ZIHSd 10-2016-0063402

G (19) gt d=E33 (KR) (11) F/EM3E  10-2016-0063402
‘ (12) F7/ME3FE(A) (43) IALA  2016W106€03Y
(51) A5 EF(Int. Cl.) (71) &4
HOIL 29/786 (2006.01) HOIL 27/12 (2006.01) JIRA 71 7ol A R me] oulRr] AFA
HOIL 29/06 (2006.01) HOIL 29/45 (2006.01) Q)R shysbelzl of27] Al ShAl 398
HOIL 29/66 (2006.01) (72) &g 2
(52) CPCE3 okl R}y e o]
HOIL 29/7869 (2013.01) S1R 2430036 7FU7FSHAl ob7]A] BhA] 398 7
HOIL 27/1225 (2013.01) A717tolAE o mto] ol F7] AT
(21 =Yz 10-2016-7012664 () M BE A1
=0]0) o =
ATl 20160549134 A 717kl Ak B o] oulsr] Ata )
(62) 9=4 E35 10-2011-7008275 (Fvlo] A2=)
LELIA(=AD 200913084921 (74) gel
AAAFL 2014908921 A2z wrEw 0|23
(85) HMYTAIELA 2016' 30549134
(86) =AZ=YHE  PCT/IP2009/065018
(87) =A|-&71HZE WO 2010/029859
AN 201003918Y
(30) -A4A+H
JP-P-2008-234603 200811099122 AR (JP)
AA AT 0 F 8 &
(54) ¥l WA gaFeo] X
(57) 8 F
S A7H EAY =2 ANIAHE e o EWAAHE XEche BEA A =2 NS 2 vk=
A AAE AZstes HHEE Aleste AE FHo= 3t FoHE AoE AAd Yof] Ak e el A
S A3 & e AFEFEY AFE MEAFS A4 e ol P02 A, HEAZOREA A3tE
Hteaers 2 9o JAskeE Aotk A 7Y AbstE dteA|So] HteAFo 2 AMEE I A4 Ay AlksE
Fol a2 4o @ =el oA ALgEE Aol migrgsict,
O Z x

170




ZIHSd 10-2016-0063402

(52) CPCESEHF $-2.x 3]d|7]
HOIL 29/06 (2013.01) A 2430036 7F7FebAl o} A7 Al BEAl 398 71
HOIL 29/45 (2013.01) A 717}l AR BFE @ ufo] o] F 7] A4

HOIL 29/66742 (2013.01)
HOIL 29/78606 (2013.01)
HOIL 29/78618 (2013.01)
(72) gzt
a2 AlA7
A 2430036 7F7FbAl o} A7 A EFA] 398 7FHE-
Al 717Fo]AE gHE Qo] o v F7] AlF4 U




10-2016-0063402

5

=

=

o

i
=)

5 Al A
79
37E1

Ao
o
4
‘B‘O

el

23]

)

ZO

&

S,

A1

AT 2

2]

o ghejAl,

s

AT 3

A1

el

2

A3 4

Al

!

T
Ao

XA

glo] FA=A,

AT 5
S e

B



10-2016-0063402

5

=

=

H

e
[=)

A

A

2}

el

Fe, UaE

1

o $hejA,
o ghefAl,

1

[e]
1

o

S,

o,

A5
A5

A7E 6
AT 7

= T A @ ok ol
. = _—
.@ﬂ powow wm S T 2o
T O~ = o m ° o
o R " TN = o . o
e umﬂ_Eu.qu‘mm %MM% Wwﬂrﬁr
~ ' =
© R B R
o =T W B T oA R
= B ~ = R 0 |
H N » Ry .o WP mm
{ T W R %o AR
X K o oKD e
T IS T BRI T
; S xwr M =X
) Sy I A T
: spE ¥ eFEsaiis
. xx s ¥ y i Mo = 55 e i Mm #
X o o % AR N s = %0
~ i ] [ vl [,
x° ol 4B 0 4 prER® & R w
iy " K ™ . ﬂor < ©° T ‘Dl mv/ °
° il oy B ® R, < K
Ay 5 m Bozk A0S %
4 i Oy TIE s ®
= mﬁ qs_ K o W /T oX | = I m
q _&o Hﬂ E ~o X ﬂu.m m go ,DI AT il E =
- <) X :.L = —~ =r N T
I X ﬂm‘_%ﬂ o] ™ =N Ao BT
juiy E QTU B == R E# o = z_l :.L oF
o e B T 7 = o
e ] < do = o M 5 — o #
3 - R X ﬂl aK Jl 0 A =
# ; g o © R JERN wr P Do
= N~ o —_ 3 o — ™ s
i "o R oy B mopd =Ny L
B o i T N Ty 2y X =~ N
= jo! o = ‘.ﬂ " ‘ﬂm M ~ —_—— Wi 0 ‘;L = iy
> oo B Mo o - =) < x o 9 3 oy =
_ o oy P B I M
BK B W o ® - B oo 0 =
oy < — .ﬂw 0f 3 .ﬂw X
oy o W W o 0 P W=
il il = = A AT 1H < =
il o o WoEm oL T X T N ~y = o=
- o M ow o A T = _ .10 =T 5
, ® T G I TGN o3 oy W
T Wo® g S Mg o x ﬁ%ﬂx W o =
R o W ® TR w % SO S R SR
ol O Lir = w o Mo R am
_\5|o oWk %o Wo K oF E K {] o = 7 ar =0 oK m_l
" F oo _ Gl R AT R
M o K 1 o UG a i~ o
ol z B oo Ao L T Mo T .
= TR om v T T gy B B R B
mjy = ®ouoH oy SIS ca APy g o B
L R R Hod WY s R Nwa 29§ BN W
P T RORR T4 P ® % Ro e T N E S oy Ny
T r B rron B Tapr Py WHEE 5T s g B O®
woR T P WP P W ONAWKT A TREEIT oHTWH L WM
s S ) =3
S S (=) S
=) =) = =

(53 %3 0001) JP 2007-123861 A
(533 0002) JP 2007-96055 A

gige] g

[0005]



10-2016-0063402

ol

=

=

H

i
=)

24

=

51 27 =

o}

R

o/

[0006]

T oo
w X Pww m 3
EEEESE ® = °®  Tw
0 ! X )
R Ty . T s w R T
oo A BN I e B o M K
—~ 1 o o ~ o =lien oot |
wjr LLXUr =) s DX ok ol ) -
W R e 2 s = < W I O IRt o= 4 A 3 -
_ o go © - :ﬁ el H o_l <4 %o _,i ﬂ 1_m E.E mm o T
- N il 0 = T o= WMo e . o WO it K = < T ToR olJ K
c3iigr Rl ELf s EEE L S I S 4
PRREST EX A > wpr X ! T P yi TP W B
m#_ma‘._ HoT_\nn/ (PWJ:._WI .ﬁ Nro ‘_|q_AI‘| ‘_|1__/l Xuﬁ‘ﬁﬁe ,A‘.#ml O#,D| o UW,UF 17rn1“_/l
. o fran = " . . JASEE
Mﬂq%%n%%qh »wT FX i&iiwﬂgﬁ O S CE
el E Tw T g TF wr & g e oS Ty U C N
T T o O I Ch 5 o+ Z wd dew
ErETa g T w03 a L I < W 2E
N T — e o mo ﬂq la 0 1)) N n&o.;lo,ﬂﬁ o o = o I = X N 7o
poloﬂﬂﬁuuﬂ = wﬁﬂ z <= fo| — Ner__m@o & wh bl o iy v G oo o
T Aﬂumm . B TE w0 ﬂﬁﬁﬂ o =% i wz 27
o 2 2 e X © g & m,.u ) o ™ o = oy .ol et ~ 0 Rl RC
% < wm M T ma % & 1% = @a TN % ol o T ol Pxo gz op Ao wm = R 0 I g A mﬁ
T u S8 N o Ao BT ° K E g Cy T T o o * W
o e 2w oo W X o o S o o E o W (| m R X =
e lfalh vl & 5% ek =5 T I e T TE
T T Y- e T« R B S o o Pa =
= 750 b o WP E b mJ = T oy 2 T ® M i IO 3 = -~
= o B My X ME T o - B B K2 g= ™ o oE T )
EﬂAIﬂ.HWArL o) Mm X o B L \ml_.‘lr nr o ~X ,D_,.#QNJ 16 Y EJI —~ o 1r1_ mrn_ EOE 4 =
3 - T I WLM N .Wu T ‘WF =) No ol oF = AL - = No ™ ) =) M
=K oS T W - ' ) — ™ ! = 0 - X )
. Mﬁwﬂﬁmﬂ cmu <% ou LF M% ol yﬁ Mg o g Mo X W %zo i o T oo X
T T B oy T o £l L X UM B g Mol o
TE e A - pE T A T I of o o
ioT%m,@@ oy T ST - ) ixw%E%uE < =z %
ﬁo]ﬂ o LT 11 %A X = X ,AojlgoE iz ] = T Mo T KX o ﬂmr,_
o . mwgdr.ﬂ ceps oy mawrdr CORCH ,aomlmrmo 2 &i% R qor_z S
- ~ N il = =5 X — = 1) ~ f _Mﬂ ot
2w e SE X WXL =4 Ty S T 7 o o & Lo R Hop L G O W
- s = T m® W N TP N & ool yo L R I T N CPN )
T EAT RS I el RN THELE R TeE Tgon TE 8T
o .ﬁxy{%a = g E %ﬁo_l X o 5 ﬂmﬁm]&EZ e = = K X mﬂm_% Y
T T w7 K| m@@ o) oﬁ o WM ol o mn# woe i oo ﬂ,-ﬂmk o mm# 1Er1_ No w@ ofn = e o T e d|
oo - = T = X ~ \]_ B N = < B — — nr
S EE-9TRIL TR SR ATE R PREE: Gel L5e 52 E vF ERE
_ 70 n - o 0 = w % b = N ~
w gnﬂfﬁm;mwg Ry Bl SHEZE Tuy B 2 e HE = T g
R reET gl LN wo_awmﬂﬂmmﬂi?_: h;;ﬁ%mmﬂ% < wg a s o T BTE
D ieaEREE TR e e w BT pHzEw g T pEE B L s S5
K X o LA oo, XM wow £OW o w5 DR & N G W D T o
- A de - F ¥ TE g M2 S ot eT_ %L ﬂﬂ%%%%%%& 7T 2R
Fo TR g ¥ 4 -5 o ® D §1¢ar1m e TE T, % BLE
e X oo ~ B Cdo oo ~ T Lo e Mo Hy BB o R
6 B 5= of B3 Ba ¥ ox¥ wE T T P _ e Pl MER 5% ® Mo P LT
D I R oy = . O Q%%Egmﬁ T T w ggﬂ = = = DI
H.f ﬂAIL E‘.* ‘w q A‘m ;OL io = HE ‘W ‘WE Zo X B O# X ‘_IIH . Zo st o UT.E t# — ‘Ur - ﬂﬂ ._m,o . ;OL
S = ® o ﬂoL@oL e B ™ A o o= R = g 1d.|%
’ oo o ol No 7 N B ﬁﬂ m,% 5 = = R H ;,_4_%1‘_/:
= 07 " Ul o N -~ N ﬂA!_
S 5 & M EE W MM I ot A e o
S 2 g Tz L BT DE GEE
m m w W m I — A T T
S, S — =
S o — —
[ S (=3 ha) —
[ =2 = = = =
S (=) — —
—_ S o — [o)} m_
S S = 2



10-2016-0063402

5

=

=

H

i
=)

[0021]

~
‘_._&.o

TR

X
um,o

o3k, Aol

e

[0022]

W}

3}, Al

Ao
Bl
W

flell Al E

[0023]

;AL s

[e;

2 AL =] g9, Al

™

JJ)

i
o

fay
i)l

iy
o

"

[0024]

A2 =9l

7
=~

&l
Br

7o

, A2 A

Br
7o

p—

=9

, Al

Br

7o

Eal

4

gl d (AN

Ty gigkskE =99l @ (AL

o]
vl

E

Br

7o

O;

=<l

, A2

Br
o

—_

e

=

e LR

A
e}

W (end face)¥},

gl <
"IGZ0 W
semiconductor

=

A2
I

=1]
=

(non-single-crystal

=

[}

A

A

33

H
gul

24

}

=2l

1

1l

A el 1ol A,

=n

[<)

A

layer)o]al, Zojk H]

s

ey
il

[0026]
[0027]

ol
;OD
23]

el
i

zel

~

[0028]

R

ghz=wh A Foll di7]el =%

iz
=

9. ot

A3

=
=

¥, Fehzv} A

s

3

~

0

el
3r

2F, A7|EA e 93}, =de] &(normally-on) TFTZ Hojn]g]

oz

]

el
o0

‘m.o

o
)

3L

Bg o7t Ao

g AL

Gl

o]

=z},

o

sy
il

3l

3|

[0029]

K

No

o

H_Alo
o
el

I

o

Ao

X

o-
oy

bl

Ao

T

X

<
4

o
B
&

I

No

[0030]

Al A2

No

K

No

X

<
44

o

Nlo



10-2016-0063402

5

=

=

H

i
=)

[0031]

(IGZ0 RF=A]

o

=

A

oV
%o

=

el
==
oF
B

—

0

bl
=K

= A
uhe}

)ake] A

=

[<)

A

71

iy

ATk wERA, A0

A&
(1GZ0 st
Aol

1:
-
2 =

)
2=
ne

1 3hof

Jol WEAES
B

=

(IGZO wF
[e)

=

=

o

3

=

[e}
HhE A

ez}
g 2bshE e

=

=
=

(1GZ0

2] =
(<)

HFos wheA
2 Pz A

&

=
=

#zn} A7)

o] Aol

)] Al

B

[<)

=

[<)

=

Al A
(1GZ0
A
EAS
I 71e7)

=

=

=

[}

A

s
a

o ®A
(1GZ0 wF
(IGZO ®¥

7HAH,

2] =
[<)

=

(<)

Je]ef vt

S

=

3 s

2z}

[0032]

ol
o

g7l

AT )=

(IGZO W=

o

=

7

)
K

el

3

s}

£

/‘\l_

Fatet.

7
Nlo

+od

Nrg Abgs

L

L

5

i

[0034]

JJ)

Ho

=

)

X
KO

" o]_g

Zoh.

o

ol

°

R

=

=

3 abael Bz A

R

i

k)
o

a2y Al

w3 gtae Bz A, oz s

[0035]

w

JJ

i
o

o
ol L= 7}
el

[e]

LAAI717]

o) &

=

=

afaL,

[e)
B Ajdo] ol FolA,

olzZ 3 o) Z(Ar)
ofzE sprel Thrize,
. Eepxv)

«

Ast W

i

sk,
w3l

A Eekzvt e Axk(e)dl o

o %]

2

A
it
L
L
)

BE EE
Helwof,

L

+

(Ar )3} Azt(e) 2 .

=
A e @AH(avalanche phenomenon) @ 72+
=

0

2

pi

#zn} Azl P,

ol

He 42H0)7F 7]

pul

3L

5 T U9 Ar YAHAr)
[¢}

FHof A
= =

]_

Bzo} Aele] 26 wepd

[

s

] ZH(Ar ) of2T o]

=& ot Ael(metastable state)o]™,

ST

f=1

A A

A
[e]

1
=

3},
=

[

PRl 2 HEobrhe]aL

=2
bl %71

[

[e)

o

Aelsa, of
Rz FhaE AHEE BT

$712 7} u
An(ba h2)e] B nE v

L

T
-
-
w3l

(0% Hr}.

o]
AR
o

I w S AT EA4

AAZE 17F

7]

[0036]
[0037]

il

w
Br

O

<]
4

=
.UT

Ho
—_

7

17

o

%9

%

o
A

1

=

R
~ =

=3

[e2]
S}

%

el

t71 Slel,

3|

& vlaze] g A

hyA
s i

AgsHE

[0038]

ol 7}

HA €k,

°

RF =93y, DC =9 P Yol at,

Afole] 23} Ae] B

p
L

3

°

=

[

A%
Ae AHE

He DC ~HHYGHE Q).

L
L

]_

S

1GZ0 WEZ=A]
Hegel ozt 2o
"m0z oloaE o

2

[0039]
[0040]



SN

]

171 sidt.

o
A
A

AT

10-2016-0063402

5
el g

=

=

Eal

H

e
=)

ki

ALY e

Eal

ECR

Bl A~(multi-source) 2~HE FX%

S

°

A

=

=

AL

i

k)
w

SRk

=

R N E B

°©

o A} 7]
A

=

=

T

By
il mlo] A& 7}

)

Al
i=}

)

g, Anst A o

i)

[0041]
[0042]
[0043]

o M N N SR ar MR KA =

r o — 0 T e = —— =) TO0 el

PORRLLIRETL Lupvr § o ozTees T
Co /A oy o o) 5 Mo < T =) O " = ~ A
o) N S T Aroof RO wm W oy o & o ) B 5
‘MM ‘m .ED gmvﬂo dﬂ MM ﬂ.A ‘ﬂDII Lt ,Ml JU ﬂﬁ OL ,mﬂ ri OE ‘ﬂ,_AII ™ ,w ‘@H c.: TO

= B o w oo — B o . M o= M
C‘.ﬁ Cﬁ o) ... S E‘.* S —_— EE N ‘OI L._! mw.‘_ ‘a ﬂ ‘mlr_i Erl
7 R N - TET W@ 4 F o ar
_— . — = ) —~
= CEREes LY Tzoiad .y S“Few Pl
<] unm K o @ ooy S .MMMMJ-_.L — Qﬂaﬁa M@wmﬂu N —

g o medl 4SS E2¥FZFZ T EX gt

T 4 WL ITEY 2Ty ExnTeSs mx TReT il
o = X - %o -~ — © = — ~ X =T = .m

g %i%wkmﬁowﬁﬂiiﬂwoﬂ%ﬂﬁ Tl TTe B

- ) g T ' — = o S
oy o w g o FldL w 9T e BT E o =
A g sedwes - EL JTHnw T T _F |
T N I N I rooww ol o
N2 o T g MR e MR I T s R To oo

N > 9 N o w0 = S T o WN® o
Mﬁ ) 5 R ey B b WM I ) oo .}o R T = i oK oy Nd o)

0 [ ~ —_ % - ' T — o= . —_ X
o w=HRNLE O ORRey Twmagpd TE = oy " R
o] ™ M K it 5 T

i & gl b (e o A -
Moo Wooo B Fwd owg g m TR R o
% o o o E o] ™ Wy KT ] ) 11 o e ﬂWMJﬂM ° = A ]
& B dERE PR T L BT NG A ro B
~ 3 gEoT 9 R %o g = B do B — 4 O PR x LT
n T TO W oo oo R N R % = =
= NI PM TR S < B o o ™ I w
- I I S CEC - = U2 T %

)| — J40) 0| ‘_I —_ )

% ol L W T oy S a0 O = N E R o s o'
B n RS ogwwao;m_. W T o o N%C%ﬂ A SO
S T U T R R B TES o I

i ) o TR T2 g i
P el e ElE Tk yifie TR SFE8s. WLE ZEZEREER
B PREEL i _Fadh S Pas o - o wB = N E R
poE EN T oW ErRE " Beg PE XK L B

LT _ < ~ ang T T g o o
iy ﬁo ﬁo o N el " © TH my _ —_ Bo OL ) X —_— y &) No X
I S AN . i_aoaaod% "N E 2S5 L w CIC A
g e T HL PR eFEFTT L Ze T ER X iy ROR

9 X 0 GO = — O Lo

r e T T R ol Pmmg ok TR T G B o A S B R
ol E X Mo —x © A In — = | ) 2 D) 20 = | — = = =

° R = O T ar ¥ oo X B " RS ™ B X = = ® ® X
My e . i]ﬂ =1 = W — B o~ s W w o 03 03
ST HhTi s roAf 2EX 4% X P idza BE PY M T T T
wR o OB s Mo X e wo Ko — TR e T 00 B -~~~
! <] o =) m_w T A = o ofy A g e yﬂw ol X OB W T . M PTRE ORI
Lo S e pE T, Bmlelrg LY pTm2 5 R S T
o ol = O 2 8 WE o W T Wz ® oy Ko o= B 5 T o< mo= R R
T O ﬂlmo.q.o%ovl _d«ﬁm,mo AcWEi.le i@. ﬁﬁﬂ%nﬂ_ﬂuw\ ._/Exm% N TR W

. - [ I~ S f svig ~ = o ! = I [ [ [
RS e g aw BBy BRSO dg 4B TE R -
R S WX ™ B W oA R ™ ~ B (0 J O AR — S
g o B W o oY T o o 0 Xq e N ™ & - | - o o o = 0 © A | SR
R W TRT g OB — ) B WO S wno dy o B o~ Q& o < 6
T o FHNME TS RTLT FANPLTRN OHT OHRITFFT OWHIwm Moo oM ooy
= o < = =3 = =

< < < < < = D

(=1 (=] (=] (=3 (=3 (=) (=3

S, S, S S S S S,



10-2016-0063402

5

=

=

H

e
=)

Hr=A) A

L
o

7a WA 7d

j
£

W
ul

o

HH=A] A E 24

L
o

12a % 12b

s
a

132 AZH g SR TS EAR B

s
a

]
N

=0

o

]
N

=0

)

168 AZE 87289 P4 SA w0

s
a

o

7
1A

)

iy

HEE A

L
L

19a WA 19¢

7
1H
)
1H
]

HER] X

L
L

20a WA 20c

o9 ALg TR dE wA

AR AH 7RI

()

HEE A
ik

L
L
L
L
L
L

22b
23b
26b

vl
=
=il
=
vl
=

22a
23a
24+
26a

=y
a
=y
a
=y
a
=y
a

o

[ 54

& FAF hg

F71 9

o}

wigs 44

[0051]

o]

I

o)
=)

EEEIEEEE

ki

of 714 gl

Al

gl

ol T=A] %k

S

o}
-
o
o
A
H
-

I
~K

el
JJo

o)

oF
I

B

H

(AAle 1D

[0052]

N

Edx~y 9 1 A

uluol
171

[0053]

o|

o e 7]

[<)

=4

tol EA2E vt

2]

°

[e]

T

)

Egaady ¥AS 3
AF(AlE A=(101)S 2383}

i A Z¥ #7059 2, #1737 2
o] Wl HoJ&= Ao]E A=(101)2] ©-o Hol¥ 7

|

5T
X

F0) = B2 alumino borosilicate)

ok

3 (Corning) F23]Atol <

L

L

715 (100) ]

g B +2k(barium borosilicate) 2,

oy
a

gEoR, EHFS 713(100) AW (entire area)ol S 5, Al

[0054]
[0055]

E

Aol

L
L

)

wiAd, AsiAE R (108)

M

i
o

o
o
il

<]

Foict.

o
el

3748,

A1 @x(121))S 3

=i
=

F(tapered shape)o] &

A
e}



[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

SIHS31 10-2016-0063402

AllE A=(101) &
T2 (Cu) 52 AA

H-l

z3tshs AlOlE WAk ASAE wA08), @A) Al wA(12DE, GEEAD
B4 ARE P Aol vEAsAT, Al Bl vdgel vtu, = 245 4
& 59 EA Aol gJomza YAdA =AA A5 XItsto] A, UEA =HA ABREE, EENTI), ©
2(Ta), H2ED, EBd0Mo), AFCr), N HH) o=y e HAelgl 94, E 3ad 948 Jrow
e B, AET 948 2HY G, Ft 4EY 9as YPOE e daER JYan

ggoR, AolE AH(101) ol AlolE HAF(102)S Ao Fuksir}, AolE AAF(102)e 29 ¥ &
< ARgSte], o FAE 50~250nm= Frt.

dE 2ol AClE AAS(102)0] ~dEH e ofs) A3} deZehs ARgete] 100mme] FAR F4AH. =
T 0lE AA5(102)2 o3 Absp AejFute] fAH A @ow, Aspdst delZer, A3} A, At
dFHEE, ARSE R oo e Adus ol 83k, o5 ARE o|FojA= = A

o9 e A5 A
T F.
ggoz, ACE dAF(102) fd & AER o]FoAX e =S ~HEHYYI JAFFAHoR FAdrt
=A% AFEZEE, Al, Cr, Ta, Ti, Mo, WoZHE AMew A4 T &3t 9402 AR = &F, &
&3 22 243 FF 52 5 F Jdu. B AAdoMe, mAgow Tidy o] Tiw 9o d4FnEwAl)d
S HFsta, volrl 2 Yol TiwS Ae 3% 722 ). E3, =PYUe 2% TRE T o, 4F
v o geus A Frh. w3, =R AgES ¥detsE dRuEYY wETx = g
o] =R % =u},
Soz wde 9o Al AsE WA (R AAdoAE Al 16209 S AFEgH oz Agaeit, E A
}‘]Gﬂoﬂj‘i“i‘?, Il’lgOgZGagOg:Zno = 111?_]_ ]:/]'7}]1% /\]—%0}1, *é“i}iﬁ%, %}-Eﬂ]% 04Pa ﬁaﬂ]% SOOW, /Kél}_}—%}_%
A, of2 7k §HES 40scem =HEF] 2HE ARSI In0;:Ga0;:Zn0 = 1:1:120 EPAS Ezo=z
ARSSAL lgol® EFeka, AR ASe Z27] lnm~10nme] A RS EFSHE 1620 Fo] FAHE A9t
ATk, w3 EAY AER], A (0.1Pa~2.0Pa), A (250W~3000W: 82X &), 2E(AH-2~100T), W34
~HE ] Az 58 HAd] zAdFgdozH AAHHY] FF vt ZAAHY "Ryl 2EFH, FHA AVE
Inm~10nme] W9l Zdddz & = Adrt. Al IGZ0FE 5nn~20nme] 9 FAS zte=th, E2 ) 2 Yo 2
stel= A4 el A7t B FAE 23R &4 2 AAleel 9deo] A1 16209

AgFozn gl w59 B N R P
de WAL 5 ol dvlol w el glo] A% Avkale A4S, WE W WA Ax FAE e A
ol what et

ooz A2 LEIAIHTE ZAL Fste] HAXRE vAdE A5, Al 1GZ0EHS o Hdtt), & AA]
ol M=, ITO-07N(HF3ltet FA AL AF)S AMES AE oo &), A1 16209te] EF a3t FES A A A
16205 (111a, 111b)S FA gl T3, of7]AHe] o HL&, dE o Hd FAFA &a =glo] S ALgdl=
t}.

o g, Al 16209 o H3 FUI YAXLE npAAS AFRE], o F

2 AFE(1052) D =7l AF3(105b)S AT, o weo] o WHonE AIE = =

AR, B Ao, SiClet Cly9b BClzel E7tAE whgrtag ARE3 =glo] o Ao o8, Tiw
Al TS 22F 353 SAGS o Aste] 42 A=3(1052) 2 =9l A=35(105h)S A3, o o
Aol dirEs = 1(B)o] A9k, E3, o] gl e] AWyl & 4o th-3dT),

&

A2 EEaads FA6 9o, A2 HFF(105a) % = HFF(1050)3 FAT Am A2 BxH(122)7
e WA(RS AFF(1060)S T 22 ) 70w

o

oy
>
_1
o
AW
™
o
[
roh
2
Do
U
=
-
Do
>

MAAE R o], AMAAE wA(108)F FHHE A1 1620%e] A A=) SR QoA =, A2 @At
(122) 9] ol EAsar, L3 A2 Gdxpe} THEE Al 162092 A< 16705 (123)0] =3},

UsoR, dARE viAs AN F, k=vt AgE Ak o] @A dHEs
B Aol =, AbA TRt ofmt ThAE EQldte] Sdtk=vtkE WAATIE o AW EPY

1col
A3

o 1

_10_



[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

SIHS31 10-2016-0063402

= H1A=Z AA
A= = d S )
o 212 (200°C~600

Ir
B
.
>4

2 A5F(1052) 2 =9 A55(105b) 9] S 4ts)
2 AFE(1052) D =7l A=3=(105b) <] xH% 34

ul
-1
= 3
ta & 5 Qv olE:l 1 Abstubel] ofsf A g
3}
=

Eepznp Aele] 2o webs, wEEof
A e g)el FHHA 3
Gut 48 BEHA 2]

=d9 99 A

N
e
al
BN
2
2
3
X7
rir

£ =
MR
=)
M
e
N
N
oz
N
X

YR 52
e

32
=
t
%
Ju
o\ b
=
Ju
fi
Ho
2
[
[
o2
12
g
[
g
ro,
R
18
mlo
ﬂ‘, oL
ox
o

g
I
)
[N
=)
_>i]_'4
o,
il

il
N
aly
of\i
-9,
b
oy o

1

o
T

ol
o

B

[>

[
(H T

o of o 1x

12 8 w2

o o ya
)
ofy i
=

B

o
R 1R A

2 rlo
o

=)
=)
o,
2l
A

Moo el
Yo
Y
ol
-3
S o
LT

iy
I
n
22
v

il
)
[N
=
o

Foll, 7]l i%%Ol o] A2 AbshE WA (R A A E A2 16Z0PH S %
T, ti7lel m=Fge] glo] = RAe, AE AAF3 HPEzﬂzA
FES FAANINA Fe X%ﬂH &t 2 AAldelM =, 27 8%A 9] In, Ga B Znd EFH
A A(In:05:Gaz05:Zn0 = 1:1:1)& AH&3te], 7123} Bl Abole] A& 170mm, $+¥ 0.4Pa,
AF(DC) A 0.5kW, o= W= A E917] dtollA ek, =R, H2a A{F00) ALE RSk, WA

b datAl =7] well nhgrA etk A2 16207 5mm~200mme] o FAE ZHEt
B A A, A2 1GZ0RHe] = FAl= 100nme] vt

A

= Ru)
2 O o
1 Z -
)
[N
=)
_>‘J_|‘
o

fF 2 % oo
ko)
f
>
>

o
o

A1 162099 Atz 24 A2 16209S 34 —%ow, A1 162079 = 9] stasrty B Akavt
A2 16209 Well st} o & 9, Al 162092 AozolA el Akarts 353 ol2 27k~ F32] HlK

O A2 16Z09re] Aoz zio A9 AbAhTts fEFo) X}X]E}E Hlgo] @2 xyo= s}, FAFHoEE Al
162092 3] 7la(ot=E, e dAF 5 HH7](“L ARaTbs 10% o)k, of=:r 7k 90% o]/ el A
dutsar, A2 16209, Aba E917I(HEs ATk frafo] of2t7bs fEkah &AW 2ol ) ol At
o A A7 A2 16209 Wol ¥3EEE storxi Al [GZ0UHTE =d8S 3 & 5+ w3, B
Abezb A2 16208 el 2RE S FomA o HFol AxS =R S glar, wEbd e -0 ZHE Zh
= AN LHE 98 5 A

A2 162092 e, WA o A¥EHE 33 Anel A3 WS AFSST £a, tr]d wEHo| glo] A
Bl Aolghd, WA o AvWEE 3 Ao 2 AnoA Ausl= ).

o2, 200C~600C, HEAOZE 300C~500C 2 EAgE st Aol npghzsitt. 2 HAAJdo = 2o
a1 Ah FH7I0A 350C, 1A ExglE sttt o] dA ol 93] 16209re] A+ @] Aujgo] &
sk, o] Aol 93 Aol ole& Asse W ouX| 7t alE ] wiEel, oJrjAe] dAe(Fod

< dlo

0

dl
g5 )7t Fest. w3, dAgS Pk golWe, A2 16207 AuFold EWs| LA gon,
dE 5o i A5 F4 Fol Y= Frt
o, A3 LEALTAT BHE Yool WALE vhrAE Yy, 19 ofa) wHad R A

\=)
3le] 1GZ0 WHEAF(103)S AT, B AAdoAE ITO-0N(B53eF2 34} Ax)S AHE3 ¢
&, A2 IGZ09HE& AASFAL 1620 WEAF(103)S FFsoh. =&, Al 16Z20%H A2 162092 & 2
Al(etchant) & ARESF7] wliEol, o] o Adl <& 1 16209e] AAG. weha, A2 16209 o= J 1
1G209e)] WS BaEA, =FH Al IGZ0W(IGZ0E(111a, 111b))2 olAHL, A2 PA(104a), =N
g (104b)o] BAET. E3I, 16GZ0 WEAZF(103)2] olHL, AE oA FAHX ku =dlo] o HS ALE
sl k. ol FA 98 1620 WHEAFT(103)S AY FA dgoz Fh= vt ERA2E(170)7F Alx
"}, o] dAdA Y] GHE & 22 EAET. ES, o] @A FHEYF & 59 d-3ET).

o2, HAXRE wulxaE AASA, 1620 HEASSE e EE ZA9(107)S Y. BE FAw
(107) 2.2+ =HAHHY & AFEsto] dojx= ds) A9, 4kt deEq, Absidst A2y, 4bsh o=
5

v, A B So) AhgE & Q.

goR, A4 LEaadgy] F4E Psto] GARE waaE PAstal, HE AAUH107)9] o Ho o8 =

yg 1 im ME
S,
drooM 2

A

i

]

_11_



[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

SIHS31 10-2016-0063402

v A9 2(125)% Pt m=SH, o] o Ho] s A2 @A(122)e] EddhE 7

%GZ?)E A, ®eh, weg 85 AZE] 98, Y dAXE vkaaE AMEske] tolrt Ao E
AAZSE AT AE AT mddts AE E(1260% 5U3 UAXRE wpxgz2 PAsE o] nfgz st
th. o] @Al Y ET} = 2bo] mAlET),
ojolA, HAAE wkaAE AT F, 5 =Aue dudt. 5 =AY AnEs, ARl (Ins) o
Abskelye B ARk o] fha(In0s-Sn0., 1T02F 3P T& 2HEPEHIA A5y 5 AH&ste]l F4d.
ole) gk Azl olF A= @Al gdom Itk ey, 53] 1109] o olmo] WAE] =
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A4 0g A% A714ew A58 $E ATL AR qEGA A% 9o GAaw, 5 4G9 A4
2 A% A4 BAE Aol AT, ol A4 BAE, FF AFS 14 A9, o So] D EE 0V E
oz Y] A% Dol

st TS & 6ol FAHA o, & 63 Folgk U= A& & 8o =AIFT. = 8olA= FHHAIE Hj

_12_



[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

SIHS31 10-2016-0063402

=
Ar AR 5 A, = sol Yo, E 63 FAF PR $UAF R5E ALEsio] Ayt
OB o= e syl

q
[e]
el A o] AT, A A9E st A
oy A
l

e
>
2
3o
©
2
o
‘T
2
2
N
L

= <
wAZE ATk g FA AR w3k
Skl (black insertion)o]g} &

Hobh, 291 wi&TEele Bele w 0E PE/EE Ak wETEd QelE, Bel £1 F717 15w
w ow) ooz AgPons I Syl M

F qn
B AN Qolt nAYde] EANAEE, AY 94 FeonA 1620 HEAFS TR, S5 5
S 542 FHka QY] e, o TF JEE] 239 ¥ 3

Axset e, 449 A9, 48 5

AAH7] wZol, A ANEAEE ALY A, A& W GND, 0V o2 AA3 7] fg
° J
o

A4 w47 A B A AAE Azehe Aol 22 0l R AoE el HaA A
Fidlol AlFEt. webd, wAveE A9 FFAG D140 JEHE A5 WAt AgE

B oANe) hEY, AR Ax, 4 ARSI Gon], -exust we v EAASHE 2%
gom, FEH T4 A4S 2t U EAAsHE A2 £ Ao wmeAd, $58 A4 S4% e A
AYE 2E W EAA2EE TS wwA At AT £ Ao

(A 2)

B AAdE, A 19w EaAsEd o] 22 99 R A G9e 22 AFF L sda ATFe
Aol gAshe dolth, AAd 13 B FxE 2% v Eddad 2 2 Az $A0 g, = 9a U

A A4 o 13 AR tpE7] wEo, & la WA 1c, = 2a WA 2¢, & 3 WA 6, = 7a WA 7d
g = 83 FAS FEE FU HI5E Al A T Wk dwe Aeksio], o]t dw i),

AL A 13 fFARSEAlL 718(100) floll =A@ 5, Al 2EHLIHY S Pkl dAx

mpAaAE gAdstar, oFel s =dad FE& Arstel wid # AS(lelE d=(101)& Esh= Al

A, AHefATE wiAd(108) R oAl dA(121) S FA4E . o] dAllA Y] @Rl & 9aolil, = 9ax= = la
sdetrt. webA = 39 Adks = 9ast WSt

ofol A, AAlel 13} FAFSHA, AlolE A=(101) floll AlelE AAS(102)S AHol &4

(102)2 =9HHY Sol ofa) 50~250nme] =t FAZ FA4de. dE 5o, AE 4

of olsf A3l dejFeE AHEste] 110me] F7AZ

=]
E

o=, AlolE d15(102) 9l Al Abske wHEAle (2 Aol = Al 16207
fﬂ‘:} E‘ /gl‘] 01]0]]}\'1"5.‘, II’IQOg:GaQOg:ZnO = 1:1:1 %’8]’,]2, Aulz AL O]—é

O 1T, d

o,
>
o

>
>



[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

SIHS31 10-2016-0063402

ox
1)
=
rlo
RS

T2 A8 olE2 JtA S 40scem =EYFF] A E AURS 3TF. 1ny05:Ga05:Zn0 = 1:1:1¢1 €
h= 1Inm~10nme] ZA LS E3sl= 1GZ09o A
AJuket=] (0.1Pa~2.0Pa), A2 (250W~3000W: 8

%
ofr
ol
=
oX
=)
S
o
=2
H
N

30,

o

ts

o
Lo o

)

1o,

o,

™

R

o,

nZ oX,
o 2

Ha, A4 77]E lnm~10nme]
u Yol A4 Ho] EshE
A1 16209re] 9 57 Snme|t}.

s
onl
o x
i
o
i)
s
A
2
i)
Lo

>0t BN rle e

£ 8o
i
L

=2
32
2

>

ox 2
o ) 12

o

0,

>

i

BN

ol

o

ol

9, =HEHE P 2 F&H o Al 16209 f1dd =
o] AEEAM+=, AL, Cr, Ta, Ti, Mo, & WEHE Mued

=y 2
BNl i
-+ .
¥
o
H
rot

I off ox
il

)

i)

4

posa

i)

o
2
x
[>
)
An)
ol
i
o
il
i
2
=
fo
=2
N
©
2
o
i
=

=l

= h
k. A2 I6GZ0Ho A, Aut HZo] 37] 1nm
S AFg3g. A2 162092 Snm WAl 20nme]

s ox X
i

H
[ep)
N
S
2

r yo ot Hi

Sy
5
=
©
£

AAZ Al 16209, =d49 2 A2 16209, AHEHHPE AFESte] Ao =9E 7tx e AXE
HA @a d&HoR Adud 4 Q. gyl &R 21 A& A
_‘T_ u

:
F54 93 A Yusts A5, wEAsls Qe aw

o

olo] A, A2 TE LT GAES sk, A2 1620 $Joll HA2E waas FA4ska, o Fd o)
g BES AASY, Al A2 FH(106a)F Al =l G (106b), A~ HAFT(1
(105b), = A2 IGZ0T o & o]Fold I6Z0Z(11la E 111b)S A3}, o] AL o
2 mE A4 AL AALET. oJ7)olA, I1T0-07N (FFE AW Z(KANTO CHEMICAL Co., INC.
4 oAl ofa, 1620 S(111a R 111b)= FAT 5, SiCly, Cly, B BCI;o £ 7FAE Whe 7hAE AL
A

1>
=
oMt
=
Lo
:(?1:1‘
=
=
=

=]
: and
WE,
=
=
o
i
R
o
;

3 SANS o Ade] 22 AFE(1052) 2 = A=
(1050) S FAgh, 2 ¥, Y3 HARE vfxas AFREY, ITO-0N (UHE AnmZ AZ2)S AFEE 54
1ol 2s], Al 22 99(106a) L A1 = F9(106b)S FAZTE. o AN YHEE & 9bol =
Algteh. o] GAlA Y] A EE £ 4o 3dEt.

A E Tl AofM =, HATE i (108) 3} T3 sk A1 16202 2 A2 16202He]
of glolxE=, A2 1620 Y9l IGZ0 F(123)0] A2 ©hAp(122) 9] FA&ghet. &g
of §JXstar, A2 @Aet FHske= Al 1620 2o dF-<1 1620 F(130)°o] FE3ghrt.

J_?l_‘

olojA], HA2E waaE AAS T, Tozur HE P, o] WA WHEEE & 9co] TAISH.
Ao E, Ah 79k of SYgaiA FekzvkE HAAITIE 9 29 HH (reverse
sputtering)= 3L, AlolE AAZF = ARG gTE. whEbA],
o FaE WA AAEL, B3, ACE HAdFe ZWS Aka 7Y dYgoz JMAWHE) T, AllE
Ao Fwd Fsle] THE A H Jdoz upite Aa Ao Aol AlFy T
S g1k X (200 WA 600T) Foll 1620 WH=AT o] A MAS s Ao F3US AT Ao
¥}

F7F AAES. ARy
, A2 @2p(122) 9 o}

:
El
9

)

ad

A Zy et

222 AFZ(1052) 2 =# 9 A=FZE(105h) Yoll&= 16720 =(111a @ 111b)o] AFH 7] wfie], Zab=nl £abo]
AZEY, =3, 1620 $(111a ¥ 111b) AT 7] wFol, &2 A=F5(1052) 2 =<9 A=53(105b) 2] 2kst
2 gk viA Ao ZTUIE AT 4 QUT).

Zelzul Ao AN E, A2 AF5(105a) 2 =9 AF5(105b) 2 =&d SHE 9o kst (A
SHA] 5ol FAEANE, B Rl oAM=, A2 AFF5(1052) 2 =99l AFF(105b)o] A FA JH9
27 AE3A @7 "o, EAE doy|A v #E 4= ok il o]k aksluhe Alg ¥4 oY
T A2 ASFF(1052) 2 = AFF(105b)e], I Apolol] &z g H =l JHE T Hie TFERE



[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

SIHS31 10-2016-0063402

7FeskAl ot

olojA], Zp=rt A F, ti7]el m=&EA @i A3 ArshE WA %—:1‘_/\1011011*1—“— A3 16207 o] F/d€
otk A2l 5, dirlel =EHA A A3 1620%E B8k C AlOlE Add=3} whzaul 7he] A

gl 1 HAG o] BARA GRS v HolA madHeltt. i AAjdelXi=, HAo] 891A0laL In, Ga

Sng Eotehs AbskE WAl BR2U(Ing0;:Ga0;:Zn0=1:1:1)& ARESh of2r i Ak #9171, 719} B

kel A=7F 170mm, 4+ 0.4Pa, ZHF(DC) A 0.5kWolA #13 1GZ0 o] FAHTh, Hx ZF(DC) AYLS A
S5, WAE AR 4 9, FA BEEE A 5 7] wEel vtk Al 1620 whe] 9 FA=

5nm WA 200nme]tl. B AAjdo] A= A3 1620 Ze] F74]+= 100nmo| t}.

A1 2 A2 1620 wHe] Aul z=AT} Aoldk Auk zA4 stolA A3 1620 wHS Aubdto 2 A3 1620 = Al
2 A2 1620 2] Ak FEHT 58 Fro] AaE ¥FEl o]Folxtt. dE Sof, Al 2 A2 1620 2o
At 710 M) olmE Tha %%k(flow rate)o] W& Atk bz @O HlHG Ee Ak Vb §7F9) W7t o
21 stell A A3 1620 #He P 7kt

m a

)
_
- X

TAHeRE, Al R A2 1620 T2, 3 (f)7ka(ok= B AF T) w97 shHEs EL
ot 7h290% ool A BAEM, A3 1620 T, AbA w97] SH(EE of= b fFF o AtA Vb %%}
o] 1:1 E= 1 o)A e

A3 1620 vl © @e ) MaE EITHE
it R, A3 1620 ol © BE o
webd], £-oulzt ¥ wu EdAAHE 98 gtk

olojAl, 200TC WA 600C, AukA o= 300T WAl 500CAHA dAAE)E Ashe Aol Ak, 2 Al
A=, 2Dl wol, Ha #9171 dtellA 350TE 1413 F< X Es Pk, o] dHgE T3, 1620
ol = el Aujdel dopdrh. AR ofs| Aol o]F& Aslstz W oA (strain energy)”h

&S
¢35 7] oo, EAE(F od 3= Fasit. dAE EolwW&, A3 1620 we] Awr Fepd 5 g
AEA gon, oE 5o s A5 A Fo P& 5 ).

ololA, A3 EEAIHY TBES Pt HAZE m2aE FAstaL, o o EZad FEE A7
o 1620 WEAZ(103)S A}t A& 34S T, (620 RIEAS(103)S Ad 4 Fd9oz2A Eghst
= 9 ERAZEHATDHE AT F k. o] wACdA Y dHEE E10acl EAIFTE. o] WAl e W
TE = 59 ettt 2 AAd A= 1T0-07N (ﬂE AN )& AFESE 52 d A &), A3 1GZ0 =S A A
sto] 1GZ0 WA (103)S FAdsth. Al 1620 9, A2 1GZ0 9 2 A3 IGZ0 well= Tds FAAE AFE3)
7] wiZof, o] oAl o, A1 1GZ0 o] dF % 11]2 IGZ0 o] AHX7F AlARY. A3 1620 oz Yol
A2 1620 el Y= BREEL 247k A2 A2 99(104a) 2 A2 =89 94 (104b)e] ok, A3 1620 e
2 99l A1 IGZ0 o] FHe BT FHATE T 10a°] =A|8E ule} o] A1 IGZ0 |l g & %o FHWo] =&
Hoj ¢zt oA Fw | drRmel o] WIlTh, 1620 WMHEAZF(103)2] olHS £ o H] AR gon, A

ER, el714e) oFel els), wAel QolAE, Az B AFHI A2 1620 FoRE FHd

,_¢
)
N
S
o

~~
—
o
w
N—
o,
2
At
i,

oloj A, Ao 13} W3 HhPoR ®WE HAu(107)S FASY 1620 MHEASS "tk olF o 4L,

1o
oft

BE AAu(107

gAe &, A4 TEYLTYT FAHE Pty HUARE wAIE A, He dAY
(107)& olHste] ZHE

3t
(125, 126, % 127)& A3t o] dAoA e dHES %= 10bo] =A%}

Ot UASE vhaaE AAS F, T EATe guach olold, Als mEe s
dAAE wazs YAetn, oFd oa BHad TRe AAskd Hx AFU0S FAFL, Bl
3 SARR R UOE GAG. 3 A, ARLE daaS ARG, o DI DAES £ 100 %
Ade o) AdAel 5

m
e -
% i
(@2}
2
:(,>1:v
ol
ok
28

o
I
% i
1
T
2
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b
o~
T
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Az, W AY ANAEE YT F Aok,
W oAAd A A8 -AEE we EAAAHTDAAE, B 2 o 9 Bie] mael gojo] AT
g, & AFE A6 19 s FHE 5 o

2 AN A we EdAsEE, As 99 EE 2 9el(n, Ga W Edeh AR 2
B WEAS)E TR, A AFE, AE AAF, £ 99t = FY(In, Ga Rng EIFHE A
A7 A WEAS), 22 R SdQ AFF, R BEAS(In, Ga Wnd TFE Ak Y AsE 9
AZ)el AFHE FEE etk webd, A= AFFw hx 9 =ddl AFF 2] At WelHy) Wi
o, WEAZ FAS gk Srieke 714 ARAREE 44T F ek,

A ZA ] gloiM, FdE 71 ol Holx TE 3=l

, 1w A 20) weh gAET ER, AA 1 EE A
2] 71%8 WEt EAA2EE ALY W] i, TF IR F, 0-AEY FIE I 5 de 7
o) ARE AN W EAX TG FAT A% Al I @)
% 1zaE ¥ owwel wwa g9 Adel oEw vEs g oy EA gA) BSwe] Jddg AU
% 120 BAR BA AAE, J1RG300) Ao, BA 2AE 27 TR BEo HaE e fay
(G30DSh, H2F Mests FAM TF HR(5302)%, H9E xR whe A5 P Aojshs AEH

75 3]2(5303)2 £33},

AR (5301, AsA 2 2ste 549 AEHA(S1 WA Sm) (ZAISHA] &
ol 98 AsA 5 F2(5303)9F HEEHI, FAM e 32(5302)ZHE § WEom AP EHpe
FAPA(GL WA Gn) (ZAISHA] &)l o8l FARA F& 3 2(5302)d HEEth.  shaF(5301) &, A134(S1
WA Sm) B FARAGL WA Gn) off dSstES, mEYA PgoR ujxE E5 IFh(EAEA Fe)E 2T
gt 7F st AZAS) (AZAST WA SeoF o= sk 2 FARGH (FARAGL WA Gn F

3 FEET.

wak, A 1 T 20 7]
2o ailA & 138 FF3Fe] A3,

y
i
£
=
[
@
X
[

Hie, n-A¥E TFTelY, n-AEd TFTE X sl Aad +5

T 139 EAE A3A 35 Fa2E, sgloln IC(5601), 29X 18(5602_1 WA 5602_M), A1 H]A(5611),
q2 B1A(5612), A3 wlA(5613) 2 vlA(5621_1 WA 5621 M) Eskstch,  ~91x 22(5602_1 WA 5602_M)
77y e Al ubek EWA]AE(5603a), A2 wEt EWX]2~E(5603b) R OA|3 9 E@MX] 2~ (5603¢)E EE .

N

cgboln] IC(5601)%= A1 WiAI(5611), A2 wiA(5612), #13 wiA(5613) 2 wjAl(5621_1 WA 5621 M) HEH
o, 2=91x] 25(5602_1 WA 5602 M) ZH7be, Al w4 (5611), A2 ¥l (5612), 2 A3 vl (5613)00 F &=
I, wjA(5621_1 WA 5621 M8 ~YA 1E(5602_1 WH] 5602_M)e ZHzF dE®ET o wjA(5621_1 WA
5621_M) 77+, A1 ¥t EWAAE(5603a), A2 wreF EWA2E(5603b) E A3 wFE EWAAE (5603¢)E
Eal 3 AsAde] HEET., oAE 5o, JEAS] wiA(5621_)) (WA 56211 WA 5621 M F o= b,
292 28(5602_J)0) E£H = A1 2yt EWXAE(5603a), A2 2 EWMAAE(5603b) 2 A3 we EdX]
2H(5603c)E T3 AMoA(Sj-1), ANEA(S;), & A H(Sj+1)el ",

A1 vl (5611), A2 wiA(5612), 2 A3 wjA(5613) ZHztol=, Alsrl .

EgholH 1C(5601)= ©24 713 fo dAdse= Aol vzt 294 +1(5602_1 WA] 5602_M)2 sk}
TUs ) fo A= Aol viEAsith. wEbA], Zelold I0(5601)9F 29X 1E(5602_1 WA 5602_M)

2 FPC 5 Batel A55E o] g s,

o

oM, = 139 Z=AE ATAH FF IR FIS T 149 EolW XHEE FFde] A3, T 149 Elo]
AEE, 1A FAAGH) O] ABEHE A5 Ak A, idAY FARGH ] A8 73, Al A
A 717HT1), A2 B A Z17HT2) 2 A3 A8 Ag 7HT13) ez Bddnt. @3k, T 139 AFA

[z o
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[0138]

[0139]

[0140]
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TE 2, el FApdol dEsE Bl = 143 FARSHA FAE

T 149 oy EE, JjaA 9 wjA(5621_J)0] Al ¥ EWMA] AE](5603a), A2 wFE EN R 2~E (5603h) 2
A3 Bk EWRAE(5603¢c) S a8, AETA(Sj-1), AFZA(S)), AZAGSHD A AEdE A$E ey ¢l
=
T 149 ¥lolW A E =, 1397 o] FAMA(GI)7F Aely = F/}_O‘IU], Al ¥ E WX AE](5603a) 9] 2/92 Z o] Elo|
W (5703a), A2 ¥t EWA] 2~ (5603b) ] &/232] B}l (5703b), A3 B EWMA] AH (5603¢) 9] /29
Efo]®(5703¢), ¥ JEA ] A (5621 _J)o 48 = A& (5721 0)E YERNa ).

Al B A" 717HT1), A2 H(T2), 2 A3 B A8 Z17HT3) el QhoA, ¥ (5621_1) WA Hf
(5621 M)OHL Folgk vt L {\JE%O] AdgEnt.  odE B9, A1 AR A" ZZHTD doJA A (5621
HEm, A2 B A" Z17HT2)e] dolA vl (5621 ) 9Y
HEAL, A3 AE A" ZIZHT3)el dolA, w5621 T)el dE == HiY
L A%+ /‘1§ﬁ(5 Dol g=gdc. =g, Al AB A9 717HTD), A2 A8 A9 717HT2) 2 A3 AH A
g 71ZHT3) o AA, w5621 ) JHEEE vlYQ A&E Z+Z)F Data_j-1, Data_j, Data_j+12 YERT

_>L
14
2
S
i

—
é
°
E
i
s
_VL
to
>
1
s
>
1-0{1
oo X
L
N
=
hines

= 14 o] ZAF vke} o], A1l ME A" Z|ZHTDolE, Al v EAdX]2E(5603a)7F B<(turn on) ¥l
A2 Bk EdW=) AE(5603b) D A3 e Ed;MA] AE (5603c)E Bl Z(turn off) Eth. olw), ujM(5621_J)°l
g =Data_j-1)e], A1 ¥ ERA2E(5603a) 5 E3A AEA(Sj-Dell gg=ct. A2 Ar A9 7|3
(T2)oll=, A2 9 EdlX]2¥(5603b)7F ©-2 =i, A1 99 EdX~E(5603a) 2 A3 22 EWA] 2~

(5603¢)7F ©1ox gk, oju], wjA (5621 1)l === Data_j7k, A2 ¥ ERA~E(5603b)E EA A
Aol dEdg. A3 B A8 Z1ZHT3)olE, A3 vk E@XAE(5603¢)7F B2 Har, A1 vhe EX
2B (5603a) 2 A2 € ER@AE(5603b)7F ©oE vk, ojuf, wjad (5621 )l O‘Ejﬂu Data_j+1°], A3
whulb € al ] AE (5603¢) 2 EalA AlEM(Sj+1)o] dHHT),

A<k npol Zo] = 139 Az A JE 2=, e AloE 7
E 48 zbel @) WA (5621) SR E Alle] s el HEle Al
AEA TE HzAAE, =l 10(5601)0] ATHE AW Fay

ol of 1/30] @ % otk A% AS7E AEAe) Sel of/3m ARHA, E 139 ABAH TF Fzel
G Fol WuE 4 Atk

o, A7) olael B el 7|2k Z4zke] QoiA @A) e wRE AlF) ol AE e WS A%
AA~E 9 ot EAXAHE Aojely] 9% WAS e Al Bas.

° U7l o del e e 7ztem Batehd, @)e] MB A8 7)3ko] gopxith. uw

2hA], e AolE AE 7|72 T Ei A B AY vt s FatE= Aol updz st
0 24, &= 159 Eoli AHEd| m=AIFE npel o], gsfe] AlolE e 7]zhe], e xbA] (precharge) 713t
(Tp), AL AE e 71711, A2 AH A8 7]ZHT2), B A3 AE A8 7)IZHT3)ex 23d 4+ Atk =
]/\ 5]

159] Efel® AE=, 1Al FARA(GH) 7 AEEE Elol, Al bt EWA2E(5603a) 0] =/ E°] Elol
(5803a), A2 ¥hv} EWNA] ~E](5603b) 2] &/2.22] E}o]™(5803b), A3 W} E WA ~¥(5603c)9] &/2 29| E}
o] (5803c) B JEA S w5621 1) YdE = AE(5821_1)F EAEHA 2 L 15 o] =A% nko} 7o,
Z A 717H(Tp) el dolA] Al ¥ EWA] A~H (5603a), A2 €t E%X]¢E1(5603b) 2 A3 Bkl EW ] ~EH
(5603c)7F 1 #rk. oluf, Wi (5621_J)o) ¥ = ZelxkA A (Vp)o], A1 vhet ERA2=E (5603a), A2
uhuk E 2] 2~E(5603b) 2 A3 Wt EWA2~E(5603c)E EEA, AEA(Sj-1), AlEAS)), 2 AlEA(Sj+1)
Z¥zboll Y ETE. AL AE A8 71Tl holA, A1 Bt ERA2E (5603a)7F B FHaL, A2 @ EH
A 2E(5603b) 2 A3 W EWAAE(5603c)E BLX fHrl, o, wjA(5621_J)o ¥H|HE= Data_j-1°],
AL v ERA2E (5603a) 5 S3lA AlSA(Sj-Dol dEE . A2 B A9 77T =, A2 ue ER
A 2~E(5603b)7F B wHa, A1 "t EdX]2E(5603a) L A3 wEE EW@XAE(5603¢)7F X Hu),
olu, Wi (5621_J)oll 94 ¥ = Data_j7b, A2 Bhet EWAAE(5603b)E B4 AFH(S)Hol gHLt. A3
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[0142]

[0143]
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[0145]

[0146]

[0147]
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[0149]
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[0152]
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AB e 71713, A3 whet ERA2E (5603c)7F B Har, Al et EAA 2 (5603a) 2 A2 2
E WA 2E(5603b)7F ©e X Flk,  oju), wvjA(5621_J)o dHE = Data_j+lo], A3 2t EWMRAE(5603¢)

 RERICRC IOEE
A& vhsk gol, E 159 Holy AEES AR E 139 ABA FF HZAAE, A A€ 7k de] xe
A2 Q8 A1 ABFoRA, AsAe] A B+ Q7] wWRe], B HER i v AEE 7
g 5otk ® 15 F % 148 §AF BEe, $EA RIE Udsa, $9 P 2§48 75e 2e
wyo) A Ao kg

L3, AN FE IR FERE Y3y, FAMA FE 2 AIZE A AE(shift register) @ WHE
o} w

3
st F7tH o, PW A=, FAMA FE 3EE #@¥ AJZE(level shifter)E X33 4= 9t},
FA FE 320 oA, AZE A xEe| F5 A5 (CLK) 2 ~EE H2x 2135(SP)7F dg=™, A8 A
7 ARG, AdE dE A= wHHdd s W E S a(buffered) FEHY, 1 A3 Al%(resulting
signa)E tgete FAdel TREG. FARdelE, 1 B 2o Fao] ERAAE AolE AFe] P&
ok a1 el 29 i ERAAEHE FTAC HE dok slrR, F AFE FFTE 5 A HHE AL
&3t}

FARA e FEe] dRe ARgstE AIZE HA2HY A FHd diEiA ® 16 2 E 178 FEsk]
g gy,

T 162 AXE ZA2EH 2 FAHS EAS. T 169 EAE AIZE FA2EHE, Bpo ZYUZE(flip-
flop)(5701_1 WA 5701_n)& T3t Al S5 A3, A2 F5 A5, 2EE I A5, 9 g4 Aa7) ¢

o] FAH,

T 169 AIZE #HA2=E FE& @Al dlslA AdEsith. & 169 AIZE #HXxHO| idAe EHEF
(5701_1) (Z2HZEF(B701.1 WA 5701.n) T 3hpolAs, = 179 =A18F A1 wiA(5501)0] A17 HjA
(5717_i-D)ell H&EHA, T 179 ZAIgE A2 wjA(5502)0] A7 vlA(5717_i+1D)el] A&E A, = 179 Z=AISH A
3 #1A(5503)0] A7 vIA(5717_i)o] H&Har, &= 17 E=AE A6 viA(5506) 0] A5 viA(5715)0] HEHT)

T3, E5uAe EYHEFIAAME, = 179 =AIE A4 viaA(5504)0] A2 wviA(5712)0 HEE AL, AuA| <]
ZUZEqAE, A3 wjH(5713)d HEHAT.  E 179 EAE A5 wjA(5505)S A4 vl (5714) 0 HE )

170 ZA 3, &tfxﬂ ‘&Q ZHPZF(5701_1)Y A1 #A(5501)S A1 wiA (57110 HEHTh, ®EE, & 17
(5701_n)2] A2 wjA(5502)2 A6 WA (5716)0 H&H ).

K
11
>
s
=
(L
o)
o,
=}
o
=}
ol m

A1 w5710, A2 wjd(5712), A3 vl (5713), 2 A6 w4 (5716)2, 247 Al A&, A2 AEAH, A3
Ned, D A4 Asdold 38 & Ak A AT D A5 WAGIE S, 27 Al AAH @ A2 A9
Helgt w8 4 gtk

olojA, & 169 = 16}% =9 —é—t. A & 170 EAETE, & 170 EAIE ZYHIZES A1 v EWAR
2| 2=¥](5571), A2 ¥dt E ! 2| 2~E(5573), A4 ¥t ERA2E(5574), A5 ¥hEp
EfWA2=H (5575), 11]6 whut E%HX]Z:EKSSWS), A7 vk ERNA] 2~E (5577) B A8 Hh B2
el Al ket EWAAAE(5571), A2 whe EWAAE(5572), A3 whek EWAAE(5573), A4 wbe) E%H
2| 2~E(5574), A5 v EWRX2E(5575), A6 v E@WAAE(5576), A7 ¥ EWRAAE(5577) 2D A8 Hh
9 EW;A2E(5578) A2, n-AEY EMALE ol Alo]E-Ax IF MVl dAR AV Es 294

o ®e Hrh,

olojA, = 16 E=AIF EHEFS] &S st AW

EWRALE(5578) =

1Eber EXAE G571 AL A= A5 32 =89 A= 2 shbo] Ald vl (6504)0 HEdr. Al
e ERAAE (557D 9] Al2 A= A5 B =9 A5 5 e shbe] A3 wiAd(5503) o At

Al uher B 28 (5572)¢] Al Aol A6 WA(5506)9] HLECh, Al ubm EdlA ~E(5572)¢] A2 A
o] A3 BiA(5503)e] &g},
Zﬂg H“l]—g}— E%X]Z_\_Ei(5573)9] Zﬂl %j_E'LO] zﬂS HH}‘\j(SSOB)Oﬂ @é]\—-%D}- Zﬂg H_],'E} E%X]v/_\_{ﬂ(5573)9/] X_“2 XJ‘E'L
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[0156]
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[0159]
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[0162]
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o] A2 uFEk EX]~E(5572)2] Alo|E Ao HE&EHU, A3 vhE E
(5505) 00 H&HT),

é&

A 2B (5573) 9] Al°]E H=o] Al5 i

A4 vk EWR AE (5574)9] Al AFo] A6 wjA(5506)0 HEHET, A4 v EWA AE](5574)9] A2 A=
o] A2 ek EWAAE(5572)9] Alo|E M=o HEHTh., A4 ubEr EWMAAE(5574)9] Alo]E H=o] Al v
u EWA2H (55719 AlCE H=Fe HEHT.

A5 vk EW@R A (5575)9] Al AFo] A5 wjA(5505)d HE®ETk, A5 Wb EWAAE(5575)9 A2 A=
o] A1 ek EWAAE(5571)] Alo|E M=o HEHr, A5 uhE EMXAE(5575)9] Alo]E H=o] Al wj

A6 v Edx] 2B (5576) 9] A1 A=o] A6 HiA(5506)°] HEHATE. A6 WY EWAAE(5576)9] A2 A+
o] A1 vt ENXAE(5571)9] AloE AT HEHATE, A6 2 EdXAEH(5576)2] AOJE HA=Fo] A2 wh
1 EWX] 2E(5572)2] Alo|E A=l HEE T

A7 wtek EWA2E(5577)2] Al Aol A6 wlA(5506) 0 HE&Ed. A7 wheh E@X]AE](5577)9] A2 A=
o] A1 whak EWA|~E(5571) 9] AllE M=ol F&HErh, A7 vt ERX~E(5577)2] Al]E M=ol A2 )
A(5502)e H&ETh A8 ¥ ERA2E(5578) ] A1 Aol A6 wjd(5506)0] HEETE A8 ¥ ERA]
2¥](5578) 2] A2 H=ro] A2 whut E@A2E(5572)2] Alo|E A=l &k, A8 uht EWA] ¥ (5578) ]
AllE A=) Al wjad(5501) 00 A& rt.

AL wbet ERAA2E(5571) 9] AlOE A=, A4 uret EWAE(5574) 9] Al|E A, xﬂ5 uhok e
(6575)9] A2 A=, A6 W ERA~E(5576) 9] A2 A5 H A7 vbe ERX2E(5577) 9] * |

© ARE A7 w=(5543)2F Atk A2 Wt ERA2E(5572) 9] ACIE A=, Al3 t&a E WA ¥ (5573)
o] A2 A=, A4 w ERASE(5574) 9] A2 A=, A6 ub ERA2H(5576)9] Alo]E HS Bl A8 Hhet
EWA2E(5578) 9] A2 Aol F&shs AHS 747h mu(5544)e o

AL WA (5501), A2 wiA(5502), A3 i (5503) A4 wiA(5504) &, ZZE Al AEA, A2 Az, A3 A
A, 2 A4 Az Mol F& 42 ek, A5 wjA(5505) 2 A6 wlA(5506)S ZHzt Al AP 2 A2 A9A
olg} A 4= Ut

E3, A e SR W FA e SRS A 1 B 20 JlEd - AlEE TS ARESke] v
k. AAel 1 B 20 Z)Ed n-AdE TP 2 oleR(mobility) S 27] wiel, +s F=e| 5 F
sk S7hE oAk EBR, F, 4F 2 obdS ¥Ieke Aty AbstE wmAFel £ e =9l
ool s N §=Fel AREY] Wigel, AAe] 1 =E 20 V]Ed ALY TFTE £ T 541 54
olgial EHMhHE Ztet. dE 50, AAld 1 Ex 20 7lsd n-AEE TFTE ARSRE FAM] 78 3=+,
aHow g 4 7] wwel, Zel]l Faarh SUhE o glew, A2A oA e ks Add A
B, FA e SR EdX =B Ald Fo] SUISIAY, mpe] FAR e IEVE AlgHY, o),

B e e FoEE 488 £ oAk BEel T E Swsh AFHE 49, AFAe] FARE 5
371 A% FA TE =7 pEa, g5de) FANS FEAY) AT FAM TF A2k 71 )
Sol ABE, Wb 2 Faes S48 49T % sl

ﬁd
rob
A
é
é
b
‘g

EF, B owge wEd gAY Al GEn MESAY W w4 G ART FS, Holw @l s
of Bol et EUALEE A W], B FAA TE H2E s ol wgEst. £ 12
EooEn MEYAY WY BA AR A BAW SR,

% 1zbe] AR WW EA PAE, J1WG00) A, A A4S 47 FHE Beo) Sag 2t ey

=~
(5401), 3}2E Ad¥sts Al FAMY -5 3 2(6402)9F A2 FAP 5 3 =(5404), 3 AEd ska
=
[¢)

3] 2 (5403) 5 Xstsi),

T 12pell ZAI3E F BA] A ghie] YEE HYe AST gAY Al 49, sthE EWALE
/2] Akl ofsf, wF Adu] e HEge] Aejrh ®vk. webs, WA AlZ(area ratio grayscale
method) W= AlZF AlZH(time ratio grayscale method)& AREd|A A7l EA1E & vt WA Az,
gtfe] FAaE B9 F3A(subpixel)®E w38, 424 F3lAE UL 4l 7&xste] sHHoRE FF
Ao 2N AZZE ZAEES 3= 75 YHS Ttk Az AZEe, stavb @3 dHd e 71E A
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[0174]
[0175]
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oAgoEM Axrt BAHES e T PUS B
W 24t NG 24 S vse] SH sk wome, Ay EA adun BY At A7 Az o
Agee. FAHCR, Az AxYlN EAE Aok B, el Taldd ke Beel An =aq Az
oz padd. g, Hde Asd W, 24 An zeq) )7k Sotel Ha el B axE wd A
Eougg gz At @9 Zegle B An zelow RUTomM, @ael Zeldl /)7t S
shash AAR WP A F dolsk Mde el oaf Ael® & Qa, ol wel AxE BEAT £ 9
o}

T 12boll Z=AIGE WG HA] FA ] ool
Wi X3k A, 2938 TFTe AClE ujxd Al FARA JE¥=E 25 E Al FAM 5 3 2(5402)7F A
Asla, AR Aol TFTY AloE vl A2 FARAC JH5E Al

Ak, AL FARA] JEEE 2l5e) A2 FAMAY fEEE Al BFEE M FAM e FJ27 AT S
ATE. Hz, dF 5of, 29F 2 E3tEE EWALEHO] o wpeh, 2974 AAe] A4S AloE]

3 AMEE = Hao Al
35 e FAMA FE 3
T 327 AT FE AT

>
rlr
s
X
1o,
ot
[
-
[
do
oN,
oo
H
s}
H
e
M
Hu
2
9,
oo
H
3
H
fr
ol
X
1o,
H
3
H
il

>,
1 fol
[t
2,
N
~
=
2y
ot
oift
b
by
(@21
&~
S
=
N
=~
0%
o,
o
o

T, g A AA JoME, FE R F n-AEE FIE 29T = Ade 75 29 dFE JAhF9
il EWR AH S 3dUg 7| fol A ¢ k. gty oe®, JsH G 2 9 FAM s IEE
AAld 1 = 20 7]Ed A2 TFTUHS: AFRsle] g =2 9y

Eg, At F 2w, AA FA GA d FA] Gl A &Sk Blol dgskA &L, =9A At
A71A 02 HE&dte &xE ol &l AR JIAE FEAITIE WA HolHd ARgd & vk, WA HolHE,
7] 95 (electrophoretic) FEAl FX (A7) F& taZdHo)gtane W, Fol9 22 59 7548 7}

=del) ™
Ao, w2 ®A A mls) AanpdsEe ZA, il 7PEAl AlzE 5 ks Al oliE ztan gl

=

Gl vholaz A4e XTI, 22e] o]z
AAE AAFoRA, vholaR s
@ AR Avre ARG AL 9 2 A2 QA

R, AL dAbe] A A2 dApe] AL Aolstrk (M (colorless

N =

N

o jine
N
Gl
>
fr
rE
=
ok
o%
(o
fr
o
oft
>,
_‘;“f hin
)

>

ol9} o], H7] FF yHAZHole, ¥ A HAFE e EHo] ¥E AA JYoz olFdE, A9 4
%54 (dielectrophoretic) &E ol&3t taZdolty. Ay TA| Ao ok HFd 2 digk 7|9x A
7] 9F BA AAoll= FaskA @on, AV d5 BA A FA 2 FAE EF 944 A A9 FA

AL 1/20] E 5 Qi

2 U9 Al 4= 9 A2 A= 47, EdA AR, dAA As, 9=2A A=, A4 AR, 9F
A=, ZFA4 Am, AAEF(electroluminescent) AME, HA7]|WAM(electrochromic) AH, A7 9%

(magnetophoretic) AEZHEH A8 dd A5 & o5 HEFARZE JAH4ED 5 ).

ojel Al Qe wkmAl A=A Aol =L HA AAE A= 5 ook
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o |»
8
ST
>
<
v
a
=
d =
=
)
£
o
o
2
il
4
%0,
o

ar A=
(LY BA] 22 AR HSHE AFEE = o g Al AF e A 9F 3=
Hogx 7] EL(electroluminescence) %%}, 7] EL 3}
"o w3, AR 3 T, A7E @z 9 ZEZX~E(contrast)’t WIlshE A wiAE AHEE F

wa, BA A, A A7 BEEC} gl Aud, AEBHE T 10 58 1 el 449 uES
T B Aol Aalds, B4 FA9 Az TR EA A7 47 A9 A4 Jlwe A DAl
raE Aolw, aA AR, AFE EA 240l THEY) 99 uiel ga A7 AFAY. 59

A Aeto] 7

WA A ] Al A=, 3 mA] tube]l 2, A tulelAs ) EE (2 A E2FIT)S v gt

3, AJE, odF Eo] FPC(flexible printed circuit), TAB (tape automated bonding) H|o|3E
TCP(tape carrier package)’} H-2r¥l ®E TAB H|o]=E I TCPY EXE <l wjxddo] AFzd e, %
EA] &7 COG(chip on glass) WAdl 93] A IZ(I0)7F 23 AFH REC|l BF XA FAd 2§ ==
Ao Fhrt,

B A=, B oy wrEA Ao o AAlQl N FA] Hde] o F wde] didiA, & 20a WA
20cE Fxsto] A3ttt Xk 20a 2 20bE, A1 717(4001) ol FAH, A4 #EZd HEE 3 AoE dd
5, A2 A5%5, =EHdd ASE, 22 99, 9 =Ed 99 fd A #e) AbgE vimASe 47
Egstar, 2 99 9 =yl 9o ArAY AEE MEATS 47 Egss, AFAe] 2 uhd E
WA 2E (4010 2 4011) 2 AF 22H4013)Z, A1 71340013 A2 7]F(4006) kol HEE-A(4005) 2

WEs gde] AWEoelt;, E 20cE, & 20a 2 20b9] ZF M-Nol gojAle]l v ot}

A1 7134001 ol AwH 3FAF(4002)9 FAA 5 3 E(4004)E EMEE, DE-(4005)7F AzHC).
B} AR-(4002) 9k FAMA B 3 Z(4004) ol A2 7] (4006)0] AFHCE,  webA, 3FA4aH(4002)9F FARA T
T 32 (4004)= A1 7]19H4001), LEA(4005), 2 A2 7]F(4006)° <3, AHFZF(4008)3} A UF-E )
A1 712 (4001) 99 HEA4005)el g3 EHAA e A= e G, = Fv)E 7| ol &
A7 WEA e A SEARS AREete] AR A FE 3 2(4003)7F AAE T

AER P e sme] AL e, 593 @A Fom, 06 W, ekelo] 29 W, E TAB U
T AHEE & Add. = 20a, C0G el ofs) AsA e B Z(4003)F AAE olE E=AS, &= 20b
=2 -

=, TAB WHHel o AlsA 5 3] Z(4003)S A= d=

&2

il

A1 719(4001) 2ol AFE FAF(4002) @ FAA FF I Z(4004)E, EH9] 8hEF EdX s .
5 20cE, 3FAR(4002)0) EZEE = vbet EWAAE(4010)9F, FAA G5 3 Z(4004) ) EIEE wvb EWX
2E(4011) & TA 8tz grl. dhak EWZ] 2E (4010 2 4011) YollE AA2(4020 2 4021) 0] AlZH ),

ro
it
L
ol

o
i)

SR BRI AE (4010 B O4011) AR, aba S A2E 3 AlOlE AdT, Ax dss, = ASS
a2 g, 3 EU”l 99 Sl Ak #Y Abshe MEASS Teta, an g B =9 9oz s
A abstE MEASS xFete, 2ol ke vt EdxsE dideta, dAlel 1 Ee 20 V1EE vy
EdALHE 9 EAASE 4010 R 401D A AR 4 vk, 2 AAldel glofA, uheh EdlA] 28 (4010
2401D = n-AE Y wher EdX 2E ol

NG A2AH(4013)0] 2= st AFTF(4030)2, B ERA2E] (401009 AIH R FEAT. A 2
(4013)¢] o3&k M=53(4031)2 A2 7]¥(4006) 9ol FAAEh. shah A53(4030), g A=3(4031), 2 oA
45(4008)0] M= FTHEE FEol, AAH  A2A(4013)e & g3t st HAFE(4030) 2L o
AF3(4031)8, 24z wigFto g A 7)5ets AA3(4032 2 4033)0] 47 AlFHar, AAZ=(4008)S, A=
(4032 9 4033)¢] Atolell 7191% 3Fa HA=F3(4030) H e #A535(4031) Alelol] ME=A] Fej= 7] 9 X1},
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A1 713(4001) 2D A2 7134(4006)S, H2, FEH(LWrF oz Ag A2 ) xﬂa‘r‘ﬂ = Zg2HS ASS

o g9 ¢ vy, Sg~g oz = FRP(Fiberglass—ReinforcedPlas ) , PVF(polyvinyl fluoride) &
., ZEdzHE dF, £ ofad A4 55 AT ?ﬂ' o U] 3Y4S PV ZEo|Y Z4
zEH 2 HE Alold 7 FRO AEE AEE & 3

VS (4035)F AAdYs A¥HoR qAToZN doX= 7|5 FA4 2doME Y, & d5F
(4030) 7} &k Xdﬂ%‘( 4031) 7t A=A AE A7) AsiA AFE. =3, F FAgo AHAE AME
g =

gt o s, wguto] B8t EF4(blue phase) S YEIE NS AMSE = drh. EFAFLS AAHAL9] 3
v, Fal2H ¥ (cholesteric) G LEE Fo|WHA], +aﬂ%a 2lalo g HE Zulalo g Ao|sly] 2 Ao
AE. B F2 2k WAt AEY] wiiel, &= W MAE] fEA Swt% o] 71E
Al(chiral agent)E X &sl= N4 FAHEC] AAZ(4008)0 AFEET. EF4S Ueldle A439 71E2A4E £
et A 2AES, §H £X7F 10us WA 100ps=A gow, A 2AES FeA SHAdel7] wiol

W ARk waash, Aokt lEgel .

2 A del s Fuhy o
SR o EA A E %

woAAeel e, g HA GANA, Fwe] (SN Bl AL, Fwe] vl 2

M55, EA A AERE ATEO eANE ARsE AT GehiAw, AL e Wi Az
G oqnh MR 450 43 Tae B oAde] @45 gon, Ban % A4Fe Ani} A% T
4 200wk 445 A48 5 Ak TR, 29 EGAZA e g 438 + At
woAAdoA s, v Ed2Ee] EW 23S Adstn wu EaxEe] Ad9e F4A717) GaA, A
el 104 Qo vt EANAEE, wavoll Weka ddgon Jveht AU (AAF(U020) R A
FU)e deth wEUe o] Fol H4Es 4718, BEE, EE 4F 5o oo BeBo AU
WAS) e ATHE, AW vol wpgrasih. wsue Asgel od, s dgen, Qs A
o, s As gz, Ash as duEu, As GfvE, A8 GFviE, s A5 GweEe, 9/
E A% e GFvETe B, ER 4F02 g49 5 dvh ¥ AAdels nive sdggos
GHat o2 AL, oo 5w FHHA W s WPow nEYe 4T 5 Uk

AN E, A% T2E 2= dA5U0120)& Bnasto R gt oyldrt, dA3(4020)9 Al
o2A, ?\;t]Eﬂ‘jJt”"* Abgstel st AeEute PTG, nEwoma st Ae|2uhs Abgsid, %Ry
ako] &% (hillook) Aol &¥7} .

BEY] A2 FomA AAFS FABh. B AL, AAFMU0009] A2 FoA, 2uEI el o
45 deEns QeUd. nanesd U dATUE AEA. HES Tl AE cliel wed 99 3
KR

)
=1 =
AL = 3

S FAgSE o, 1GZ0 REEAFS oJd®H (300TC WA 400C) S 4% T},

<
Heksl ddvezA dAF(402)E Pt AAZF(4021) 02 A=, EF oM =(polyimide), ofaTH
(acrylic), WZA|ZF =5 (benzocyclobutene), Z#]o}n]=(polyamide), T+ o FA] 59 WIAME 2= 7]
AsE A F Avk. T=g olgg f7] AR o)¥d, AFAYT As(lowk AE), AFAA A,
PSG(phosphosilicate glass), BPSG(borophosphosilicate glass) 5& AF&3lE AX 7le3sitl. AEAA 43
A7 ZA Fa oo, BA, ¢V EE oldY] F Aok 1FS XFY # Uk, o] ARERE FAH
4ol ks AFAlo=2A dAdF4021)S 4T 4 Ut

AEA AL, ABAA AEE E% ARD ol YR Si0-Si AFS TP FAG. ASW
FAE, ABARA i olslel, Ba, $UY) EE YRR 5L F AR 132 £FY F Aok

A0z FWe, 58 @4EA %m  Asd mel, AAEPd, sed, 29 =9y, 99
(dipping)¥, =xalol =X, 94 E&H(IAAY, 239 A4, 234 A4 5), 98 o)z, T =,
AR ;e delx 29 5E 45T A AL A 438 JARURDE JYse A%, dola e

. ) 40
s EAlel, 1620 R iﬂ%ﬂ 95 (300C WA 400C0)e AL 5 vk, AAS(4021)9] Ho) sl
1GZ0 RH=A) -2 Oi% 2R Ve HOoRA, aEHoR A FAE
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3l A55(4030) 2 U A55(4031)2, AHg H2dS x5l F AMEE, ksl gadls st 9

F ool A3tE, A3 EElgg E£dsteE 9F SR, 43 BEeEs ¥3eE OF 74 AEE, 9F 74

2bsbE(olk, 1T02F gte}), QlF ofdd AtsbE, Absl AelEs H7ke Adw 4 AsE 59 534S =4 A

2E AM85te] g4 4 Q.

TAA DR =AY FERAGgIE FHE FeE =34 ZAES 4 ATH(4030) 2 U AITE

(403D AH&3 4= Ak, Ex4 2AES AMEEA 4 st A5, AlE A&l 10000Q/0] o, I

550nmel] 9lojAe] Fggo] 70% o144 Aol mpEAsity, md, T=HA FAEC EEE =UA aiAe A

5] 0.1Q - cm ©|3FQl Bo] npshA st}

= wEARAE, 29 oA T =i aEAE AR § glTh. oS S, EEjobddl e O
guE e 19 FEA, ZYEHH EE 19 §FEA, 52 oREY 2T ol IFEHA S

T3 HE YAE ASA FE I 2(4003), FAA 5 3 Z(4004) EE FAF(4002)0E, 4E AE 9 A
7} FPC(4018) 2 3-8 3%t}

B oAAdo|dE, AL oA AF(4015)L, AA £22H4013)0] E3EE 34 AFH(4030)3 22
G, A} AF(4016)2, 9 EAX2E (4010 2 40119 A2 2 =gl AFEI Ze =xvow g
]

2 A=(4015)2, FPC(4018)0 23te = dabe}, o =49 (4019)S Sl d7]4 o= e,

= 20a WA 20ceE, AZA FF IJZ(4003)S HERZ A Al 7]3(4001) 9ol AFEE dE
AA T E A= o] Tz FAHEA GErh, FAMN FF IEE HE FAste] AFY £u

HFE FRe AR EE FAN TF R ARUe HER FYNN 43T S

212, & el weh AlzE TFT 71(2600) & ARg-she] whmal A=A 4 %A Bas& 48t s

2 ool | TRT 7]13(2600)3F thdk 7]3-(2601)°] L (sealant)(2602)el 2ja] L

of TFT & X8k ShAaN-(2603), AHTS E8he BAl 22H2604) 2 243(2605)

dateh.  FAF(2605) Ay FAIE Pk A9 Zasirh. RGB W] Aol

| gk 7}zte] ZAAZo] 7} shae] digsiA FHlEe] k. TFT 7]1%H(2600) 2 diek 7]

(2601 Zole HF(2606), HFH(2607) B FAEF(2613)0] wix =] A}, FPLS PS53(2610) 7}

WRALRH(2611)S 238, 32 713H(2612)2 ZEAIE 8l 719H(2609)°] o8] TFT 7]¥(2600)2] wix 3] 25

(2608) ¢} H&Eu L, Aol 3|2 dY = Fo] o JRE Eherh. Fg AFHI AAHT I Alold 9]
A (retardation plate)S 74|38 FJHIZ HFdl= Fr}.

M FA EE =, TN(Twisted Nematic) ®E=, IPS(In-Plane-Switching) ==, FFS(Fringe Field Switching)
2=, MVA(Multi-domain Vertical Alignment) XX, PVA(Patterned Vertical Alignment), ASM(Axially
Symmetric aligned Micro-cell) XX, OCB(Optical Compensated Birefringence) XX, FLC(Ferroelectric
Liquid Crystal) 2=, AFLC(Anti Ferroelectric Liquid Crystal) 5& AF&E 4 v},

olel BAel ols), WAl FARA Nl ¥ g BA AL ARY F 9

e
>
>
2
.

£, e ANdEe Qe 25 448 AdgsE Rol sbss,

B AA el E, 2 o] o AAjde] wheA]l G 2A b Folo dE AW slolrt.

T 118 2 e A& wEA FX o o2A dqEHE uEYrF HA FolE UEeidTE. WIEA XA AL
S5 v ERXAE(581)F el 1o Yeld whek EdRXAE ) mpR A2 AR ¢ 9l Aba Bz
A2 3 AlolE HAF, 42 AFGE = AFF, 42 99 2 =gol g9 Qo] A4 39 ARSHE wke
AT, B ax 99 9 =yd dAdozA 4bh ZY AgE BEASS Edeke 4] w2 uhk Edx s
Hoh, E=3, Al 20 YERd wE ERXAEHE 2 A wek ERX 2 (B8R AR 4

% 119 AR Folyx EYAE B A WAl (twisting ball display system)S AF&& FA] Fx]9] do|r}.
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A 2~E(581) %= 71¥H(580, 596) Akeloll Fu]=™, HE(bottom) AlO|E F+x°] Hpup EgRA] 2~

5 T ,_am AFEe dA3(583, 584, 5850 FAD MTE Fd Al 1%%(587)?%

I EWAAAH(581)7F Al AT F(687)0l 7Aoo FEHT. Al ASFFG8N)H A2 5T

ololli=, Zrzh ZA 94 9(590a) H WMAl g (590b)S 7AW I FAE FElo AR F Mﬂ A
Eghake 78 gAHG89)ECl THIEY Atk FE ARG E T TS A 59 F

AA(filler)(595) 2 FH= JIh(= 11 =),

EI, EQAE B il 7 035 24 (electrophoretic element)& AMEsHE A% 7h5sity. FH3 A
oF, Fom e I vEAe, For didd He vEAE $U A4 10 pm ~ 200 pm F=] vio]A®
NaEs AREgth Al d5352 XﬂZ AFT7e] Afele] FH| == wpolaZ PAEe, Al A5T5 A2 D530l
o] M7]%o]l Fojud, o wyarel H2 vHAE 9o Wgow olFdtewm, W e S5 FAE 3l
t. o] dYE &3 A 2 A7) FF FA sAtelw, AnbA o ® HA}b Fol(electronic paper)ekal gk
. A7l DE BA LA, A FA Al Hlsto] RRAbEo]l %] wiwel, BE Sho|Ert B Qsta, T
2n] dee] val o535 FhdAM e FAFE e Ae] shestth. EgE, gl dde] TFHA &
Bell=, 3 FAIZE ojuA S fAskE Alo] Jbedtth. wekA, FA 7S I REEA] X (] &
Al AR, e FA AAZE gl wheA A hH7E A daldow iy W "Wold s Agel,
FAE oA E BES T Flo] hseAl "n

2 AN, o] wieA)] X224 g 3A] GA 9 A E vepdth. A FX 7 2
X + AL @F(electroluminescence) S o83t W AxE AREEA UERdT Ax @3S

g Ak, g A8V §71 SEEQVE BE FU) SFELAC o5 . dubde=m ) A
7] EL &2, $2+ ¥7] EL &Aketar g},

oo o N

Lo

D

o
=]

D

s
kg
£l
ez
(L
i)

F71 BL &b, 2 2 Eel we, 24k F7] BL LAkl ity 7] BL AR
27k g A8 YAE vRRIY Foll SN E3ES ke Ao, g wAYSS
H F9E ol&ste =u-d4y A2EE 23 =
i, wek aRs ASE Abold 71 x| = 2
=28 WP (localized type light emission)©] L o7 e, g AXEA F7] BL AAE AHEE
A dgstths Blol fodof st

oAg A7k Az
o] stavt, AbstE WHEA
of & vERdT.

312 (6400) = =98 EWA2E(6401), T58 EWPA2E(6402), L7 A2x(6404) 2 FNIAAE(6403) 5
ghatt), 29 A8 EWAI2E(6401) AlOJEZF FARA(6406) ] HEuar, Al A (a2 A5 2 =89 A=
o] gE)o] AEH(6405)0] HEFHL, A2 AF(az AT 9 =dd A5 98 FH)o] 758 EWA2H
(6402)2] AolEo| A& Qth. T58& EWA2E(6402)=, 2 AlOIEZ} MIAAE(6403)E S AAA
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(6407)°ll HEH L, A1 d=o] AA(6407)0 H&5ar, A2 d=o] &g 22H6404)2] Al A=5(3pa A=)
of A&EHol Ak, EF 2AH6404) 9] A2 A= EE A=(6408)0l oS gt

wgh, W A2H6404) 9] A2 AF(FE AF(6408)) = A A A7t AAH Ak, A AY HYe, A
LA (6407) 0l G = 31 A 1%% #Aste], A A4 Zdﬁ <3 A9 AAE WSSk Adel fFoaof
gk A Y "AEAE dE Bl GND, 0V o] A= & k. o] 1 Y A9 A A dee] A
AAFS g 22H(6404) 00 Q17Fsbar, g 222H(6404) Z*%%— SeA & 22H6404)7F LFSHA En.
F 2AH6404)S EFA7]7] A, 2 Ad A9t A dYd Aokl AAt el AAR Y ool H

%% 71719 4915 A @,

4 do

TEE EUAZHG02)9) AoE ANARzE AAAE G0 hEow AgE F Jom, AR
(6403) % A 5 itk Aol folstelof Brh. FHE EWALH(6402)9) ACIE ASARAE AW A
3 Al AT Aol 4] AAAR I G Qo Fu.

A7IA, A 948 A 75 W] AedeE, 758 EWA ]’\“4(6402)4 Aol Eoll= H|TI Q. 257t o
2R, T5& EWAXE(6402)7F FE3) & EE X HEA B T o= Ay g9 F, 75E EdAx
B (6402)= AE G A s, S5 EAdA~ 1(6402)” AF FoelA F2sh7] wdel, AU
(6407)9] AYRUE £ Aol 154 EQdxA 2

E](6402)2] AlelEo| QI7tdTt, AT (6405)= (YA
At + 58 EWA2E(6402)2] Vth) o]4e] Hsto] <zl folafof 3},

HAd AE Az AE diAlel, obdEa Ax ed Wk A, Awe fdEs Ao RN, = 189 #e

bR AF TES P A, TEE EWAAAE(6402)2 Alo|Ee] (33 AAH6404)9] £ A + A
T8 EWA2E(6402)9] Vth) o]de] defe] A7bdAnt. g A2x4(6404)9 =W AgS dehe I Ert A4
A= Ao ds 7HErin, Hox &Wg A dks Esheth, ©3, FEE EW]*E%(6402)7} z3}
FAol A T A9 HYe AsE dEFo RN, WG A (6404)0] HFIF FHE 4 Ak, FEE E
WA =¥ (6402) 5 X3} FAodA FFAI717] S8liA, DLA(6407)9 A= T5& EA 1*E1(6402)4 Aol E

I AEE ARESHE, HE 2xH(6404)0] BT Azl wE AFE A

Aeurks A WgHG. opda
ohdz Ax TEE AE & Uk,
= 180] el sha FEE ol #4HA @uvhs Ao foldel Atk «F Sel, = 189 vehis
ol 2914, A A4, AAAE, EdALE EE w82 55 SRR

ololAl, Wy Adje] Txe] thaA, E 19a-19cF AHEAA dRh. olZlAE, nAYY FEE I
5 o= Fol, she) wWl Fxel dA AEwch. = 19a-19ce] WEA Aol A
TFT(7001, 7011, 7021)<>, AAlel] 1o] vepdl wbey EfAAE o} v = Al 4= glar, qbkas 2z

oo [
i
s
-
ol
o
e ’ —
LI e
X0 L omE O o

5 3 AE HAZ, 22 AFT, = AS5S, A2 99 F = 99 fol A 79
HEAS, B A2 g9 2 =2l J9ozA A AY ASE MEATS X3she AFAde] 2w E
A =Bk, oleh e, AAle] 20 yERA ¥t EQJAXEE FF TFT(7001, 7011, 7021) 24 AHEE =
=t

g 2ARYEH AlEE FS HEI] e, FF Bve 559 Hox syt #E dA$steiof )
713 9ol vty EdA sy 9 v Ax7F AT $E A, g NS WorRy was
FAEshe AW AFE FZ(top emission structure)Yr, 7|35 HWOoRFE @3S FHES= HH Al: T
(bottom emission structure)vt, 7|85 92 7|@3dE RS9 WoRRY W3S HES= g9H AME =
(dual emission structure)& 72 4 Qlvh. & WO 34 Fxe o= AlE 29 3 A% A8E
T AUt

A ANE T2 B Ate] tisiA = 19aE x| AR gt

TFT TFT(7001)7F nA @3 TFTolx Fo] w3 iz}(moz&%ﬂla F=(7005) FHoll AlEEE
T'/] Blro @HEE TATT. T 19aoM i, 2 AAH(7002)9] 2=(7003)0] & TFTS! TFT(7001)
A7NH ez HEE da, S5(7003) = 2F5(7004) 2} °E3(7005)01 TAUE HZEH Y.
(7003)2 347t i F& wibehe B Telr|v s bdd ARE 4*‘13}01 AT F U
Eo], Ca, Al, CaF, MgAg, AlLi %5o] vlgalslt;, wH33(7004)2 @9 & =

of FAAFE F k. WFF(7004)0] B4 F& AMESte] PAHE A5, 25(7003) AR A FYF,
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FESF, BESF, T 55, T TUTY TAHUR A58t WFS(7004) 0] AHET, olE9 T& BT ¥4
st FoE Qv FEH(7005)2 FF =AA AR, dF So] AIH AU ¥E= oF ARSME, ARslE AE
S ¥38E AF ofd AksE, &i}ﬂﬂﬁ% 2 AF AsE, ASEERE S Xdeke w74 AbskE,
AF FA ASE (o8, 1108 &), SlF ofd AstE, T AstAE Hrte dF F4 AsE 58 A8
o FAE T},

S=(7003) R F=(7005) Apolell WFZ-(7004)0] 719F dHo] WP A£AH(7002)0] WS, = 19a0] e}

Wogkao] Ag, F AH(7002) ZH-H AMEE 32 SRR UErd upked o] g AXH(7002) 2HH Y
(7005) Ho= }%gu}

olojA], st AbE o] W el WiEA = 19bE AREEIA AWt 58 TFI(701D)7F nAEE E
A2=Eo)a W AxH7012) BHE F5(7013) FHo2 Fo] AMEHE 49, A9 duRg RAg.
19boll =, 58 TFT(7011)0] A7]H oz HAEwE T TA9(7017) o] @4 Ax1(7012)9] &=(7013)0] 3
A, S5(7013) Y= EFF(7014) 7 F=(7015)0] =AHE AFHo] Jrt. B °¥1(7015)01 T3
Zbe S, FF(7015)S HEE, FS L e 2Ehy] 9§ Abe wH7016)0] FAEH Qo k. &
(7013)& % 1929 A$¢ mrlx R, A7 e =14 Ago| 7w & ohaksk HE% ARE3E 5 9l
=(7013)°] 9 A=, S TR 5 A A=A EHAE, EF 5 mn ~ 30 m)E gtk dE B 20

U to ot b1

me] = FAE Zhs dFEEE e = (T013) 82 AR ¢ glth. = 19av mRZEA R, S (7014)2
Fo T EE ATHE B9 T F UE AMESte] 34 & U E5(7015)2 FS FrekeE daE §lK
v, % 19a7 vV R B EHAA ARE AFESIA FA4E 4 dvk. 2 BH(7016) 22 A=, dE B F
< WEkeE 54 55 AR & AT, &5 T S FX Eerh. odE Eol 4 AR E HUMS 4 F
< AHEE = 9l

(7013) 2 F=(7015) AfoJol]l F5(7014)0] 719A A& go] 3F AAH(7012)e] tl-&3tr}. = 19bol
el 3tae] A4S, w3 22 7012) Z2HE AMEEHE e, 3EE yekd vkl o] g Ax4(7012) 2 5-E

(7013) So.=2 Fo] AEHT.

o] Wk Ao thaf|A, E= 19cE AFgEA At ®= 19coAE, 58 TFT(702

ololx, g AE T
&y B33 S=AUN(7027) 9o w33 2x(7022)9] 5(7023)9] fsMEh, $=(7023) Y=
)

x
DI drjHew HE5E

WHF(T020)7 FH(T025)0] #AUE AFHe] Atk % 19a8] B AR, SH(7023) & AT
e man AReln A7 ke ARE 48T + Atk SN B FAL, & FAY AL
e FYF A B0l 20 mol % FAZ 2t ek, el WS

]

& = AlS £5(7023) o= A
(7024)& %= 19a% vRR7HAR, @ & e Agd 559 S

= o, F=(7025)
E 1923 RAR, 4 Fhels B4 2d4 ARS Agdd 34 5 A

;g

S5(7023), WF5(7024) E F=(7025)0] AR AAHA Av FiEo] WF 2AH(7022)o d-gFTE. X 19¢
e 5}*4 A, w3 A2H7022) Z2HEH AMEE 3e, 3targR gebd wpel o] 4= (7025) =3 &

0 =

EL, 7]elM = ‘ja”al ix}i/ﬂ 71 EL el thafj A A dxnt, g 222A §-7] EL 2248 vlehs
Lol

AAAAAE, BF 249 TEL Aoje)

Lo = 2 345
of gl dE JEhllA, 58 TFTSE B A& =
o] &

b EUR) AEH(F5E TFT)7F 2333 Ao @73
2 Ab-8-3t

o
ohe] Apolo] W Aol & I/ H&H| i P23

ojojAf, R o] kA gl o AAleQl, WP FA (LG ddojgtak 3ol o E v dis|
A, & 22a B 22bE Fxste] AHEth. & 22av Al 719 ol 49 A HUE AHEE g AllE dd
5, aa AT, e AFF, 22 99 2 =g 99 Yol A 7o) ARE vEAE 2 s g 2
=Rl 9o mA] AtA A AbskE MEATS EFske 2lEAge] w2 vt EWX~E 2 g axE, Al
A2 71 Atolo] g Ao o] WEH, sde] Aoty = 22bi=, % 2229 H-Io] oAl ©H
Lol o33t

A1 713(4501) $1oll FHlE sFAF(4502), Ao A GE 3] Z(4503a, 4503b) L FAMA GHE ¥ Z(4504a,
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4504b) 5 EHALES UB-A(4505)7F FHIE ] Uk, T3 AK(4502), MM FE 3] 2(4503a, 4503b) 2
TAMA %LE 3] 2(4504a, 4504b) fell A2 71 (4506)0] FH| =] A}, wEbA], sFAF(4502), AEH T
3] 2(4503a, 4503b) E FAMM FF 3] 2 (4504a, 4504b)E, A1 7]1(4501), LA (4505) D A2 7]FH(4506)
of 93, TAAL07)E A g E o] vk, oldF Zo], 9Fe Hde] =FHA] FEF 7|Uge] w1 &
b7 AL BHE 35 (HT 45, A9A At 74 dF F)oly AW ARE 71 (B-)ske ol vk
3ttt.

ek, Al 719(4501) Hol FAR FAH(4502), AZAH FE F]E(4503a, 4503b) E FARN FE IR
(4504a, 4504b)&= Z47f, H5o vt EWAAHE 29, & 22bolAE, ShAF(4502)¢0 EEE o EW
A 2~E](4510) ¢} 21&d T3 3|2 (4503a) 23HE dhat EWA 2E (4509) 5 ol AlskaL Q).

m

vhoh EAAAE (4509, 451009 ZA47hE, Ata B AE @ AClE AdT, a2 AT, =AU AFS,
222 99 2 =l g9 99, A ) AskE weAS, 2 a2 9 3 =l YgemA Ak A9 At
s WHEASS EFsHs AFAl w8 w EdA A dSskar, AAld 1 Ei A 20 yERd v
ER@A2E (4509 2 4510)F ARG 4= Qlvh. 2 AAelellA], vheh ERA2E (4509 R 4510)% n-AHEE ubt
EfA 2E Tt}

T, =W BT 45112 Wy xS yEeRbdoh. @) Ax451D) e 28" sk A0 Al AS5(4517) 2,
gk EWXAE(4510)9] A AFS e = AFF5dd dAridoez fHEmo gk, md Wy 4451
D] 2= Al A5F354517), JA EF5(4512), A2 A=FF(4513)9 A5 Fxolu, & AA]do yepd
zo FAEE AL ofyrt, wg 424511 EREH HEFE Ho B S wel, @ Ax(4511) 9] FERE
-3 WAL 5 U

A St Ho. 5

&3t Al @%§(4517) A= NFEE 4o iw, I 5] Yol AL ZES 7R AHAlHe] HA
sk 3ol vpEA i),

A LFF(4512)2 G T e AF5H 559 To= FAAY 4 ).

bk AzH(4511)0) AbA, A4, SR olAEErA o] AYFHA FEE | A2 AFE(4513) 2 74 (4520) $1=
BRoos A Frh. BEHtowA=, At Ay, At Abst deEw, DLICY & Y Ak

F

EF, AT s 32 (4503a, 4503b), FAMA s 3|2 (4504a, 4504b) = SpAN(4502)0] Fol¥= Z24HE
A%z 2 A9, FPC(4518a, 4518b) ZH-E Fg ¥t}

B ANl s, 4% vkt ATU515)S B 27USIDA £ Al AFHUSING FAF mATGo Ry
B 84RI, v 9F(4516)& uet EAAAE (4509, 451000 EEHE 4 AFE 9 a9 933 59
@ mAgonyE g4uel vk,

Ha A AF(U515)S ol EARU519)S F3A FPC(I518)e] EFH Bl A7 H o B

3
%0
o

b 22 (4511) 2589 3o FHE Wkl X sk A2 7] (4506)

e, Eetaga, Sz J

1A (4507) Z2A = Aha ol23 Fof B 71A o]ol, AM At 4 e EAS FAE AL

a3, PVC(EEHd E=2gelx), o8, #¥

EVA(ol @l Hld ofAElo|E)S ALEE 4= gl B AN o 2-1A44507) 24 Ai7F ALgdrT).
434,

e, Bao] wel, By 27 AEwe] AW, EE VYRR AYBS TFD), APHB(A/
5] T

lmj&

o
- [e) E.

5 = = [e]

,ﬂ% = o]_aa] =2 Eo =4S 7}_‘5 ]HE% }o ‘l.x;}

= =9 [e o

/23), Ay 4 59 33 d5S AHs] FHlELE Fob. ESH, A3y e G SR A S ]
A= b, oAE B9, BWHo 2Hd o) wAMES et FEol(glare)E AR 4 A= orE]FE] A
g5 3 4 ).

AsH % 3] Z(4503a, 4503b) D FAA % 3 & (4504a, 4504b)E= HE FH|E 7|9 9o @A wEA e
T ohAA RrEA ] o FAdE TE JERA FH|HARE Erh. B, Asd 5 RS Ee O
U5, e FAM G5 IEE Ev 2 dERS 4R PAEA At o B AAdE E 22a ¥ &

22bell vpebdl Fhzol] = A ofy
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B AAdE, ThE A5 9o An 483 2FAA AAsE Aol Fsdte,

(AA 7)
2 g o] WA FxE AR Fold A48T F vk, HAF Folv HolHE ®AISE oW tYgs ol
AR} 71710 AFgsl= Blo] Zhesith. dE £, MR FolE AFESte], HAF A (e-book), EXH, 7]z} 59
g9 W Fa, AEIt= 5o Z4F Jl=ol doje] A Tl HEs = k. AR 779 A 48 =
23a, & 23b ¥ % 240] vERAT}

= 23axv AR FolE AMEsle] FAHE X~ 1(2631)E etz gtk Fa wiAzF A" Fold Afde
Farh A= o] wEEAT, 2 UES 483 AR FolE AFESHH ©AIZbel Fae ¥AE WAT § 9l
o ESE, olm[ A7t fFHA 3 MASHAl BAE Uk, XAEE PSR HloJEE 4I5S H
T Atk Aol fodloF st
TR, = 23be VA 59 Ao AW Fa(2632)E ekt Fa Uﬁxﬂﬂ AgE Fold Afoll= Fart
Qlgo] oa WAFX|RE, 2 UHS A8 A} FolE AFESHH B2 ¥ glolk ©A|Zte] Fael YAE W
A 4 Qdvh. ', olm X7} A ki HgstAl BAlE ¢ ATt x}& el Faus FAoZ dHolHE
SRS 2 5 duheE A FosjoF 3t

T, & o247, AA A (270009 4 olE YERI k. odE B9, A A FE(2700)F 39 (2701)
92 &4 (2703)9] 271 BH9-AS EIET. & (2701) D sk (2703)2 31X (2711)0 & AFdP o
A, FANDE FozA A2 A g (270005 MH T2& 3T 5 ook, ojgh &2 Fxe o8, Fo] F
3 e 28 gshe Aol JMsEA ot

3H4-A (2701) 9= FAIR(2705)7F ZHE L, -4 (2703)0l= FAIF(2707)7F Z=HE o] vl FEAR(2705)

2 OEAREONES shel olnA EE gE ovAEe EARES ¥ & gtk EARQ05) 2 EAR
@07)7F T SEAEE BASE ASAE, AF Hol $Hs BARCE ulAE EARI0S) EIE
EABE, A5 BAR(E 4NAE BAREOT) 4L EAT 5 9

240 M=, - (2700 22 & THE dE YER A vk dlE Eol, 3942701l U
1(2721), 22 71(2723), 29A(2725) & sz ok, 27 7)(2723)0] &), HelA=E ¥a 4
E}. e, o] BAINE Y Wel 7lHEY 20" fnle]s F& FHEE Frh. TS, -9
oyt S, o F HEHE wab(o]o]E @A}, USB @A H= AC 01%”51 5L USB Aol 9 75 Aol &l
A 7bed 92 B), 715 uiA AR 55 st E o Ed, dA A gy (2700)= HAF AP 7

K
:
r4° ot

i

wa, dAA A U (2700)E FAo R HolEE F4aEE

2 3 4 glth. Moz, A A AWMERE, ¢
b= A dolE F& Tolstal veREsE 75 AT F ol

i

(2214l 8)

Bl #gk vheA FAeE, g A2 e Ee IEFH 483 & Ak, HAA vPVEAE, dE

Sol, AynAd X (dyud e dyud FAvgaE 3, AFEHE 59 2UH, A9 e £e
o, Fo AdsI(Fd dsk, Fd dsk AAetae 3,

A9 vt e sideet 2o gide, txd 2E T
FAE AL7, Fo AR G2y, S A4 AX, HH =7
= 4 U

= 25aty dHEn]d AX(9600)e 4 oE yeRa gk AEuld FX](9600) A=, FAIF-(9603)7F -7
(960D)ell == Ak, FAIF(9603)7F oI AIE FAIE = Ak, E=F, 7| E, 2-E(9605)0 <& 3
$-(9601)0] XA =3 g},

(pachinko machine)$¢} 72 W8 AY7] 55 o=

A F2(9600) = -4 (9601) 9] 22 29y Hre] gr7A(9610)] o8 =z 4 vk
(9610)°] ==} 71(9609)el ©fal, Aot o] Z22s AT 5 Aal, FAF(9603)] FAIHE o|nA &
2bel = ok, ES, fEZA(9610)0E, Dl FEAA(9610) 2 FE FHE uolEE ZAISH]
(9607)& FHlstod e Er},

e, el A (9600) 0= FAVIG BE Sl rEEo] k. Alv]el ofs) dwtel deuld o)
A qE = dn. =R, 29SS FEA A Eme S o’ "Rl g (9600)7F AL MIE A A&



(FAA AN 404 &=

ARSI ALY, F2 AR dolH SAls Ashe
ﬁE 7}fohﬂr.

25b HXE TE ZYQU(9700)9 I dE
5778 (9701) el == o] QlTt.

UERIL 2tk dE Sol, UAE X' Z(9700) <=,

FAF9703)= 7F olvAlE FAY F . dE 59,

> >k

=
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rl

EOAY sbdle Bl B ol HelHE HASe], B4 AR Zelw vpA )

% Hr 4o

PR

olr

N

ﬁ

ZH1(9700) =, =2, 9
), 715 wA AR Sol gHlE o]

, UA" 2R =Y
: EW% L& Zede) 7
ojulA] HlelHE %

N

-

SN

2 ¥ o
il il oy
2 01

i

1

S s
o 2 %

o -

%0}04 4/\11‘%(9703

il

3 UXE ¥ E Z#¢(9700) FA

A48 BAUSB WA, USB Aol el 2% Aol A

ek, olE9 TH LAEE, EAY

(G021 EALE SIS Sl oldel U ol w3
E23

<
>
4>
pass
o

dolH g $4AHES & 4 duh. FHoE Ashs oA Ho]

TEE AMEE

3] %ﬂ(9881)71L 3}-5-
- (988Dl = FAIH-(9882)7F =HH L, 3}
26301] LJrE}»ﬂ FoE oFv)E, 297 3(9884),
A& TRR(9887),

2(9891)2] F 7Me] shoAS Edhal, AR (9893)9] <5l

7 (9891) 3= FAIH-(9883) 7}
715 WAl A9 %-(9886), LED %

A (9888) (71, 91, 91A, &=, 7}

AR AR, A7V, S, A AE, AR, %, 5

S Zb= A, volaRE(9889)) B At

B AL ohgr], Holw @ ] ps

TEE M 9tk & 2620 UERdE

$

FoE 22E,
g WEIA FAR] EAFE B, e Fuy o2
Erh. EW, = 2620 dEhE FUE oS0 2t Ve

1_(slot machine)(9900)¢] & <& veha Qdrt. <F HA1(9900) A=, &
ek, &3 HAI(9900)2, 2~ELE #W(start lever)4 =& =

S Fulsa ek, BE, % 94090009 FEE JETE A
A AAE TSI S, A B& gt A4 FolE TR

#3}71(1000) ]

ek fro A871(1000)= -3 (100D =HE A
, 223 71(1005), mFo]=(1006) S-S FH|eta tt.

, A WE(1003), A5 A% X

270 HEbd Foh 3H71(1000) =

(0 £ FOE Yaais Ao dolEE U £ sk

13t2 2AAY &4 WAA A

=2 37H_04 El\::7]_ o];}

S F2 3= 9y RErh, A3 RTE g

e 4SS, EAIR(1002)0 s EAbe] S
, Bpdol J"]% S A48 = Ao o] A9, #AIE(1002) 9]

) A3}7](1000) W,
?H] sto 2,

I s

Aol 2 A FE (gyroscope), 7FEE AIA T 7IEVE HAESe AAE 2
E) A3l7](1000) 9] WEF(FH A371(1000)7F %73 (landscape) RS e XA
FHROE FAqA =

FAIF(1002) 8 E74e Fog HEFshe Al o8 4

Al BEE olnAe] RAE F2 s BA

3t =]
TR 7
stH e o

YA o) Weshel, EAR(1002)] A EA

= 594 (1001)9 =2 B E(1003)9] Zzto| o) WAL 4
Fol wet s REr WA"E £x gtk o & So], ¥4
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Fo| BAEHE s Aart B9k dlolEle] el gW Rl B4 BREg WAEE, BAE golgEe )
Yol 3y Byl gldl mEg wAsic)

e, 49 mEd gold, EAIF(1002)¢) F ANE AEHE ABE AEeE Foe 9 3 ®AR
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Ao 5¢ B9goRHM, B A ik, mE, EARel 24
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