE wbEAlS(412) 9] R ol s, e
=]

2
9 BB P8 A A 0

A71 A 2 EEHLIYE GACdA 7] dAXE wiaae] FAPA =@o] Aeld F, KiF oA F, EE
ArF #lolA 3E& Agste]l FdE & ok A" v EdAAEHY] A Adol(L)e 7] AbskE weAlS
(412) Aol Mzl AHsF=, 7] 22 A5F9] shd 2 A7) =l A539) shat Apele] Al ojs) 2
ek, x=3ge] 25 nm viRke] AE Aol(L)el]l Wal FRH= Ao, A7) A 2 xEIHI] GANA 7]
AASE vpazo] GAA 7] =32 ¢ v A A v Ee) e #e e 7R Ao 3
& ARESte] FAEG. AR Gl o Y] mFelA, A7 AdEE mon 23 Ake A wEA A
71wk Edx] g A7) Ad Ael(L)E 10 nm WA 1000 nm7t 2 4 Qi F R T SxE FUME F
(<3}

gom, ve Ad &Hb ws e ox-gd AR o 24w -

geoR, A7) AoE ddF(402)0] 7] AAF407), A7) AEE MEAF(412), 2 A7) A 9 =9
=35 (415a, 415b) 9ol FAHATHE 6c F=x).

71 AlelE dAF(402)0] Zekz=nt VD W, 2HEY WY Sl o 4t delEs, 43t deEs, ks
Az}t AeEF, dshitst AeEs, 9 s 4R F s oS AN 9 R e A% 7XE %
A FAE ATk A7) AlelE AAF(402)0] B o] FaAE xFstE AS WAEH] A, 2¥HE" Wy
of oJal 47] AlelE dAF(402)S FAsk= Ao] nigAsit. ~3HT Wil o) Atst de|2us Fgst
T A, A B e A Blo] Bl RA AR, AbA EE AEAg) ofmre] E9 ThaTl A9
Bl 7h=2A ARgETh o] AAF e A, 100-nm—FAIS] 4Fst Ae]ZF o] thed) o] FAET: Y] 4Ee
0.4 Paclal; 7] a-Fakg A9 1.5 kWelar, 7] 9171 e 8 of=Z2(3ka o o= fakH]= 25
scem:25 scem = 1:10]th)olw); RF AW EE Ho] AgHr),

71 AClE dAF(402) bt Al W dst Aol 47l 718 fed oldd AR HFEE 5
7 5 91@ 70 nm WA 400 nm, oE EW, 100 me] FAE 7 AlOlE AAZFo] A 1 ACE HAFoR
A1 5 nm WA 300 o] FAE 7FR Akst AP EF(Si0(x>0)) 0] ~HE Y W os FAHHE WAoo A
g 4 doem, 1 F 50 nm WA 200 nme] FAE 7 Fsh A EF(SiN(y>0))o] 7] Al 1 AlClE AAF

Qe Al 2 Ae]E dAFowA AHFHrt.

o, dAsm A A 3 EEALadS) Aol o6 Yy, AeH 3ol ] A= A9F
Sg AAS) 98 FAE0l, A7) 22 @ =dd AFES5, 456 EEEE ATE

(402)9] 4H-&
)ol

o
(421a, 421b)°] YA HES I (X 6d F=x).

o, =Hure] F7] AClE dAF(402) R 7] JNTE(421a, 421b) ol FAET. o] AAFE A,
150 nme] FAE 7R ElEHE 2] AdE Y Wl o) ddEH. O F, UAXE vpaarh Al 4 LERT
49 SASl d AT fel gAHE, 9 EAvel 4l dASE maaE AGde a@dow
dgsol, A7 ACIE AFFU1D) % 7] MAFEUla, 414b)o] FAHHES At} 7] YAXE vlazE
G el ol P4 ¢ vk As FofskAb. A=A Wil % Y] AALE vpiaAe] P42 LR
hafE BeE S gon], webd AR wge] gad = ek,

27 AClE A=F(411) B 7] mdSElda, 414b)2 727 B2 W, EEH, 8, B, 92, GF

_16_



10-1717460

we
r mE
T EHry
o N z‘odﬂmu paliagl i =
oH Jlﬂmﬁ,_l;oa Ll].ﬁ
o J o bz N o X WA
mﬂ]OWJuL ~ © —
2 pz=i=] 'kl cvET 47
. _ i) ~
ho2h B o 4w e =l - )
= ygﬁfeg T .mﬂuﬂw 3w ﬁ% ﬂ
Hp N Ko 2 o wF o BN e Mo Ao B° s o x s L
s e d BT EE = o T o ) A
- = k% Y < = < _— ™ W o
| ~O _ LR ul ; - e
@ zwozlwﬂ@.auﬁ ﬂ@ao 17AEW = WMM xou_%r‘ﬁo = o aowum_m Hy
o] 21, Lwo oaﬂ‘_nldu = o MH,_WL _UTW urdm/ I ol <3 — ﬂeT ,mulﬂoE l§|¢|
Hfﬂr 1041@% L C2,m.L i <° __dnﬁ A UME#W ﬂza ﬂ»,lﬂAi i = do %
o O T ) e © ooﬂ,é G oo Ty 2= G+ o <0 &l g ol S o o
ﬂﬂ Zoﬂﬂﬂ ZOMﬂ %]ﬂwﬂ :.Loﬁ ,U| W _ Zo ~ . ., B i‘ol ﬂaﬂ — O ‘_f
of - -l ] " n N ‘_mw 1 ‘Ul,ml,m ﬂ,ﬁ o 7E\),D| mm‘_ H o} %0 I 5 b MoﬂAl]A
zT ol W/ﬂ N e = B ﬂA_.O :.Qw_ Om_ 1ﬂ;|_l Nro X ,llo e ,m_ﬂ ,_.Hc_m \H_OI il Zo X 10%‘_ o ) oR
mﬂﬂo %ch_dﬂ@maﬂ il R mmz7¢| A = RN ﬂz:o oD @cﬂl,_c = 9 Jl,uNAT
= M%E L) %WE T = o m B v ) %«frﬂr ogmra éig iym mﬂﬂé
A = wo 1 Z zz s STy T w3 S T o o2 = T T
- a,E 21 N iy %E M e q = < op S, wl_mn(ﬂw L R 1@ X
2l 1H Mﬂﬁ#m EHE iyﬁo,zo S o o) =~ ol m_dn Lf(\u__/.A + EC m} Wﬁi Polumm ;oudhm;
vl M%ﬂ ks z 5 oS r SR, g 5 B Gl T = e
i EE%H%ES %Naﬂe mmmmmﬂw E7Nro = wr ,zq%ge L~ ﬂ.z_égﬂt oy Nro»ga
S - — g * =@ AL % 7o e < i o w A
A Mo = & N o QC]O Ho L T — = o ;o < . ) I
= T M@éaﬁmﬂ 3 = mmomh AE ﬂ%?ﬁéﬂr J% ) Mfﬁ W
§ . — 0 4
T T E R 2o = =D 5 Sodw © T e T JHR
i R 7%%&3. S ®E R A gy B o dy OF 5o 1 2w BT % w%i
o W %o ﬂﬁidndu ﬂ.n_%_wxw Eooﬂc% &6 m_.mmao ,ﬁ_l)_]mw = orw: WJA EL:/ruum
7 H mﬁw_ﬂ%ﬂ@% =% w ﬁmﬁwyu R 2o o o wmm .Miﬁb, % Lok
ﬂ.%n%mﬂ x T o X Muom1ﬂ mﬁﬂrm ﬂ&;mﬁﬂov@%ﬂw mmmw = mﬂiﬂ
( N o — X s —_ =) T ~ P
%ﬁm?z%,% sx T M.Wa UEOMMX @%ﬁ%ﬂﬁ% s mﬂ%i.wﬂmﬂ ﬂ%g
i o E o X0 pED X g x = P T M%b% G i aomunur o o oy
{ o n N e Luthﬂr F R R e < m e < Eﬂn% Eiﬂa i rooR i o Mo
- g N T G T R R TEZ S 2R w o & T %
s o T e w Al TGS B oo & Rl T T P T oy B = o H oo AL w 1k <0
) ijv%_g% mmng 1%5%9 0 N ,wgﬂ, TR W = B B = T
) _ o )T z e BN 0 PR Mo
el waz,21%4 Tq4wE V%%é? RSN QEE ﬂLE# CRRTION @LHW@ 4% = 4 X
T = N 7“ o Jm 2 < { . > A- 3Y oo ol = ome - i s ozl Eﬁ = i Ho o) B M,# = oy %O
o] = ,zoﬂyuwi ™ zoiﬂ/l o .ﬁ,4 < Ao N el N (I Ty R 0 ﬂe]ﬂ
= 7 o @Buuﬁdr _Jﬁmbci;of — @WLAJKH @i_;v ,q(mﬁ JlTe 7wuuﬂ§r < N
T < = _0311@% Mo — B Y i) ul = X Aﬂf uo%wu% o T
o ,ﬂ2 | B M @EIO% uuuor mro]Of Al gl Mo = L we o o — S0 = AL 1H = X
gy B 0 - N B % — & B R = i Ry T~ s B B o L o = B
% %%MMHE%@% ﬂ%&ao %mmwnuow io%w_ w8 m‘mM),wm ﬂ%% mﬂﬂ,‘mmﬂ N m T o
- < 7 N = ! ] —
85 i@i;ﬂg ,f%ﬂ;ﬁfa%f# ﬁc@;iffm mieﬂm@mwm 2 Py
N e g T E A TE A B 3 CICI o Fx L ok 5 v o 1 -
)| oJll Ll] —_—
) o o o Nz 32 R < m n ) I o g o LI o n ek 7o G} 4 moe
No o % o o ,o|y ‘Mm o i~ g B S A o o T o =0 Wo ° K = - __1,_.ou TS
ez ¥ Yo ® T A= T o T wym RO, @ R R
&) o . BT B TZF T T B R ST ; w
— X ™ o . o i el (i) < = o) Y Bl { © o <0 oy o e
S o T Ay wom o e | o 1o " o
S, ~ ) o A fod olo A 1] N+ )l oo _ No —_
= i oo A o A TR RIS X
< ~ 750 < W 9 dnma < = .xw_ﬁo_u
a HL w:ArO ' ~ WI Of 2 Jﬂue mma ) o _rLL N o EL )
3, = o o2 e i Hogd
= AESzo — ﬁon_w X El 2
L F ~ J A Ol;l —~ T H;lou
S = YR Bz oy CR o
2 ™ N Huﬁ ﬂnA
s o Yoo wohE 0N
[ n — \;I&ILE AEEIM - X —_
= M N Nro,urL,Ul ]MZ
5 = = mo,ui
= m - %o o
= [q\l
S =
a —
= &
S

o~
=

o7} 7]

=

—

gel w o

Eal

EdX

et

a7

3} A
q4ds

=
=

=
Hee A7 7
e}
-17 -

PN
=

o 7]

=

=

/\E]/\]géEH

=

—

o}

o

-

o] )%']_/\]ggEH
(g/\]%}sﬁ 3)



10-1717460

s==4

AAEH 29 L

L
L

¢}

e 2

ok, A

=]
=

o] Al

e Ak,

A

!

AN G 19

L
fu

E X 2F(460)

7a9} = 7b

Edx

J=13=13
|

&7

EECR

E

o] whak
8a WA = 8e

¢}

o] Al

[0132]

o,

™
A

ato] 7]

g

=
=

[0133]

E WX 2~F o]},

J=13=13
-1

Aol E

= gl
i H

WA 22 (460)

w e

A (D1-D2)

7acl A €]

s
a

b=

o &

HE

1}

3

WA 2~ ¥ (460) 2

I}

[0134]

wolt},

B
™

(457),

=% (465b),

445

?ell,

7%+ (450)

WA 2B (460) =

E

alulk
|

471

[0135]

,&O

(468), AlolE HdA
(465a(465al, 465a2))

=

o

A

A

_

3}

(461(461a, 461b))S i

3w

A
(465b) 9]

465a2)),

o= %

(468)

(465a(465al,

(452),
A7) wiA

o
y

o=
Z—"IO

dl

471

e,

=

o

=t
=

]
|

Z(464)° 7]
471 Aol

3
}

L-of

=
S

o
=

=

o

il

T

=

ol A%

B

=

o

ahel of

Eate)

)
h=4

8a A & Bed

7] 19 ZEA27t =

EAWA2E(460) 2 A2}

ulu}
b |

(450) el 7]

&

371 7

[0136]

ol 71&€ .

S

gt

[}

F71 719 (450) 9l

(457) 0]

=

o

)
ol AAFE -k

B EE A9 (e

A

37

L
e

3

1=
[}

spx et 7]

A,

[0137]

(457) 0.2 A

=

of o&f 7] dAT

1% W

1=

<]

3}

{}

o] A e,

[0138]

b 2B VfaTE AT AR =T,

=i
=

o=
sy T

(457) 0.2 A

=
[

o] &7 d4d

=

o

47) A A

)ol Ahg-x|of,

e

A1
A

3

A

a7+,

2
7] 719k (450) ¢l A3 ehE ).

]

=

2B Y TFREA,

Rk

[}

23} ol

Efjell A vt

3

&

o] A

Z ke

]

st 4

é}

yol 7] EfAle 2 A AMEH AL, A7) 73 2%
60mmo]iL; A7] 7192 0.4 Paolit;
o ol=

=9,

=

[0139]

o] A(T-S A

jgxce]
ra

X

2=

‘mmo

25 scem:25 scem = 1:19]t}h)o]w; RF 2~¥H

Frpu)

5

SEER=PD

Al el A 100nme] v
4 M) gl A= o o

A=, &

(457)2] Aol QlolA 7] A el el A <]

=

o

(457) 0]
Fo] s

71 el &7 A4
3

[0140]

w717} Azke] &3

2|
el

ki

AL 47

I

BH

L
fu

s A8

3L

{+
il
Nl
)

Ho

59

xge ETE

(457) 9l

=

q4dZ

g

o] wi7lEc. wahA,

=
o
ATt

Stz AAEE -k

10 ppb ©]

bk s
o] u}

S

©] 1 ppm ©]

HE Y 7ha2A AEE]

et
RRERERE

was

A

-
.

Eal

ks

(457)°] kg 9

=

o

Phesk 7] Ae

=
)

o

E=A
p

W

il

4% 32

Z(457)%

o

47) A

[0142]

i3

F71 71%H(450) 9ol o]

w

o}

FEo] AAE -

o
A

<
T

=)
=

TEIF AR

=

THe 4%

PERE

2~
Run

o a2

=
o

HJ

Z]
=H F7] Absk deE

[0143]

Bl 7] 719(450) Abelel

=

o

S

ol w24, Al, Cr, Cu, Ta, Ti, Mo,

(457) 9ol 84

ki

[0144]

s T ¥

1
op

shtel 9

25E dgd

— 18 —



10-1717460

s==4

ol un &
ﬁ No Jm
i) =
oy wm mﬂ
™o °
T g
=
y
a,w i %
J
R
Lw =
MM
| N
&
- ZO ZO
Wy
oy OL
iEa
4u.| ral =
X LH
oM
7
S BN
L Ro o
-~
o
b P
2l
WM ﬂr ojp
+ % T
w
Ho Wy .
T 90 B
5 < i
Yo o
wr % T
,,ﬂﬂ .
mE
o o X
Tl %0
o o Mﬂ
\ N
B 5 L
M ® il
o —
s Wﬁ Nd
] 7 e
o o Ao
T "
7A HT X
GGG

)

T2 Fol AgE

He 3%

%_
B8 (Mo),

sro] AT 7

ElElE
B (Ta),

=t
=

TR, HEHE

ATHE 2-F

el

o) F
shute] Abga

A&(Cr),

B2BW),

a2l (Al) 2 EERE(TI),

s
o] A

(Nd),

& ek,

aol

7H ElEbE

=
=

150 nme] 7
A 2E vlA237 A 1 LEF 2383 gAe 93 A7) =xE

Bl A,

3

&

T
O

I

o

9
47 AAXE w7 AARG

il

9. ggow,

S,

3

T
70

Bl

o el €]

] EX A
L B |

(465al, 465a2)°]

=

=
10

Gl

= =gl
(= 8a #Ix).

aitel

KX
p

(465a1, 465a2)

=x
5=

—_L
=

1<l

T

g

1|

A

oA A7

H
B
W

st

He 2 Aol ol

3

&

A7) wizel HolH e

2o 2 2nm WA 200nme] 7
a79] Aze oJEste] W)

[0145]

A

Slek
fol 23E]

S

o=
T

=]
=

sl A%

43

3o

o =

=
=

A

47 FAE )

b oo,

<

=A e In-Ga-Zn-0-4 AF3E WA eSS ALg

Fol5H4.

KN
=

o AAH £¥EY 77 =dEH, ol

&7 Aol Ao 2t

2} Z]
=

A

W7 Frrema,

Z7b AHSEH.

glvol A

p=N
=

, EE HEE A
7} AbgE 4 ).

HhgrA sl
o %7}z

=
s,

w717} Aetol

O E

Hy &

L
fu

o

BH

ol

stz AAHE -k

10 ppb ©]

SRS

S

©] 1 ppm ©]

wa s,

Ao] w}

p
T

HE Y 7pREA ARSH

3 2

Aure 9]

[0148]

=K

0.5 kWelH; Z&7]

°
AL

F(DC) %

b3
2]

0.4 PaolaL; 237

110 mme]ar; A7) ¢

L
R

Zke] AE

ZFH &= 15 scem:30 scemo]th) o] T},

o

(462) 0.2

=

o

[0149]

(462)0.7 7}&H .

=

o

A} AbEHE HEE A

¢}

-3
=i

o <& 7]

400C
A v

“
=
il

el

471 A1 &

RS

=
e

(462)°l
12 o] 400°C o)A Aby] 7]9H(450) 9]

S

=

o

o] 750C o]

7] AbstE HEE A

of AAgeelA, Al 1 &4
o] 750C o]

ol

[0150]

3

&

7]

/\01—

33

F, A7 719H(450) 9] WE

S

o A e, F7] 7]

o 7] ol

of #3EH, 1 F

=

o

1AIZF B9k 450 Col A A7) AFeE WA

471 A1

Z=(462) %

o

Hl 5 )

Ak A

o
5
e
T A,

gh] 4]

A7)zl Al

]

-
.

]

7}

2

A g

o3 v A=

w
=

|

boabgs 4 glth,

X
650C WA 700Ce] Lo =

™, GRTA (gas rapid thermal annealing) %

= 1=
= =

o]

17} A&=

&=

o =]
20—

eN
=

A=

]

|7

RTA(rapid thermal annealing) %

KR
pu

LRTA(lamp rapid thermal annealing) X<} %

o
p

471 71

et

<
T

e

=
-

&3t ol

2] =41, GRTAZ} tF

%

d 7] 284 b oz Ay

e B84 Tham olgEe] 4

N

o]

71 AL D A, =,

)

‘AO

[0152]

3

ECICRuER

5|

o] F%7} lppm ©]

7N(99.99999%) ©]

=,

6N(99.9999%) ©]4F, Hrh whehA)

_19_



[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

E54d 10-1717460

on

A= 0.1ppm ©]3to|th) o] =& 2zt Ao Hig3] st}

w9, A7) A 1A A 205 EE A 48R wwAFe) AR oEajel, 47 AsE MEAE(462)
e vy 9 Ee gad gl HES Agstd & g

2AF A7) Al 1A AYE BG4 -9 AEE wEAS
A" 5 ek A7) AN, 37 AR 47 A 1D A

A=, 1 3 xEYATHY gAY FaE.

7] ArstE MtEASe] g4 e E*’“Ai}—ea A% A1 E A7 4] AbskE NS (462)9] A AT
FREE drF deHdv. ey, g3 Be geastE 9 A d A A7) AbsE A A
S FREHE AV A e =9 7<41(465b)01 7] ArstE WEAT Al ASE § e Y] AlolE

AAZ(452)0] 7] Az e =l A=(465h) 9o FAEE F FdE 5 v

l_,r(

tggow mAuke Ay AAZF457) D A7) AsE whEAS462) Yol AT, 2 F, YA 2E wpas}

A 3 xEATHT Al s 4] = w 9ol A, ] =

(465b) 2 A7) wiAF(468)S FAE] &l AEHog o FHH, 1 F Y] HAXRE a7 AARG(E

8¢ Fx). A7) 2 wE =gl ATE(465h) 2 A A7) e mE =9 AFFE(465al,
o)

46522)] 7k7te] AR 2 WSt SR AR 2L AR wlel o8] 7kt "AE 4 o

[S]
e A a2 EE =0 AT

o AXFH A, 150-nm-F7 2] EJelg wo] AHEH WRld o8 7] &2 e =9 d535(465b) R A

7] WA S (468)2 Ao 2A P, o] AAYHAA, AV A Ee =] AS53E5(46bal, 465a2) 2
A7 A e =Y dF5465b)o] ME FUd EEHE wHEolr] wid, A7 A~ B Zdd A53F
(465b) H A7) A2 mE =9l HIFEE5(465al, 465a2)¢ Z47F Alole] oA Al =

7}7) gH= Aled 4 vk 19
v Ay A = sgol AZ=(465b)0] ol HE w) Ay Ax EE= =0l AZ=E(465a1, 465a2)0] 9
HE AS BAET] A8, 47 wdF4e’)o] AU AltstE WMIEAS(462) 02 AMEA FE AV A EE
=gl AFF(465a2) 9ol ATHU. A =& AHHE Ztes | %

T E(465al, 465a2) R 7] A EE =¥ WA53(465b 3
=)l A5F(465a2)0] oA REE= 7] wjdZF(4638)0] WFEA] AT EE A oY

&

o}
7] ArskE WPEAS(462) A7) AR o ol o) BEHow oF oxd ¢ du. ARE % dF =
AEL e oldom 7] AsteE WHeAT(462)S AlASHA B A Alojdt

of AAFeelA, 7] Ti o] 7] Z=dHoss ARSH L =
AE(462) 0.2 A ARRE 7] wiitel, iy st AF(dRYol, &, 9 dikstFAage] ERF)7L oA

A 2 TE2TA WAlelA, WY ASEelA, A7) s MEAFU62)e) At ARdE, ol o8] &

(05T e b A WEATO AR+ A, ] A T mdel A330sb) D 4

FUSS BHHY) Ao AE B7] dASE vhazae I el o8 F49 ¢ k. 928 Pel
@ 7] AASE vpade] YA EEohAAS B oA gon, webd A ngel dad 4 g

]
tgow, A7 AolE HAZ(452)0] A7 AAZ457), A7) ASE WA (462), A7) A2 EE =<
AFZE5(465al, 465a2), D A7) 22 e =9l AFZ(465h) Yol AL},

—WJ
Nv

47 Aol AAF s Ferxnt (D BE, AdEY By Sl o) A deas
ez, Asie Qa9 e o 3
F AT A7) AelE BAFUsnel B
| AlolE 49522 FAsHE Aol MEAst. 25EY P
",

=1 - = =
FUES T
O
o

L

| Alo]E AAZ(452)2 43} Au]23% 2 A3} AglEFo] AV Ax e =g¢l AS35(465al, 465a2)
9 A7 s EBE 2Rl AS53U65b) Sl olfd eAR AFEHE 7E2E M ¢ Ak, o] AXNFE A,
100-nm—F7A1e] 2bsh AEEZTo] vhgd 2ol PR 7] A= 0.4 Paolil; 7] a-Fu A9 1.5 kW
olar, A7) B7IE 2k B olE2(AA Ul of2 o] {H3HIE 25 scem:25 scem = 1:10]th) o] RF A E]H
o] AbgF T

_20_



[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]
[0175]

[0176]

SES36 10-1717460

5o, YAXE w2grt Al 4 xEATHT WAl os FAEW, AL 7] AlolE AAF(452)9
AX-Z AAs] Q& Aexoz Faso], 7] wjdS(468)d st JlT-(423)7F FAE = 8d ).
7] s e =Rl AEFesh)ol sk vl BE BAIHAE AT 7] ATH(423)7F d4E o
P49 5 9k, o] AAFH A, A7 2 BE =g A55U65h) EgsteE A7) Te S 2dAS5E
A3 T FAHEY, A7) HEE A ujdFo] ] Al gAgdct.

5o, Exue] 47 ACE HAF(452) 2 A7l AT(423) Sl FAHETH. 1 5, A 5 XEATH
GA7E FEEe], A7) AClE HAFF(461(461a, 461b)) L 7] WA F(464)0] FAHES I, YA 2E v}
237 AR Bl o8 FAdE F Avkes AE TSk daA B g A7) HAXE npx9] 4
S XEvAIE FeF 5 Fow, mepA A vEe kaE ¢ gl

7] AOlE AFEH(461(461a, 461b)) 2 A7) WHEFU6H)S 247 2 Bd, Heby, A%, B, gad, o
Row o

=,
A ools Algs T e

oy, 7o, MeUR, BE A0FEG Be @% AR, == 4 Fa 4
A% Tt T ARE A8 BE E- 4% PRE 255 248 5 A9

)
=
S
oz
N

& = = S 250C R 350Ce Lx==)7})
B4 7t 297 mE Ak b B9Vl A FEch o] AAFE A, A N
250C2 AT, 47] Al 2 G AE BE 49 £E Gus dd
(460) Al BYE F #9285 Aok,

gSol, d Agle 7] FollA A2 Wx] 30A12F <k 100C WA 200C ] == F33E 4 Q). olgje 4
Aele 449 7td eER FdE vk didkdog, v Jtd 2EoA Y thge] gt B4 5] v
oz FHA F Atk A7) 71D 2xE ALoA 100T WA 20T 2E& ZFrlHn o § Aoz Aay
ohoolelg @ Aule 4] AstE ddFe] F4 Al gad oY stelAd FE vk A FaE 9

AesE 9% wE Ad% £ gus a3l 47 W EdXAE460) S AL 5 Al v w4
A5 GRAT, o] ANFHA, A7) s mE =ddl AFEMUEH Eais AT 47 AelE A
Z(52) D A7) RE AQF W/EE A7) das AdFe dAHm, 4] As EmE A= A3 (465b)0
A7) Ao A& MdFel A7) AT @Aw

37) ASHE WEAFS Gl 7] WM EAA2HE 2@ oOf BA N BANY B3 sagol
A, exoge AR gad S dnh B, A% §F 2 A4S 448 & Qe 70 s 44
S 5o AT W AY AuE 2N 5 dE 9 B4 3L 259 5 Ak o ANZdelA, 4]
Adel Bae Adelw A7) £x AFF 9 A7 2 AF Fe Ad FES Asse] IAHM, o
o8l 7] A Zelx #ad F dn 47 AW e z7hE & Ak, old@ WAem, 2 AY %L Ak
b E@A2EL nwd e WHGAE P45 AAe] 2 ARe 293 FesA & & Ak A,
HS 7] Ad Fol FAE, 4] eu-gu AFE AAR ASE WEAT AGHY) dEe] v Ak

of ANFHE thE ANFHEA 1%E Qoo ) TSR AEs AFsel TAE & An

(A F 1)

of AAFEoNA, & WAl HAE A A FAl Hed & e HE EWAALEHO & s dWd



10-1717460

s==4

i

yS|
=

o] AAIGEelA

o

o
DS

)

A
Y
Nd

il

AAFE 19
HES & 9a ¥ = 9bE ALE

7}

(425, 426)< 7}

E @A

WA 2~H

o] ATl A

il

1t}

=¥

ato] 7]

2

alulk
|

[0177]

!

[0178]

o))

(425, 426)

=
=

A =H

E x| 2~F o]},

J=1Rsis
|

(425, 426)9] 747+

=
=

WA ~H

A 71(420)0] AHEEH,

5 9hol| A,
719-(420) 9o AzH A

=t}
=

9a

s
a

[0179]

(422) $1l Az

=

o

713(420) 9ol

7] AdeE

\

AO

dl

Z

(412)3} A

(407) Afolel A&t

=

ol AbshE Nh=A)

]
5
=

(427)&

(422)

=
s

g
7] 4

]:
a

= 930 A,

[0180]

=

o

=t}
=

=

o

(424)0] HEZ Aoy 71E=E

=

s

dl

iy

(407) Afele]

=

4A3

(422) 2 A7)
HHE A2 (412) 9 A

=
[

371 A

9b+=

s
a

[0181]

=

o

Agle] Exe]

A=
- =

R

(427, 424)& 7t

e (Ta),

=

=

==
[}

A

T %
EJEE(Ti),

471

[0182]

vl e v & (Nd),

2B d(Mo), FE(Cr),

BF2EW),

P
oy

P
oy

Ton

—~

. o

o

rs
B

el

=]
=

FE7 AL

o] A8 4 3tk

XS
A7) =RFE(427, 424)9

)

53

P2
=

=%
[}

7}

(425, 426)2]
(427, 424)9)

=
=

WA~ H

il

[0183]

72}

= =
=

o

=7

(411)¢] 9jsh
A 715 4 gl

A7 ERFE(427, 424)9)

3l Aol

(427, 424)° ¢

= =
=

s

7] &A1

\

E 2] =0
:F/ge'\:‘

]
&

(425, 426)¢] 77

EER R EEE

71

[0184]

[0185]

(AAEE 5)

[0186]

Al

3T
ar

& WA AfAE A

o] A FefellA,

ol

[0187]

[¢}

e = 10a WA

Al

o AAgHe] vtk EfX Y g Y] vy ERAAH

[0188]

o
Pl

afel 4

AHS-

10e&

s
a

-Alo|E FrZo]H

=]
A 2~F (390)

el 1

i3

L
fu

WA 2~¥ (390)

X
s

Agstel 7]

=
=

WA 2~ H

E

J=1Rsis
b |

NER

[0190]

1ul
b |

HE]-A o]

o]%  713(394) 9ol A7)

3o

g

10a WA = 10eE

A2 &

v

§}

37 9

2%

=
=

E WA 2E(390)

alul
b |

[0191]

Egady] GA7E s o,

A1 =

kel
T

o ©@RE 1 99
tob, AA2E wam7E JFA

S

4¥EH,

[}

7 47 7154(394) el

[0192]

oz A

A

AClE g

Rl

4%

,50

7] AlolE A=

=3(391)0]

Gl

Aol E

Aol whgra)

Erpaag Baw 84 go

KSI v
<~

G4

gq

7] A XRE wpi3

& ke

s Y e I A i

ol

)

9}

1

<

[0193]

op

d AgE dd7]el

=)
=

3
W, f8 7)ol AV 7]13(394) o2 AL

Holw 5o 4

o
pus

(394)

He Agol, usel s3E 4r] 4 Ao 2&=7F Fud,

&

= =
= =

o]

[0194]

_22_



]_

S

g

10-1717460
&7

= =
s E4,

s==4
o

o] 7] 7138(394) 0= A,

s

7
(391) Aolel AlTd = A},

=

A7) frel 71 AREA,
[e}

1o,
=g wedudelE fes 2§ At g

w45
TC
A7) Aele A%

a-

=

o] n}
=1

v=H 2 A A0l E F1],

al

sht ole

oo} 7|} e

A}
|
171 7] 3(394)
Bl

L

Aol A&
(391) & =g

o

=

(394) 2.2

i

i
i

4o 71,
o
e

71 7]

A uko A 7]

[e)
371 AE A=

Ak 7%,
48§ 7]

[0195]
[0196]
[0197]

- ;&H

. oR

No
e
!
oo
=~
il
iz
=
k=t
W)
I
ojy
S
o
oH
Njo
i
iz
=
Pl
o
T
it
o]
-
o o
AM =
O
X A=
5 B
e
5y
- ﬁx
1z ]
= N
qr in
e o
o)) "
o

23}

wul
=

z 7z,

<)

Zg] =

o

J

R

|

Za R

XL

ul
=

=

[e)
e,

=
=
S}

Tz
., A3t Elebg

o

% 2 9o

(391) $1e

=
o

=

<]
4

s

TEEA, O
7

=

<]

z 7z,

o

g=nt CVD W,

(391)9 2-

o

o] 2-

=
sz
=

(397)0] 7471 A E

o

Eﬂz

o

=

=]
(397)0]

=
S

gl

471 AClE A=
] o
=

=

o

W,

=

= =
=

o
UFom, AolE d4d

A7) Aol
A7) Aol E
Az} A&

[0198]
[0199]
[0200]

at7] €

1 s

(397)0]

=

dAS

7] AolE

& ek,

Y

ozel

T
7O

T
BN

o
pzel

o
el

s e e

~

o s 4

S|
S|

A2

N
Run

i

k<]
pd

50 nm WA 300 nm

5
T

1

F2Ee) EF shavt 2¥EY
(391) el <]

ffel Al 2 Alol

=

o] 271 Aol

=

o

| 2o E Y el ofs FE,

) S 7X

Ak3l g =
™, 100-nm-FA12] Al°]E HAZFo] 50 nm WA 200 nme] FAE 7}

=

=t}
=

¢

=
= =

(Si0(x>0))°] 7] Al 1 A0lE A

st Ao

ATt

=
[<}

[e]

.

o

o~
-

(397)

]

£

=
o

7(—1?3

=
7H qker A

TEE 7t

st A2 Z5SiN(y>0))e] Al 1 Al]E HA

o

=

=

7] AlolE

s

(EEREEIC

[0201]

7!
7!
Jjo

ofp

Al
o
fros
B

ofp

s

s}

(397)

o

=

=]
WAs] s, &1 719(394)

E %

871 Aol

[0202]

vl
Al

=5(391)
F oo
(395b) 714

kel
pl

4

s
QA

o] 2]

2 ojyt},
gl d5%

al

A

.

aolt.

S

& |
(395a)

o~
N

271 713(394) e AT AlolE

L

150C ¢/ 300C o]

L

.

HAI
Foold dA7E REEA

k)

o

10cel] Z=AlE A2

(391)0] A& =
371 713 (394) & odlE

ol &

o

=

b ovkera

I

st

p
L

:1151

7 v
(396)°] GA¥7] ol

hya

(397)0] A
100C °]’¢ 400C o]

=

443

L

L

E %

FAe] Dol 7] AllE HA=

SeozA, Azl

k
871 Aol

373

%

l

LA
= =

2=
171 O

%

s
a

=

A%

ArskE A

)

ERERRE

-
it

& 2 nm WA 200

3]

(397)¢

=

[

a4

E

(393)°] ~HEY " <9

ul
-1

A

4= 7] Adell, &71 Aol

3]

@

1THE 10a 2%).

L

&7 A
- 23—

1

3]

=

73
pu

]

s
7

=
-

A=

=
-

(397) e, 7] AstE W=

=

[

A
5 nm WA 30 nme

s, aes 47l

S

E

L

L

ato] wa}

HAl

0

2, 47 Aol
g2
CEE DL

FAF
A7) AbslE wFmA|EH(393)0] AWEE HWe| <

°

nm,
[e)

e

[0203]
[0204]



[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

SES36 10-1717460

XN
2
Y
)
k1
S
i
[rtl

[ ri
N
[>

o
k1
o
i,
K
1
)
[N

F 41
:L
oZ;

o,
ﬂ
18

[~
&
v
ox‘i
ruo
4
o
_0|L
rir
=
o
=
o
o
PL
iy
rie

A7) AbsHE WA 2(393) S In-Ga-Zn-0-7) AF3tE wr=A| 2 In-Sn—Zn-0-7] At3tE wrEAek In-Al-Zn-0-7)
A Wb AY Sn-Ga-Zn-0-A AFsE W= Al-Ga-Zn-0-7] AF3E wreA 9 Sp-Al-Zn-0-7] ARSHE b
A9, In-Zn-0-A 4tghE WE=AE, Sn-Zn-0-A 4tshE Wk=A 9, Al-Zn-0-A AtsE WA 2, [n-0-A 4ks)
E WEA, Sn-0-A 4tstE wrEAY, EE Zn-0-Al AsE WEATS ARESte] FAET. o] AAFE A,
&7] AbskE WREARH(393) 2 In-Ga-Zn-0-7] AFsHE wHeA] B2S AR&ste] AHEE el o8| I €T
AA O R Iny0;:Ga03:Zn0 = 1:1:1[EA%] (S, In:Ga:Zn = 1:1:0.5 [ =484S 711 gAlo] ALgH

erdl o2 In:GaiZn = 1:1:1 [YA%] %+ In:Ga:Zn = 1:1:2 [9A%] 9] 2AHE 712 EAlo] AHeE 5
ATk o] AAFHA, 7] AsE W= E7le] &S 90% o 100% olal, HFEASHAIE 95% o]
99.9% oldtoltt. ¥ FHEEL 7I AV 4kEkE wtA] el Algoz ) ] Aubd AEtE wteAae %
S WUEE JHY. 7] AbsE SEEA(393)2 S7FA(HRA O R, ofZ) o] E9)7], AbAe B9V, EE
8|7ke}t kAo £33 971N A5 el o F4E °‘E}. A7) BAS 2 wth o] Z 10 wt% ©]
a2 Si0,2 ¥33 5 ¢

A7) sk MEATHE S T3 ol Al J1939s) o] FAET: AV Jwe 7ad ke s 4

7] APl FAHI, 7] 7we AL EE 40T vwe] LEw ;

AAR D S L Fiol AAY 2WEY At BYHm, $5E BAe] AgHE,
2 AAS A9, whEEels 589 AT WEsk AgHn. oF 5, el ageleds, of
g, mx Eeby Aol 9k AgE. Y] FROEA, e Edo] ¥riHt Hu ¥4 g

obgE S oAt Ao Bng Agste] uYh FaHE Y] Audeld, A8 59, fa 24, B

O3 2e S 94T TIW HFE, i 44T TID HFE ol Wk webd, g Fupael

o
ME

FAE 7] AstE wtmEA e xghE EFEEY] TR fad 4 vk dolEWEE Agste] 4] A
Aol A o] kol FES AASHEA AHE Pl o7 o FAFoRA, 7] AstE HEA(393)9] 4 F

47) Ak 29 A A2, g E7del olgHEth 471 /w3 A7) B ko] AZE 100 mel; 7] 7]
SHe 0.6 Paol3; A7) AFDC) WAL 0.5 KHoH; A7) 971 ba(bh v 10080l tholeh. W7}
Zad 4 Qi A7) v R AgEl 8 5 9] mEel B AR00) Aol AHgEE o] A s,

soEY wpgel dEe a-Fuhg Age] AnHY AYoRA ASHE R AvEY Wy, DO AnHY P,
9 wholojszt W2 WAoo Qb W D0 AWEY PSS EFB. 37 RF 25 PEe gl

A~
A= AolM F2 AREEM A7) DC A EY WS a5l s Al 2 AR,

NE dold AREE WAL Bael BASe] 441 & A te-gA AvEY ARk w8 2w, 4
7] - 2oE Y gA elA, Foldt ARES wEe] AT AU FYHNES HFA £ AA,
Ei 2o FREC AREC 7] BT A delA PAel s FAo] g

A7t 471 A diyelAe] A4 797t AlgEa sadEE ~9EHE wes 5
A glo] mlolazwE Aleste] AAE Zelzulyl AJe5E BR A9 HY WS 98 AL

EE, AvEY e ST A% gHowA, B 24 2 AuEe sha 4Rl 249 gre e o
HHES Auh Foh N2 gebHon weEE Wy 2dEY P, wi A ®T AU E /)we] ol

g, ) s wEAel Al 2 LEeLTAT WAl sl - WEA AHE SEwW)OR 3
ATHCE 10b F2). A7) A-24 A5E BEAZ309)S A7 ANAE fhadst 92 P Agsel ¥
9 5 Ao QA Gl G 4] AAAE whaze Gye EEALE AR o fom, e,
A v ge a5 ok

AZ397) FAEE AF, 2 dAE 3] AbstE REAS(399)9] FAA 53

I
[‘.u,
i

_24_



[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

SES36 10-1717460

4 4
A7) ASHE WEATH(393)9] oA mato] A, JE oA, wi majo] dF % A olF E wEd & 9

1
R
= AL FA5A

d7) =gto] dFS 9% A JterA, v sHle dAaE 2T F=(HA(Cl), 93 T 4a(BCly), Ast

TrAa(SiCly), E= AFESFEA(CCL) 9 22 -l 7F)7F AHS .

gtgow, ELE XFS Jt=(AHESE ©A(CF), E3F F3(SFs), E3F dANF), v EEFeozdw
(CHFy) ¥ Ze B2-7 7l2); BE3 $40Br); 4k4(0,); 2EMe) EE ol2F(Ar)3 2-e 37ty Kty

dE o] AL Qs AL&d oHERAM, QA ofMEAL, & AA Fo Egtdl gl E/Ialksls EEE
(31 wio 2Fat5ass 0 28 wih GREUYolE ¢ B = 5:2:2) So] AlE 3
nlzk =, 93 o o5 AFE)o] AFEE 4 9t}

A7) AE R F, 47 AEE Aol s 47] oY ex® A @A AARG. A7 AAR Ang
xge A7) e AN AR & Qou, 4] ool wiE A7 Art A4EE £ AT 4] olF
F 47 dolomyy 4] g wedel xEE AEY 2o ARE FAGT ANEFoRA AV flas
So] EEMOR AHEE & Qn vEe gad At

7] Aol wave] the wAA FHEY] Ao, 47] AehE MEAS(300) D 3] A= AAF(397)
o EHoRNH AAAE FRE 52 AAS 8 o 2EYS SRS ol At AL T
4.

geow, mAdTe] 47] ol AAF(9N) % A7) AsE WMmAF(300) 9o AT, 47 mdge x
ey g EE 2F A Pl oa F49 5 Aok A7) =dne] AREA, AL Cr, Cu, Ta, Ti, Yo,
2 VEE A9 shie 9a, Aromd 7] 94 % A9 AL TdW I, 47 94E 7 A9
A& of X %3 % ol AW & Avh ®R, 97, Haudle, A=aw, WLE, 2L olERow

2]
=4
TC - _‘% 7H o /\]—g] V%Eélo

o therdow, 42ulE(Al) % EERE(TI), BT
2 A75(Sc) O REE Hed s} o]ate YAss

A 2E ntxa= A 3 xEHLIHT dAll o3 3]

wu 9ol FANT AV s AFE(395) B A
7] EdQl AFE(395b)0] AEA el o PHEM, 1 F A7) AAAE sla} AARGCE 10c #
%),
47 Al 3 EEF s AN 47 1 E nlaze] @44 wBe 494 F, KeF dolA F, E:
AF AolA & Agete] faE 5 olnh @AW v BaxsEe] Ay dol(L)E AV AstE whwi)
(399) 9104 Azel ARAE, A7) o AFEO A D A SAd 43T et Aole] Azel 919
A acgpel 25 m W] AW AN ol £ Aol B A 3 LA AN 97

Fl

A 2E w3 PPN 7] =3 F venE WA S verEe] ule Fe ats TR 249
S ARgSte] FaEnh AR Foll ofgh AV wmFelA, AU AdEE som 23 Axe Ak whebA
| vt Edx e 4] Y dol(L)E 10 nm WA 1000 nm7F FA & 4= i, 3z 2 Hre SUhE

S oqlom, e g Ak g A ox-gu Afel ols) w8 & vk

7h7ke] Alm W oA xSl 4] AEHE MEAE(399)0] A7) wAvte] dFel ela AN BES 44

o, oL N i 01)1'

N

—~

_25_



[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

SES46 10-1717460

Sl 2AHGE AS FolaA,

o] AANFE A, Ti W& Ay =ALo 2 AFLE W A7) In-Ga-Zn-0-7] A3} whx
A5(399)S 98] A5 dEF JAEFa(GEYel, &, 9 Hiaksgigee] B3

=
drt.

: o
7b QAR gl fa FAdE ¢ Ak JAA el 9

T [<]
D weba Al o] graw S gtk

e

7] EEAZTYY WA EESAIS 2 BAS £E ZAAIY] S8, P Bid FESS 2E
5 gol Faet wg vhaAQ) o npaAE Agshe] FHE AAXE naAE Ags] A S
k. Bz vhaE Afgelel AR dAAE sadt i %
7tz AAE § 7] W, 7] dAAE saae Add Ause AT 98 2ae R wAsl
AgE 5 QT 2R, Holw T FRE Aold AHEe] Ugsht ]

23% Asttens §49 5 Atk webd, wg vlaasel $E gad 5 U dgss TEesady)
wASe] b w ga® 5 gor], o g8 Y] A% ZEAsel dest 488 & Ak

WEAF(G00)9 EHgl FRHE B 52 AAR A 49 5 vk Fehxok A a9 of2w

7] AAZE vhaSl AA T, N0, Ny EE Arsh 2 AE ASE Bebxvh Aelsh wdEe 47 e
2 0 5
o £F 7422 gl £qd

+ s,
Sgom, 47] s AAF06)0] A7) AehE WEAFe] Q¥ GRS BE AdFoms Jvehs A
3% daFond FYAE 10d F2). 37 Bebxvh Aelsh FAsE A9, 7] A5 93306
47 Behzn A F A&l 4] dvlel A7) AehE WEAF00)9 =F glol 4E 5 A, o] A
FelolAl, A7) AbehE WHEAF(399)S A7) AsHE MEAZ(399)0] A7) s AFE(395) 2 A7) =ed
ASF(305b) oATE FHA G oA P/ WshE AAF(396) HE A,

o] AA A, 7] 4teE HAF(396)o2A, AFS ¥ Absl A EFo] vy Zo] dAHEY: Y]
A=Ak AEE WFEAF(399), A7) A A=ZE(395a), B A7 =d¢l A b A EHE &
(394)0] AL WA 100TC wwre] &x 2 71dEa; 4 9 FHo] AAR 1-4% AAE 33} A¥EHYy 7}
27F =Ey; A E WheA| elAlo] A&,

p

A 5w, 47 s Adue 0eu 2ol FAET: 220.019M ) ARrs AR =BT 6N &
2 A7 AP BAle] ALE I A7) B 4] A% el A (TS A7) 89 mola: A7) hEe 0.4
Pacl i 7] AFDC) AL 6 kola: 7] B917)% a3 f2vE 100%0]thom; B2 D0 27 H

el AbgEITh 47 Aksl A @] Tl of AN 300 molth, NG (uhgrAsAE, B4 Aol
47 A delzuhe @Aer] Slel 7] QelE B gl Asd 4 gl

g7 Ao, A7) AskE dAS(396)e] Aol oA 7] A el o] S AlFshs Ao] uhehy
stttk o] A2 7] Atslm wEEAIS(399) R 7] AtskE AAF(396)0] i, gAY, Ee FEE e
2

7] AYARRY o] SRS AANA A, e, 49 A3 Wx AsEd. dE 59, )
A GRS AgE WY FRoRA, 2 EY
BobEE B 24 92k AgE 5 vk FAetele WEE Mgl MYt SAEE 37 AR N, o

= =
=9, Fa 24, 20 2L Fa dAE T S9E o] wiriEn. meba, ] Adurdelr] g

N
ol
X
rlr
u
i)
o
to
ek
[kl
o
rlo
ok
K
]
rl
fuj
ful
or
R
iz
Ak
=)
o,
iz 0
ekt
[&l
N
- O

S
i
o

71 AbsteE AAF(396)01A, Z7] Abst Ae2S didlel, Atstdst A2, Abst dRvus, Abskdst o
= =
=

nE3S ol AHEE 4 Sl
2bekE HAZ(396)9 FA F, 100T A 400Tole] &
(3997 HEshe Ao F3E 5 k. o AAIFH S|
371 AbshE WEAIS(399) el £E Fa, aE, Al Ee

_26_



10-1717460

s==4

# R " R o ENRY ,ﬁ B S of W R ﬂw S o A " o W AR B e oh e X W T T X
g iy il ~ = ) . iy ply %o
= M0 wk Dafe . FRBTARTIMG T e Ty pErg PR
2 oy . W E RS Ko T S m T ®ils ® Mg T W R N o oL R o n
& N N A o o ok oY T o T oo W R R B e AR Hx s ® . %o r& = T S
o 5 ook — o W E 2B B wm o o WR L Tk A a2 MAL g
=3 ;ﬁm AL AT Nro HW Zo EE NJ g % mme Ot mme T ,m.ﬂ =y Nro E.E m@ — T E Ot ﬂu - E 7o Ea E 3 AT o‘_
i 3 ~ X P == T L] Wfo o E i oy o LG 5 Al = oM M o)) H o
rd N oo UG = PX W) W : I om0 B § B g
T 1H <0 ~ - o oo X ) ™ do oF <) oy S B © — o) N
% BREgy B, 5 oy o gB®Ige Sxgd® . wmhk @ag T ogx
- . j— R i —_ ) ) o Mo X o
> w Te SR MLy Poe LaIWMigpked ﬂﬂz%%% Py Pewz %y
= ‘.Io,ﬂ :i _ ZO ™ | OT =< o) ~o AT = ‘_.Imn — 2 = ) X T =y _'I E.E NS t ﬁﬁ Wﬁ - .
< f o] o 5 < i e X 2o X > F 5 NS < = o &+ - o § 3 Y
e T PR o 0W g TN o 7T %) 8% —~ &4 2
~ o BLR e w e 20 Ao W N e S oo W 4 = T o T ~ AF 5
=0 )l T " 2 e N S g R o R = = X o AR L pp A
o ‘ﬂAll E.._ ;i »A.._ V ﬂA_.O ~ ZO .Cl m\_ T " 1;‘_ <0 ;Iryl oy ;OT ﬂ.]ﬂ Og w 8o . E_v ,;Imﬂ ﬁﬂ 1;‘_ 53 Uﬂm ~O ‘.EIE .Cl
T @ 2 H® S oo owmw P TR T W 2y » U g =X
I - Ry w M Tl TS TR, Uy = Bx KT
=2 N b =~ ° T g BT om e o N o S ~ o N — g T Mo
z X - © TH o == <0 o ) =) — O 5.0 = S iy N X — — R o
~ N & A ol K wU oMo - /= B! i o < gl N — =
T o CEIE Y R i g Mﬂ - # T ;m = = R o Mﬁ g < <4 Wy A i Mw L
=l 5 Mo =x B° N oo o ~ X ¥ e 5 wOw N
5000 =g BR R o P b R P < MM AT fs &I HDa*sm . x
X <0 = it X TR <0 i‘_ 1 o) © o 0 { 1w X ° ‘,.Aro =) o i X°
T o . il N = = X -~ B A= 2 —_— i o =
=) uam/MJhAan F{u %m,ﬁ,ﬁ ﬂ%ﬂpu}ﬂ,oﬂﬂ%P Eola%ﬁ%wrﬁ _:,Mo ﬂl.ﬂuil ﬂuw_ﬂ
i aﬂﬂw e L wﬁz,mwﬁﬂ 3 Hoﬂeunoﬂ%%&.ﬂ R T N A B ox T M P
1) < 2 .- ! o= =g > T G 5 T o © = " o K <= T o
2 N oE - gy do R S oo 2 B R g e T~ B Y W, T W g R
e S F" BX g e "ol pd_wx 08 T = P o % X
[ — . — :.L — B X 5 ‘mﬂ = o T 0 N e  — ‘_f — " = El iy o
™ o X ~ I . ; L i ¥ ~
Fodw TEood FTaz THZ wpEUERCfE ZSRERN ga Cwmam AF,
Fo oo 0X » = B — , o] %o - . _ R o 0 o~ K =%
Bl x .y ~ T 2R o o Mo T = o R
= LWm# FET 2wy o %mxiw@ Mii RV TS Xog BT 4
- 3 T Lk S EIL ) Z o B eﬁo»mg G PN T®E el LW
ﬂ@u,mﬂ ATAT = ZWQAT ﬂmﬂwm ﬂnu_m@@zoﬂ‘__wmnﬁmdhﬂ_lATAozo R S ,lﬂdl ﬂaﬂro Hﬂmﬂlo mﬂ,mlv
B B e TR mo g Il BErHiagwed Sapaci%wx 2 wREL . o4
e X R S 4 (SIASCCIE - I E) it A W s T g I .. y
o T I ﬁﬁ% weEE TS ge%%%ﬂb%z G - N iﬁmm% N W
o W , T e < K W= o mo X T oV = P ol —~ W oN — <
Y e B UxW FER 58 8% x TE S Tagn X TR R A o W
g 4o T mle oFER T . ¥ oo @dn B Wy T W T T
- N A_l % ,u|_| oF KO Eo 53 W ui B = T ~ s ,&o = < W < ;oT oy Og ‘UF oT q,m_mo oF m = OE HL = o WW ol ,i
i A SR o owy . A ihy Mw S — ok m =0 XL W my w0 Mmﬂ = Gl W ® Mo T I ﬂ\)L T ™ X M,# ar
TE =T Um mo s d8xh e 2 g TV Todddgd R T AT Ny
T o4 B BRRE -2 o g ERE 0 pwlieTe P RNE =
T L Co® Zang GE® TTg CEHANT G T S L R TR o S O -
Ny A N NC G SF T Mook o g W - bl RO g o T~ A W ook OB
T oy Bl 3o il R 1 3 g P AL SR N X i
B p < | T OEK %O e Ko B0 5 M T oo~ = oAb Ko B o] XX — =2 A S U g !
S T B e B .ow - CEEEN Bo g By =8 AP= X m <
I < — 7 SN B N - 2 o) o = =m0 X AN <
o ~ .A‘._ 0 ,_lwwl T OT ‘UF ] <0 LC ST R0 H Lf ] HLﬁ . —~ N X T B o7 %o W
2 o [EUNp— oF = L K| ~ X T X Rl | 7o X il ™o X W o o= o ==
m N 4 e < ~ o o o i o5 oW o o ol BX B T o s % N T oy B = [ CS
CECLIEES T om SN TR ey Mo %O W o P oo N e do 0N A4 o
P oY me B8W HT _ Tw Hyd DT d S 4 H s er<c OF STy U
o]/ oy WX N/ Ay MO~ o =M Hoor T { (R Lo - N AT =5 il of
w P T e RTEET RT® T o men T TN w = o PRE TR R LR
e o T HEFH RN FECR R oI RABO,FR CPITERIC BT RFFALT ROT W
= = = = = ) = = o <
on on on <t <t <t <t <t <t <t
[a\} [a\} N [a\} [a\} [a\} [a\} [a\} N [a\]
= = = = = = = = = =

&t

3} Ads

=
=

A goje] 47 4
_27_

PN
=

o 7]

=

=

AN G

=

R

o}

L

L

o] A1 H

[0247]



[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

SES35 10-1717460

(LAl 6)

of AAGEelA, 2 WA A A FA AAC] AEE 4 e 9 EWAXEY B gE o7t 44X
2 Zojtt. o] AAFHA YeE v ERAALEH(310)= AAFEH 19 7] vt ERJA A (106) =4 AR
(<3}
}\}\

—1>

of AAgeje] ek EQIX2Y Bl A7) v ERAAEE AFel] 93 e o AAFEYE = 1la WA
& lleE ARgste] 7ledH.

% 1la WA = 1llex vk EWRXAEY @ x99 A oE =A%T. & 11la WA & 1led] EA1E vt E
WA 2 (310)+= 3 T/ HE-Alo]E Fxo|n H3 o XejA wd ERX2Ha g},
A7) el EWA2~EH(310) = dE-AClE del EWRAAHE AES] AN, B4 Ald P4 d95S

O
D
[>
An)
N
iz}
fo
2
=)
S}i

TPt Ae-Aol = upe 49 & Aok

o] %, 7]¥(300) flol 7] ¥ EMA2H(310)E AFsr] fgh ZEAEIF & 1la WA = 1led ARE-SF]
i

, 1 A9 BAS A 47] Z19300) Aol FAEM, 1 F A 1 ZEG27288 @A} S50,
AGIE AFFGEI0] FHAES B}, dAAE vlazs 923 P o8 948 5 e AL Folg
of 9% A7) AALE vlade B4e TEvlsas Wew X wor: g A% vee

74 A7) 7]13(300) 024 A" 5= 9l

S o
AL A= N=
®= U] £89 9 AuE Agrle 83 =& U

=9, 2 71l A7) 718 (300) =AM AREE =

730°C ol el Ee AREshe Bl wiEAsit. A7
olE fr, dFN=R2AYACIE Fd, T v REAYANE fHot 22 fg AE87F A

3} T2 ¥ B2 o] Atsk vhE(Ba0)& EFFoRM, B APHOoR ARgshs Wl e 7)ol
T U 2PER, B0RT B2 Ba0s EFE g 7)ol AREE = Ao] npeA s

1‘
rlo
20
R
2

. 7871 71%(300) 2

pad

=Wa Ag
33

-

FdE A7) d A = 2o,
g 7|¢e] ABnEA, 98 =

6=

> ot
k)
X o

ot Tk R £

ox

2he) 9, A9 s)w, mE Abstole] s@at ge AAAE Agste] FAW
<" g 7 q%loﬂ AeE 5 Qe AL .
o, WS gty ow ) Ftay V| To] AMSE 4 Qi)

N
[m
o|f
o,
>
o
i)
4r
o

2A 7Eehe 7‘4"4”‘% &7 713(300) R Z7] AlClE A=5(311) Abolel AlEE

7] AClE ASFEGIDES BN, ek, 2%, 98, 9a0, $E, P, o, £t AR

G FE AR, EE A Fo JROR o ARE F Yoo AL EPe: FF ARES el vE

T 4% 72 25% 9449 5+ 9o

A% FW, 47 ACE AFFGIDG 2-F FEEA, T TEE F 999 Ao] vigrgsith: dRvES 2

T 9ol A5 BnUSe 2-F F&, FeF R 1 9 438 Bepue 3 vE, FUF % 79

of 4% Ash HehEF E 5 T2, A% Uehys R BUndsd -3 72, ¥ 4%
]

oz, AoE dAAF(302)0] 7] AlelE HAFZ(311) 1o FdH).
2 ZE=ut OV WY, 2~9EHY W Sl o8 ats) AElEs, A3k AdEEs, A
A3l AP, A3t AgES, 2 s dFuE5e s olds AFES OE R EE
T gAE £ U, 945 59, aspEE A E25e AW b2 A Sil, s, 2 "J4AE ALgste] Zek=Eu)
CVD ¥ol od] FdE F Aok, o] AAFe A, 7] AelE AAF(302)2] F7= 100 nm ©]’d 500 nm ©]
] Z45-ol, 50 nm WA 200 nme] FAE 71 Al 1 AoJE EAS L 5 nm WA 300 nme] F

ox
N
X
o
(m
N
Q
X
w
(e}
[\

_28_



[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

SES35 10-1717460

AE 7H Al 2 AlolE Sl A7) Al 1 AlOlE AAS 9ol A5

o AAFHE A, 100 nm °]ste] FAE 7H Aksbdst deESo] Fekz=nt CVD el o8 4] AlolE A4
S(302) e2A P,

o2, A7 AolE AAF(302) flel, 2 nm WA 200 nm, ¥FEASIAIE 5 on WA 30 mme] FAE 7HX A
ShE WHEAEH(330) 0] 37] AlolE HAZF(302) flol AR, 7] AbstE WAt AEe FAE L Als
of ojEste] WglslH; aejnR ] FAE A7) Azl oEste] Ade] AA" 4 dve AE TR
o] dAlo| M FHAEE & 11a0lt},

o T

;

9 el ols) Gass) "el, 47) el AAF(302)e] ERAe W
AARES of2@ Aot mgHn Behxubt A4EE o AvEYe Fase gl madsts A

Folsh, A7) oh=E B47] dAlel, Ak #9071, AF L9171, Bk #907] Bol A8 & Ak,

A7) AbsHE WA T(330) S In-Ga—Zn-0-7) AFstE wh=A| 2 In-Sn—Zn-0-7] At3tE wr=Aek In-Al-Zn-0-7)
A TAY, Sn-Ga-Zn-0-A] AFsHE wre=Awr Al-Ga-Zn-0-7] AstE =AU Sn-Al-Zn-0-7] Ar3tE w
ZA, In-Zn-0-7A 2tshE wr=Awl, Sn-7Zn-0-7 AtstE WA Al-Zn-0-A 2bshE wt=A, [n-0-4] 4ts)
5 wr=Ae Sn-0-A 2tekE wbmAd, Ei= Zn-0-A 2teE wtEAehs Algste] FAEnh. o] AA e oA,
el WFEA|RH(330)2 In-Ga-Zn-0-7A] AFstE WEA] EPZlS Ab&ste] AHER Wl o8| FAdHT).
TAAC R In03:Gas05:Zn0 = 1:1:1 [EA%] 9] ZAH) (=, In:iGa:Zn = 1:1:0.5 [LA%])E 71X E}Alo] ALg4
. diebd o ® | In:Ga:Zn = 1:1:1 [9A%] == In:Ga:Zn = 1:1:2 [AA%]9 24U S 711 gAle] Apgdt}.

K
o
iy J

9
o e AL VM AV AHEE deA] BRlle] Algow A Ay ARSLE dtEAue 2o HEE
7FATE, 7] B 2 wi% o1 2 10 wt% ©]8ke] Si0E EFS 4 Q).

i, w, A, B eadked 2 25Ee] 1oppn olst, WA= 10 ppb oJstR AIAS = A-wk
G < A% 2EY VAR A AR Ao] v s

A7) 29 E e 100C WA 600C, vFAEAE 200C WA 400C9] 7% &5z 7had e

| 371 71E FAFGORA FdET. Al Y] Ve T de RN, Y

2ol }7] A Es Aol gk
BTEEl vEE Aad 7 v B3, A7 2Pl % &L oAlE = dn. 1 F, ] A
Aol ko] o] AAHIL, Fa B gl A" AHEY Jtav B8, ded Ble] AREE, A
ArshE RE=AE(330) 0] 7] 715(300) fol FAH =S k. 7] APdERE Fo] FES AAs] f6H,
HhEA s, $239 e g2 ARG dE B, v EHlE, AdtelegE, ol JE, Ex HEHg
AMedold 27t AHgE. W] Feers, FE Efo] Rty = HE A HE7F AREE 5 o W
Z17F Aol AXE ARESt] FAH= AV AHAAA, dE Y, Fa 2k, =0 g aa dAE

% U U4 TP SR Sol wirlHth waa, 4v] AU B4R A7) AsE we
9 BeEEe vrE 222 + A

47) At 249 Q dmA, e 7o) oStk g7 J1%at 37 BA hel ALE 100 mol s 3] ¢
FOO) AL 0.5 kiolvl; 47] BA71E a(ha F3u)E 1005 tholth, ®A7} i
oA AgeA 5 Q7] whizel B AFO0) Aol AgHE Aol vhgrasih,

N

ArebE wEATHE30)e] Al 2 TR s Bl ols) H-¥4 AEE BEAFE)oR
A=A Py AHgdtel 342
%

-84 AbeE Nt ASE gA4sy] Y% dARE w7} S
T Atk 3 W o3t A7) HAXE wixme] XS FERAIE HQ 2 K gton; uekA, Az}
H|&& Zad 9l
ggoz, A 14 AHErt A7) AbsE db=A)S(33D) ] FaEn. Y] AbskE dtEAS (33D 4] Al 1 E
Ao o & A7 A 1 E AHEle] £EE 400C o)A 750°C ©]3F, BRI

| 718ke] WA mntoltt, o] AAIGEolA, 7] Ve & AP FA9 Fd FRA V=
= Aa B9710A 1ARE St 450T = A7) Abske wtEAS FfEY, 2 5 7]

fu =
B, R EE pAvh 3] 4SS wEARoR EQEE Ao WAHI, uebd 37 4EE wed
A7) 4 A AL AR ARHA AW, AF QY] S ge ALNRNY G A% B G B

_29_



10-1717460
] & LRTA

X

s==3
ojd) #

ez}
=

Es

W, GRTACVIE J5

=

= =
=

o

pad

P 9

g 7hds

=

EEIEEEE

B

izl
=

o))
W

)
=0

o)
A
oI
|
)
2
ol
=1
e

oI

=
B

S

o}

A

Ss

El
(AA715h)e] Bapel ofa) 3A 2%

)

20 3L
T 2

A= oA

gefol= g,

1=

o=

Al

A

o} TL_‘T
47 2

5

)

IRpgy
b, moh vk
T 5k

bA

-2 7kaE A

[e)
90% ©17, T+ 80%

L

e

A
°|

R

2

o
p.

2 650°C WA 700C 2]
37k

o

.

1

E

Z
F= bk A)) 7 ®o

o] ¥%7 1 ppm ©]

sk,

&7 71
[<)

=

=0t} GRTA #

o,
olz 3}

i

kel
had

[e]
A

ol ¢

=

o=
T

acs

o

3] 9

S
ol

RE!

7
A
3.
A7) A=

KR
=
7}5 3]
2
1.

3} o] %

=

=

[e]

=
Aol v}

A~

-

e

A
7N(99.99999%) ©|

[ex]
=
L
.

(33D)¢] n-% ¥

=

o

SHA

Qb -

ey

2] = A, GRTA7} th

&

°
e
2} z)
=

IA]
=
&

4
felthel &mg 7

oA

o

L

0AA Ho] HE=s dAskd

A &e =
A7 AL

0.1 ppm ©]

el

L

o] of7i=e], 47] AtstE HHEA

Aol T}, GRTA
6N(99.9999%) ©]AF, mt} u}

9% 5

Eat
T

SHA

S

[0273]

A o] g

fuze)

w

s

1]

)
ofp

0

Ao 2 2 nm WA 4 nm

_;:'JL_X
sieh,

=
e

]

=

o] Az =4, Al, Cr, Cu, Ta, Ti, Mo,

(331) 9ol FAddrt.

)

=

(1 nm WA 20 nm, o

Ei o] el

il

=7

A
A7) AbstE RE=A

=
T

}

k)
el

X

(331)ell

Joll A%
h=i]

(302)

o

=

=

o

=

(302)°l

o

Egaadgy] GA7E s3HE.

o] 7] AlelE A

A ol g2 AE

5
T

o] 7] AlolE A

=
=

9H(330) = 47] AksE A

A

E

2]

=1
L=
.

= HFEAEH(330) 0l =3

AA=, 2

I8

H
gl

[0276]
[0277]
[0278]

AEsE, W

25
o,

, vkl

F

Ho

TR
)
s
I

o
ol
T
el
w

]

2R

o

TZ SOl Awd F

=

3_0

p
.

5]

=

[

s
i

Ao =

P
Run

Eeki ol
ElEHR(TI), ®EH(Ta), 28N, Bendlo), ZBC), WLrFHND,

=1

o Mg

i)
=

=

=
5=

&) (AL

st gl A

S

2-%

EEE

L

5]

=

£l
)

+

=]
s

[0282]

o w3,

al
YA 2E mlA2=37} A 3

K

<l

=

ul
=

(315a)

=

1 0

g

%

. KeFoglolA 3,

i

i
S
fu

=

]

3

S
gol Aol

-
as

I

F 237 AAETHE 11c #FH32).

o} 9]
2E W

7] @A

17 =d
fozel WAA
_30_

3]
A<E ©

3

Egaadgy] dAldA 7] EA

[}

1

3]

B2y gl ¢

]

[e)

o 2

=

s
X

Ae o

sz
X

5% (315b)°]

471 A 3

[0283]
[0284]



[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

S=50l 10-1717460
2H9] A del(L)x 47 AskE BEAF
U AFF9] st Abele] A o8 2
Ak, wFo] 25 m v A Dol(L)e] el FAEE Afel, 27 A 3 EEILA GANA 7]
AARE vhaze] G4A 7] wmde FovhenE US4 dherg e g e s b 2AA 3
& ARt FAE. 28l gl 97t @Y wmFAA, A7) dEE wor 23 Awe At wEkA
7] wher Bl 7] Ad Del(L)E |
S Qo e Ag 2ulvk vjg e oo Afel s 24" & At
Zze] A % ooy z2AE
S 2T AE FoIA.
o] AAFH A, 7] Ti 2o] 7] EHLOZA ALEEIL A7 In—Ga—Zn—O-?ﬂ AhshE I
NHERAF (331 02 ARV W], PEE BASAFAF(FEYL, B, 9 AREFLR] EF)7
EzA A

ArF #lolA #& ALgsle] 3=
(331) SJollA M=ol IHs=, A7

A 3 ZERTA WAlelA, WY ASEelA, A7) s MEAF(33)) Aot e, a0l o8] &
oug FR) s AsE wEAFel F4W + Ak AV 22 AFFG) L 47 =d AFF
(3150) & @Ae7] S19 AH8E 7] AALE waas gas dhel o8 @48 & slck. 9aA el e
@ 7] AASE vhade] GHe EEeAAS B oA Gon], webA Ad ngol Zad 4 gk

47 AE WEAZE 37 A W S AFFE Aole] Y] a2 49 R 7] A9l JGomA 3]
AE BAFE ABFOEM, 7] 22 99 D g7 Sd9l 9G] AFE dhE F dn Y] EdALE
= wkom 48 & o

F%
>
N
N
do
L)
-3
o
flo
dw
Y
o
ol
ol
n
o
P

7] EEDLTAS BANA EEAIE D WAL £8 7
st ey s oz vhaag Agstel AR AAAE vhaAs Agsel

ek, tAx vhaaE Abgetel FHE AALE PhaaE Bie] T o

R R F ] A, ] AL el old AUEE AT A Al oY %741

AgE oAtk aYER, Holw T ERE gold WHSel vgse dAiE

nmg bggesn Y4 A, webd, ¥ chamne St paE ¢ D g ¥

ASe] 7 me g S gem, qol 8 A AR ZEAse Gl AR+ A,

Zefzvh Aol ofs,
e

9 obzze E£F 7

41
[
o U
;i
© oo
q:
1o
—“%m

SO, N0, Ny EE A3t 2 7haE ALEE Zehxvt At SR, oo &
e ) AR BEASY EUdl F3E B ol ARG, Sekxnt s 2
28 gl 2ad 5 At

271 E=vk Ad F, BE Adue
(316)0°] w7l m=FshA] @il P

471 ArskE ddS(316) ¥ E Y W Zo), AAsHA, & ® g2 BwEo] 7] Aske A
S(316)° EPHA = Wl oal Holx= 1 me] FAR FPE F Uvk. Fa7F Y] AskE d95(316)
of x3d o, 7] AstE MEAFoR] FV] g EY, Ee Favt AV Aske MEASAA Adas
FEoto] Ak Aol A 4= glar, 1ol ofs Y] AbstE wtEATe] MAde] (n-¥o] HEF) e A7
& 2 stol, 714 Ade] @A4E ¢ =S dn. aBE, A7) AstE ddS(816)0] 7hed 7 AL i
g x¥ete] IHHEST Fa7 AFSEA B G4 WRlo] o] &= Zo] Tastt.

of AAFEeIA, 200-m-FA] sk Ao Eute] AEY el ola) B7] AsE AF(316) 024 Ay
01 . o] ANFeel A= 100Co] T, 4] Ast A

o 4 1 % gl 4
JEHe AAAITACE, E@) BEl, Ak RS, EE s 9 AAE TR £F LA -
SE el sl WA S Utk T, dema 48 dde B Tr Ade BAS A48E - s,
o 5w, AeE Ble Agowm, s Awo] dx % Axel BN AnEY el s Aduw
Foolth Ade] Zaui 47 ABE WEAZNE HEsel YYTE A7) AR AAFG16) 02N, TR,

_31_



oin
Jn

361 10-1717460

G oole, Ei OHS 2o BERES TP @ dNEYEH oF BiBEd EYL Awst 7] A4
vro] ALgHTh dEHem, A8 M@, Astds AeIv, e FEEe, Asds FRvE Fol
gt

[0295] 7] Agel, 7] Al

7] 2 AAE316)9] Aol Aol 7] AdAelA Y el RS AAGE Ao
3. olAe 4] AsE WEAZ(33) 2L AV A8E 2AZ(316)0] > D
Aolt}

ud

=
Lo
-

[0296] A7) A A RRE o FES AAS] Y8, vEgsAE S23E A HEo AFgEd. 5 9, vl
SHAE AgleleEE, o] HAX T EERF AEdeld HIvE ALEEHY. 8y FHoRA, F&= EFo]
F7tE = HE B2 g2 ARSE F 9tk Aol HEE ALESte] w77t s s Y] AubdelA, dE
W, 4 B2, EL0)H 22 F4 dAE X sgE ol wizi"Ed. wEkA, 4] Ao A"
A7) ArsHE AAS(316)d XFgH ESEEL] siv dAaE 4 I

[0297] T B, A, BE FAFEN 22 E5Eo] 1o ppn o3, HFEASAE 10 ppb ©)FE AAYE 1%
b7t A7) AbskE AAS(316)2 AHs HE A7) A¥EHY JtagA ALgEE Ao nighA st

[0298] U £ 200C WA 400Ce 252, o 59, 250C WA 350TC9 2==2)7}
B 7t B9V B kA s BL7)A FEn. CdE S, A7) Al 2 4 Ade i BH7IAA 1
AlZE &< 250CE T, A7 Al 2 € AYE A7) AbstE BEAFY R3] AE A8 97 4
AAZ(316)3 HEss AHCA 79 H Y.

[0299] A7

-4 =glel 99 (314b)o] A7) xg g os g
_‘1

qEiTk. 37 ‘Erﬁla% %5}1, %‘7] H—.“%‘ E#A2=H(310)7F F8€

= 11d #=x).
[0300] o], & Age 1A A 30417 Bt ti7] FollA 100T WA 200Ce] =22 ¢ 4 3. o] HAA Y
oA, &4 Azl 10A12F ¢ 150CE FdFch, ojys & AHele IS 719 2&olA F3E & Ao, o
St o 7] 7tE 2XolAY oo ¥t 54 3 wEHoz ged £ Qduk Y] JME 2w A2
A 100C WA 200CY 258 Z7lEw 1 & Aeow ki B, olgdt g AHule Ay AsE gdddt
of P4 Mol aE g slelA FAE 5 Ak, Y] FAE Y A, AVl @ AR NS 9E5E
ALk ol 4 A=, #AL A7) ArEE mEA Sl 4] AbEHE EQEw; mEbd ="

) wEE 49zonA Be AREE ERHL 4 22 2AZd ¥4
H pa, R, V), EE pasiEn 2o BeREe 4] AsE wmdZd xgn 4] 2esg
A7) SE olEd @ Aol oJd 7] WskE Ao sk

[0301] 371 2 9g9(314a))S 7] =g ﬁ%%(SMb)(EE% ol
o FAgEo], 4~ A2
g (314b) 2] Aol °%H, 27 B *&71 E%HX]
=<0 99 (314b) 2 4 3

12217} 22 A AODD)E Fw3hr] sk wjdel A&
A535(315b) & Agete] SAskeE A9, 7] ACE HAF35(311) % Kl
2 AAZE 7kEARE 7] 3-A 3
w, wEbA 7] ERALEH] Y2 FdE 5 Q).

[0302] A7) m-A B

> N o |y
o, I R
=2 =2
= g > e
Y
0>, of\
N o °

«

Iy 2

e} =

-0, =2

r>J ofy

E}Jl.‘;

olN ol

w s
«

& O,E

v J

o N

u 2

B

) il
~

O‘r‘ F-ﬁ

R

_)H_r‘
[ k‘TI

>(E o —

10 i o fo
~

L
B
&2

oi:
2t
o &
S ﬂ.l-[U
E =
)

12 = oy EE
g it o o
olN: i é 12
1o v

. o,
o o
l‘;l OdL _{0 Oi_’,

)
oft

%,
i)



[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

on
Jn

31 10-1717460

Ho AASE A7) sk dAS316) flo 49 o o ¢dE =W, A A2 RF A9 EE el
os ggdrt. RF 23 HE Wi vidsls 23le] w8 AME 2] diiel BRI Ades 946l
gk shte] W ogA migAsith. A7) BE HAFORA, FE, Fi o), e OH-% TE EEEES
AEobebA] @il T S)FEEH ol wwEsd E4& Adshs §7] ddwe] ARgsa; A} A2, dd)
FrlE e, Ashaksl deaer, Asakst dEnEE So] ARSETh o] AAFHAA, He dAS(303)E &
7] BE dAdgor Ast deIuts ARske] g4dri(E 1le F%)

of AAGEIA &7 Bne dAT(303)e2A, 7] AtshE dATB16)74A4 R olE Eiete SE0l I4H
= 7] 71930008 100C WA 400Ce] 222 7Fdatar, 4 9 FEo] AAY i-5% A5 ¥ A
B 7has Edsi, A2 vl BPls AR SR At Aol 45T 47l Aol 471 At
st AAS(316)9] 99k o] A7 BE dAdF(303)e] FAA o] Fite] A7) AARTEH AAHE A

=
o W uhgA s,

yal

A7) bR WEAFS AT B U EAA2EE LU 09 B4 FA ) HARe] Bie] sasol
esm-gY ARE waE # At wed, A% $F 27 A4S 44T F e e Agetn 94 8
4B EANT W A 20E g2 5 9 9Y B4 P 858 5 A

of NG, B BAA AR Ag FA AH] HEW 5 Qb Y EA2HY E B 7t A%
g Aojrt, of AAFElA 7% vhet EAAAE (3600 AN RE 19 4] uheh =R 2E (106) 24 AL-E
_/’:

o] AAgee] whel EWAAEH R Fr] W ERAAAHE AGSEr] gk e A AAIYFEIE = 12a WA
L 12dE AHEEt 7sHT.

= 12a WA E 12d= 9 EWRXAEY W TR A oE =AET. & 122 WA & 12d9] A" A7)
o EWAAE(360)E MY BRI, QY A2EFo|ga FE)oldi stE RE-AOE FxY
oM, Tt o g7 vt EdX~EEn $ho).

LI

N
[
i)
i
>,
oo
_O|L
&
N,
)Y
i)
Y
=
Bl
&
o,
R0
il
ofk
oX,
o2

%_
= 7] dh ERA2E(360)7F GU-Al]E dhdt Ed)
% XFste "EHA0lE vt EdAAEIF dad uet P4dd ol

F(320) el 7] v ERAAE(360)E A7 9 Z2AATE B 120 A & 12dE AHE-St]

N
e

)
H
)
o
i)
o
N

A WS 7R 7] 719(320) el FAE AL, Al 1 2E2TOHY] GATF AAXE vpag
A FAS, A7) miue] A7) UAXE waaE ASFoRA AduHoR o FHo], AoE
ok, o 5, A7) PARE ntagE AAEY. 3] dAXAE mfaaE JaA b

T A FesA. A el aF A7) AASE viaae] 42 TEvAAS
82 A gor; wep Az o] ad 4 ol

T o R

o
)

off

the oz AolE HaAZ(322)0] A7 ACE A==(361) o] FAHAT}.
o] AXFHE A, 100 nmo]ste] FAE 71zl Astds Ag|EZZFo] Ze=ul CVD W 93] A7) AolE AEH
=(322) 024 FAHT}

SEo, 2 m WA 200 o) FAE AR ALEE WEAFel 7] AelE dedF(322) flol FAH, Al 2
EEAaHS GAl o8 - A =
In-Ga-Zn-0-7A Atst&E ¥z g}l S ALE3S

47 AN, 47 AsHE ATl gl glon 7] Aeldel el ol

=]
-

o
N
N
_O|L
s

Aol whgrsjsh

4



[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

SES35 10-1717460

&7

o o3
7] AYARTE el 282 AAS] 8, nASAE F4Y 0T P2k AgEG. A 59, v
A Aetolegz, of , Bejuold Pk AbgHE W] FEoRA, 2E Edo]
BbEE HE B BEA A 5 otk Al WES AAgatel w7k fAEE Y] AubdelA, d8

o=
T
=9, Fa 24, 20 2L Fi dAE T S9E So] wiriEn. meba, 7] Adurdelr] dAdd

2

F8 wmAve] £a, 7, EE SEE Edet AL B A7 Aol

rlo

rlo
it
ll;l
l-H
rlr
o
o,
oir
>

TA, B, 7, TAa3EH} 22 E5EC] 1 ppm ©]8F, HIEASIAl= 10 ppb ©OJ3tE A|AFHE -k
V27t 247] AbstE wrmAge] duks 9% ] 2B EY Jta2A ARSEE Aol bl st

5o, A7) AbstE wEA|Ze] 953 Ev ggasidn. A7) Al 1 9 Ao 2EE 400T ) 750T
olal, uigAslAI= 400C ©) 7] 71ke] WP A mgroltt. o AAFHNA, 7] 7w d HeE FH <]
g TR AR =Y d HIUE A BH7IAA 1IAE S 450CTE A7) AbstE wrEA S
FEY, 2 F di7]d wEeA] &g, B EE FAVE AV ASE BNEAToR EEE o] wAEL, w
A 7] ASE MEAZ(332)0] AEHTHE 12a #%).

Ueo®, NO, No, B Ardt 22 7kAS ARSS Sehxv Ayt s3dn. ol Zek=vt Aol os, x

5= A7) Abske AT el F3E = Sol AAEG. SFh=vt Ads Ak g9 ofmre] Fe U
=

UEoR, AsE Aol A7) AlolE dAS(322) B Y] Abske wHEAlS(332) fol 4" 1§, @l
AzE wpazrh A 3 TR BAe o8 FAHU, 2488 AAZ(366)0] AEH o Fol ol3f P«
o2 F, A7) AARE vkaAvE A E
el A, 200-nm—7A 9] AksE Ae]Fute] AT Wl o) 4] Atsle A5 (366) o2 et
o A 7] VI 2k A2 o] 300T ofstd 4= glem, of AAIFElM = 100To . A Akek A
o A(EHOZ, o= &) B9y, A By, mE Frta @ AAE xea B3 Bo|v|oa]

Zzute 57}
Hely el o8] 4R 5 otk BoRA, s 2eE B EE AE Be] AgE 5 At o
Sul, AYE B AgoR, A delEel Ata L Axe] BVl AdEHY el o8 gura 4 9l

2 S waeA Qn ARERE of BiEmel 98 Avdt 7] ddve A}

om, A8 AYEe, Ass Ae@y, A8 GRvEn, s dFuEy Fol Agut

7)Ao, A7) ks AAF366)9) el glolA 4Y] Aol ztel £ES AASHE Aol whEA
ST ol e AV ABE NLEAF(332) 2 AV AsE AAFE66)0] Fi, FA], EE SRS LS
Ae WA 9% Aol

7] AARRY el SRS AARI Ad, MAsE 548 AF 910 A}%w g 59, v
Al Aol oWE, ol PE, Ei Erky ATveld PEsh AgHET. My FHoRA, TE Ed]
BrbEE By B4 sk A8E S Q. Aol PEE ALgSt] Wyl FaH s ”71 Aol A, o &
W, Sa BA, B0 2 Fa 94 LEE S Fol Wtk wekd, A7) AndAd 249
A7) AEE AQE(366)0] £ BaEEY FEE gaE 4 A

Fa, B, FA), EE F20hEa 2 BEEe] 1oppn o3, Al 10 ppb oldE AANE n-wE
ek A7) SR AAFE66)9) S 97 Y] AEY ThamA AgEE ol nA s,

tgoz A 2 & AgmEAEAE 200C WA 400TCe €52, 4 59, 250C WA 350Ce 2x==2)7}
B84 Jla 7] BE Aa 7t BYVA FdEY. dE EW, A7) Al 2 E Agle dA EYUelA 1
AlZE B9k 250CE FET. A7) Al 2 & AR 3] AHEE wtEASY dFEC37] AE ¥4 997 4

AFehE AAF(366) 3 sk AHolA 7tddrt.

o] AAFH A, 7] AltstE HAZF(336)0] ATHL FEHoR wEHE 7] 2stE WHEA|5(332)0] AAi
| = AEA B4 e daE ¢4Y sl FrtE I A B e wEA B9
= 1
2]

C‘OE
i,
XL

e R g shelAs) @ Aedel os, ) AE AQSEE) Gl AveA e ) Ao
MEAS(332)9) =EE 99 AFE 4aE S dvh AF FW, G AUt Az BA710A 1ARE B 250



[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

T2 F3yarct.

Ao B710AM 7] 4kstE HAF(366)0] AlFE A7) AHEE W EAS(332)2 7]
M= F(332)2 &% d99 Agde iy, naga Aot AFdES 713 949
2 A gAoz Yehloj) S gt 4kslE NEEAF(362)0] FA T

g0z, waute] A7) AolE WA%(322), 7] B WEAZ(362), D A
P48 F, AN=E viaAzt A 4 EZRaad w6 oa A7) =4 gl
E [e]

=S5 10-1717460

on

d A=z, 37 AstE

S(= 12bollA AR 4

Ar3HE HAE=(366) ¢l

gy, ax A543

(365a) B =]l A=3(365b)o] AEH ool oa] FAE, 2 F 7] dAXE vpaAvE AAET(=

12¢ #=%)
e

¥ oate] A4, JRORA o5 dAE F A9 AL XFT F=, olE daE
EFete e 9 Sol ATE F Ak EmE, Y] a2 AF3(
=z

= T M =3, "o
wE o olgel 35 4% Tx% 4+ At

7] ARG Ed, A7) e wEAne] ARl dudew B tag xF
AolE AFZ@E61) Fdaks AY B4 G363 i-Fol HAm, A7) 2x AT
g 2o Q(3642) B A7) SR AFEHE60)S FAAIT B4 a9l o
YAHEY. A7) BASS Bal, A7) vt EUH A6 (36007 B

tisol, 4 Ag= AR WA 3041%E &<k ti7] FellA 100 A 200°C91 ze® 8-
3 4 Aee dAR 7hE 2kolA

glolA. & Hale 1047 59 150C=E =€}, o

GHom, 4 A exdAel deel WALl ue 3 wadew WAd F Aok
A 7]

2 100C WA 200C €52 =715y 1 & Aeoz 7hadEc), 3k, olgs o

of A Aol aw tE stellA sdE o vk 7] i b stellA, A

Stk oleld @ M, il A7) SR SEAZA

7)
o wu EAAsE) G55 & vk, e, 4] og mA R dnae

365a) 2 A7 =&

2 A=Z(365a) 2D A7) =#lel A=F(365b)e AEEA, Al, Cr, Cu, Ta, Ti, Mo, 2 W2XE A=
[e) hyA

% d99 Ae Agslo
HA=2(365b) S @

A Bk o A%, 4]

S (365a)°ll T3 dh= al-A
& (364b) A7) AgH o=

>

2 2 ot

Uy
¥
o o
=)

=)

=4
B e e
A
-

TR ot -

o
il
4 4

i
&

e 5 Qo

F7) A-AF AbstE MEAE AMEste] PAEE 7] -AF =l P9 (364b) (B Y] -AF A o
9 (364a))> F7] =80 AF35(365b) (e 47| &2 AF3(365a))9 TH3e 7] AtstE REEASo dF
of A=, wela ] uat Efx e Ao FrbHEL. FAH R, Ay a-43 =9 99364
b)9] Aol o3, 47 =L 4] ERA=E A 7] =dl A535(365b) 2 5E Y] -4 =9l

(364b) B 7] Ad A J363)o 2 HAF weld 4 gk, ayeR, Av] uidl ERX2EF 2 49
XM(VDD)% FE7] A wjel] HEw A7) =al9)l A5 (365b)S AEsle] el 9o, A7) AelE
AF5(361) 2 A7) =9 A=F5(365b) Alelol e AAZF A7tEAEE 7] 1-AF = ggo] B
24 Zgete] FaHoR w2 AAE A/FEA o, wEha ] ERAAE uigke] d4E ol
B3E AAS(323)0] A7) Az AFF(3652), 7] = AF5(365h), 2 A7) AtskE HA5(366) $lol 3
ek, o] AAIFH A, 7] BE HAF(323)> F3 AEute AMEste gAET (= 12d FX).

2 AFZ(365a), A7 =9
AZ(323)2 A7) AstE dAS

o)lv

47 A WEASS Agsel 7] w EAA2EHE £3F AY BA FA9)
A, ex-ge AR wad S oAt e, A% 83 A Age /A8 5

Sy 52 BAG W AY &6 gaND £ dE 44 B4 AR 958 4 A
of ANFHE thE AANFHEY 1% Qoo ) THET A ATl T3

A=5(365b), 2 A7) Atsk= A

Aol 43 & Yrke AL

of ANFeelM, B HAM A 4 EA FAl A8B 5 e e =d
g Aol o ANGHol J1&E wht EANAH(350)E AN FE 19] 4] uher =
+ o

o] AAFe e v Egx Ay 9 Adr] gt EWXAHE AZslr] 93 W
T 13dE AHEs 7= HT.

_35_

2B E T2 qr) 7%
WA 2~E (106) A A&

AAEHEr = 132 UA



[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

SEE0l 10-1717460
WAZH (3500 TU-Ao)E wup EdX2EE AHgetel /EHAR, Berel AW P4 995
P e

o] 7]3(340) Yol A7) vlgk Ewx]AE(350)8 AFEY] Y93 TzAAY = 132 A T 13dE ALl
7]z Fl ot

o

A, el A EAE AL ] 1REH0) Ao YA, 2 F A L ERAL A DA s
AolE AFE@5D] FAHES ek, of AFHAA, 150-m-FAS] H2E o] AAEY Pl ola)
7] AlelE 53 (351) 22 A ?fé A},

Bgo®, AClE HAF(342)0] 7] A= AFFE51) Aol FAHL. of AAFHANA, 100 m olse] F
AE 7h 4SS Ae@Fo] Bekaek (D Pl ols) 7] AoE AdR(342) 0= At

tgem, mAvel 7] AclE AAZ(342) Aol FHHL; AA2E vhaIA A 2 TRe 2T @A
oal A7) =AY slol PRI 2x AFF(E6a) 2L =alel AFF(365)0] AEA o) Yol sl P,

% 7] HARE w3 AARG(E 13a #HE).

tSo g ASHE WA uH(345)0] FAPTHE 13b FF). o] AA e, 7] AM3lE W= A 9H(345) 0] In-
Ga—Zn-0-A 235 WA S ALgste] A¥ETY HPt"oﬂ o) FAE. A7) AsE wt=AE(345)0] Al 3
XEi2ads A g8 Ad-384 e E vteA o R JhEEr).

7] Aol A, 7] AbstE NEEAR(345) 9] ARt lo] 3] Aol e RS AASE Aol v
Aslth, o]AL A7) AbstE WA uH(345)0] A, FAE7 ¥

A7) ARARRE el £EE AAN] 98, MASE F24Y AF W2 AgRT A% 59, g
A Aetole@m, ol WE, wi EHEky ABeMold Wiv AgHT. Y] FRomA, 2E Edo]
WS HR B4 P ASE S Qo Avele FIE AES] wylsh £AsE 4] ARAA, E
= g TYW SFE Sol MvlEvh. webd, 37 FaeA P49

W, Sk B, BHOF 2 S 94
=

Ta, =, A, BEE eadked 22 &gl ppn o8, wEEASHAE 10 ppb oJstR AAHE dl-wis
27} 7] s b AUk (345) 2] AUS 93 Aly] AHE Y a2 AFLEE Zo] npEz s,

7}
o=z, A7) AstE e Fo] 43t £ g@eisiE. ] A 1 E Ay *EF 400T o]/ 750C
olal, wlHABAE 400C o]A+ %71 71l WA wgkolth, o] AAIFE A, 7] 7He E A A

3 FHQ AR E=QdEHa 4 ﬂal%
FYPHH, 2 T hr)e =EFdHA &, B B F40)
gA A7) AFEE WS A2 (346) ©] QE A (= 13c

Joll Al 1A1ZF B9F 450TC 2 A7) AHE uie
A7) AbEE mtEAEo R EEE Ao WX H L,

A7) A1 D A RA, GRIAZE hew} 2o] 3
2oy haz olgsel = B B skdHm, of
GRTAE= ©AIZE Fet -2 4 A2E 7FsatA vt

T 9k A 7138 650C WA 700Ce neo = 71dd
24 7k ez Aozt

A7) AbshE dAF(356) 2B Y W o], A, & e Fast g2 EEEo] Y] AsE dd
S(356)°l ERHA = Wl o8] AHolx 1 mo] FAZ ﬁé*é% T At Fa7F 47 AbskE ddS(356)
of x3td wj, 4] AskE wEAToR] Y] 40 EY, Eu Favt Y] AsE BRASAAA s
FEoto] A4 Aol BAE 4= glar, ol ofa A7) AbstE wEAFe] MAde] (n-Fo]l HEF) w2 AF
= 2 s, 71 Ade] gAdE 5 RS vk aYuE, A7) AbEE dAS(356)0] Thedt 7 AS aa
E Xt AHES Fa7F ARREA W F4 WRol ol 8H = Flo] Tastt.

o}. *éﬂ EEE d &) Pom, o *‘*lb‘ﬂﬂlowt 100Coltt. &7 Atsk A
g2k fﬂﬂi(m%gz, O}E:E—) B2, At B97], £ FJra 2 AAE 233 E3 Bl =~
AeE el o8] 4| & ook BleRA, e 4 el = A el 488 4+ Ao oA
B, 2T B AR ow, st AEEe] s B Aao] EV AnEH Wl o&) gurd £ 9
ok A7) AbstE ulweAEa dE2ete] PAEE A7) AR AAZ(356) 0 7A, FR A o], ®E Of 9



[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]
[0368]

[0369]

[0370]

[0371]

[0372]

SES35 10-1717460

A5(356)9 Aol gloiA 37] A AelAe ol £EL AAsE Aol wgA
= 1 > -

15(316) 2 7] A9k HAF356)0] Sk, F47], B 2L TP

7] AYARRE el 28 AAS] 8, nAASAE F4Y 0T P2k AgEG. A 59, v
Sl Astelods, ole Wx, E: HekE Aol P AGHT. WY FHozN, = Ego]
BobEE By B EEA A 5 otk Al WES Agetel w7k fAHE 4] AubdelA, 98

=9, 74 24, 20 2L Fa dAE T e o] wiriEn. meba, 7] Aurdelr] dAde

ggoz, A 2 4 AFFAsHAE 200C WA 400Ce 222, o2 59, 250C WA 350C &E=2)7)
B3 7k 97 B J; 7k 9716 A T dE EWH, A7 Al 2 4 AEe i F97194 1
A7 EQE 250C & #63%14 A71 Al 2 4 HER ] AR mtEAFe] AR A8 dA 997 A
2bslE AAS(356) 2 s AEloA 7t E ).

71 ZRALE FE, A7) AbstE WA 3o AhAaE TIetes et o A, i-§ AkskE w
EAS(352)0] dAET. 7] GAES F, 7] e ERAAEH(350)7F FEH

of\

ool 4 g AR WA 30A41%E -S4k ti7] FellA 100 A 200TC e 222 =3d = k. o] AAY
goll A, & A= 10A3F &8k 150C2 . o3 4 Ao 44T 7HE 2204 382 5 vk, o
dHem, A7 7Hd 2= W«l there] Wb B 3 whEAoR defd 4 glvk Y] Uhd 2k Aol
A1 100C WA 200Ce] 2=& S7hew o 5 d2om adn, 3, olYdt 4 Agle 7] AtskE ddw
of g4 Aol aw Hg stellA dE 5 ok A7) gaE b stelA, A7 d AP A2 9E5d 5
Ak, olHd & AR, i Y] Aste HEASAA 7] AstE ddSer EdHEY; wEkA -

1
o wop SuAsE 50 4 A, aenE, A0 o9g 2 3 A

#
A7) AEkE AAE(356) Yol FAE = dd. o= 51, A3 AeE9e RF 23 EHE 4
ol = 3]

o ddZe = )]
o) ARG, o] AAFHEAN, BE HAZF(343)2 A7) B ddAFowA A3 AgEZS Algsle] A4
A% 13d #=x)

Aesls @ Weksh AdSo] 4v] wE FAS(343) dol ATE 5 A,

47 ABE WEASS Agdtel 4] v EQAZHE ZIW g B FAG EARS] B SaE
A, em-gd AR gaE # k. webd, A% 83 Ak A9 §AE £ A /10e agstn 44
S 55 EANT W A aEL! 2

g 4uE gadd F Qe 94 B4 AR 959 5 Qo
:IL

o
it}
>
ofk
=
rlr
o
fu
>
ofk
=
it

Soll 71%9 0le] g7) FRE} 4As) Al

o] AAIFE A, ¥ WA AAE AH BA Xl H8E & = v ERAaEY T GE o7} e
2 Ao}, o] AAFE e 7]&E vy EWMAAE(380)= AAIGE 19 A7) whet Ed@AAE(106) 24 AFEE
S

o] AAFe A, vt EWRX A Y] AR ZzAlo ARl glo] AAHE 63 ol A ot = UE
AHEEEY] 7lEE Flolth, &= 14y Y] ZRA~ IRE Asla = 1la WA = 1ledt Tz, T3
Az $550 FYS FEEL 8] ALHT, 3] BAD FES0] g AN AP wEHA e

AAGE 6ol w2, AlolE % %%Q&V’ﬂ#@m)%ﬂ]a@ﬂﬂ,ﬂllﬂﬂEﬂéﬂiwmw‘ﬂﬂlZﬂﬂE
- 2 "dZo] A7) Al 1 AolE HAZ(372a)
°

24 AHEHE 2-F TRE e

1
=
7] Adske ddSorA, st deEs, Askdst duds, Ast dFves, Asds dFvEs sl A

_37_



[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

SES35 10-1717460

89 5 Aok A A8 Adzond, A8 AUeF, Adsars AeF, Ao RS, dsas o
WS ol Aed 4 gk

of ANGEe) A7) FxolA, A3t AelEF W AF AezFol A7) A= AFE(381) Aol old@ A%
A, & 5W, 150749 AJE HAFe] 50 nm WA 200 nme —?771]—3* 7 A AP ES
(SiN(y>0))e] Al 1 el AAF (3720024 ~n 8 el ola G4, T F 5 WA 300 nn(e] 2
AEAAE 100 m)e] FAE 7F s Al B2 (Si0,00))0] 471 Al 1 Aol AAZ(372a) el Al 2 A
o= AAF (37 02N AFHE WA ow P

tEow, AbshE whmAvte] JAEY xR AIHY Gl os AHd-JF AstE wEAFoR JhEdrt. o
AAGE A, 7] AbstE SEATRS In-Ga-Zn-0-7] AbsteE WH=A] BAS AREste] AHE Y Wl o5 &

e,

7 AN, 37 NBE
dhgrA el olzle 47) ek

Aol Addel gl Al A

o
~1-
wAe] 4, S, Ei R

d

7] AYARRE el 282 AASI] 8, MAASAE F4Y 0T P2 AEG. A 59, v
Sl Astelods, ole Wx, E: EekE Aol P AGHT. WY FHozN, = Ego]
BRI HR B4 W2k ALSE S Ak Avtele WEE ALgse] wYIZh Sass A7) AU, o

P~
T
=W, 4 24, 20 22 F4 RS 2} SgE Fol wiridv. whebA, Al AdurddlM d4dE

2oz, A7) AkstE WiEA|Fo] @3t e E5As HET. Y] €93t e E5ASE A% ] A 1
g e 25E 400T oA 750°C o]3), nlEA A= 425C owolc}. A7 A1 E
g-°ll, AL71 ‘é AE] AlZR IAIRE olakd 4 Qe Wk, V] oA 1 E A
AZEE 1A ZE oo Z At o] AAFE A, 7] 7w

= Fa B7lA A7) AtstE wtEA S sy,
}7] AbstE RiEASo R E9u = Zlo] WA H AL, upehA 7] AbskE WrEA|To] E5d
0 7FA, EE =A% F7)(-40T o8}, Ht

TG, 7] A

#
ofr
1A
=
N
£
=
a
e
i
{o
Rl

gt

>,

>,

)

)«
hJ

el

bt
o=

£
B, £A 5% TR @t 20l urasi. dggor, 4 9 A FAR mUsE 4a bs wE

H
Ny O 7F2=9] =% 6N(99.9999%) o)Ak, Ht}l vHlghAIEFA= 7N(99.99999%) o] (S, A7) Abk 7F~ T NO 7}
2 FEES X 1 ppm ©l8F, Huk vA S A= 0.1 ppm o] 3felt}) ot}

A7 d AR AAe dAVIRCd AFEA Fevie AS FoskA. dE EW, GRTA(gas rapid thermal
annealing) X X+= LRTA(lamp rapid thermal annealing) X9} 7S RTA(rapid thermal annealing) X7}
ARSE = ATk 7] LRTA A= @27 W2, 54 dfols A2 FAx= ofF W, i ofF x| 3y

Z,He a8 2 HEe g2 u.—i—r‘ﬂ WEE F(AATIIH o] FAel| o3 A ES 7HE3]

| LRTA ZFA|ell= 3wt oyt Ag 71497 53 22 7Hg97|=7E 4 A 2= 4 A
& AAYES 7hdshs FAVE B Aled = gtk RTAE -2 78 AREEE 4 AgE A% I
o A7) TkaEA, AL EE ol2ad T b} o), d Ao o3 AHzlE EAY whEelA e
G4 7T ARRETE 7] 4 AHElE RTA BRel o9& 4 & F<F 600C WA 750TC= F3E = v,

3
S5Eh EE BRARE 9% 7] A 19 A F 9 AUE Ak ks B9 EE N0 7R 271604
C

200C WAl 400°C, whkAabAlE 200C WA 300Ce] €E2 3" 5 it

7] Abgkm WA A Al 1 d A B AT - AskE RiEASoR Thesr] del 3] At
B WAt geE S olvk A7) Ao, A7) 712 A7 Al 1 @ AR F ] d Ay FA R A
qv), o F EEL2de A7 FaE



10-1717460

Egaay] A

hyA

EEEa
(=
s i

st7] flef FdEa, 1 %

943

o

(385b)=

10

a1 %, UARE wkA=7}

_]

Z
Tl

glel

=

gt

[}

=]
=

(385a)

=

(382) #ql

=

<]

A

o s A

(386)°] ~=HH

=

o

A 49

[0383]

P
el

(386)°] 2=, g2t

=

q4dZ

=]
=

&7) ket

(382) #

=

o

7] AbsHE dkE A

3

=
s
a

Eaﬂo]
<

=— =%
al-

-
.

. @ A7t

2ie
oick,

o~
-

stz 475
w5

<)

dE ) whebd wede]-

R

Hj 7] ko2 A,
EdA A HA7FH

10 ppb ©]
o] n}

=
L
-

dlu}

b |

p

(372a) &, T4

3

EIESDES

=
e

HA

7] 2HHY ThR2A ALSE

=

[

= 0
AREel A, 100-mm-FA e A3 A 2vtol

7t Mg
2} z)
H
)

Hx
3k, mt
°]

S

—
h 3
=]
=1

D)
e,

o]

973
ol A 100C WA 200Ce] 2&& &
>o

A=)
=

da 7k E917]4A

=
5

©] 1 ppm ©]
A71 A1 AoE Ad

o

e

710l 1AIZE Fek 250 C 2 Sl E ),

w

2t w7
(386) %ol
(373) 2.2 A
vl

ElE}
Aek. Ake] L

o] Wzt

A 100C WA 200CY <52 Z=7lEn 1
(373)

)
K
o

=

=

=
o

P

]
5

S|
49

=

o

=]

=

e
HA gom, ejFREE o

WA ~E1(380) 7t

T

A
=
il

I

=
150C o4 350C wwke] &==)7F A7)
Z o

=S|

st

L

fu

(386)9]
A

=
B3

7+t

o

o

oz A

=

dAF

43
oA o

]_
10A1%F &<t 150C= .

IAIZE WA 30A1%F

Aol
(386)°l

o

pad

2

o

=

A2 (v

L

fu

L

fu

gl

A=)
L
il

12

A
e

&

Z5H
Ao
(373)0] 7] Atsk=

==k
ez}
=

]

=

<)

371 9l

[e=]
=
[e=]
=

R

S

A
S|

o=
=

e el sl 3] 1

7}

[e]

i=]

C

TRt 4] AaE

471 A
&7 sk

ATt7E,
ol A .

Al

n
o}
B
~

=]

[0385]
[0386]
[0388]
[0389]
[0390]
[0391]

;Ot

o=

ZA|2O A, -2

A7 Az =

3T
ar

5
T

37

(373)9] =
gk, tjufo] 27t A

=

q4dZ

aERR, AV B

[0392]

3 AAE 5 At

5

(372a) A}olel

5] 9
s

S

=

[

4l
1
443

0

=
=
3}

=
=

(373) #1ell Az 5 At
_39_

(372a)3 &

<)

=
<)

=

Al A 2A

glow, aemz 4]
ELl

<

(373)3} 7] Al 1 AlolE
A gele] 4] P4

o~
T
o
=

o

=

=]
=

o] A7) B
o 7]

=

871 A1 AlelE dd

7] B3 A4

=

wl
A e

=

R

(373)
o}

=

o

L

L

gl

7] % A<

& ek,

]

=]
=

|

1528

H
(A A8 10)

KX
[0397] o] A1 H

[0393]
[0398]



2
=

10-1717460
7k 71

=

.

s==5
@A~ ® o}

[0399]

W)

[0400]

A

Absped,

[e]
T

)

o] AAHH e )

7F 71=gd Aotk

o)
=1

—_L
&

=

Sn-Al-7Zn-0-

In-0-Al &% 4t
S|

PN

T Atk
=]
Rl

In-Sn-Zn-0-A]

X1 .

sHAl 27

[<)

s
=
L E, 7P

A %
l

=
=
=
H 9ol A
e

3}
e

Al-Ga-Zn-0-Al =% Ats}t

Al-Zn-0-A 54 At3}

pi

J

21 X-fo] wlo]a R

B

A

[<)

A

1
=

kel

-
X

Hl= Azk

e}

: In-Sn-0-A &%
]

=)
=)
= 50 nm WA 300 nm9

2 wt%h WA 10 wth=

=

R |

= Si0,

E

[e)
YA HAEOH, A7 x

Sn~Zn-0-Al =% 23}
7](electron probe X-ray microanalyzer; EPMA)ES A}

Al

L
.

F3l&; Sn-Ga-Zn-0-A] &35 2H3}
AbshE

il

F7] shasoll Aol Aol

A
o

[e)

slol,

=8
e Ae] zAue] whe)

In-Al-Zn-0-A4 &%
[¢)

=)ol 7HAE

_]

S

o] nhgg
o

1

.
=
Zes

ENAEEH7E Aled shiolA, 3t

*]
4

o)

A 3% AbskE; In-Zn-0-A %

3= Sn—0-7
Q=1a=13
|

=

A
[}
A

[0401]
[0402]
[0403]
[0404]

_am

<
22|
1%0
r
0

“d
of

ey
o

7Hd o,

o
=

73474

A=) 2~E] 7}

wrok
=1 —

[0405]

o

R

]
©H

pEErEr)

e s e ATEo] GyE
& ATgol 449

=

[e)

3 staso] A7)7)

3]

‘g‘),]

o]
He

o] Aled =

=8

= 1

5o

WX ~F

of Fua 4
4] vt EAA2E T FY

a5 9

E

T

=
ol

}-

. =

el

e

g ol =

o
]

st skavl 2

& 549,

Zk7] o

)
M

el

3r
go

!

i
Ao

o)
3r

go

)A
22

el

sy
fi i

Lk
AR

A7) BFAaF(4002) 2 7] FARA 7] 3] 2(4004) Yl AlFECh

h=i]

=
T
=

=

=

(4010, 4011)

=
=

E]

Ea

FAA FE57] 3] Z2(4004)

=1]
=

_40_

[e)

=
[e]

L

34
aAp7} 7] ke EdX e A e TS B

E
T

Al el =

471 A1 713(4001) $1oll AlE == 3FAF(4002)

}7] Al 2 71%(4006)

e}

8% 2747}

A
uz} &= 15a WA = 15¢9

=
1

p—.

L

3

o}

A
=
A

1%

p

L

]—’

0w
i

Al G H
(A E 11)

s
Al
=

=
o

222H(4013) 7F A A (4505) 2 A7) Al 1 7]3(4001) 2 Al 2 7]F(4006) AFo]ol

71 A A (4005)

15b& A (M-N)
= A

o]

[0406]
[0407]
[0408]
[0409]



[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

SES35 10-1717460

Huz, A7) 34a5(4002) 2 A7) FAR FE7] 3 Z4004) = A7) Al 1 7]13(4001), A7) B AH(4005), 2
7] A 2 713(4006) 0l o]F, AFZ(4008)FF FHA WEACH HER FHE 79 Yo ©AA wreA mi
UAA e ek Algate] dAE = AT %57] 3 Z2(4003) 471 A 1 7]1FH(4001) 1ol 71 A A (400
5)ol os EenA 97} Folgt el At

HEg PgAHE 57 329 HE WS 5d3] AR don, oG WY, glolo] g Wk TAB W
Sol AHEE = due AL FosA. = 15at C0G Asﬂ A7) NEA %7 3 Z2(4003 =
o o2 =AE, % 15¢cE TAB ol oa) A X AgsteE A o E ZAgT.

il
>,
o
ol
ok,

N
o>
foi
¢
4 o
off
N,
oty
e
i
o
S
83
il
™

A71 A1 719(4001) Hlol AFTE F7] A

EAAAEES 3T & 15bE A7) 3AaF(4002)0] E£3HE A7) b E@X] 2E(4010) ‘;‘ i
Tl B=004)el EetE Y] wE EQAAHAIDE AT A7) Eh EJRAAHE(4010,
4011) 9 =& oo, AAFE(4041, 4042, 4020, 4021)0] A|FHT},

= & H
(R

AAEE 2 WF AAFE 99 7i&® A B EMAAEHE T A9 FHol Av] v EMA]AEE (4010
40119 o g HAs A AFEE F 9Jon, FU3 ZaAx 9 53 AFZE ARSI EAE 5 ot
A7) el ER@R AEE(4010, 40119 Z+Zbe] A7) AbEE dtEA|SellA], A e Bo] fAadY. mEkA

A7) el ERAAEE(4010, 4011)2 =2 AFAS 7MY, o] AAIFEA, A7) kel EWA] AEHE (4010,
4011)& n-Ag v ERXAE So|t},

EAF4040)2 7] F57] I2E 98 7] @ ERXAEH 01D ANA Y] AbstE stEAFe] Ad PA
P FHsE 7] AAF4021)e] AN foll AlFErt. A7) 25404002 7] AFskE WHEAIS] A
A A G T Aol AeHE, 2 9§ BT HAE d 2 FollA 7] whep ER@A2E(4011) 9
Al At e Wt A" ¢ vk A7) =AS4040) 9] M= 7] wEr ERAAEH 401D 9] Al E
AT A sdsirAy = Zold = duk. A7 =AF4040)2 Al 2 ACE A5F5o2M 7sd 5 3L
o ATE, 7] E=AF4040)8] HA9E GND e VY AW, Ee ATV =A54040) E2E dH el
A& At

71 A 22H4013)0] E3HE s AS5(4030)2 7] B ERASE (401009 A ST EE =0

GErE Sl
5o A7 m HEEr. 47 A 422(4013) ] tEF AFF(4031) E7] Al 2 713(4006) el AFH
A7) A %i%?(4030) A7 W AS5(4031), F A7) AAHS(4008)0] MR THEE FES AV oA
2A4H(4013)e v-ggt). A7) i A55(4030) 2 A7) UiE A55(403D) 0= M2 wjguto A v)Est
AAS(4032) B HAF(4033) Zhzto]l AlFEM™, 7] HAAHZF(4008)> L Atole] AAlE V] HAFE
(4032, 4033)< 2zl A7) sha HA=3(4030) 2 A7) oiEF d=53(4031) Abololl 7o) k= A& FoehAt.

oo Lo

71 A1 719(4001) R A7) Al 2 719(4006) S T3 Z1REY ¢ odem fE, MY, BE Eeagor
FA4E = dgeE RS Fo 3}4 ZgagogA, FEA-3 Z8~E (fiberglass-reinforced plastic;
FRP) ¥, E3pu]d 4X|(PVF) 9}, Ego|2H=E ¥, & o} o] Ahg= 4 Q).

2o (4038) = Aedute] Aed ool ola] HEE T4 A=2(4030) 2 47 o)

G AFEA03D) Aole] A (A A Aojelr] Ala) AT, dHew, +8 2sloAs Aed 4 3o

At 471 % AFFU03DS 7] e EQA2E (4010)9 FAF A% Sl FHE FF AAHe] 1)

How H&Ah. ¥E A&Ye Agom, 47 WF 4 @ Al J)9E A}
=

A7) A A (4005) o

[e]
)

ATy, wigate] H R3] 92 EFAH(blue phase)S YERE HAHo] 28" 4= v}, EFHL I =
= oy, olAL FYaHYE dAAY Lxrl ZrlEE Fol ZyladE Ale] TR Ao g Wty AA
AR, 7] ERAS 9A F2 3199 REE UolA A "o, 5 wthRth AV s 71E Al
SF(chiral agent)g X33= ANAH FAEol A7) &= HYES H3|7] 8] A7) AAHZ(4008)S 98l
AREEITE, ERA H 71" Aol 1 msec ©ol3ke] #HS H AE et A EO:]“ZI‘ A s xdete A
7] A 2AAES BT FHAS M, oA AV M AgE EDQSHA wER &S Aot EAE
ZHACE, wlgee Aled Fevk glow, 1o wEk Y A 2| (rubbing treatment)v— Zeskx gon; wabA
71 B Al ol oflE A W &4 WAE ¢ J3 Y] AE ZEA2 A AT A BA
2] AFE 9 &2 AE AT, wEbA, AV A ZA AR A ddE ¢ dvk. 58] AbskE

_41_



10-1717460

SES3
2A 29

AET} o}

st FxE o AAIFEe] 7]

=

WA =E o] 7]

B
7] A

=

[

=

Hlal =
AR
AH

=,
>

=

ofsf 37
7] Z

I

o

[0418]
[0419]

ijN

d

A
ar

]

AL efo

s

e s 48

A
2

il

!

=

o oEs

2o r]
1—7] ;H =

[
=

=
3=

(4021)

=

(4042)

R

=

[e)
NBEER

a4

=

(4021) 0.2 A,

o]
e

=

<]
[e]

7] BE A

AR f7) Awt AR S T
(4021)

=

<)

(4021) 0.2 AWHAT,

7] HA

gl

(4041)0] A7)
.%
do

=

%

EdX

471 A3
3

A

J=1R=13
|

L
.

24 75
1 9

o
i =

(4011, 4010) <o, 47 A<
oo

(4041) 0.2 A, Ak3} Ag

(4041) Zgell 1
g AT, 47

AR

o)
]

=

=
o

K

=

o

=

o

% AHg

WA 2]
(4021)

=%

o

=

vl E
T —

oo, A-Fx 4 As(lowk AF),
o

AgFuto] AbgdE S
2] (BPSG)

g7 A, 7] Ad
(4042)0] A7) A4
471 A4

&7
=
e}

i

=

[0420]
[0422]

=
2]
o
|

B

=

—_

0

B
o

G

fei
=

o0

13

(4030)

47 o

=

o

vl
=

(4030)

A
=
[}

T

(Ag)d 22 =%, 2 &=,

& A

o]

Jol el &7 sk A=

1=
10

(4030)

%1
APSHE(1T0), 4ks} ofd(Zn0)e] 4ks}h QlFoll
pZs
At
7] $=Z(4003), 37] FARA 5] 3

=
e

d
o

S
ST

L
TC

2

71 3

w(Hf), vhE(), UBEWNb), ©E(Ta), A&(Cr),

q

~

\

ol Algd -

(4021)¢] 7] (baking)
A

=
T

Y™ (n-electron conjugated conductive polymer)”7}
[s}

=
=

o
17} a&4 o= A

15

)
hoa
3z
=

w5 (AD, 72 (Cuw),

Ei

_42_

KX
=

4
=
(4010, 4011)¢

=

A7 A
s

ol

=
=

Al
=(4031)

(Zr),
A (copolymer)
E]

1=
10

L
ar
A

"

Ea

g
4

ol
h
Z
ol

k

Edx

550 nme] IFFol A 70% o) F}

n-dAF FAA =4

A

o
wl
=

gEEMo), A=ZH

&7 o

5}

X
A7) BA A= (4013) 0] F8HE

Fod, el o] el
ul

(4031)

A=

=
[e)

R

=
=15

o

A=A, 29

(4030)
J

s

A3 AHg

1ol A= A

=
Rl

=
=15

o

o
al

=

L

Z

.]

B2,
SLE(Co), YAND), Eeba(Ti), #|=(Pt),

73

71 W&

[e]

.
Ll

Z

T
(4031)
q
92} A 5(4015)
s, &2 "A5(4016)

3
Ly
a

=

Blop 22 =gl o)

o ojdgonA g

I

L
L

7
2(4004) FE= 37] 3FA5-(4002) FPC(4018) Z5-H

10000Q /0 ©]

&7 sk

T
(4031)
SE
O]—
A%

A
az

A

[0423]
[0424]
[0425]
[0426]
[0427]



[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]
[0438]

[0439]

=S5 10-1717460

on

E 2
71 AL EA A5(4015)E o =ARH4019) 5 S8 371 FPC(4018)0l =gl watel] drjHo s &
o

% 15a WA &= 15cE A7) AZA F57] 3 2(4003)7F MEd ez FAET A7) Al 1 713(4001) 0] A4
= A7) A8 Z=AEAITE, a2y o] AAIREH = o] ek Aol AltEA] Eeve &4%
TE57] SRE MEAeE J4E 4 9lor, I F AFHAY e w@x A7) AsA

) FAN FE] SRe ARt AEAes FYER 1 F 499 5+ Aok

9 wEgA(AEF), HE FA, A —rzﬂ(retardatlon memeber ), HEFE WAL Wbx] R} e sk Hx)
(B8t 719) ol AHEsA AT, & EW, 9% AFo] AF V¢ 2 AAIE ASFoEHN o]gE
T k. Ao, %, % 5ol %f%ii/ﬁ AHgE 4 Q).

g wE=Z 2 A FA] FHA, EA HEE] wE AR sdEE A& AFEY FEol o sl
A}, FAHoRE, HAgS Aud g AT E Y] A AT tgEtE iEd A Akl AVbEY, w
gA A7) A AT AT g dS Abolo] wixE A Zo] FEHom Wz, oled P WMEE

7] ek EQAaEE 4AY] Bow s A4 E4E7] dEe, nE g2 nEAsAE 3] gay =
© o] 3EY) H2Re 5U9 ARE o ATHG. 4] wE Azt AEdadt 49 BEdEe ¥
e 0-HY AR FAEG. dE 5w, wE N2 4] ey, @ FAH A4 vaeh 454 Qe v
Apolel AlFHL, o AAFHAA, B nE HREL AU Fom A% AA Age] Y] FAA, 7]
AEA, EE §F 2% w6l Q7bE W Y] Bh EdAsE S £3EA RS AEt webd, 3
7 BE BRE AX Age] 47 BE Hzd Qb W 3E Ao AsEe PEHES P 4]
BE HRE Y] FAN, ) A, E= Y] §F 24 Nz 2 7] FE A Aol JAR wdus
H-AY AAES EFAT YY) H-08 a5 47 telosst ge -ud 2% EE EWXAHS} g
e 3-ud aE EFAT. B 59, ) H-0F A4 ) Savd wr EA4sEg $98 9As
2 Ba g49 5+ Atk A2 BW, dolesst fA8 S450] AE BAE =del Bl AEHonA
EE

L, A FA RES Y3, IN(twisted nematic) EE, IPS(in-plane-switching) ®X=, FFS(fringe field
switching) XX, ASM(axially symmetric aligned micro-cell) XX, OCB(optically compensated

birefringence) ‘:":, FLC(ferroelectric liquid crystal) ™=, AFLC(antiferroelectric liquid crystal) %=

= So AgE 4 Atk

B Al JHAIE 7] A FA] AR A N ke TRl digh 5Eg Algke flom, IN 44, 0CB
8, SIN A4, VA A4, KB A8, G AR, Fo 2 A, A0 AY Saf e Ry 4G 8N
3 ag FA G Le iy %"%‘3& o4
b A F/El—

X7} AHEE g QA B3], 72 wjEg(VA) REE o] 83 T4
o] s}, ol AA AREL AL JEslo] ZFEzdY A, =
A, S 58 BTy, 29 o s 4 g REEA AFEY. oE 59, MVA(multi-domain Vertlcal
| T

alignment) X =, PVA(patterned vertical alignment) W=, ASV B = Fo

o
d
=
N}

Hgol, o AAReHE VA 94 BA

g A FAel AEE ootk 471 VA 9 BA ARE Ag £ del oy
Aol 4ol AofEE @ FRo FUE JHh. 37 VA Ag BA BRI = ol Q17b

S A}%ékt— o A BAEL aAE ZH7te o
ALl A Aol WgER Xé%ﬂv}

ool o AAHEHE A FA G| AR Fow FA AARA AAEF AA(EI L Akt s
)9k #e g A2 sk EL B4 X9 dhd T3 H89 4 que AL F5kA).

o] AANHEHE tE AXNHEE T A9 A HASA Agste] FIHE A=

(AAEE 12)

o] AAIFHoA, Asd AANHEE A7 NY FA FAE T dd9 AL 3 AR 7759 oA Ee] 7]

_48_



[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]
[0448]
[0449]

[0450]

SES35 10-1717460

=¥
% 16av aF¢-74(9630), FEAIN-(9631), 2971(9633), FA71E5(9635), & ©AH9636), 715 wiAl S
(9672) & X F JdE FU& AL7E =AT. = 1620l BAE F7] FUE& AdVIE A7 ZARS

o 2 FAEH] S 715 A A" Tz Es dolHE wEsks Ye, Al Sl s E o
FlE A7 ARE et 7ls o= M 5 v = 1620 =AIE AV FdlE A= 4] A

K
>,
1
©
(o))
w
—
o
~N
[>
=)
N
~~
O
()]
wW
w
o
N
N
L)
A
i
©
()]
w
(@a]
~—
oz
N
)
I
)
)

d
duld A Vs e A7) gAY ghigle A s B/Es sde 298 Vs, A7) 399 s
& AToR Ee FEoR RASE Vv, dHURRE Ui FRE ARE d5se Vs, 7] HY
2HY 2581 A e 7] 299 e AdSs Ve, 2 7] dHvEREH 258 37 AR B
7] 2RE e 47 FAR B FAskE Ve 7HE 3tk = 16bolA e Y] "Rl Al Ve S
2t 471 OAE Fheigks 7] Sl A ool vdd Viees HE g due As FoskA

o

0 7] FAIE-(9631), A7) =37 (9633), A7) ZA7)1E(9635), A7 AL @
1= 2Hnd AEE =AIST. & 16colAl e 7] Henld AEE dende s

¥ F
)
ki
—
(e))
o
=2
R
Lo
0%
N
1)
o
=
)
=
[
Ir
ox
N

T 17a® 7] a-9%(9630), 7] EAIF-(9631), 7] 297 (9633), 71 2271E(9635), 7] A& @A
(9636), XY FA(9681), o5 A& EE(9680) 55 X3 & e AFHE =AFH. = 172004 9] 47
AFEE A7) BAF vt AR(A=2A, AR s, S5, 2 H2E shHE BASE Ve, vt
ATESON(ZRIAFS)A o3 HE Aolsts 7, A FA B f4 A &2 S Vs, A7) el
715 o 2 tde AFH UEYAES HEste Ve, 7] B4l Vv eR vt diolHE $A B FAlske
7% 55 7H F . & 17a0] =AE V] HFEHE 7] Fo4R A Qe gt VsES M duE
A& Folsta

T 17bE A7) 3A(9630), A7l FAIE(9631), A7) 23#A(9633), A7) 2A7]S(9635), o] A= E(9638)
58 X3 4 e olF AIE ZAET. &= 17bol MY 7] olF M3t A7) BAISR A thFdt An
(24, FA 3, 34, 2 °92E PhE qAlske 715, A7 ZAIE dd Ay, 95, A 58 %
AEHE 71E, 7] BAIRAC BAIE Y] ARE 24 e 3 Ve, OYe THEY AZEY(ZR
sl ofg HEE Al 7H ¢ ATk & 17bhol A9 A7) whe]lARELS Y] Folzl A 9

T 17c¢E 7] 3-73(9630), 7] TAF(9631), 7] 2271(9635) 52 XgT
Bolgta a=)E E=AFT. & 17col Ao A7) Az FlolHE Ar] BAR A
L= A

£

4B, 2 9sE S EASE V%, ARG, WA, A 52 Y] EAR Aol BARE %, 4
) AR el EAE 3V ARG 24 Ex AReks V%, OGS AEEdel(Izads)el Jd% A
Aojaks 715 52 M 5 ek ¥ 17l M9l A7) A4 solse 4] Fojzl A slel v 5ES
4 4 Atk A Tl

of AXgeel YleH 7] dA 717159 A, ex-dE ARs A7 BAFCl £23E 540 sl

= ar
A daE oAt mebd, A% 8% 2k A9e /48 e Ve Ageta 34 Sy & BA
WoAY anE 2aA2 5 e 94 BA ANE EZFF AR A0 959 5 A g%, AT F
Aol olal, m-sh EARE 4R 94 EA AT A58 5

o~

o
i)
[0
ol
X
i)
s
ol
ol
Q
4
[‘_8‘_'4
i)
_{

0,
ul

i
2 AN S 71&d d99 Y] FAHE
o] AAGeoN A, 2lstE MEAE E3e RE-AOE EWXAE F2H] A7) 7lEE Aot}

T 188 AEtE wEAE L33 I-2E7] HA-AolE EAXAEY dwLoltt, AstE BFEAZ(0S)S Ao
=

Eal
AAT(GD= WAt AlolE A=(GED) floll Algs™, 22 A=5(S) 2 =8l A=) 2 fo Aed

_44_



10-1717460
el 9]

L
L

SF=(x) Abele]

20a
]

L

=

s

EEE%.I
(S
a

yolt}.
yolt}.
2l Apole
Al A

=

=
=

s

-

Ly
=
Ly
=
il

=]

2k
=

371

ul
=

5)ol A7 s

A4(D > 08 EA G
(A5
A V) 7F 471 Al E(GD Al 17FE AL

=
=

.

B-B' ©Wg w2E dux HI=ERF

A-AT BHS mEE duA] I =E (N

]

€

h
[
=]

189 Z=A

E= 189 Z=A
[e]

(HVO)7F A7 AlolE(GL) o A7t 78] o

s
a-
i=]

L
L
Fu

L

fu

19b
20b
20b

s
]:
a

=
l
=

o
Fo] oFo] 97t A7) =ele] <17ty

19a
20a

I

=
o
=

[0451]
[0452]
[0453]

BT M E R AR %0 & TR o T M w L T o RRY © H o W
HEONN wjr — o — o wo = - = Wy ~ o U
woT e wE AN < = M o T LT i N w2
TRy BB T D S 2 o Y G 4
TR o celiny = ~ ~ o <o X b= o R AR
Mo = it Jura | ] o o) o JORDES = LAENEN = = o T N
" X ~ Ul To = - ) rul ~
BN o T sz N A i g RO TR
e o - = s 5 ol %o J
i%mﬁ ®m ooy @ﬁ.m K BTy o o = _ﬂwr%ﬂ%
= — [l — N X\a 0 =) = X [&] ™
0| bo— A AR S - o= RRE R o = K
| T B o Ak
\.::L,IE.E 0 = 2y ~ Ra) X~ T E..MOf = jo A —
pimE g p< Wu%y " LN 2 1= TN C
o N N Jri—. L — yr N~ ~ o Si N H -
Mo = P =m o5 N =% e N o AKX or i o
s S T g W S B TS N4 e B
o= m N = » N S ~ - - o =K X
mhh WdgTs <8 AN FTY . 4w W Ty X
T Tw Yyw M pdzT S Sz W
= b J IRy =~ 0 \)il oI o S i~ N = Z &L]
I IS o W = o] %° o= o =0 L S
HLDE —_ - T — D o iy g wm - B "
= AR 0 = N E AN s Tl o o~ ™o o ° — =
= w% AR T g m %%E N&% ﬂ%oﬂ% (NURPAS = A uj .OMTA
TEyy APW oA oy ° T T 5T
MRS kB Rl TuL® xEETOM v . T2 TE W w
el 0 ! X ~ o ~ = —~ ! =
R TR A RKA-gd ) v g g B o e = LW ou
AL SCI - P . I g T 23 ey 5 s . z o
& F A IRt — P = HT uE .. w < 1 [ — O o [
Glz® 4T 0xs Re¥HE mo THEF 4e AP TwE g
I~ " . X mo N A N o — _ = 1
= on ik gy lwel ¥ agesd zu X g Me <
LIS wm RN $E . X w o w % S o 10w ST
=) iy E._ﬁ ,M.L \m@ ‘ﬁIAE OT NG T qu a 3 R ﬂml ,l w 5 o) 6y JAl} N_.o am HM . Oﬁ
TE M _FIL TS T iz Mg X =T
S SN R 5 0o & w0 T = = ® A = MW o
C_w ] iy ZERS ORI TRE M ouog g E S
mio‘utﬂ\v Lfﬁhﬂﬂﬁ eﬂpﬂm IHWE \mledﬂw Jme1__/l7 E# ﬂ.@! XEH m
T E oo FlawIE SeeE T TE T gk 5 2 e .
Seue ALLNTE SH g RS Ewa TaF v o< R
= = < = A %ﬂnr/wr] ~ Calc i = = Lo J) Yoo X
RET® pu e 08" Cu owbk ¥ 528 Bg W%
— ) — —_ o) X —_—
Mo e & o @ﬂﬁmom oo XX T By o oK
T R R T RT Felw T4 g T
o > xR o ! ~ o
ﬂArOJ m 63 X DM_ M m,# C# Mu_ll :.L < 7K OT Of E 1__/| oF =3 W JI-HL . ° wOR 5
C= X Ry o T ok ] B o] = HR o 2 E T ﬁﬂﬁ] MRy M nnme =3
THL® Pow - mT S Xy 2 @ _ B N g FEg "o R
wo TP BT S¥a cxwe e o B2 M s & odos moom O
- H o 70 o mﬂ Wo Wo iy et NG o wK o =) g < A_ = ML L -
FER T e ®® Ty e SR MW H| NN W
— W oo e JJo e ~ wn o)) X7 gm gy - S T B o
N o= <A A S I o o i il ) - o A of 2 o) 5
n N o BTN~ — ~ = W= %)) _dnv). =0 = 2 n
™ B mH ToR L ) oA = < - R 1_Uo = =T X X N = B = N
Wz E o T e Moo D BT Uy, 2 NN S ol
e =% BWR W I N R TR OB O ow g R
WT B "B L e wl TLx %o . Ca T
o o X —~ Y= ..D]ﬂj?ldﬂ AE,I — =)
ol = g A w gy o ali AR " 50 . ) Hoor W o o
4r g W w E o w ~ANET F o oW T T W . =
T o sF IR A W HERTST T T FF RN
T o =y = % = = =
wv wv wv wv wv wv O O
<t <t <t <t <t <t <t <t
= = = = = = = =

E==A
T
A=}
=

1.12 eVel™, 19 ulgl 2

1} HEs Fa 4Rl ok

o

o]

pu.

12
1X10° /en ©]

L

SHAl =

0

g&o), A WAl 4] W= 7Y
— 45 —

Jar ViR, kg

e},
14

kel

gl Abele] mAdel 71

=

aeg, A7) AHeel =7k 1x10

371

[0462]



[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

on
J

31 10-1717460

w5 % = ° E
1 AbslE dtEAE ARggto 27 old Ay AbslE MM E GA|Tg oz
2 JgejEe] AAE = don, A7 =

2
=2
4
N
N,
s
By
[o]
]
=
W
% 1o
o rr
z
=4
fr
o
N
>
2
Lo
il
Jus)
=
H
Y
x
_)&

N
)
N
N
ki
<
=
& o

i o 1

S WEANA, 37 A% AFAE, Fat 2 ole 4P BAGHS)H o o 107 /o wER. 2
shbel 7144 ofeltel AahE W = %
Hom AARL FhE B EE £AE AARE A3} BAG gasts 4

MgoER A7z -8 (RA) HEAE 55 Holt).

o
Lo

off W Hr to m=
(o
[

A3k, asl FE S F AL Aol sFAsTi, Ed 4] WRE BEANA Aeose Fi 7
2 q3tch. 4] ASHE REAE Aol AANT AA-AClE EUAZHE 9l
AgE W, HEARA AelEe dEder Egsslutks wEARA Alse AEEA ozt Yol

i
s
ol
2
(i
-
oflt
™
ox
iz
ki
o
o
o

&4 ofojtjololt}. Wl Wapw, AFeRA, A7) 44 FRE
= 1x10" Jar wg, wpgEAEAE 1310”7 Jai olglolth. ® wel 71&A cloltiole] waw, 7] oA
T4 FE R Ao TEE 00AY = 09 A4t

WA o AAE Aol

A Q@AY E= w4 : 2
oA Aol oa) ATUG. FHEES A7) A5 wEAe] A4 Ds(x), A4 A= £9l6 oldHew
dsts A7) e 29, 9 A7 A EE s A% d $RRE g5HE el kol old 2
ey

SemR, ex-ge ARE S @ A4S gl vgAse, ¥ owwe] 9 AxgHe Sge 1V uA 10V
o) =23l Agte] bEE, 10 me] AY AolE 2 AA-AolE EUAsEe] SAERA, AY Zo| vl

e 3 A7 Z-AE ARE 10 al/m(1<10 - A/mn) ©3F, ek oke}, 1 aA/m(1x10 " A/mn) ©]&te}
= Aol}
(AAFE 14)

o] AAIFH oA, HAE A2} IF(HF TEGHIL she)S ARES QX-AH diFe] FA hsc] olstdd 7le=2

Zeoltt.

T 22% LW = 3 m/50 mEZ 7FF 200709 whet EWAAEE zbzbo] WMHE HLEEE LW = 3 m/10000 mE
7wy ERA 4O 7] EAES ATt Ao, HUEE & 2320 EAEY FEHoR Foid Hw
E7) & 23bo] EAEE. Xk 23bold FAom EEnelzl gge 3 /50 ym 2 Lov = 1.5 mE 7}7 &}
o] zglo]x| ] urel ERX2E o). A7] €W EMX2E] 7] EAES SASY] Y, AV A=
l AF(olgtell A= =80 AR Ee Idgtal she) 9] ®stste 545, 5, Vg-ld 545, 7] 7% &7t
Ao AR, a2 =gl ko] Ag(elslE, = A = Vd)o] 10 VE AAHY, L o
AOlE k] A (eltdllA =, AlolE A = Vglo] -20 V UlA] +20 V2 WstE = 2105 slddA AT
=223 220 V UiA] 45 Vel Sjol M) Ves AR s FoskAt.

% 220 EAIE upe} o] 10000 o] MY Z(W)S 7 Abv] wbu EAA2EE 1V E 10 Ve VdellA] 1X10

A olste] em-aE AFE AW, ol 24 A=A seuE Ry odUE g s <l

_46_



[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

[0486]

[0487]

SES46 10-1717460

2. (Agilent Technologies Inc.)ell o]a] A|ZtE Agilent 4156C)<] &35 (100 fA)o]s}to|t}.
A7 ZHE 8 AHgE AY] et EJXAEE A ZFEE] 98 o] &)

A, X]fi} deZSol O el & 2 7 flell sHASemA FPE, Astds Ao d
AEES fol T B2USS 29T Wyl sl 4] Astdst |25 flol AlolE dSSos
4 J‘ﬂr o71ol A, 7] AClE HAS5L 7] BadTs dgder oFdons IAET.

ii?L
iy
>
>
N
N

M

T, 100 mme] FAE 7H Atstdst de]EFol G el o A7) AlClE A=S fol AlolE HAFTe
24 FgE.

o)

% 50 mme FAE 7 AEE e Zo] In-Ga-Zn-0-A AFgE Wr=A] EFA(Ing0;5:Ga05:Zn0 = 1:1:29]

A R) S AFRSte] A~ EE Wl 93] Y] AlCE ddF fldd FARTE. of7lddA, A-¥Ad AtstE W
EASE 7] AstE EASE Aduyor oo ms Pt

%, A1 E A7 AR o 450TCT R F9 2B (clean oven)olA e HA E7IoA 7] AstE BrEA
Zoll F3 =},

[t

o, HERES (150 me] FAE Zhx)ol ~vEE el s 4] Atske wiEAS 9o Ax =T 3

A2 W3O YRULE. oA, A7 Ak A3 D A7) S WFFE A7 3 mel AY Lol B
50 me} Ad FHWN& 7h 20070€] ¥rEE Ed@A) 2~ ] E
3l7] Yol HEE AEHNEE HEA o Ho s FAdE),

b

M

-, 300 nme] FAE 7R Absh Ao
HE AAFoRA FAgHn. oyjeA, ATEE
}7]1 Aol E xd%%—, A7) s ATZ 9 A

¢k 250CE A BE97)dA 38,

T
T
olo
2,

2y ] ols) Y] AEHE wh 53
e wE F9 4] A8 APEFS AgHon Yoy
- 2

gl d=% fell 49, 2 5, A 2

o

of

I %, 4 Age Ve-ld 5452 54 el 1043F sk 150T 2 s

7] ZEAAE S, BE-AClE vt EJRAAEHTE Al S

A7) ik EdA) 27t T 220 RA1E whsl o] tlEF 1x10 © AS] 0 E-AE ARE 2= o] 4= Ay] Abg
2 MEAZd A fao] BRIl A A LAscA ERE ga® 5 guks Aotk 4] AstE uhk
AZoAe] Fx0] BEE 1x10° /o oldtolth. 7] AFE wMEAZo|He] i HEE 23 o] A B

=

A (SINS) ol 93] =AATE AL F9514).

In-Ga-Zn-0-7] 2F3}E M TS A}1L3l= o7} 7|EH A5, oyt AAFHE o]d A|dE R &=t} In-Sn-
In-0-A AFstE WHeA Sn—Ga—Zn-0-A AFsHE WHEA| Al-Ga-Zn-0-A AbsE WrEA] | Sn-Al-Zn-0-A] A3HE
HEA, In-Zn-0-A AFsHE WEA, In-Sn-0-7 AtshE WMl&moﬂ&ﬁ WA, Al-Zn-0-7] Atk
WIE A In-0-7A) AR WA Sp-0-7A] AbSE wiwA] wi= 7n-0-7] AR ulwel e worhE AlskE
NEA AE7E ER AR Foodnh o), AbEE wEA ﬂﬂiﬁ,Zﬁxm%Mﬂ 10 wt%e] A0} &3t
In-Al-Zn-0-7 A8}% wrex] wE 2.5 wt% WA 10 wthe] Si07F 39 In-Zn-0-7 28 vrex7t Alg=

T

)

AMelo] 24 Ao o8] ZAHE A7) e wwzZe] Aol FEE 1x10° Jer Uk, vl A 1x

107 /e olstolt}. =] wald, A7) AstE MEAZe Aol FRE Hsd & 0o A wEA 5 9
t}.

A7) dhak EdRAEE w3 32 B2 SRl 2718 71EEA sFE 10 nm WA 1000 nme] Ad Zel(L)
s M T2 I ARe wle ZobA, AY Anlol A 27 FHAE ThssHAl gt

Sl AACNA, 7] AbstE AT A7) 2 ERAAEVE Q2 AHd S W ddAzA 5

0, o AAGEAA A ) we EdA AT Sx-gel AR £E 5y Wrlad. 2R 54
e 4, sl wel 5 1A W Fedt. ug

_47_



[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

SES46 10-1717460

Ao o] Wslyl muh migAsE, oAe AFE AAZ 9% AKES FAATE AL olalso} Bk,

A7 e EAEC Y8, A7) Vg-ld EAELS 7] B EdRAEHE] AlFHE 7| -30TC, 0T, 25T,
40C, 60T, 80T, 100, % 120C9 zZtzte] dAZ B2 FAHIL, A7 =gl Heto] 6 VE AAw |
A7) Aol E Aol —20Vell A +20VE W3lE = 2L dtoA & AadS ALgste] g5dY

2at= A7) SESOA SAE L Mz ta RrhE Ve-ld BASS BAEH, £ 24bE & 2449 HA
A@e}. tho

Jojwstel ) A Uehlelzl
el

olu; A7) HE exseln U5

o go] AAlE AskE HEA(AE 09)E EFE weh EAAAHE SN eZ-gH AR 9
o itk AL Holen, Atge wheAls A7) A4 fEol A 3l v A H
o oﬂ T=AE mpe} o], ) HEn #9071 7] FA M (forbidden band) 9] 7kl $1XH 7] )
A W 2% FA4E HolFA deva 9E 5 Qv ol ER Y] AkskE whEATE 3 eV o]k
% 3
=

O
fo M
=2
=

gl 92 F5H dHel gleH, o

X R
>
o
offl
o
o
v
o,
=2
4
L)
flo
to
llhl
o
=

G
i

B il

NN
rlr
T
T
=)
(m
=
>4
_VFL
il
>
>
ofo
ol
s
M
o
2
i
rlr
oﬁ
é
=2
o

14
o
g r
il
o
B
2
o
w
I
v
d
fru
“
>,
=
o
)
l

of AAFEAA, B wwel A AAFH NY EA GG FAM FE/ A2 W A FE/ 2o %
Zto] Z3R ALE A 2Es] T4 D At % 2a WA E 258 AHgdte] 7

T 25ac] EAIE V] AIZE HAAHES Al 1 WA AN 324 E8 3 ZE(10_1 WA 10NN 3 o9 x|
’“OlEH)" Eféfih:‘r. A1 AADeRTEHe A 1 25 AS(CKD, Al 2 Wd12)e=REe] A 2 25 A
A (13) 2 5Ee] A 3 & *Ji(CKS) 2 oAl 4 w4 e 2RE e Al 4 S5 A15.(CK4)7F

= 2529 E’\]Q 271 AZE #A2=H ”7] AT A AN FHx E9 251021 WA 10Nl et
Xﬂ 5 v (15) S mAE o] A1zt FAA(SPD(Al 1 AR )= A7 Al 1 H2 &3 32(10_D=E 489, oA
Al A 7] :d_g =9 RRHE N5 (o]d @A AE(0UT(n-1)) i 3= A13)(n 2 o) N o]ate] #}
Agolths Al 2 B vz ZHOA A 7] Al n A= E7 210Nl dHdr. ”71 AL ES EH

1i(10 Do 2 2Ho|AE Fo| zgolXoA 47| Al 3 A~ F¥ IZ(103)ZEFE 2se 47 Al 1 2
2 3 Z(10_Del YEHa; FAEAE, A7) Al n 22 9 I Z(10_n) Y 2 2Ho] 1; $o] 2go] Aol A
xﬂ (n+2) Hx &9 3 2(10_(nt2)) ZFE 9] A5 (FE&-2dHolx] AL (0UT(nt2)) e 3k AE)E 47 Al n

] o
A &9 3|20 dgEn. oleg WAow, oy ZHCIA Bl/EE A7 2-ZHolA] ol ZHolA e Y]
Hx- &Y QEOH ?ﬁﬂ% A1 &% A3 (0UT(D(SR) WA OUT(N)(SR) & t-g3te 3h) 2 = & 3= T

AFs= Al 2 9 AEOUT(1) WA OUT(N) T W-s3she shvhe 47 22 &9 J2E9 M7tz Ry £
HArh. & 2539 E/\]% ule} o], Ay T~ o]#] AT (OUT(n42))E A7) A/ZE R 2~E Q] vlx]ur 27) 2]
zgo]X 5o 4HYR gom, auR A d2A, A 2 A HA(SP2)E V] AIZE HRA=H npRd 2

Nl 2HIAE T dhutel dE= 4= o Al 3 AlF HA(P)E FLI Ao gE el ?Qaﬂ% 4 Aok,
HOoR AZES 7] AZE HAZE URda AdE F vk, dF 59, 7] st dig dxs

Zgo] 71o8x] &= A (1) Fx 28 32 (100y) 2 Al (N2) I~ 28 32 (10<N+2>)(0121§} 3 =E
TS gu] zgo|AEelgta g7t AgE 5 dem, ] Al 2 A BAa(SP2) B 7] Al 3 AE Fa
(SP3)ell tf-g3h= 2EES A7) dnl 2H oA Bl A AdE 5 Art.

lo &
rO

o

71 Al LKD) WA Al 4 25 A5 5(CK4) 22 A Apel Sl H-2d Asst -2 A5 AbolE @7k

_48_



[0496]

[0497]

[0498]

[0499]

[0500]

[0501]

E=4d 10-1717460

Olﬂ

Aselt 371 A ICKD WA A 4 F5 SSEEDE 1/1 /1S S22 AL, o ARG,
A7) A UKD WA A 4 3% ABE(CROS Ao, 47 Ax 29 0= 5o 75 Aojrh FaH.
W1 % NEO0E EH A7 2% Q50 9EEE T30 A2 SEde ok Bt Sk A4, o
ANGEel A= 47 25 AF2A KE AHEFOEA Hgo] o] Fojzith,

O:

14 9B G R A 49 0, 4% B 4
HE A%, WAk B AF A&EE 9 o) 23
BARAL YA, 2, A2 WA, AF, e,

I
12 el A& 37, dE 59 s 9 92ESd =Ad A7 A

o AHAL A3, A% B 1vHeD 1%
A% Foshat. o714, A R Be] Zhzhe

-3k}, weElA], 142 A& AAE
& A ATE A . I

o

A71 AT WA AN F2a E9 FRZE(10.1 WA 1009 242 Al 1 48 @221, Al 2 98 9k (22), Al
3 0 ©xp(23), Al 4 A= T2 24), A 5 P FAHE5), Al 1 =Y FAH26), B A 2 =¥ dR@2DHE X
etk (= 25p ).

71 AT 98 B2, B Al 2 98 Bk (22), B 7] Al 3 E dxk@23)= 4] Al

WA Al 4 wjA
S5(11 YA 14) ZF 299 A Ar|Hoe=z HEHAT, o W, & 250 D & 25b9 4], A7) Al
]_

192 29
21019 47 A 198 SReDE 47 A 1 EaaDe Asdew g5HT, 4]
Z(10_1D)9 A7) Al 2 9 w@xH22)= A7) Al 2 #jA(12)e] Ar|Fezw HEEY, ] A
(10_1)¢] 7] A 3 98 @R23)E 47 4 3 a6l A/dez A, Ak, 47 4 2 2 &9
H2(10.2)9 A7) Al 198 9A@DE A7) Al 2 WA A7Hew A&Ew, 4] A 2 A &Y 3
2(10.2)¢) 471 Al 2 92 SR A7) Al 3 A0l AVHeR FEHY, A Al 2 Ba 2 82
(10_2)¢] 7] Al 3 9 AH23) = 471 A 4 9 (14)e] A7How EAr),

1 dx &9 3

1
I
Al
1dx &9 3=
7]
Al

T 25a B = 25polA, V] Al 1 "2 &8 IZ(10_DAA, A7 Al 1 AR BA(SPY)E 7] Al 4
(24)oll PE= L, FH-2~H ol 215 (0UT(3))E ”7] A5 9H ‘i‘rx}(%)oﬂ qEHa, A7 A1
(OUT(D)(SR)= A7 Al 1 &9 @ 26)2FF EH=HT, A7 Al 2 =9 A (0UN(1))= 471 Al 2
(2725 =94,

Ueor, A7l 3 29 32 #A4Y ' A9 d A7t = 25cE Fxste] Vledd

T 25colA, 7] Al 1 ERAAEGEDY Al 1 @4 7] d9d6GDed A71Hez A&, 47 A 1 EA
A 2~E(31)9 A 2 @AE 7] Al 9 EWRAAE(39)Y] Al 1 dxte] Aoz HEEM, V] A 1 ERA
E (3D AolE H=L 47] Al 4 948 dxp(24)o] A71H o R HEHTh, 7] Al 2 ERA2E(32)9] A 1@
Ae A7) ADAGB)e] A7Ho R HEHT, A7) Al 2 EWA2E(32)2] A 2 9= AV A 9 EWAAAEH
(39)¢] 471 Al 1 Datel] M7|H oz FE&EM, A7) Al 2 ERA2E(32)9] AOJE HFLE A7) Al 4 ERX
H(34)] AClE dFol A7Aez FEHTE. A7) Al 3 EMALH(33)Y] Al 1 ©A4= 7] A 1 9Y DW
Dol ®71HoZ HEHM, 7] A 3 EWAXEH(33)9] Al 2 D= A7) Al 1 =3 92 (26)0] Hr)A e

A&, 471 Al 4 EFAEEEH O] A 1 G A7) dhA462)dd drjHom HEEm 4] Al 4 E%HX]
2H(34)9] Al 2 GA= 7] Al 1 &9 dAH26) drides HEEn, 7] Al 5 E V\ E](35)¢] Al 1 &
2= 7] AhAG2) VA em HAEHa, 47 Al 5 ERALEH(35)9] Al 2 E‘rx}% 7] Al 2 ERAAH
(32)8] 471 AE A= & A7) Al 4 ERMALE(34)9] Z7] AE A=l Hd71He éﬂ“ﬂl 471 A 5
EW@ALE(35)9] AlClE AL A7 Al 4 48 @A 2ol AV e FHESEn, 4] Zﬂ WA =E (36) 9]
A1 S 7 ALAGDel Ay e s HEEaL, 4] Al 6 ERALE(36)9] Al 2 U‘rx} 71 A 2 ER

A2=E(32)9] 7] AlelE A= 9 A7) Al 4 ERALEH(34) 9] 7] AlolE HFel Hr]|How é%ﬂ“ﬂ, 371
Al 6 ERMALE(36)2] AOJE A= 7] Al 5 dF @ARH25)0] drjHem HEAT. 7] Al 7 ERALH
(378 Al 1 @Ak 47 ALAGDd dA7ldes HEuan, A7) Al 7 ERAXE(E7)S] Al 2 @Ak 7] Al
8 ERAAE(38)9 Al 2 @t drH ez HEHW, A7) Al 7 EJAREHED O AE A=2 Zr] Al 3

q= G2 ArIHem FEAY. 7] Al 8 EWRALE(38)S] Al 1 dAb= A7) Al 2 ERAAE(32)9
71 AlPlE A= H A7) Al 4 ERAILE(34)9] 7] AClE A=l Adrjdoer HEHHW, A7) Al 8 ERA
2H(38)9] AlOJE A= A7) Al 2 dF 9xk22)dl] drjdoes HEET. A7) Al 9 ERMAIAE(39)9]
A1 A A7 A1 ERASEHEDE] AT Al 2 @2k 7 A7) Al 2 ERAAE(32)9] 7] Al 2 dAkel A

N

How HEHIL, A7) Al 9 ERALE(39)9] Al 2 dab= 7] Al 3 ERMAZE(33) 9] 7] AClE A= H
271 Al 10 ERAAZE (40) 9] Z7] AlolE A=l dridew HEHW, Fr] A 9 EMALE(39)9] AlolE A
=2 A7) ALAGD drides HEdn, A7) Al 10 ERASE40)S] Al 1 ek A7) Al 1 4E 9t

_49_



[0502]

[0503]

[0504]

[0505]

[0506]

[0507]

[0508]

[0509]

[0510]

SES35 10-1717460

QDo A7Hew Q&ET, 47 Al 10 EAX2E @09 Al 2 BAE A7) A 2 2 v A/ How
A&, A7) Al 10 EAALE (40)9) A7) AGE AFL A7) A A2E(39)8) A7) A 2 WAl

9 Ea
NRow AEATG 47 A 11 EAAZHADY Al 1 9 7] A9A6)e ArHon AEHm, 47
A 1L EWAZE @D A 2 SR 37 Al 2 28 9eDe] A/Hem gEE, 47 Al 11 EdX 2
(4] o= AFe #7] Al 2 ERAXE(32)9) A7) AolE AT B A7) A 4 EAX 2 (34)e] 7] Aol
E Qe A/1Hew HEun

E
<]
tal
S
A

T 25¢o| A, A7) Al 3 EWAAE(33)2] A7) Alo]E A

A=, 71 Al 10 ERA2E(40) 2] 7] AlolE A=,
2 A7 A9 ERMALE(39)9] 7] Al 2 EARe] HE 29

EXx (N gk, Algzk, A7) Al 2 EWX
PN

2H(32)9] 7] AlolE A=, 7] Al 4 ERAZE(34)9] 7] AClE A=, 47 Al 5 ERALE(3B)S]
71 A2 A, 7] Al 6 ERALE(36)2] 7] Al 2 9t *o ] Al 8 EMAZE(38)S] Z7] Al 1 dA, 4
271 A 11 ERALE (4D Q] Z7] AlolE A= HE 2IE =(NB)EFaL g,

%= 25colMe] A7) " &Y 27 A7 Al 1 E2 Y 210D A, A7 A1 25 As(KkDE
A7 A1 JY dx 2D dEEa, AV Al 2 FF AE(CK2)E 7] Al 2 4E @xk(22)0 dE=a, A 3
5 AS(CK3)E= 7] Al 3 4= @xp(23)o] 4=, 7] AlF AA(SP)E 7] Al 4 9Y DPx}(24)°ﬂ 4=
i, F&-2go]x] AF(0UT(3)E A7) Al 5 98 @ak25)d d88a, A7) Al 1 &9 A5 (0UT(1)(SR) =

=
=

= =9
=
=

A7 A1 Y SxH26)ZEE FHEY, AV Al 2 2 AS(0UT(D))+ 7] Al 2 8 dx(27)Z25FE &9

Ho.
262 & 25cq] EAE EBo g =Y I2EL v A ZE HAAEHY ZEEES EAST, A7) A=
= 260049 717H6D)2 §4 AA 7IZEelH 7]1ZH(62)2 AlCE

I 25a WA & 25¢ 2 = 260049 A dz=A AFHE 559 n-AY EWAAHES AREEe] AlztE A
T57] FRAA, ZA s B TS B A AV 3E, BE A A QvkE HdgS A

s7] sk 7] sA(olstel A, e g A FAfolgtal ek) §F Y] e IEF °1 z}zko] Al el
AE FHAY BE 239 3 FdsE A = 278 A )
g Fo A, a1 MY AODD)E FHsty] g v, A AL AKANVSS)E FEEty] Ak v, AlF H(S
P)E Fwst7] s wiAdd, 2 Al 1 WA Al 4 5 AEE(CKL WA K4S AZE g 2Heo| F53t7] Hs

s dEclAe Watss EA g

1 AAEGE e 7] A 24 A= 7] ] AERE Y SEATIA #a gA e BAE ¢
A = LH

tlo
NG
)
B
ol
O
2
N,
Hy
i,
L
o
41
[\
3
(o
N
N
=
—
—

O

Aok, aHE®R, & 27d Z=AlE upeh o], v ded HLj(VDD), B7] Al 1 WA Al 4 25 A E(CK1

Al CK4), B 71 A Haeh 22 Ao} AEEo] AZE fAIAHA FEHe 7 3 Alo] AEEe] v
A g 7IRte]l EAFY. = 27 E=AlE 7] ZIRHTD 2 Aol AsEe] wEHE A7) 7k, @y ki
5 = T8kt 270 m=AlE 7]

3hato] BAIEE 713 2 BZYA] FFe] FEE 7t d$dtie A
1ZHT2)& Ao AZEo] FFHA e A7) 713k, @8 Z3id 5

T 27914, A7) 1 A9 AYODD) 7 AFTEE 717 A7) 71ZHTD)E®YE ofg A7) 7]7HT12)e] YR A%
Aggek, A, = 2794, 7] A 1 WA Al 4 25 A5E(CK

A AODD) e FFY AlF H AV 2 AY AKODD) Y FF

\I

S(CK1 WA CK4)S 7] 717HT1) o] Al =38k
3 A7) 77T o] FEE & A A2 A

7] Aol & W 1 AR AR F AP TR wAs] Ade
48 F ede FasEs 448 5 dn

449 Hksh o], o AAIFES] 47] g EA FANM, 7] 1 ALY AAND), B4 A 1WA A4 F
= ABSCKL WA kD), D A7) A% Bash ge Aol Asse] AV AXE dAAE R FFE 4] 7]
FHDelA AL, 7 F, Aol AmE A7 Tl AAHE A7) AbelA, Azte] EdAzEL | e
HieA EE W exEEA of¥sh AlejHy] YY) AZE dAsEzREe] 82 A FEo % g4
Senw, 47 AZE dAsEe] Ae A 2 7] AZE dAxdel o8 TEEE A7) Havel 4 &
Wb a® oo,

O~
ES
wE PEeA EAe wAlE A e Fdol ¥ vk = 9l Yol S48
79 3
= -

< X | el T4
o 38 "ert dvke AL Foleka. o ANFHe] Ay Y BA AN, AFE BeAE TS



[0511]

[0512]

[0513]

[0514]
[0515]

[0516]

[0517]

[0518]

[0519]

[0520]

[0521]

SES36 10-1717460

7] AE ERA2EE 42 Bae 4 2l Arkd Age Alels] 0@ 2917 £42A o] SHT),
s o G oQow, Zztel sael 47 44 2] zkd AgelAe Wt
B, A7) AZE AX2E Eae] AAHE v|ztel 4A Bge BAZ s 4 )
oAE F Qrh. F BW, 37 71zl 3R Wolw, EAE A4 el FA
|=]

KR
03] FaAEE oy HA FA @ Al Fape] 3xol @ W 5

fA8 4 sl g 59, 4750 2% 6 E 3
Aue g A A7 Az vaAgE, 4 ane 0 1/100002 Fad 5 9

A7) 3 A9 A FREE WAL E 270] wAE vhek ol A7 A Ad AS(SS) % EAF A9
ARG AL FoSA AT, 471 2 A9 A90D)el FF AXE 4 7 A9 A8 FFEE )
Hel A9t 2y gl JET 449 5 Ak

7] Z1ZHID Aol 47 A9F 7] A A AN 37 3 A %
47 3 A9 AN FEEE A7) wael A7) A9k Sk
2 Alojul Alo] whgrAstths Ae FolaA. 471 el Asllxe] wake] HAE
o A7) wale zhgel @ 4 slom BWHA #avh A7) AXE dAAsHEYE FH8 Aol
EAGE, 47 AZE AAZE ACEN B fzel EgHE Ao, 37 BRAA Axe EaA s
HE ® es] A Ased A8tk mebd, g sl zbE Agkel 47 Bt

A (VD)2 FHE A
371 Hdel Al AAk wskE

Hzo osf ¥

skl = QL g el A7) Edo] Wskd TheAol AT, auR, Aew vieh o] ] wide A
AelM e A7 WskE Alojsk= Aol whdaAsitt. 7] W8S adste], = 278 A7) A Zd91(VhD) =9
Az Mo ol stetRt ¥ etk A o ARG, 53], o] AAIFE Y] 7] A B AR, GA
spdo] 7] spattel wAlE w], A7) AZE dALHES 7] o dd Ao e AA, 2 A
of AdsA AT, @] wepw, V] n A AANDD)E FEsty] A A7) wjde] Aol e wstrt
FEomA 7] shakel o d@dFe vAE Ao, 7] FEE B Fe] £ Addd. ades, 37
ujide] defel el Wsk(53], A9l S7hH7F AEoemA 7] gaFE EYREs Aol WAGHES o dAY

O

ge] 7] A FAl A E Alolsk= Zlo] T

oo, o] AN, FA o]l mAE W, AZAH e FARdC eEE e 2¥S Tdds
i=]
it}

71 787 FERE FAAFIoEA, AV i

of ANeNN, A4 BFE BAT w, 47 AAGeelN ANEHm AA AgsE F] Ag FA FA)
EHES fASHE S Asl Brkel datEel J14E ot

WA, 47 A g B4 A EA FHe] ARlo] E 28] EAET % 289 3] o EA gl A
Aomie, 44 e BASE QA AR 49 BA A YAt weld 5 Ak

o=, Havel EFE Beo BB 45 dololyel ¥del, FHomvE AN /% sl F4w
Yl @A AHEY g A5 Aol & 29 EAHT

T 299 EMEJ 7] staEe Ao RREE, ALY skAhEo| AFEHI AC]EAE(2901) B Al HE(290

= Hold 4 Qluh, AL I 88 E(2903)0] 7] Al EXE(2901) %
HEel ¢ 1 1 AFHdE AE BAE 5 Aot % EA200D) T 7] §%4(2903), # 7] AsA
(2902)¢] M2 FHte d9A, A 7 %S AR ES ATHM, & 290 WZ(bump) A ¥
2 4= g}, o] dolA Vied 7] A FA AXe vkAbg A BA] FXelw, HA(R) A FE FH S
= WAL AS(2904R), SA(6) el ZEeF e v A5(29046), 2 FA(B) Ay FE e} T vk
A(2904B) 0] TEET, = 29914, *,:}71 APlE d(290D) el o3 Aloj® FHolA, 4bstE WFEAQ] In-Ga-

ta EdA 2~EH7E A H

ﬂJﬂ

A7) AA el wet AR S FAIE o) = 290 =AE 7ol sl Ak A & WIlE
= =

2
=4

% rlo
&

&L

!

i

300 2HE T 209 A7) A9 A=
v age, 4x 3 AT 9

3o



10-1717460

s==94

A" S

"a]ﬁ

oo} Lol A,

=

A=

TE7) B2

!

)

O

W
Gl

oo

=

o

%o

A

.—

&

H E
RS

, 20099 10€ 16¥e] «

<

oA sl BEEA B HAMe T

e

2=

[0522]

5}

o 71z

E EF 29 H3 #)2009-2790043

[}
=

2l

N

I

o

801

& 2 20094 129

A2009-238869

e

=

iy

P59 47

LAl

101, 102

kR

100:

[0523]

!

olo

104 :

nr

<!

4

105

B D el

112

No

114 :

et

200

No

T

121 :

il
ey

201 :

TE57] =2

!

;O.ﬁ

204 :

LA 57 B

203

ks

251, 252, 261, 262

Mo
B
0

;O.ﬁ

303

No

W) A

W}
B
ca

JRE1A

310 :

B
go

70
s
T

3

313 :

No

Ko
3l

—_

e

=

315b :

No

No
T

;O.ﬁ

323

331 :

No

Njo
T

;O.ﬁ

343

EdA Y

1

=N

=13
=

350

No
ol

—_

e

=

355b -

WX 2~ E

} E

=1
o

)

360 :

No
B
&

]

X

356

3r
Bo

)
o
!

3

363

Nlo

Nlo
X

;O.#

373

EdA Y

T

=R

=13
=

380

_52_



10-1717460

s=s5

No

No

W) A

W}
(=l

T

=13
=

390

(b)

103 102B

114 102A

105

B2

B1

_53_



10-1717460

s=s5

1 =49

1 =84

——t————————

252

262

251

261

(b)

1 =49

1=ZH9

o I

0 I
15 A

252

262

251

261

_54_



Al

103 102B 100

_é 101
SOV S G ——

\

I\
(b)

114 102A

103

(S

_55_

SEE46 10-1717460



10-1717460

s=s3

412

(«
Datil \m

N (_ ‘ ((
JJ

C2
C2
C2

415b

1

R
N‘fo%av X
A /‘%

4150 414b

NAN
\\
421b

-

412

414b

414b

% /
e
w—”»%ﬂawao%'%v;%%« KRR
e
T Hh0
R TR
AR v

SRR
N

I\
AN

FANNNN\\

411

1
2 410 407 415b
A\s

AR
W R

411

411
/

N\\\'}

T

FFr o

\.
5 RO |
Ry |
Aty
R
,.m.w..—'wvww&%%W,%V—%K
"V‘«”V&”.
LAAXT
RN

oo

407
L
AR
&
NS

7
400 41924

400

414a 402
)
RL———

(

5 P

yvm

1
6

(=
DERS)

2 ) O

H

(b)
c

(a)
(b)  415a
(c) 402

_56_

410



SEE46 10-1717460

=97
(a) 461 462
/
465b \ 468 464
~ N
D1 —

D2

45p 4612 461b 468

pi/ | li 7 1 D
450 465al / 462 460 457 46540
465b

_57_



EH8
(a)
450 469l 457 465a2
ASRSR JOMARANANNARANN
\
D1 D2
(b) 462
PO\ ARRSRRISEEERER)
D1 D2
(c) 485 468
@\\\\\Qm&\\ \\‘Q&\\\‘ N
D1 D2
423
(d 452 —
e <
AARRIRRIATERI N ATRRITRR %I

_58_

ol

10-1717460



414a 402 411 414b

&(
\
D
\I
3
N

7 F—
/ /
492 420 4193415 425 407 415b

(b)
414a 402 411 424" 414p

)

((

‘/ // ///%/&/;

422 420 4153412 426 407 415

_59_

ol

10-1717460



€6

EHI0
(a)
m
 / / f /7
394 303 391 397

_60_

SEE46 10-1717460



SEE46 10-1717460

EH]1

(b)

b))
(€S

(c)

~
,
~N

(d)
316 314a 313

b))
€S
b))

«

_61_



10-1717460

s=s5

EH]2

(a)

320
(b)

362

366

364b

364a 363
R

7

323

360

EWHI3

345

(b)

N
\q (4
v
7N
7N
7
lm@ )

«

346

FANNNNN\\

b))

«

(d)

352

343 356

~
_/
~

A S |
i /‘

~
~

350

_62_



10-1717460

s=s5

EH14

385b

385a ggg 973

72b

I

7

1 380 382 372a 4

4

7

7

[ 38

370

EHI5

N N
O e e e e e et et e e e e e =)
<00v ﬁof.v LOOY
'
| 120V ozoy 0SOY 2EOW Go/v ooy | LLoY “
H \ \ \ H
A ! ! /
o N .
: — = e
TTTNT T =TT T
N
R

/ _

: 4
. w ¢ ﬂu _moq

qoop £HO7 soov
900

900V

00 €00V g0

00v -ON

FIIIIII|IIIIIIIIII|IIII|IIIIIIIIIIIIIIIIII[IIIIIIII

\ \
£e0y Y0P ovor

Geoy

(®)

_63_






10-1717460

s=s5

EH]8

=N

_65_



(a)

o= x

Vs=Wo

00y ——

(b)

AT

A
ﬂ .
Eg > Ee
1
7te
\
os

+Vp

/777/

- 66 -

SEE46 10-1717460



SEE46 10-1717460

(a) 0s

a |l e
7T " B £

(=6ND) 2

v
(b) oS

—

Y 77%/7“'_'“_,‘ A

(=GND)

_67_



A

T 3% 94

Y Ec

“TITITIT

(F#) o ol

o i

'

Ev

L/W=3.0/10,000um

1E-01

1E-02 [/—ID(VD=1V)

1E-03 |H—ID(VD=10V)

1E-04 |

1E-05 F

1E-06 |
< 1E-07 E

o 1E-08 |

1E-09

a4

LI

1E-10 &

( 2d%

1E-11 |

=100fA)

1E-12 L

1E-13 -
Y wstms 00 s matrts

VG[V]

_68_

on

Jm

Qu

10-1717460



SEE46 10-1717460

[T ———————————————

B == e — : . :
s = s
Ee : e
Eees = = SRR
H = == = |
§ : : : = p -
FT
i )

_69_



ID [A]
Pl e el
mmmmmmmmmmmmm

L/W=3.0/10,000um(Vd=6V)

_70_

5

10-1717460



EEH25
(a)
1112 13 14
CK1) L
oK23 A
oRas R N :
T LY
|
104] [102] | 103[ | o | jro5 _]_Q,N—1_T]1o N[ [ [ sp2
' (g<sSP3
1718
OUT_(1) OUT.(2) OUT.(3) OUT_(4) OUT.(5) OUT_(N-1) OUT_(N)
(b) 21 2223
24 0— —0 26
274 256
(c)
b 5)1
VDD>
@ s6d_] 331
-t 39 .36 + -+
s = TN TR TN o
| — [ B [y 1) T
- —— L 7 ®
<23> —4 Na <{76>
22> 5JiL! 35 34 41
P SNV WL —TD
i AL [H[J:' 5L
) + T T -
VSS> . . :
52
EH26
61 62
oK T T
CK2 L e i e
CKS MLl il e s .
CK4 (LT
SP1 i iiipiiiiiiiii
NA HIEE I
NB e S —t—— L ____
OUT(1) ¢ ¢ i i iiii
oUT (2) s EEEEEE
oUT (3) g R R

_71_

SEE46 10-1717460



10-1717460

s=s5

EH27

T2

T1

T2

VDD
VSS

SP

CK1

CK2

CK3

CK4

EWH28

2903

2901

_72_



10-1717460

s=s5

EL R

REL B

[Ne] = Bl

100 200 30.0 40.0 500 60.0 70.0 80.0 90.0 100.0

0.0

N[ 2]

_73_



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RHA

IPCH 3=

CPCH¥E=

REAGF)

£

H b2 FF SRRk
S EpEELE

E)

BFRZGERBETEKENRBE TR

KR101717460B1
KR1020127012403

R 2 SRR ST

R 416 25 B kyusyo il PR & H;

B 24470 27 T kyusyo R FREH

YAMAZAKI SHUNPE
OFOFALZ &= Of
ARASAWA RYO
OfZtAtet=
KOYAMA JUN
TokorE

TSUBUKU MASASHI
A ZOLALA]

NODA KOSEI
CCtTMO]

OFOFALZ &= Of
otZtALRLR
TofobE

A ZOLALA]
CCtTMO]

G09G3/36 HO1L29/786

ofl

2017-03-17

2010-09-17

patsnap

G09G3/3648 HO1L27/1225 HO1L29/7869 HO1L29/06 GO2F1/133553 G02F 1/13439 G02F1/1368
G02F2201/123 G02F2202/10 G09G3/3614 G09G3/3677 G09G2300/08 G09G2310/0286 G09G2310/08
G09G2330/021 HO1L21/02164 HO1L21/02266 HO1L21/02565 HO1L21/02631 HO1L21/467 HO1L21/477

HO1L27/1255 HO1L29/24 HO1L29/42356 H01L29/45 HO1L29/66969 H01L29/78648

KA

2009238869 2009-10-16 JP
2009279004 2009-12-08 JP

KR1020120094927A

Espacenet

—MHREERE , SRETPIFNSNEE  AREBEENESIMBARFRITER , S MEARSEERBNEREY , XMa
REZMBETHNENMBETNRLE A RELFARTHRBESREZELI0Y. A GRCBESFENMDFSEENXS
WZE 14 S ESERNERFRENT1x106/cm 3.


https://share-analytics.zhihuiya.com/view/8e1d05bf-19bd-4d5a-a962-a204f187e35c
https://worldwide.espacenet.com/patent/search/family/043876063/publication/KR101717460B1?q=KR101717460B1

[E 3a]

1234

1 =84

A

261 251

262



