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Ad B4 Gst dAE AolE AFFe gl Feetn, 1 Fuwel FAA oF WFEHE AE T}
2T, 47 2x AFF EE 7] 2 435 A7) AClE AFFe wash FPet Ao Edxs
H70)e S5 F ahfolry. 2sE Rl (R AAelolAE 5 wEA A5 432)0A B So] e5n
W oBERIL e Adt, A4 Aol eBye whit d9e ARWA Ax AR Ak, weh
= 3pol UEh ks gol L, 99 BAeRA, AolE AFFe] wiel adelx 47l A4AAel A
oFe] BEA GEE § F Ak WA, 7] EAN2H@0)6] gloA, AV Ax AFF EE YY) =
A AIFE 7] AClE AFFe) Wure AR dol ABHe], 47 £ AFF EE 4] 2add A5
=z =

AlE AAZ U0l W AClERA 75§ Sl ASSol AleE 5 vk W Ao]E] A9
=W oV, AHA deleka & 5 dan, AA Al o8] At AAdd 5 vk, g, )

Aol B0l QI7HA AlPIE A& Aojgtomy, AR dds AT + i %

A=B2A 7sAE  Qlvk. E3 %‘ﬁl%k gl

1E"1 7]“’\171 T o‘E‘r dq5 &Y, ddx

=

= Aok =d =i, H ié’%il‘:' LSS HJH i?ﬁi}@. = 3&5= A7) EDMOS 3]

ool ArEHE WEAE LT WY Ao =P EdAxEe] B2 Uelo] Bsjo] AP,

T 138 AEE R AES Ef}f;é}% E X]*EM FOUEE yelith, AolE AF(GE) flol Alo]E doAut
(GDE MAste AbsheE wh=A E]z, a 9401 22 AF(S) 2 =gol AF(D)o] ATHLt. wI,
A7) s AZ(S) B AV =98¢ A5 (0S)2] Ad A 9y HA = AtstE A5l
AFH T},
% l4a ¥ o)
ol =cle] A3 Ao AYES (Vp=0V)¢l A4S YRk, & 14be 220 tiste]
JVp0)E ¢7be 92 yeldith, w3 & 14bE AL (@S AAE Y, 3 9(0)e AFS
War, 7422 At (-q,+)E 7L 3t
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% 152 ¥ & 15b& AlOE o] 0vel A5 = 139 B-B'9] wHd] glojAle] oux] HEEE(RAEE)S U
Efdtk. &= 15av=  ACIEGDE ol JAHH7E A7FE AEE S EAISHAL,  AZzeh =EAzt

AN E(HAS)o] 22 & AEHE JUehdith, & 15bE ACJE(GL Y <9 A (-V)7F 7tE AEES T4
gtal, O AEj(AF ATAEL 52X )Y A9E Uehit.

AsE Aol F707b 50mm Amoln | Ay AR weAE nensioms m=u Enst 1x10 Yfen o] 3}
o, FFFTL A7) 2FE WA AAe HAT. F, A7) EWAAEHE %Zd—%jé EWNAHZ 5T
T Ao,

T 162 AF =99 S5 d=(oM e BA, AF =99 AFE Ao Az M3 (x)e BAS e
o

242 FEB 7] o, dEdie Ha2n FHe AR sttt |, T AksE itEAE dekd e
2 g e Aoln; 1 A9, dEn E9EHE MeR S YgAEE I HEn #9(E)RFE "ol
AA, A=Y 7h7ke] YAsta ATk, AEE HtEAC] QoA FiAE EYolH AMstE HEA|7E nd REEAVF

= shtel a9lel o] elA ks A Felun,
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[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

g, 2 o] wE AslE WEAE 0y BETEY $4E 2EE MEAZRE AASL, 4lsE wreAe
FRAE o9 EeEe] A 23HA Fem Ao RA d59 J43(1F) e AdAeR A 4
e wiEAclY. &, EEES HUke Ao] ofdt FaAY FF T EEES AW AAT Ad o5 5
H 2eEstE 18 (WAY) HEA e 1 ke BEAQ] AE BP0 R sta ). F2n] FE9(EDHE A
HzZn F2HEDe 22 a2 & 5 9o
2bshE WHEA = 3.05eV WA 3.15eVe] W= (Eg)S Zb=t). AbsHE whex|o] Mi=z](Eg)o] 3.15eVe A -9-, A
A A ()& 4.3eVebaL ok, ax 8 Bedl ASEE G fls) AReE EEE (T dEas Ahs)
TAle] HAF ASH ()T A Bt o] A, 55T ASE WEA Alo]e] AWHAA, dAEC dlshd
|

% 14bolM, e 9(@)2> AAE vehfa, =de] ko A9yt AvkE e A, AAE wiglo)(h)E HolA
AbsHE WA FYE o], =dRlE Fete] SErh. o] A9, wiglel(h) o Fole, AlolE MY =l [t
of oj&3dte] WMalE A nk; ko] = Mol VFHAE AgolE, viglele] =mol(he Ay A7t flE = lda
o] wigoje) o], & WME=A(Eg)S 1/28.T} 2},

of W, = 15ac] EAISHE vhsh ol 4] Ale|E AAus) newshel ASE WA Abelo] AWM AsE
A S oA Ao w e wpeow AR} o) ek,

vl

>

TS, & 15bellA, AllE HAF(GD &2 A (F vpo]oj2=) 7t QVEEHE A, A AdEd 252 244
o7 Arol7] wiol, HFo L ARl =3 7M7ke ko] At.

olsh o] ALBHE WHEA S FAE ol9le] BiBe]l AU LPUA WEF neEsro, W47 EE
AdHoz A4 A%E WEAZL IS5, Ao, A= Advizte] AW 45l Wusz
Wepd, AW Sde wae] 543 Pelsel 4z Bevt vk WA, o= Addute AskE wwA o)
FEd AWS FAY Besk Arh. % SW, VIFY A slelamdvle) Y FhiE A4HE wUE
SErkg AHgE (Yo FYHE Adw, Ei sdPPon P4HE NS AgsHe Aol HEAs
o,

A MRS DeEslsla e E uwAel AolE daul Aol AWS FFatA oM, Axrt 1x10°

2 3me] AY delE AR, 10 A oldke] ©¥ AT, 0.1V/dec. (AOE Hdute] WA
&= ~9%(subthreshold swing; Sat)el EWAXAE Y EAlo] FEeHA 7|thd).

N =
=
[ %

MEAE DEEson

AAe] 5= Al 1A RASE Al 2 ASE RAE FAR HES TP AR BEA ARES Aol
YR A9E UEIAT, B AAdelqE, A 1A PAs A 2 45k BA 0 grse g v
A ARES AHgdtel G4E 58 b,

B ANl L, GaZ EakelA] T 1ilatond]19] In @ Zng EFEE B4 A5E HAL AHE, 5me)
TAE 2 Al 1 AkeE wEAZo] GAET wEl AolEde] EAXAH A%, Gaol AsES AARo]Y]
wEol, A7 Al 1 ASHE WEAZORA In-GaZn-0uH0] AFEEE AR InZn-0%to] AFEEE Aol o
we A7 &9 oFEs A59n

orSel, Al 1 7FE A7t asizich. Al 1 AEE sbEASou X BA(520)9 AR, 7tE 2=, 9 71E A
7 B 2AEAE gEATE, Al 1 7FE Al oEl, Al 1 AkskE vrEASe] mHelA A AAIAA A
71 Al 1 AEHE vt A S sFA] B (520) Alole] AMo7tA =EEEE AAS EdEks A 1 AEE 24
FEA (G317 AP = 17a FH=E.)

shA] -2 (520) =A, AFsHE d
Azl wAglol, Hlad AA o7t ol BAAS ek Al 1 AkskE 24 FAG3D A 4
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[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]
[0163]
[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

A1 AbskE WhEAlSe] FHoREE Zo] Wkow sty A4v] Al 1 AkstE AA FA(G31) = FHel o

T 17bE A 1 AEE AA BAG3D) Yo A 2 AEE BA(532)E Aust "o dwzo|th, E
AA oA, A 2 AsE A (532)2A, In-Ga-Zn-04] A3}E HF=A= 93+ B4 (Iny05:Gas0s:Zn0=1:1:2[mol<F
H )& AF8-3te], 57 50nme] In-Ga-Zn-0%r¢] A E T},

oo} A, A 2 ASFE BA(532)E AWE T A 2 7MY AHE Perh. A 2 b2 Aol g&, & 17¢ 1}
v = wkel ol A7 S gt 17cell YER e ukel o], Al 1 Aksts 44 FA (5319 244

o R ALgEte] Al 2 AtstE FAlS] WS Fste] Ao HAA As JAdstal, A 2 AksE 4
533b) 7} B4 €.

A1k AEE 59 A 1S 24 2AG3DE Al 2 71D Al o thal stdHe], @
o] gH Al 3 AtstE A4 FAI(533a)7F "t

o

[-H ot

g

Lo
=1

=9
o =
A

ofj

o aAA

Al 2 AstE AA FAB32)o2A, Al 1 AstE A4 FAG3Y e e Ao AstE 9EA Anvt
AREEITE, meEbA ) = 17col YER e ukek o], Al 3 AtstE AR FA1(533a)¢} Al 2 AbskE AA FA
(533b) Atelel AAIZE FAATE, e, A 2 71D Ao g, AClE HAZHe AW TS TIAA AL
AA A 1 AsE EASS AR S gl

T 17co] R dA FAI(20) el Aske] Al 1 Aske AA FAI(533a)7F M H A L 9ol Al 2 Abske A
A HAIG3D)7E Asd 25 FERA FEd ¢ v ge ARse AeTdeRs, EdXN2HY A av

SAth. H&h, In-Ga-Zn-O%tEth AAsst7] A% InZn-0%& A4 4o T8 AHed
A Rer A 48 Asted, In-GaZn-0%e] hAA S x5 9l

w3k, A4 Aol A= A 2 AsE A4 FAY AT HE A 1 AsE 24 FAY A
, oo 3 ¥ A] (homoepitaxy)etal s+, A o] ¢ u = #| 2 AstE 274 FA9 s4H]7

stE A4 FAY AREo] o Ao slHZ T YA (heteroepitaxy)ehil ko), 2 A A ool A

BE59 Agd 93] TRAFAEYA L FHZAIHA] F oj= Ao] ALE F AT},

A1 7rE Al 21 2 Al 2 7 Al 212 AAd 5o VlEE 21 B9 Jolt.

o A=, AAlel 5oF ArEAl =AM A

(aATel 7)

WAl e, % igE 245 P A58 e AnE TPss EdaEE Ageta, 4] =
WAZEE sak, w@ 75 SR EFehu, BA 5 e wEA P (EA FAGRE F2)F A
g Aol wte] MYHTh EF, EAASEE Agelel TE R A% mi AAE AV 59719
Aol Fd = Qo] AxE & Aol A5W 5 v,

EA AR BA AAE 23T 34 AAEA, AA A2 ZA Ak se), $d AR08 2
Al &AL S ShE)7F AREE k. BE AR e AR e A o =T AldEHE AAE 1 H Y
Xgstar, FAld o2+ H7] EL(Electro Luminescence) 42AF, 7] EL AAF 58 X3y, molk, dx} =9}
2o, A7 gl o8 FEHAEV ®stE e 34 AR ARSE .

A7 B Mol 2 1w Aol B ASEA, A7 2 ARE, AFE EA LAl
BP9 A Shad FHR. FARaRE, L7 1RE, B A%9 Ra AL 3
= J

E AA Ao A, Boet
A AAdel, A F gL ™

713(4001) $o AAE, & WM AFEFS A E FETY ASE 89 HPEzﬂ%% Z3stE EUA A
(4010, 4011) 2 A A£AH(4013)E Al 1 713(4001) 3} #| 2 7]3H(4006) 2] Alolel A A (4005)e] <Js] H-5-3gk



[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

S550dl 10-2333270

g

Jlgde] AHolty, & 18bE = 18a2] M-Noi| glojAe] whHicof of-g-3ht},

Al 1 7]13(4001) Hell Az sFaH-(4002), AEHd F5 3
A (4005)7F mleEd E o] #] Qlo}. skA&F(4002), Ao 5 2
(4006) 0] AT, wEbA AF(4002), S FE
(4001), 2 A1(4005), F Al 2 712 (4006)° I3t} HHZF

2(4003), FAMA 5 FZ(4000)E ESMEST A
2(4003), B FARA TE 3 Z2(4004) Sl Al 2 7]
51 2.(4003), @ FAM & 3 2(4004)= A 1 7]
(4008) 2 A Z&E=of Slrt.

E, Al 1 7](4001) flell AEE HAN-(4002), A FE 32 (4003), B FARY THE 3] 2(4004) ZH2HE
Bro] EWAAEE . & o18bolE AR (4002)0] EFEE EW|A2E(4010), FAMA e 2
(4004)°) E3FE = EWA2E(4011)E =A ST ERA2E (4010, 4011) flolE= AAZ(4020, 4021)¢] #1-5-H
o

o

WA 2E (4010, 401D 2A, AAJd 5o 7=d oF WFd AASE 7= 4sd Aste A5E 2dsh=
EW@A2EH7E AMEE F Qdvh. 2 AAldel A, EA@A2H (4010, 401D)E nfE E

Ni

AT 4021) ] 4F floll, 75 289 EWALH (401D 9] Atsts AT AE F4 93 HdAs 9
Joll =745 (4040) 0] Algdtt. =H5(4040)& AFsheE WEE=AlS 4 XH% 373

, BT AIE Aol lejAe] E

|2E(4011) 9] AlPlE H=352] 9ot &7y v=a, A 2 AE A
gk =25(4040)9 A97F GND, 0V, & Z=2Y JHZSE .

o %

ZH(4013) el 23 gkA HF35(4030)> EWRA2E(4010) ¢ W71 o= HEHTH, A4 224(4013) 9
F5(4031)2> Al 2 7] (4006)°l Az, A AFF(4030), HF H=FTF(4031), R A4S (4008)©]
A BES A 2x(4013)0 S3TE. B AFF(4030) D g AFF(4031)2 7+ wjgto g A 7]
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[0194]

[0195]

[0196]

[0197]

[0198]
[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

A B AR o] T BYHA etk A FoWth, FAN TE A2 ST (4002)% B 7%
Aol FYB 5 AL, AEA TF H2) AV EE FAM TF 2] ARylo] HAF-(4002)% BE /%
sl @AW & Qe

w9, esty, A WHES sase] 7o) AN B, Al 1 1TE0DI A 2 71FHA006) 8] 9ol =
AYgrol Lt e AAG, £, WetolEo PAL YeFol} LEDE gl FHHh, webA, oy
EA mEo| A5

MA FA] BEA T TN(Twisted Nematic) X, IPS(In-Plane-Switching) 2=, FFS(Fringe Field Switching)
2= MVA(Multi-domain Vertical Alignment) XX, PVA(Patterned Vertical Alignment)® X, ASM(Axially
Symmetric aligned Micro-cell)®X, OCB(Optical Compensated Birefringence)® =, FLC(Ferroelectric
Liquid Crystal)® =, AFLC(AntiFerroelectric Liquid Crystal) R So] AFEE 4= v},

ool Aol Qe =& AHY N FA FAE AAE = A

AAlel 5ol 7w oF WEFE 2ASE o= AsE AsE AR5 AR WHe AREstel A FA] AA
o] & 3R] EMIAREHE AAToRA, mde] 02y EJAREIE AF RNl AlgE 5 dar, 4

Aol Azrd 4 ek,

=1

B ANdE B QA S AE TSR A48 gl AAske Ao] s,

A1 718¢(4501) Yol AsH FFAF(4502), AZH FF 3 EE5(4503a, 4503bh), @D FAM TE IHEES
(4504a, 4504b)& EHMNEZ A A (4505) 7} AT}, ﬂ F-(4502), 21sA F5 3 2E(4503a, 4503b) 2
FAMA % 3 25 (4504a, 4504b) Yol Al 2 71w(4506)0] AFATt, wEbd | 3AF(4502), AlTA FEF =
£(4503a, 4503b) D FAMM FE 3] ZE(4504a, 4504b)S Al 1 7]3(4501), A A(4505), = A 2 7]¥(4506)
of oate] FHANU507)2 A Lo vk, BAaF-(4502), &AM F5 S ZE(4503a, 4503b) E FARA F
% 3| 2E5(4504a, 4504b)o] 7)o w=EHA FEE s|WAo] =i, AL Brixo BFU(ATH(laminate
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