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A, 71 AL Az A7) A2 Adsadel makete] Aolsk z skA g ont

& % LASA, 47 A2 A 2 AL ska A=l 397 742 A4

2H, 47] sk dorig @450 e A2 st A=, 7] Al A, A7) A2 A 2 AT A2 sha
1= dslo] = A2 W ERAAHE 23ska, 7] Al v EA A Ad AR
Hol A AL A= o ot ERAALY FASS vhddit,

of W, 7] Al ek EAxsEel 7] A2 vt EAAAEHE A 43S FHEAL, 7] Al wh =)
2ES) 3UA4E 47 AL ACIE AT, 2 AF R AL =9l AFelek sk, 4] Az wh =X 2 3
SR A2 Aol AF, Ak A% 9 A2 melel AFelet & W, 37] Ax 4w 7] AL 249 AT A
ole] Admrk 7] & AFF 47 A2 = AF Apele] Aesh © AAG, 7] & AS3 3] Al
Sl Aol thgshe Fol 4r] 4 AT 4] Az S AFol @Sk Eo wstel o We Aol wh
w4 st

w47 AL Sa AFw A7) A2 8a AT Fo Hom st mdd BE 59 e el

uhg4) sk,
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A, 871 AelEA flel d4Ee] e A }7

A7 MAE Gt flol FAE AR HES, B

71 AR AES Sol d4H d= o A

G0 o 7] ax A= s =ddd A=, A7 A

B, 7] = A= B A A A= flel @45 e
s

—_L
=

—_L
=

o= Ade, 4

)
2

4

o

ke

o N,

PL

rr

=

o,

2ol

%-Em

x o

R

o
# Tw g s
9 oﬂlgo_u
T
-
OQTOB‘J ly
— ox
oo i

2
=
ot
[
[
Y
o
N
N
=
o B ol
u
)
4
i)
B of
ey

of W, 7] AY AFE 7] s AFORRE AFHe] A 7] nETe] At ETE Fakel 3
7] AL sk A5 Adse} i Ae] wpgrAstn, 47 Al Edel B e 4] AL sha AFH )
Az i AF FO AoE bt AAE AAReln, 47 Az =W BE Fue 47 FF AFe] e
AR 5otk E, A7) A AFe A7) A2 melel B S 1/2 olakel Hie] ik Aol wiw

EE, Al =2 719, A7) AL 2 71w Qe dAE] lom ACE ASE xFshE AlCEAM, 7] Ael
EA Qe FAE A& AlCE A, A7) AolE HaAu 9o FAH &= wAA 4T, AV A
Tas ol FAE AFF AT, 7] AE dAnt fo P4 glon Hojw d¥7t A7) A A
%3 Aol A A 22 AFE s dHolHA, Hojm ARt A A HEZFT ol FAH 9
omn 7] s A5 diFgsts Al 2 A2 =9 A5, A7) delEd 2 ] All 2 A2 =99l A5 9l
s e Hewt, 7] HoE 9o dAEe] dom AVl Al 2 A2 =Rl A3 424 AdEY Qe
Al E A2 g2 A5, A7) AL D 7193 di@gsta Qs A2 Ad 71, 3] A2 A 7)1 9ol FAE o
AE TE AT, A7 AL 71 E AV A2 713 Fo] Ao® s ZAE e Al BHQl £ g, A
7] A1 715 B 37 A2 719 Fo] Aok shtel]l FAE glom AV Al =Ml w3 Fun 3 sk o
AS g Axvoloz Rads A2 Euel B8 FiS Edets A FA A E vhEdg,

o wj, 7] Az A= 7] Al = AT Abelo] AR A7) A W3 A7) A2 =8l A= Abe]
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Ard SWe FaE sto B oune e tiste] B o] &3t J1% Ropld B4 A4S A 4
b golatAl AAE YRS A APk, e Boume o s old Fes TdE & gov
A7)0 A ke AAl] A et

WA ofel 3 2 9L B BAs) st FAS sSjstel vehhdth. WA AAE Fatel
FARRE el AL BUE W REE B 3, %, 99, ® 59 pRol e HE 9o Jrkun
&), ol hE RE W Sol’ i AR ok 2 Sl E e Rl dE AE Tk W
g2 ofd Rio] thE FE "mhR flol" Arkw @ weli Fxbol e el gl A% Each

aUW EEE Fa st B owgel AAde] e o EA 3AE w EdAsE se] Fxol vl
A,

o1& B oune] Al AAde] ot g EA 4G o EAAxE J)we WA Eelu, & 2t
A1 AA o] wE A FA] AL MY V)] vjx|Zola, = 32 H o] A1 AAjde wE AN T

Al FA e M Eolal, & 43 & 39 IV-IV'Ale] didt g o),

M Al FH = e BAIFA o]} iR AL Q= AE BAE E S BAE AFE BAIE Alole] ¢
of TA|Fof| Ao HgHo] = Ny FAE X AAHZT(3)LE o]FoZn

WA, S A U 22 A4S TH

T8 59 F9id Hd EAR o)lFod Hd 7]#(110) o] ITO(indium tin oxide)Yt 1ZO(indium zinc
oxide) 59 FHd TH EFZ o]FofA v Al E A2 4 A=(190a, 190b)o] FAH =] Art. o]lF Al
34 AF(190a)S e EdX| Ao AAR o] 3 Ao AdS A7F A, A2 skA A=(190b)-2> Al sk
A=(190a) 7 AZAEo v 2 A=(176)2 THTEZA Al g4 HA=(190a) 7 A7 o = A (54
AgHEo] k. o] w, el EMX e FAF AT E AYsts Al EA(12) Y 2 A E Agst= dlo]

- 1
HA(17D) ] 217 A5 o] FAF Also wet Al 3 A=(190a)0] 271EE 34 A5E 2(on) L E(off)3H
pZS

ok A2 sk A=(190b)2 ANE-(192)& 7hv. ®, A1 719(110) 9] of Well= sk AFe(12)0] F
Ztelo] otk o71A, Al R A2 g4 HAF(190a, 190b)2 WHALE A EAl A A FHE BLR o]F

AAA & FE a1, o] Afole s WFH(12) = BEL8sA Hrt.

oS, AR ZAY] S vy 2

A g 59 B3 dd BAR o]Fojx AA 7#(210)9 oty Wl WAL WAy HE

(22008} A, =, Ao AHE(230) F IT0 =& 120 59 FHY3 =d EAZ o]FA Qe 3% HA=(270)9]
FAEo] k. A7A, FE ATF(270) 0= AINE-(271, 272, 273)7F A EHO] k. B mlE¥A(220)=
3la 9o B FEMT olyel ¥ AT(270)9 AAF(271, 272, 273)9 THIE FEAE AL 5 )
o o)lE HAF(271, 272, 273)E A& HASE WS WA ] Yol

o

IS

AL A me g EA FA st & o A @,

sh-o] Ael Z1%(110) o) FE bR PO Wol Q= Beel AEA12DIF §4 AFH(13De] FH

o 9}

A EA(12) e Bpe] Hio] ofd 9= HAuo] AolE AF(123)2 ol Fx, BF LIE(125)e 9% =
e}

She] AR fiatel WA FFHo} Ao,

A3 22RE Wol e o7 W] #x W (storage electrode)(133a, 133b, 1330)& ¥
gheh. @ Hel X A=(133a, 133b, 133c) & T M A AF(133a, 133b)& A= WEgow wWojrhon
ZbR o w W thE shube] A H5(133c)ell oSkl A= Aol gtk o] W, Z {2 A=41(131)
& 27) o]ide] JtmAem o]Fo]d £ gt

AelEA(121) 2 #A4 A=54(183D)2 Al, Al =, Ag, Ag &=, Cr, Ti, Ta, Mo &
U = 4ol yehd wpel o], & Ao AelEA(12D) B A4 ASA4(13D)2 &
ol shahy B4l 5% Cr, Mo, Ti, Ta 59 F553 nAFo] e Al AY mx
3] = s A

o] 1
o]Fold Fk rt. ool oAy tFd & e =HAR AEA(121)H

Lo
o =l

AelEA (123 #F4 A54d13D] S BAA glew el gk A2 30-80" o1 Fol
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ik sk,

ARlEA(12D) 3 F4 A=54(13D) 9 flols A3t A(SiNx) T2 o] Foxl AolE dAu(140)0] P4 =]
ATH.

AelE AAuH(140) e EH49 dHolHA(171)S H|FEste B9 wuh Edxxy =<l d=(drain
electrode)(175), &9 A% A=(176) 2 59 the]F 55¥ (under-bridge metal piece)(172)0] B
of ity ZF dojgA(171)2 T2 AR WEgoR Wof 9low 7} =gl HAF(175)S F3te] HF9 #AE
o] gt Edx2~E ] A2 AF(source electrode)(173)S oY, thEli F45H(172)L Alo|EA(121) 9
of siAgTE. A A5(176)2 =) AF(175)3 AAH o VA mgow zEue]
dlelE] A (171), =891 #5(175), A% AF(176) E vEli 550 (172)E ACEA(121) % w72 A&
¥ dFrE 5o EHE e, gdF EE FFToR o|Fojd § ).

ol B (171) 2 =2Ql A=(175)9 ofdele dlole (178 e F2 MEE A W B39 A% RiE
A(151)7F FAgso] ok, vAgHE a4 R o]Ro 7} Ay wEA(15D)E 7 AlE A5(123), & A
=(173) 3 =8 A=(175)S Fste] 7HAE o] ¥t ERA~E 9] AL (154)S ©]E .

pac
f

HEEA(151) ¢k dlolBd(171) 2 =8l A=(175) Atolell= & Abole] HEF: AFS 2717 A% 559 A
@4 A5 FAl(ohmic contact)(161)7F &A=l ok, ARG AF FAN6D) = Aeitol=uv n¥ EwE0]
TEEZ =397 1A 2 B2 wEo A},

ol d(171), =aQl A=(175) ® veli F531(172) flde dshta 59 7] ddEevd 4 59
7] AAZE o] Folxl BF(180)°] FA o] St

B3u(180) o= =del AF(175)2 Holm dX-o} do|gA(171)9 # FE(179)S 44 =&+ 559
AZE (181, 183)¢] FH|Ho] 9dom, ACJEM(121)9 & FE(125)%F FA AFH(131)9 dRs 747 =
HUE B9 3 (182, 184, 185)0] AlolE A (140) ¥ R &9H(180)S HE3tar Utt).

B5Y(180) ¢ole B9 3l4 A=(190a, 190b)& H|E&}e] E4=o] HE= BZE FA(contact assistant)(95,
97) ® HFeo] fA AF4M d4 vhEl(storage bridge) (91)7F Ao Ak, A A=(190a, 190b), 3
BZE FEA095, 97) @ dZ2 t2](91)= IT0(indium tin oxide)Y IZO(indium zinc oxide) 53 #& T4 =4
A SFvEADT 22 3 WAL §40] 78 B B4 9 R vhEoj i)

3} A=(190a, 190b)S A1 34 A=(190a)3 A2 A& AZ(190b) o2 BEFEH, Al 34 HA=+(190a)>
AE (18D T3t =l A=30175)3 dZ2F i, A2 F4& AT (1900 A3 A5(176)% FH s}
I ok, weEbAd, A2 3 A=(190b)2 Al A AH(190a)0] AA7IH o m A (LA Ao AU,

A1 sk A=(190a) % A2 st A=(190b) S vhre AAls AlolEA (12D tiste] 457 & ol F&
193)3} FAS o]F& FEoR FEHIL, olF 457 & olFv 7 FE(191, 193)0] FHE o] FE N

of dol7} A,  E, 45° & o]|F = F FE(191, 193)2 A2 48 o]F I Q).

A2 B AS(190b)S ARE(192)E 7HAW, dAR¥(192)E A2 34 ASF(190b) ] 8% Hox] 1z WS
gslo] ot S0t FEola, YT §Al F4E .

1 3k4& A5(190a) A2 34 AF(190b)2 442t Al EA(121) 3 dlelHA(171)¢] wmztste] A ojste i
QAL AR o] 5= A(AllEAY Y3l Mo disle] AdHow AL AL o]Fa .

T, B3E(180)9] fol= ARIEA(12DS AW 2 &Fol AAskE ¢ A A5403DS Adsks 4 W
A Az "g2(9D)7F @A Ak A4 wiAd A2 g9 = BEE(180)3 AlClE MAw(140)S
AET(183, 184)F Soto] Al A=(133a) H f# A=5d3Del AFska Aok, 4wl A2 w2 (91)
= vEEF 558072)% sk . A4 wid dE wgel(9)= e 71 (110) 919 #A4 A=41(131)
AAE A7Hez ddshs 4ES st Ao, ol #§4 A54(181)2 Bad A4f AlolEM 12Dl H
ol (17D 9] A3rS Felsh=tl o] & 4 i, vgElR S5 (172)2 o3 FEE St HolAE A
o, AelEA12D I FA v A2 v (9D A7H AAS BHEs] flgte] A

Fohe

HE BE B9, 9= 44 AE 7182, 183)F Fdke] AClEAS] EFE(125)3 HolEAde &R
(179)°ll A=) At
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Aol A4 71 (210)elE Hol A= AE wWAEY] A3 £ wjEF~(220)7F FAAHA Jrk. £ wjEY
2(220) Slel= A, =, B4 AFE(230)7F FAHl Aok, MEH(230)9] el Ha He "AR(271,
272, 273)E 7IX = FE A=Z(270)0] FAE 9}, FE AZ(270)S IT0 =+ [Z0(indium zinc oxide) %

o] Bt =A== P&t

TE AF(270)9 3 W AR(271, 272, 273)= 3k A=(190a, 190b)e] AA F Ale]EA(121)9] o
akef 45° % ofF= Fn(191, 193)& Zhadlell 713 9lom ofeh vhekeh ARadg-eh shA W=(190) 9] W T
X o] wj, W= A= e giel JtE ek dR e B

=y
T
o] o
IR

AR
ot & Tyl Wt EdA~E wART HEH M&g 24%0}04 Agsta 71 Abold] A B F9

uhh ERA Y gAY APE ZASS 4939 o 3% A5(27009] 3 e HN(271, 272, 273)%
3} A=(190a, 190b)S Z47+ E=9] l'?*"éﬁ(subarea)oi TEsted, & AAdAdAE X 34 ZAgE uke}
2ol ¥ 3ta A=(190a, 190b)S ZHzt 47019 Hgdgoem Y. = 3904 & ¢ I vl go], 7 199
< AFsHA o] lolA F iy Aol whako] i E T

s A=(190a, 190b)9] 7t F-g gz olo] tl-g3t= 7 A=(270)9] 7} K49 Apolol A& AAHF(3) F&
T goms °:‘°ﬂ(subreglon) H}i s, ol adde AA QA 2 U] $1Xsls AF Bxe Wit
&5 ke et a7le] F FEH o= o]F =vQl(domain)oletar gtk

dg Tre) Ag EA FANA AL h AF02) 4 E
A Wsiel A2 B (190 AT AFOTHNS 84 Al Slstel A3
15 (1900) 9] ASHe AL S AF(190b)9) Agkel ulste] Auigte] g Al Wk olg} el
49 el Aol e F sha 4GS WA T i Aol A= wstel Fvh Fio| 9L F

AT

1 34 A=(190a)9] Agte] #12 3l4 A=(190b) 2] ALK} WA FAHE o]FE = 55 Fug 3

& 5E B e Al AAleel wmE A A FAE JRERA REIE Ao
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