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ole] 603](60Ze ) o] IS ABFFo =M, A7 wole wFAe] A F3t2 A HE o] @A,
H, BAse=, w3 9 2 E w3te I, AEEEY B4 =zl Tkl diSe B4 ss a&ow A
3tate] SHAAAE, A&ste =Y 7)1, dE ol nZAldAY, (tDEZHAAR ¥HststA] Fe s 2
Ela=
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10
12
o
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et 1
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—
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A
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k
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=, spaolA o] T3}, wFEIHE o] gdte] #A
FA o] dolu, 3 A F=(110), A9

o}

]
WA g A ANe A9, Bow S4E otz Meels

F
>
£
m i
N
<

ul
o
T(130)E e 4= o).

A (200) =, AE&E AN 71714 s Az (3 Al&(Data))7F FFEe] Aok dHE, 2
(AHY dY9Vdd), Add A (Vss), F 3§ A (Veom)) = AA EA A9 dHL(116)S =3fo] A
S ANFgo RN FFE L, Ao AF(XEE HA(SP), 2 28 AT(CK)E FA Ao 3Z(113)l
el g A9 A(ndYd AY(Vdd), A-Y A (Vss), 2 FF A (Veom))d F59Y HA =,
(117 o g Aojell ofal] o]FojXar, 7] AH SIS HAS F, AU(116)S L2k HA Y
¢ ¥

*
'R

4~ 1(200)21 3 A e QE(HO)OH ERERas
Al & 4= lo] Hgsid).

3 Ag 3 2(110)9 A, 2 3k A I R2(110)7F AEE X Esks Ao e AW 3o},
g e 3 Z(110)+=, 719 F2(111D), vl 3] 2(112), ml Aoy 3 2(113), ¥ A8 3|Z(115)5 &=
3 A F2(110)E, 489 dxd 34 213 (Data)ell E 3l
A g 3 A5, A 991200 Ao s A

AF(128) S AlojstE A5 E ~9H 21272 &3},

oMy o

719 211D+, 559 Zgdel #s s 255 7|9sr] 918 559 ZHd drgE z2et. 719 3
Z(11D7F z2e g dEge 5 5383 dAFHA @don, HFo Qe #3 Y AsE 79T F
= Axfold Ho}, A Zyd HEYE, 9 5] DRAM(Dynamic Random Access Memory), SRAM(Static

S
Random Access Memory) 59| 71¢ AA= 0]%0}04 Tdshd ).
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a9 welg Mme, Zadl PR S AEE Jlelske Aol Ha, Zaq wned o ta 58
I, vl 3E(112) 2 EA AlY] 3] Z(113)00] o
)]

AR Aol

of malg) vimel LAl AAFE 104 wAF Aol mSw el x7] Fepsk K 27 v SAE
Sol AW WA s EA, EE AW 54 3k A S AEE /1@ £ Ak o] 7] g shyel o
g NBE A AEe) 9EE wob, A Aol A1) s ¢15)m, sHe] 2elqin,

M B2(112)E, 7o 211D 71o8 Akas Zdg) s3] s Aes Hudow ex of s 4l
%9 A%shs Zaldd Aol Al HuE Samz Pstel, T AEHI A ol

@9, B ANFEAE TS o) s AE Aole] fiel me, BA Aol HR(113) R A€ =
(115)9) B42 Ag@eh. o) Wl H(U7 L) Aole] o= haelA Aol& AET AF(=o] 9
of A%), Wi H2(12)E 34 57k BASE 057} opd ez wadn, JolE ARH A%ahe wi
71 BAE EAGE J9 Aow ek

@, Sz(112)elAe) B e mwel o8], RE SdA Aot AEHA B AHChol ‘g
o A9), ol Aol AEHA Re Akt TaAQ e, FARE BAGE /09 A0R BEPTG, 3
M AR(12)E, A%se T /179 s A5 ol KR AEFTORM, BAE BASH AW 3
FNBQA, e AAHE BAR] A% S AEAAE BEsHE Aol

@, o wlmel ofsl Aol g o AEHE AEES, Aold] Ast AR AR FUS wel, Aol 9
SoR AFH Aom BUHES Adselw Frh @9 Wi AR(112)E AFSE Ao, zolel A
o8 wests Mo s Huh

EE, B AN, g B4 FA(200) Wl FAE a2 (112)7h dsshe g )z 8y
AEel Aolg AEFozA o] Fgol EHeIA i FAHAAE Bekshs Aol s vehgovt, 9%
A FaeA AN AEE TR FHOR Sl )

e =115+, dF 5o EIALHE § = = TR . WA 3E(11
2)7F A&shs 2l Abelol ApelE AEE A, 5 ol w3l w, 719 =1 el =z HEel
A Eske] s A E AdEste] FA] Ao =(113)] EH37Tt

g A S Z(115)%, ¥ 3| 2(112)7F A48k Z Y Aol zolE HESHA & A, 5 o] AA
st o, 719 3=(111) W9 =Z#d WEeddA ZA Aol FR(113)2 P AEE E93 Lve=r)h. s
ANog =Y vEA EA Ao FR(113)2 ZEA R TAHSR Fo=N, AA HA X9 4H A
g A" F 9

s, B AANYE Y AA FA AR GA], BlE 3 Z(112)7F s AEE AR TAE ANsF ddste] S
= o] AAE A Br, vlu JE(112)7) 3} AEE 53 BAE AEZER fdste] it F2be] 53
¥A 2Ty} "),

A Aol 3 R(113)=, FA AL (120)0] A8 I 2(115)4 Hed 343 A5, D Ao AF(TFAYoR:=
2EBE H2(SP), 2 8 A5(K) 59 Aol 4z I e AA 9 deE Aojstr] S A35), dd A
(ALY AYvdd), AHAYD A(Vss), E TZF A (Veom)) S 333
NE(FAHeRZE WMelolE Ao 3 Z(131)7F WetolES A%, 2 253 A
Zo|t}.

, 2 AANFE A A EE S A
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de gz(115)E 9E8s g NEE A0 A A ARUINE Y5 wE, F B5 ¥4 mE
g A8 5 k. ®@, B8 B4 BEoA BA5n 9 W), B4 BE A% szeld A9 32(115)
2 BE A% 057 998 49, v H2(112)7) dEeks Ze JelAel s Asel AolE PEen
Qe AeehE, A8 HZ(115)E A8 1= B A5 AEwe s BE, F 448 ¥4 e
5 A% 14 BAs e wel, AR

E9, o4 B4 FAE, 5% A28 AAE B 2% 928 349 94 B4 FAE o] Ay A AN
wel Qe B9 WE 44T £ A 7 23, 5% 927 458 B4 Ao A1), 5F 9=
o4 gelsl Asel wel, weteE ol o) TH YL Ao & vk,

Z':
s 5o, 53 =] Al ofsl], A FA AT b o @AM AREEIL gl Ao #WEHW,
FA Aol FE(113)= WMol E(132)9] Fe AEE Fol=F Aojstel FA el Fmg A

shasa, welE g WA AA7E ol we sl ah(eE Sl Sele] AA 4 ahelA

B, EA Aol AR (113)E WebelE(132)9] Fo| JEE ASES Alojste] Wekol E(132)7h Aulshs
Aee Az,

Welol EX(130)% et Ao H=(131), ¥ WeolE(13)8 zith MWelel=E(132)E, o4 ®A FA
(2009 §120] wel Aestel £He Hvl, WEIUol} B IO EWED) £E ol8F + AT A
A e ool Ad BHE 2PHE Aow HAZ stk welelE(13)el s o Sof e
W 2AH(elE Bol LEDE AT £ vk, @, Wete|E(132)0] RGBS WY tholer F& wHsta, A
2ol os) Ao EAGE ANPEEDEREADD S ASY Heli=, A BB Ak @t A=
Sick. wekolE Aol SIZ(13DAE, EA Aol SR (113)elA Wekel =22 Aojshs weolE ME, 3 A9
A7k FRE,

o AAG =, EA 912008 34 (122) 2o, 29F A2x(127)E Zet, B AAFgAME, TA
HE(120) A 1 719, A 2 7]Fe Zta, A 1 7| FE5 I2F(121), F4AF(122), 2 =9H 423
(127)7F FA =] .

TR, 3HA(123)= 29 AR ERAILE(214), o] ERMAXE (214 HEE &% &22H210), H A &
ZH215)E Zteth(= 3 #x).

EQA2HQUE, 9 AR Fe EANAHE o gakt Zlol mdAst, EdAAHE)} 9 A
9w, o3 AR/ e EANAEEMW6) A58 94 24215, L §% 2742100 F48 dss, =
A2E (2108 F3) FEHY) ofgI, ENAAE ()7 ox Az 9] Aol 1 AE FARe] 2

A% %+ k.
2 ANREel e, Age, Al 1 vlwel 948 sa A% daes Al 2 e 3499 35 A o
g8 el Aol ols) Alojsrh

A Aol HEshs A o dze, dvkg O, FHs :
=23 N4, ZeERY Ay AR A, nEA A4, nEA ZAAFE 4GP0, A A, W

R,
4, FA8 94, S4% nwA 94, sy 9g 52 5 & Ak

wek A P WY A o&E, IN(Twisted Nematic) =, SIN(Super Twisted Nematic) WE,
OCB(Optically Compensated Birefringence) XX, ECB(Electrically Controlled Birefringence) XX,
FLC(Ferroelectric Liquid Crystal) XX, AFLC(AntiFerroelectric Liquid Crystal) XX, PDLC(Polymer
Dispersed Liquid Crystal) %X, PNLC(Polymer Network Liquid Crystal) REZ, AXE TX2E BE 59|
1.

293 2A(127)=, BA Aol 3= (113)7F EYate Ao Azl wat, TF A9 (Veom)E FF A=F(128)°]
J_:Lf‘,—}q, /\_r];(] }\X]'(127)i\_, #%z]/\]ﬂe o]&ﬁl Z[: oh;}, Eaﬂ;qz\_HA ]O]E ;q:L u1 Pt ;q:L r=
= AS F dES BA Ao IR (113)dd AE5eta, A& AT Ty =] dAF F ek, whxbE(126)
Fol ®A] A F2(113)dA FEF A Veom) 7} FHHES 8lal, thE &S 3§ A5(128)dd HE3sh
Hoh, g, 293 2120 E FE FE2HF(121), Ee shAR(122)9 T4Y P EE Aoloj=
Fom, t& 7|¢e FAEHE Fololk Fr.

ol

oo |

mo
o
~
)
2

N

of
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2914 2412DE 0% AT Fe EUAZHE oSOz, AF £4(215)9 F v ek Aol
ANA oz Astehs @RS AT & vk

TE AENEE, 293 2241279 A2 AT T =9 A5 HE5E g9, 5 dF(128)S dr)FHe
2 H&en

2904 Aol A FH EAX2HE olgste 293 241209 A AT mE sl 1—2 F a5,
EWAA~E(214) 9 HEHA &S 8% 27221009 tE d2 AT 2@ ad 22(215)9 BE & AF3} o
EE3, 293 AA(127)9] A2 AS wE =9 AF F uE a2 wux(126B)9 @*%D} T3, 29
A 22(127)9) AlolE AFe whap(1264)0] HE&H T},

olojA], skl FFdHe ANZ FHE, = 3o YEld I FA AXe9 5 FEE, 2 & 4o YERI Elol
W AEE o] &3te] At

49, FA Aol 3 Z(113)7) AllEA FE I Z(1210) ] FFdE F9Y
ey, 3k, FA] Ao 3 R2(113)7) 224 2 3 Z(121B)d 2F
(SSPYE yEpdt. 3, 29 4359 &9 ElolWg MAW3lr] 98], T 49
A2 Y 32 e

e = 4o, m2M(Data line)(125)9] A9, ska d=el A9, @126 A9, ©A(1268)¢] A9, =
TE AT A9 v

13 (GCK), ¥ ~ElE HAA(GSP) S
9 A3(SCK), ¥ ~ElE A~
A= 29 Az g3ds ded

UL o X

T 40l 712H(1401) 2, F3HE FAISH] 97 MY A VIdeke 71kt ARt 713H(140D) el M = s
Az, FE A7 Sa5(122)9 7 sta, ¥F A5l eHEHES g

R, 717H(1402) S, AAEE EASE JIgel ARet 71714020l M, e (122)9] 7t shaze] 8
A&, TE AFoR TF ANE AASA €. W, = 40 deRd Z17H(1402) A, TE 8z
e AANER 7t A5 FFEE T dal Ao, 717H1402)9) o] 2 =] Ho|Eo
weh, A71dem B AEE AR FAske el A5E WS o= i Aol A,
2, 710D A 9] Blelw FEE W@t ZIH UM E, FY ABGKRR, 44 2 A5 BF
Hi, 2BE AX(GP)R, F4 57 Fagd wE d2vh FEEc. wm, 71H 0D dAE, FY AE
(SCK)®, A 29 257 S5, AHE DAGSPIE, o= A48 77 me Bast g

w3k, 7} o spael s A& (Data)7b £24(125)& Fate] FEEaL, Al]EM(124)¢] Hejol wet A
Aol 22(125)9 A97F TR

ok, A Aol AR(113)7F 294 221209 wAH(1268)0] 290F AA(12N)E EE AH o A=
FEeta, 9A(126B)E B3] ¥E ATol FEF AAE FFIL.

@, 7IH1402) & AASE BASE Agbeleh. olold, ZIRk1402)N A Fel AEE AWdTh. A
(1402) AN A=, 28 AEF(GCK), 2~EFE B~(GSP), &8 A3 (SCK), @ ~AgE fﬂi(SSP)% A
3, 712H(1402) M, (1259 FFEA 3 Az (Data)s FA I FE AE(GK) 2 AEE I
(GSP)7} 37 AAeb= 717H(1402) M=, EWA2E(214)7) =% AE7F Ha ﬂ/\ Aol A7t g A
B2} f,

E9, ®A Al] 2 (113)7F 291 241279 BA(126) 9 2913 24127 F M= FHR de d9E
Feta, % AFe] A9E Hi Az a

7]12+(1402) | A

£ 9 240159 FEe AT, F S AT 2 TE AFe 49T 2F Fu oo, A
A ANE FHIE o ;

glol, AAste] AlE L

g, A=A TF H=(1214), 2 A28 TF 2121 THeAE 2 A5, 9 ~BE #4F% 44T
omM Aru AYHE B 5 Qrh

53], EAAAE(214) 2 29 ix}(m )2 ¥ ARV G EWAAAEES o] gFFowHN, A A2xH(215)9]
F WAl FRetE Aol ANHoR 2

ojo}A, Estoll A AAstE HEH = 7IZH(E 49 713H(1403)), R AAS AN Fstr AdEE 7
ZH(1404)) 0149 A Ao 3=e] F2E, = 59 (A% (B)E ol&ste] AWt = 59 (A)% (B)% ﬁ/\l
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Aol B 27t Yk, A A(Vdd), =2 Az(7]M= K, SBE I B (07]4= 6SP), 3 et
(1260) 9] d91= vepuitt,

sotell A AR HE = 7131(1403) 9] A Aol 3 &2e] 23S & 59 (M)l vERdT. ®A] Alo] 3z,
2BE H2A(GSP)E AA (= 59 ()] E1, Al 1 281, o]olx, 2BE A= NS (GSP)e] BA 5, d=
ZHo] AZE YAXE Y HITE/HA =L Fol, B4 28 AL (6K)E BATHE 59 (A)e] E2, Al 2
28, ool dede] ndd AAVdDE AL A (Vss)Z k(= 59 (A)e] E3, Al 3 =8). ofojA,
SAF(126A) 8] S, 29 22277 v FEE He A2 o= 59 (A)°] B4, Al 4 5.

O

Vel MM, T HRY(12D) eAES oslt A glo], TF HRY (206 FFEE A5E AXT
F& ol 2E WA T, wolzt FARE FAHHE, o7

of He EA Ao} =B AT 44 EA AL ge] dspt Ae 4A5E AT 5 Ak
olo}x Aol N FHE AT 71714009 EA Al A= BAL E 59 (B)e] etk EA Al
gz, WA126) S AAE 297 241207 £F FHst B A9 S 59 (B)9) S, Al 1 29).
ood, MY ALEe AAY AN (Vs A AN AN VD B 58] B)S] S2, A 2 28). o]oiA,

ot
X9,
2
ol
ol
2
R
o
D)
tot,
fu
3
rles
i)
=)
o,
to
B
fi

( rlo
b

)
)

28 AE(GKH = sto] HA =2 AYE T3¢ &, 549 29 J3(GKE T3 59 (B) S3, Al 3
28, olojA AEE HXA AI(GSP)E FHITHE 59 (B)Y S4, A 4 28,

ol #AMEM, 5 IZH(121)9 S FAES
g k. 7 aide] d9E AEDE] SAdE

52 99 5+ A,

1071 o flo] & I=F(12Dl 75 A% =
d w2 HEHoRN, oAF glo] FE R F

Tk, & 69, T3E FASHE 717H601), e AASE FAlHE 717H602)4 9], Zdd 7|z g3 Als
ol 7] MEE mAHow Yeit, % 6 F, Wi 3 Aseo 27 7kl AL Yeha, 'H'E 3 Al
35 A 71 AS yeldo, =3 &= 6 F, 7I7H603)2 1Zd Y 713Ee YERd Aoy, & 7|zt
oloj Er}

oje} o], B AAHEH S HAH ;FAl Ao FANA, 7IxH602)o R FAIEE ARl st Alse 713t
(604)ell 7194= a1, 717k604) A 719 33 A5, 7170602) 9 of2 7|kl A FA €

BoaANgdel dA® 94 A AAE, AAHE wAsE Al s A5 27 NEE AR 5

k. 1A, AASE EAE Wl AL AHSE £0E 5 o,

S4e B 8 oAl A4 AARE BASE A, e A8E 98 5 9

sich. ® AAFee] g EA FAE, S Ase A7) N Az
e waE g

A AA00E, AA FRUINEG Auaw, A A5k e
FAgE. §3 24010060 14 498 dgeni, §% &
AR Age wsd Aue) 27 Juz doh web, B4 sEels 271 g

27 g9 sabe EAR F, 4931162 A4S BA AE120Re] A9 Aol FHES AASe], A4
A A (20008 o= ARz dvh. wehd, 94e o gudx wdad AAZ A% Aol Aol glon,
HgHe 27 FHE 9e F Aok

olgat gol, g EA A7 AN Lol Ha Aol FHHE & FulAE, Akshs mede Sy AE
of o8 Bah A RE, FAS EA RES M@ Auste] Ak AsE ERsy, £ oX Juz 5
| Ao o 2 Age] QhEA YES 14 ANE 27 215 S BAGoRA AY Axe] I5

uebA, Bop Aol e Axn dEsyr ddE A A A, R AH B4 A9 e e A
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T A o

(2AEH 3)

w AAGHel AL, B ANl ANGE 94 B4 A6l H8 & e EdAzHY o dehd, #
A AAEE A FA] FA O A8 F 9l EWAA2HO Fxe= 5WHI A gon, oF 5o
g AIE 2, BEe BE ACE 729 AHAY B EHUYE 58 018 5 . B, EWdAXEHE A
g d4 F9e] sty FAE= A= AlOlE Fxolol, 27 FAHE vE AE 7& E= 3 HHE E
2lZ AlE Fxolojk: Fuh. EF, Ad 99 st AE dATE wiE ko] wil®E 27]9] AlolE
AF5S 2=, 59 AEZelolw £0h 79 () WA (o] EAA2HY @w 7 4 oE ek
@9, = 7o (A) WA Dol e ERIAAEE, REAlE AskE WHEAE o] 83 Aol 4tskE wb
EAE o83l AL olde HwA 7hAEtn EdF AL TZAAR =2 o)kl e 0% AFE AS
T A= Aoy, Fds], v WEAE o]tk F

= 79 (Mol vEdl ERAAE(410)=, BHE AClE x| v ERAAE] shubE, Y 2 Ed
A ~HEhale g

EWX2E(410)E, 44 EE% Zh= 7]13(400) Heoll, AlolE A=FF(401), AlolE AAZ(402), A3E Hh
AZ(403), A2 AFEF(4052), P =gl AFFH(405b)S E&3, T3, ERAAEH(410)E Ha, A3HE 6
ZAZ(403)0l HEFde= Zgéi“#(zm)ﬂ P k. AT(407) HlE FUHE BE EAdF5409)°] FAAH
o] 9t}

T 79 (Bl YEld EWA2E(420)0F, Ad B3P (Ad 2FFelgtax dth)olE EEE HE AoE +
Z9] R AxgAY et ERX AR $ho)

EWA2E (4200, 2 THS 2e 7]9(400) S, AolE AIFZ(401), Al]E HAZ(402), &i}% W=
A5(403), 2tshE M=AF(403)2] AYE A d9S de A BHIFTOR VTde HASU2), 2= A
% (4052), @ =dQ A55(405h)S EFsth, 3, EWAAE (42008 GE HS HAZ(409) 0] 6“35101
ATt

T 79 (O] YEh EWAAE(430)= HE AoEFS wu E
(400) floll, APIE HAFF(401), AllE HAF402), &= AFF
TAZ(403)S EFerl. Ed, EWAAE(430)S YL, AstE ur
o] ot} HAUH407) YoE F7tE B €ﬁ§(409)°1 EERa

Jmﬁ

o
)

WA 22, dd FHS z2te 7 P&L &
(405a2), =0 A=3(405b), E Abs}E wh

A (403) 0 H3le= %:iﬁm(zm)o] P =
EWA2E(430) =, Alo]E AAZ(402)C 7]13(400) 2D Alo]E A=FZ(401) ol AHste] AAH, AlolE
AAZ(402) 9ol A& AFZ(405a), =dQl AFZ(405b) 0] A3t FAEo] vk, g, AlolE HAZE
(402), 2 22 AZFZ(405a), =@lQl A=3(405h) ol A3HE W= A3 (403)0] A H o] Q).

= 78 (D)ol YeEbd EWAZE(440)=, & AlolE x| Wt ERA A Sfufolty. ERIA2E](440) =,

- |

dd TS zhe 713400) 9o, AAS(437), AstE WA ]>( 403), &2 AF5(405a), B = A55
(405b), AlolE dAF(402), AlolE HA=5(40D)S E3stal, 22 HA53(405a), =@ A=535(405b)°l 2Hz}
i1 5(436a), ¥lAdS(436b)] Asto] P A7]|H o HEEof vt

2 AAFHd A=, dee ukel Zo], WEAFo R AbstE WEAF(403)S o]&dth.  AbstE REEAF(40
OB o] gt ASE WMEAZ=, AMA w4 AEEQ In-Sn-Ga-Zn-0AIY, YA w4 AsEQl In-Ga-
n-0A, In-Sn-Zn-07A], In-Al-Zn-07Al, Sn-Ga-Zn-07], Al-Ga-Zn-07], Sn-Al-Zn-0AIY}, o]¥A F& AgtE<l
In-Zn-07Al, Sn~Zn-07l, Al-Zn-0Al, Zn-Mg-07, Sn-Mg-OAl, In-Mg-07lY}, In-0Al, Sn-0Al, Zn-074] 5& o]&3
T AT BT, Y] AbskE WA Si0E XSt E Fr. A7IA, & E°], In-GaZn-04 AtstE W
AT, Fol% In¥ Gadt ZnSs EIeE= AStER, 1 2AH|d EWE] AFe k. ®3F, In¥ Ga9t Zn ©)
9leo] daE X% Ft.

wek, AR Wi E(403)2, 384 1nM0y(Zn0),(m>0) & T7|H&= whaks o] 83k £ 9tk of7)A, ML,
Ga, Al, Mn % Coolld A®EE 3y = 559 34 945 et o S0 MeZ, Ga, Ga 2 Al, Ga ¥
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