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EI(T3)9] £22d=2 B Adl HEHH, A3 EAALH (T3S =ddd=e =5 Bl FH&dn. o714, A3

EWAZE(T)E= HEE E- gt A s gl

A4 EWRA A (T4)E == BE =& C Alolo] H&E 1, Aln omAANZ(EM(n))ol wel £&/92 Frk, A4 E
WA 2~E (T4) ] ACIEAFE Aln oln S (EM(n))7F 17FEE nd A Al dujdele] J&H, A4 ERX
2E(T4) 9] &2H=2 & Bl HEEW, A4 EAX2EH (T4 =5 =5 Coll F&HTh. o714 A4
EWAEH(TH)E v EWX~Heta AT 5 .

]2~

N
o

A5 EWRA2E(TH)E == A9 27|14 (Vini) e d=8w Alolo] A& =ar, An-1 27215 (SCAN(n-1))of u}z}
/93 Htl. A5 EMRAAE(T5)9] AJEHNTE An-1 AR E(SCAN(n-1))7F S17FE= n-1914 A1 A4
ol H&HE A, A5 EMA2E(T5)] AxdFE B Aol HEEM, A5 EMAAE(T5)9] =dAA5S 27]
AF(Vini) o] g=Eddel] HEATh 714, A5 EWAZE(T5) = A1 o]y EAX~Eeta (AT = Qo).

agar, ASAE (Cstg)= == A9k 271-H(Vini) o] Jeet Apolo] H&H)

AW @t E4E 39 Fxo] QAvbEE deolgAlasl AolE
7hEE dolE Al e AClEASE Ko
4

il

[

)

N

rlr

“

o

k1

o

N

4

)

=

o Ml

IS

ils

N HT oo

o

By

2 o
L

w e
N
)
)
s
o
~N
Y
SE
=
=)
r
N
N
2
oft
=
_O‘L
rlr

o N

& T d7Ibe, = 49k #o]l k= A F ZVIStskE olyA VIZHPI), TEEMAXEDDY HANE S
Gote] Aol AgeE WX 7gHPs), L AELR FHAREL L] TEEANAHON ] Lae]
E A Z I3

T baolA olyA 71ZH(Pi)ell =
. E 49 % 532 FxspA, ojuA 7ZHPi)e

(Hn-D)ell Z&=ch, olyA 717HPi)olA], An-1 27X Z(SCAN(n-1))E E9 d¥Z 27kE s, An 270A
(SCAN(n)) ¢+ Aln el P A2 S (EM(n)) & 3ol A= A7bdT. o7|A 29 dde 2 giloelx, sto] il
= Yottt oJaleA=, AWE &olatA 3] HF = dEs & dEE, dto] HEs ox YEe d
s7] & gt}

olUd 7IZHPDNA, Aln-1 =WAE(SCAN(n-1))oll SH3e] A5 EAAAH(T5)7F © 2 HOZH, =& AE
2714 (Vin) o2 z7|stdrt.  oluf, A5 EWAAE(T5)= Al oJUd EAX=EHE AT 4 dom, Al
ol EWA~EL AO]EATE n-1HA o uwjxE skhe] ACE AF7 AZAPOZHN, FEEUALH
(OD) 9] TEAL(Vth)e] AEH 717He 83 FHste] TEAG(Vth) B9 AS3AdS F4A4D = . o
2A AE zZho] ShA = AE ZV|SIgto A AMEH] MFAS Folil, F7|EFAAH(0LED)S] HH e
s WA 5= Qduh olE Yd, 271 AS(Vini ) F71 3 AAHOLED) o FRAG R FEE e At
9 HellA Aed 4= glon, AHY FEANELVSS) I ZALY AAY FEANELVSS) Bk WA AgE 4=
A 71ZHPD A, = Doll= o] Zeqle] dlo]E ¢ (Vdata(n)) o] F== o] Art.

o
offt

Y0 of ot

T 5bollA, MEH 7IZH(Ps)oll s EWAILHE AXoR HAEA] g EWAAEHE HAoR TAG
4 % 5bE FFEH, MET 7IHPs)S ndA stAde] dolE 7|§lel ¥EE nHA +H 73
(Hn)ell E3Hth, ME 717-(Ps)ol A, An 2N Z(SCAN(n))E 2 @Mz Q7bEa, An-1 270415 (SCAN(n-
D)eF An omAANS(EM(n) = &2 HE= A7, MEF 717HPs)ol A, An 222135 (SCAN(n) ) ol -5 H3h
o A1 9 A3 EWAZEH(TL, T3)7F B 2 HOo=2ZH, FETEHAZEHODE tole= A4 (diode
connection, AC|EAFH =RIAFo] LEH EWALE(TFT) 7 thol e EXF S48 HA, =& Dol
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[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

SES36 10-1972490

o] B ¢k(Vdata(n))o] 17}t

AMEZHY 7I1HPs) oA, FEEWAAEH DD 2= Atolo= AF(1ds)7F &22W, o] AF(Ids)oll <3l
L2 AY AYE 2718 A 271AGVin) oA dlelEl A (Vdata(n)) 3 THEMA2E(DT) o] YAt
W Zk(Vdata(n)-Vth)7HA] Sobxith. 2711 (Vini)& A9 F5 S (ELVSS) # ZAY w& dgfoltt. 5
WA ~E (D7) 2] AG]EAFQ =t A9 Adgke] FEEAXN2HODN Y EHAG(Vith) S sk Ho=2H, o
AXA = eud 717HPe)ol A FEEABA2EH (D) £8AL(Vth)o] A" AHe F5dFE AL
ATt
5coll Al elmA 7]7k(Pe)ell SAtetE EWAAHE AHdoR, A4 ¥E EWAXHE FHAoRE EAIES
T 49 % 5cE FFEW, ouAd 7|7HPe) @ ZHAVIZE FollA olUA ZIZkPi) T} A& 71ZH(Ps)
Aegt Y] 7)zkel] sdEek. oud 717HPe) el A, Aln ol P AAS(EM(n))E & @M E A7kE a1, Aln-1
A E (SCAN(n=1)) 9} Aln 2270215 (SCAN(n))+= LZ 8= A7FH ).

4 2 lm M1o

8

oA 717 Pe)ol A, An olH A5 (M) ol Sake] A2 EAAE(12)7) § & PozH TEEAA 2~
(DD)e] 2ol 1A% TEALELDDS AZFTH £, An oWl HAEENn))ol SHEF] A4 x| 2
B/ § € Homd we B Y wr 0o A998 #7183 0LED) e E2Ht(Voled) 0 R EASH
st

L

r“ JH

o), A4 EWAZE(T)E 71 EFLAOLED)Y s A oWl 7)7kPe) olsle] o]uA 7]
P B AEY /17Ps)elE © o gomm, ouy 7 Z12bel 7R AAOLED) 2 B2

1 a4
Pe) ©
= FAAFE A v oA Ald ERASE(T) = °ﬂ A ERA AL AE 5 v

oW 717k Pe)el A f7IEBARHOLED)S) B2t TEAF (oled)o] et DAL 7] 5344 13} o] B
O SR RAOLEDE FEAT ola) wggozs Usk ¥4 AxE PR Dot
(584 1)

To=k/2(Vsg-Vth)* = k/2(Vs-Vg-Vth)* = k/2(VDD-Vdata+Vth - Vth)” = k/2(VDD-Vdata)’

A 1, k25 FEEWASHOD WA IS, 18 ARIES oL A 8
o A5 dena,

ojrt

of oell AAx= H

FEAF(loled) 4 k(Vsg-Vth) QU oulA 717HPe) S B3l Tzaely ¥ Vsgolls FEENA2E (D)
o] YA (Vth) Aol o] xgtso} glomz, 5 19 o] et (loled) AN FEEMA2
HOD9 =8 A% (Vth) AL 275 dd. ol Fdl, =8 A4 (Vth) e W7t &5 (Toled)ell WA=

T 68 A7) & 5a WA 5colA AwEk olUA Z1ZHPi), MEH 7|ZH(Ps), oluA 7]7H(Pe)dll == A, =E B,
wE Coll fEEe A 22M Yeha gtk AEE VP S AR == AE TSEHA=E (D)2 &
GAeH(Vth) AES 364 gozM, ould 77kPe)oll A F71EF 427 @333 o), FEEWAXA A (DT) Y
TE5AF(Toled)E FEAL(Vth) AES LAY ddte FA AXE vehd 5 %E}.

T 72 = 3o TAE A TR d WY dE HAFE 5 JER0Y. agla, & 82 = 79 gfiel <l
7t E dHolgas st ACEANSE HolFE ggioltl, ¥ 9a, = 9 ¥ E 9cx 4z = 79 ojyA 77k,
AMED 71z, B oedn A 7zt glgE s skl Ut dEEe|th. A, = £9 7%,

2 oou) A Z7kel] 9lo} Ao wmE A, wE B, E Col thE AgEE el

T 79 A (PXL)E & 39 FA(PXL)d A6 ERALE(T6)E ¥ 4%t £ 79 st (PXL)AAE, =
(Vini)e] §jg&a == C Alolo] #l6 EMAAE(T6)7} HE&HTt. #16 EWALE(T6)2] Alo]EHLFLE An-1
272 Z(SCAN(n-1)) 7} Q17bE]= n-19A Al 270 kele] H&EH 1, A6 ERAXE(T6)9] AAHFLS =
AEEH, A6 EWAZE(T6)9] =#Add=2 271d4(Vini)9] f8dtel] H&EHAT. = 79 shA(PXL)E A6
EWANZE(T6)E © EFFo2H == ¢ A5 2GAA AELFY A4S =4 5 Aok oA, 329
A MEAAE =Y T AT A7, A6 ERALE(16)= A2 o]y EAX~E A AT = Q).

Azdto] AuT THE

rlo

_VFLH

il

3 AdKow

flo
tlo
il

= 7004 A6 EAASE (6T AT UviA T 2nE
Q.

=3
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[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

SES5 10-1972490

, B, Coll thgh dstats vehd=

Z
MEE 7]7F(Ps)e FTE3 FnE § glom=z, —TLEEf;H_x]/\Ei([)T o]

LA

rlr

% 9a0lA oUAd 7|zH(Pi)el SAsHE EMALHE AHdoR, SASA ¥E EWALHE Ao EAES
o = 8% x 922 FxsA, oluA 7ZHPi)lA, An-1 2MAZ(SCAN(n-1)+= 2 =2 QA7kEar, An
2270215 (SCAN(n)) &F Aln ol P AAI S (EM(n)) = 32 #HE=E A7bdch. oy 7]ZHPi)ollA, Aln-1 2725
(SCAN(n-1))°ll 53l A5 & A6 EWAE(T5, T6)7F H 2HOo2ZH, =& A9 == (& Z7|A¢(Vini) L
2 z7)skdct. oluj, A5 % A6 ERALE(T5, T6)9] AJEANFLE n-13A Yol wjxE 3}xno] Ao|EX=
I AAEe], FEEWAA2HODD Y EEHAG(Vth) o &R 717H& S83] grste YAy B Ag4s
FHAL F 3 =, AED S oA == A9 k= (7 27IStHER AEP AFAES BY 7 A,

W7]HL,6}AX}(OLED),] 2203 we Hwxsk &= 9},

T 9boll A AEE 7)7H(Ps)ol TAEE EWAAHE AXoR FAA @E EWdAAHE FHoR =A89
. ¥ 8 % ¥ 9pE FxsH, AEY 7|7 (Ps)olA, An AAANZ(SCAN(n))E 2 dEE S7tEar, An-1 2~
AN Z(SCAN(n-1))9F Aln W AANZ(EM(n)E X #Ez orlech. A= 7]7H(Ps)ellA, xﬂn 2NN T
(SCAN(n))ell §53te] A1 2 A3 EMAE(TL, T3)7F © =& Fo2H, FEEMAN2HODD = thole= A
A (diode connection, AIOJEA=3} =gz =o] AEXS EWAAEHI| o] Q=HH 2E)Ha, == DI
= deolEe At (Vdata(n))o] ¢17FA T

webaA, AE" 7IHPs) A, FEEWAAZE (D) Y] -2l Atololl= HF(1ds)7F 21, o] X/ (1ds)
o o&] == Aol A= 2713 el 271Ad(Vini)ol A dHelEH At (Vdata(n)) 3t TFEEMA2E (D) &
greks W gt(Vdata(n)-Vth) 7HA] Eelzlth, 27139 (Vini)2 A-9] FE -G (ELVSS) 7 ZAY We H o]
T FEEWRAZHODD Y AlJEMSR] == A9 Hggke] FEEMNAZE (DD EAG(Vith) & 2§t 2
o=ZM, olofAA & onAd 7|ZHPe)l A FEEMAEH (D) O] EHHAG(Vth)o] 2AE Fee] 7575 &
(A 3

T 9coll A olmA 7)zk(Pe)oll FAEHE EWAAHE AXoR FAsA @E EWdAAHE FHoR 2A89
o, =8 "W & 9cE FFsh, ouA 7|ZHPe)oll A, An AWAANZ(EM(n))E & PR A/ E A, An-1 &
WA Z(SCAN(n-1)) 9} Aln 272 Z(SCAN(n)) & X #d=a At ofnd 717k (Pe)ol A, Aln onjdals
(EM(n)) el 8%}01 A2 EAA2EH(T2)7F © 2 HozN FEEAAAHODN Y A== nde F5x

(ELVDD) & AZ23gtt). sk, Aln o ndA 5 (EM(n)) ol §53t] A4 ERAE(T4)7F | & o224 == B ¥
= (Y % A% 713322 (0LED) o] &2 A g (Voled) 2.2 EH3tA g},

ojd], A4 EWMAAEH(TH)E F71EFAaA] o Ao dAFo] ond 7]7H(Pe) o]22] o]y 7]7HPi)
2 MZY J)7HPs)olE © X Hozy, ould 7|7HPe) o]9le] 7|zt frEEAAR ZE2E FAAFES
kel = Qlok olm A 717F(Pe)oll A 7193 AF(OLED) o] B2 F5AF(Ioled)dl thak #AA AL 317] 48
21 29} o] HTh. {7 HF2AHOLEDE TEAFol s HPozn Yste Al AZRE THSA "t
[&4] 2]

To=k/2(Vsg-Vth)” = k/2((Vs=Vg)-Vth)* = k/2((VDD-Vdata+Vth) - Vth)’ = k/2(VDD-Vdata)

o] 2004, k/2& FEEMAZEHON Y HA} ol ek, 71 Azfrd s Bl oA
g g AAH.

i)
oo
oft
offt
=
1o
o
my,
o
i
rlr
=
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[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

SES556 10-1972490

EAF(loled) 44 k(Vsg-Vth) 91el, olul4 7]7k(
TEHAG(Vth) Aol on E¥H o] gomz 4
(D) FYAL(Vth) AEE 2AEY. ugks, &Y
28t 4 Q).

102 7] & 9a WA 9colA A3 olyA 71zHPi), BEH 7]ZH(Ps), clnAd 717HPe)dl =E A, =E
, =& He AdaS 224 Yella o AEY 7IPs) S AX =E AE FEEAX2HOD) Y
SA(h) RS THA BomH, oA /PN FALTEAIL BHT W, TEEAAZE (D
Do F+&5AF(loled)E wH Lu(Vth) AES AAS] dole BA AxXE YvEd &= 9tk

Pe)& %éﬁ oy H Vsgills TFEEWAZEH (D)
2 TE 0 F(Toled) A NN FEERA 2
2¢H(Vth) W37t 5 A F(loled)d PXE= 3o J

E-U
[\)
J;
m\(

T 112 % 79 EAE 3A 2o d WY oE RHoFE 57 32T, E 11L& & 74 diH)Ee] A2 E
WA ~E(T2), A3 EMAAEH(TI) & A5 EWAAE(T5)Y AZATAA Y HYP S vpedit},
TEEWAZHODDE AN ax-AolE 7+ AL (Vsg)oll whgl #7134 2HO0LED) o C17tE s FE5AFE A
ogit}, FEEWAAE DTS ACEANTS wr Ad H&EHT, TEEMAAAEODD Y 2adFE == Dol A
&5, FHEEWAAAHODD Y =edAFe w=E Bof| HE&Ht).

Al ERX2EH (T &= dolgH e (14) 3 == D Abolo] A&E AL, Aln 278413 (SCAN(n))oll e} /9 o,
Al EWAAZE(TD) Y Al)EATFL An 27X Z(SCAN(n))7F 217FE = ndH A Al 27086l A&EH 1, Al E

WARE (TS 2283 dolgal(1)e] A&H, Al EANAE(TDE] Sadd=e w= Do
SEEES

A2 ERA=EN(T2)= == D9 79 5 HH(ELVDD) o] 4wk Afolol] &= aL, Aln ol w2l E (EM(n))ell
wel /02 Atk A2 EWRXAE(T2)9] AJEAZTE An v MAA5(EM(n))7t A7k E nH A A1 o m Aet
olo A&y 1, A2 EWAAE(T2)e] A22AZL 19 FEASHELVID) S e ete] HEEn, A2 EdAA
B(12)9) =aQd5e == Dol H&Er,

A3 EWRAAE(T)E =5 A9 =5 B Alolo] H&EE I, Aln AWMAIZ(SCAN(n))o waf &/92 Hrl, A3 E
WA ~E(T3) 2] AP ]EA=FLS Aln &.‘H/LE(SCAN(H)V} o171 = ndHA A1l 2o HEE L, A3 EWA A~
E(T3)9] A2ATFL =& Bl HA&EHT, A3 EWRAXRE(TI) = lOJ A2 =T Ao HEEU),

A4 EWMA2E(T4)E = B} = C Alold] A&, An 9 ]_ ME(EM(n))oll wef /22 #Hrk. A4 E
WA ~E(T4)2] AllEAFL An AP AAZ(EM(n))7F A7FE & ndl A Al on]Adilel] H&E=H, A4 ERR
2E(T4) 9] A2~H=S == Bo| A&, A4 E%X]Z:EHTAL)«] EYeHdFe B (o A&}

A5 ERAAE(TH)E == A9 27114 (Vini) e d=8w Apolo] H&= a1, An-1 27215 (SCAN(n-1))of uf2}
2/92 Atk A5 EWA2E(T5)9 AGJEAFE An-1 A2WAZ(SCAN(n-1)) 7} 17k E n-194 A1 2702
Qloll &, A5 EMA2E(T5) ] AxFE B Aol HEEM, A5 EMALE(T5)9] =dAAFS 27]
AH(Vini) o] = etel] HEHT)

A6 EWA2E(T)E 2711 (Vini)e d8ay w= ¢ Alole] ALw 3, An 27023 (SCAN(n)) ol wha &/
2 Aln 24T (SCAN(n))7F QI7FE = n'lAl Al =702kcle] &
= &3]

C
70
SHH, A6 ERALE(T6)] =ddd=2 2714

=S|

H
X Hrh, A6 EWRAZE(T6)2] A]EAFL A
Ha, A6 EWAXEN(T6)2] 2AAFE =B (o
(Vini)e] d&etol] &=},

aglar, AWAE (Cstg)= == A%k 9] -5 SH(ELVDD) o] J=ek Afololl F<ret),

3 TP A7k, 113 Zo] & A9 k= (F X7|FEE oJUA 7IZHPiI), TEEWAAAHONY FYA
S AZHElY] == Ao AFsE AMEH 7|ZHPs), E AZHE TEHALS Edetd FEEAXAEHODD Y
22-ARE 7 A Tragysla, Av] ZradYd Aa-A0E 3+ Agte] e FEAFE FUIEEA
ZHOLED) & ¥gAl7]= olu]Ad 7|7H(Pe) o2 Y¥ oA 4= gttt = 119A = n-184 3 7]ZHHn-1) &<t +
SEAAN2EHY AEAYG 273 52E =35, nHA 3 7|3(n) 59 R71EFAA(0LED) e %7]3}
523 A AMEY FEkA R &, oluA 7P AEZH 7|3(Ps)S nHA 48 7]3H(Hn) el X
st T}

M”‘ 712+ Pi)oN A, Aln-1 2WAE(SCAN(n-1))E 2 dE= o7Fgar, An 27WAE(SCAN(n)) ¢+ Aln ofjv] A

T(EM(n)) = = = 7k, ofyA 7|ZHPi)olA, Aln-1 27041 Z(SCAN(n-1))°l &H38te] 715 E@A]
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[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

SES55 10-1972490

2E(T5)7F © = Fo2H, & A Z7]dY(ini) o2 7|8t mey, AEY 3o dA == AV}
7|t B FEEIASHOD ] 294 (Vth) BE"e AHdS =Y 5 dd

AER 713HPs)elA, An 274 (SCAN(n)) = & #E =2 A7bE] AL, Aln-1 27041 S (SCAN(n-1)) 9k Aln olw] A
AZ(EM()) = = da=Z A7kEY, MEY 71ZHPs)olA, Aln 2ZA ST (SCAN(n)) ol -S+3lke] A1, A3, 2
EMA2EH(TL, T3, T6)7F | & HozZH, FEEMAAN2HODDE tho]e= A M (diode connection, 7]
A5 =0T £EH EMXAEHI tgole=Xd F2eh)Ea, =& Dole dHolE Y (Vdata(n))ol
ZhEth, wepA, AE" 7IZHPs) A, FEEWRASEH DN Ax-EH Y Afolol= AR(Ids)7F 521, o]
AR(Ids)oll g3 == A9 Helv z7|8 uldl 27114 Vini) A do]E et (Vdata(n)) ¥ F5E AR 2H
(DD FEALE W gh(Vdata(n)-Vth) 7R ol Z71AG(Vini)2 AAY 5 AL ELVSS) I ZAY ¢
2 Ageltt, FEEAAAHODD Y ACIEAFTI =& A9 Hetghe]l FEEMA2=HON Y #HHAYVth) S =
getA gozH, olojxAl & ould 71ZH(Pe)dlA] FEEMAAE (DTS wEAG(Vth)ol 2AH Fele FF
s

L
AFE AN & v, B3, AEY Tl oA == OF 27]HER f7EgAAH(0LED) 9] =28
o
=

A6

o (m

mAd  71ZHPe)S g ZHAZIE FolA olyAd TIZHPDHH AMEH VIIHPs)S AL ymA ]3]
Gt ouA 71ZHPe)oll A, An AR ANST(EM(n)E = d¥Z A7, Aln-1 278415 (SCAN(n-1)) <}
An 227RA1E(SCAN(n)) &= 3 iz Arkdr, oujAd 717H(Pe)oll A, Aln oW AR S (EM(n)) ol &H3l A2
EWA2EH(T2)7F @ 2 Ho2H FEEAAN2HON Y Lad=e 149 5 A4 (ELVDD) S dZska, Aln
ul AT (EM(n)) ol SE3te] A4 EPAAE(T4H)7E | & HoeZH == B 9 =2 (9 AAE frd34ax
(OLED) 9] &2 ¢t(Voled) 0.2 Fd3tA gt}

b

olwl, A4 EMA2E(T4)E F71EF4AH(0LED) Y] ofim= Ao A ould 717HPe) o]9]9] o|yXA 7]
ZHPi) = AWEZY A7HPs)ol= B o= Hozx ould 7|7HPe) 0|9l 7|7t §@BaAR FEE RA
AFE A £ v},

olm]Ad 7|7+ (Pe)ol A F71442AHOLED) ol &2 FEAF(Ioled)o] th3t #AA A& B
29} B Hegdo, uwebd, F71EFAAHOLED) & TR o) waso vy At BA AXRE T
3 =2

A% vk, oA 28 Fush, FEAF (loled) 4 k(Vsg-Vih) o] B, o mH 7]7H(Pe

I

O

W7l 5 dF/(loled) ol mX= 3ol HAishd = U,

T 125 & 39 EAE 34 FRo d WY JoE noFE St IR2Loltt. aga, & 13
EXNZE HoFE dyygTolt), & 14a, & 14b ¥ = ldc: 7}
r, AEY 717E, 2 ou]Ad 77k dgEHE 34 5t I ZmEolt,

129] 3}l
129} oy

Ly
a
Ly
a

N rfo

T 128 #xdW, nnd AA5F)HA 34 ol wixlE 72 FAPXL)E #7123 ARHOLED), FEEAXAH
(DD, A1 EWAAE(TD), A2 EWAXZE(T2), #|3 EWAE(T3), A4 EWAX~E(T4), A5 E;MX2EH
(15), A6 EMA2=E(T6), E ANAE(Cstg)E E3Fer).

2AHOLED) = FHEWHAZHODDERH F5de F5 AfFd g8 @Fsict. {7183 22HO0LED) 2
3 MEEAF Ateldl= U3 f7] eSS 49, F71E3AAH0ED) ] dfrEd=ae v =
Har, {71 EF A (0LED) o] AA=AFE A FE5HAG(ELVSS) o] ool H&Hr).

o Oofff

TFEEWHAEHDD) = A1 ax-AolE 7 At (Vsg)oll el #7123 A4AHOLED) o S7tE & F5dR/FE A
oz}, FHEEMAAEH (DD Y AEATLE == Ad HEH AT 1H9 FEAG(ELDD) 9] JEe

of &=, ZHdATFL == Bl H&HrT).

[&

Al ERAAE(THE dlolg et (14)7 == D Alold] A&, Aln A7 5 (SCAN(n)) ol wet £/9 T8},
A1 EAX2E(T)Y Al)EATFLE An 2WAZ(SCAN(n))7F 217FE = ndHA A1 202<lo] dAEEa, A1 E
WA= (T 22=A=FL dolgaEl(14)o] HEHH, Al EWAZH(TDY =#HddFL == D

SESCICS

A2 EWAXE(T2)E =& A =& B Alold] A&, An 2AWAE(SCAN(n)) el we} &/ Hoh, A2 E
WA 2=E (T2) 2] AJEATE An 27N (SCAN(n))7F A7FE = ni Al Al 2=70E<le] HEEa, A2 EdAx

2

I
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[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

SES36 10-1972490

H(T2)9] A2HFLS =& Dol HEHE, A2 EHAZE(T2)9] B JddTS =5 Aol &%

o

A3 EMAZE(T3)= == Dot 27184 (Vini) o] e Atelo] &, An ov]dAl s (EM(n))el w2/
3 Hrh. A3 EWALE(T3)9] AO]EM=LS An o AAS(EM(n))7F A7k=E niAl A1 ol mjdekele] A
53, A3 ERAZEH(TI) O A2 == Dol HEHM, A3 ERAZEH(TI)Y] =dldse 2714
(Vini) o] §i=lichel] A&t}

A4 ERXN (T =5 B =& C Aloldl H&EHA, Aln oW AAE(EN(n))ol whgh &/2= Hrh. A4 E
WA ZE (T4) 9] APTEAFLE Aln ov]ANZ(EM(n))7F A7FE = oA AL ol wjdekelel A&, A4 =]

ZE(T4) 9] A2=d5e = Boll A&HH, A4 EAA=EH(TH) O] =dJQA5S == (o &)

A5 EWMA 2 (T5)E == A%t 27] A9 (Vini) o] Qe Alolo] M&w 1, An-1 25 (SCAN(n-1))ol whah
&/ A, A5 EWAXE(T5)2] Ao)EAFL Aln-1 ZEZH/\Li(SCAN(n—l))ﬂ o17b5) = n-19A A1 27}
Aol AL, A5 EAAZE(15)9) 22T w2 A0 FEHEAR, A5 EAA2E (15)9] mAdATE 27
AeH(Vini) 9 J&EThe &=},

A6 EWMA 2 (T6)E == 09 2748 (Vini)e] ek Alolo] H&w 1, An-1 25 (SCAN(n-1))ol whah

/23X Hrh. A6 ERALE(T6) 9] 74101 A
ol HEHaL, A6 ERALH(T6)S] A
Ak(Vini) o] Jetel] HEHT,

=& An-1 274 1§(SCAN(n 1))7F Q7 = n-1A A1 =~
2 =X o A&, A6 EWRAAE(T6)2] = dTL2 %7]

r>41
Ay

ag]a, ARAE(Cstg)E =5 A9} == D Alolo] HEw ),

dEd mkeh o], &= 129 SA(PXL)E == ASH :=E D Alelo] AT (Cstg)E EFFozM, == Dol 2
gl Ao Wstel wet = Ao HeE= Aol WstEn. FEEWAALE DD S == AdA WstE = gl
St F7IEFAAHOED) ol T s AREde 2T, old wel, o] w2 NS Eole FAl
7132 2F(0LED) o] $ =5 &olatAl AT 4= Sl

e, &= 129 A (PXL)E Fel oy 7IZklA dlolE i St (Vdata)
% {e)

A I Z71AL(Vini) 7roll £E(short)7}
Asls AS vl WX 5 glow ) st BAS fg AEH 7|7t o] A

S7kEo] B 9

’ oy 7IZk(Pi), =& Dol dloleld e (Vdata(n))& AskaL
TEEAAZE (DD O] S-AE 7k Agto] B SAe)d w7iH TEEAANZEODE ek AE
2

3 717H(Ps), == AolA WIEE dedel $HEtY] FEEHE FEEWAALEHODY FEARE fU1EFaxt
(OLED) & 371 ouAd 7|7HPe) o2 yylofd 4 k. = 1394 2718 528 n-19A 3 713t
(In-DellA oz x ndA 3 7|7H(1n)S 257 AEH 2o Sodd 4= A "Hot. upebr], MEF 713
(Ps)& 83| re = oz FHFEMAAEODNY FEASS v H3s] 4EHT & Jde a7 9
=%

= 14aclA o]y 71ZHPi)el FARsHE EWALE HAAoR FASA gE EWAAHE FHoR EAE
. =13 2 % 1422 FxsH, o]yA Z7HPi)olA, An-1 27MAZ(SCAN(n- ))“ < gz J ZbE A, Al
n 2ZMA S (SCAN(n))SF Aln o] AA S (EM(n)) = X =z 7k ct. ojyA 7]7HPi)olA, #An-1 2WA S

o

(SCAN(n-1))oll S53te] A5 L A6 EMAZE(T5, T6)7F B 2HOZH, & AQ} L0y 27114 (Vini) o
2 z7|stdy.

oluA 717HPi)lA, An-1 ZZAAZ(SCAN(n-1))el 2dste] A5 2L A6 EWA2E(T5, T6)7F 8 &
S2H, =E A¢ »E (5 27]AYWini)o2 7|t oEA AWEH T dA =t A% =& (E
z718gto=m, MEDY] AFEAS Folil, FUIWFAA(0LED)S] EFLg W3S WA
e, =714 (Vini)e G713 A2H0LED) 9] FRAYET Z22e] e A W YoA HAed 4= glon,
A9 FEAJELVSS) F ZAY AHY] 5 A4 (ELVSS) B} WAl A" 5 ).
= 14bol| A, *U”Ei‘ 713H(Ps)ell 28t ERA2EHE Adoz, F4351K g EWRAAEHE A2 ZA
aArt. ¥ 13 ¥ % 14bE F=xed, BZ" 7]7HPs)olA, Aln 2ZAAE(SCAN(n)) = & #E2 ¢zl a, An-
1 270X S (SCAN(n-1)) e} Aln dlv]AA S (EM(n))= o = 2dr7igyt. AME 7]7H(Ps)ol A, Aln =704
(SCAN(n)oll S53te] 71 2 A2 EAAAE(TL, T2)7F | £ o224, FHEAANAHODDE dole= AY

oo

0
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[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

A(diode connection, AIYJEANFI =#QldFo] £EHO EWURAE7)F tho]leexd A3 E 1, == Do
= dlolg et (Vdata(n))oe] A7k, == AdeE A9 F5ZHELVDD) o] FdEth. 7] == D9 == A
Atolo] AT A E (Cstg) 7} HHX]E’OE’VH L Do = A Ao E 5gdon AR tE Ao 48 4 Qr).

weka], AEY 7]ZHPs) A, FEEWPALEH DD E A&-AlolE 3 Aol w8ty sdaid w7pA 52
s, FEEMALHODN 7 48k 5 w5 AdlE 219 5 H G (ELVDD) o] FY .
=

T ldcollAl dmAd 73k (Pe)oll F2sle EWRALHE AR, FF
Sk, = 13 2 & 14cE Fxs, dulAd 717 (Pe)olA, An olv]AAEZ(EM(n))E = al,

1 2WAZ(SCAN(n-1)) ¢} Aln 2AAZ(SCAN(n))E o= gz <l7bdn. ojujAd 717H(Pe)oll A, An ou]AdAl
S(EM(n)ell 3E3ste] A3 EMAAE(T)7F © & o= 2738 HYgo] wv= D°ﬂ %17}%114. = Dgl %i%
3} (Vdata- V1n1t)°ﬂ th3k ATAIE](Cstgg) Q] Aol == Aol Wk H
o= wigEomN FFEWPALEH (DN AC)E-Ax 3 eH(Vgs)o] =
2H(DD+E =& AoﬂH H3lE = el SEste] F71EFAAHOLED) o FHEH = AFHS AT,

T3, An v ANZ(EM(n))oll SE3le] A4 EMXAE(T4)7F @ & Fo24 X (9 AAE fF71Egax
(OLED) 9] =2tH ¢t (Voled) o2 HUatA i},

ould 7]7H(Pe)ell A 713 A%F(OLED) o] 2% FE5AF(Ioled)ol td BA AL 3l7] F3k2] 33 o] =
o §71EFAAHOLED) & ARl o8] wgsto g Ydste FA ARE FEEA At

ojmf, A4 EMALE(T4)= F71EFaAte] ofms= 5o ddslo] omA 7]xH(Pe) o]9]e] oy 7]3H(Pi)
2 AEY 7P ede | e gomA, ou]d 7IZH(Pe) o]9]e] 7|3tel| frdFAAR sEE FAHAARE

Aed 5 o,

Tom=k/2(Vsg-Vth)* = k/2((Vs-Ve)-Vth)’ = k/2((VDD-((VDD- (Vdata- Vinit)-Vth) - Vth)’ = k/2(Vdata
~Vinit)®

T84 34, k/2= FEEMALHOND S AAF olsk, 714 A ER H oA &7F Soll s 2AH= v
g s dehdn.

T5AF(loled) 4242 k(Vsg-Vth)29ld], onAd 7]7H(Pe)S Fd Tz H Vsgoll= T+5EWMAEH(DD)
o] FEHAG(Vth) &) ojv] x| lomz 434 331 Fo] FEAF(loled) BAAANA FFEMA 2
H(N9 #8xd¢(Vth) 2 AT, olE B3, w83 (Vth) W7l F5d/(Toled)ddl A& do]

o], & zede] oy 7IZHPi), BEW 7IZH(Ps), ovd 73k (Pe)o2 UolA= AL
THo= *.—i”éﬂ?iiW ool FAE = AL okym, = 150 =AJE mpe} o], oyl 7IZH(Pi), olv]d 7IzE
7t

(Pe) Alolell &= 7]7H(Ph)o] o =&8HE 4 u}.

E= 71ZHPh)lA, Aln AAAS(SCAN()) = 2 WE Arksar, Aln-1 2845 (SCAN(n-1)) 2} #ln ow] A
A3 (EM(n))E o= iz s},

ojs} o], Fx Z|ZH(Ph)ell M, An 2T (SCAN())7F @32 ez QI7bs= §9F Aln v E(BM(n)) &
& U QI7beHA ehar, AAARE FeF S MR fA g, ofel] wel, Aln 275 (SCAN(n)) 9 Aln ol v]
A Z(EM())7F &A1l 5715‘ g ¢ s AR WSt B A Wt wE wol=E v WA
T oAtk & 159 yUHA A 2AES ® 8oA A Al AhAow Fdsi)

ZEelE A 2BABUSCNLM)), An 2WAE2SCANEM), 2 An o9 8215 (En) 02 FHH =M
shad@ 37he) GIP B2S AgSHAth. AW, % 2 WA K 158 B, 49E B FAAS sae T

Al 270 S (SCAN(n-1)), Aln =741 (SCAN(n)) & Aln o1 A% (EM(n)) o2 F2te] 7hs3it). o]o
EogAAe i FRE ) 2R oFox GIPE 4 FEo| st webd, GIP @4 9o
4 4 7] Wl V=S WANarro bezel)®l FEo] A E 4 3leh.

TR AZE fAREe} dud FEFe] AHEZE AolE FEdEe FEYe

[
&
4
l
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[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

SES35 10-1972490

T 162 = 29 AolE 53 R(13)& AAIS] Hddl
SH(S1(n)) &} dmA FER(EN Inv.(n)S E3e 4= Q).
O~

W TR 2 sadeitt Ad4E Aok st o]4e] A= TEst7] el B w2 A oE 27HAE

gﬂo].oq 27l 5 FFE F 2 270 e AJZE YA 2EH(Shift Register)E& X3}, A|Z
A A ~E (Shift Register)& ?é.:@i HEE AxHOIAE(A stages S1(1) WA Sl(n+l))E *E3Hso}.

o| ]‘4 TEFE 7 Sadguitk AZE Aol kit o] omAdeilE FEatr] flE W@ =k Ao

AT E A duEdElEe FFE & Ak, R ?%E%E AWM E (Inverter) S X33t QAWEH

(Inverter)® ETHH o2 &% B2H o] A& (Bstages, EM Inv(1) WX EM Inv(N+1))& 23t}

lm mlru

AZElOl A (S1(1) WA S1ntD)) 7 BAElo] A S(EM Tnv. (1) A BM Inv. (n+1)& Shao] EAEE oen o
g FHOR B AEn Gl o) wWpxE & vk,

Az=H o] X (S1(n-1)) 5 ZBE HZ2(SIVSDol §®ste] #ln-1 27X S (SCAN(n-1))& Aol &3ttt AZH
o] A (S1(n-1))= An-1 AWAZ(SCAN(n-1))¢ ¥EE9 gl Al&(Carry signal)E ZYH3dle ~ABlE HA
(SIVST)2A] Th 2HolX|Ql AZEH o] X|(S1(n))oll FAldl 35T 4 Aot A AEE s @ ZHolx e £

BE 8224 998+ 9
Aln-1 27045 (SCANG-1)) = N-T1A] 8hase] 19l 2202kolsh nulal Shael no1dA 2ekel 2hzte] 4]
o FFH WA BBl A (BN Inv.(n) % A=F|elA(S1n)el FaTh,

BZE|o] A (EM Inv.(n))EL Aln-1 202135 (SCAN(n-1))7} %—%ﬂﬂd, An-1 220X 5 (SCAN(n-1))°ll 57 %A
An-1 22721 5 (SCAN(n-1))oll WA == An v ANZ(EM(n))E nHA 349 onjAdgele] FAlo] FF3c},

AzH o] A (S1(n) &L Aln-1 27X S (SCAN(n-1)) 7} 5 =AY, #ln-1 =
HHEW, ZEE A5 (Vst), (LK) 59 =7 gely Aojilss l -
A sk A 2FEle] FAlol FHF R

A5 (SCAN(n-1)) ¢+ 7Ae] 2157}

70 &
Gote] An 2704 Z(SCAN(n))E nH

AN E(SCANM)) &= A} ksl nsl ~Aeelst ntldA) 0] oA 20ekel 2z Ao Fi
o] A BN Tnv. (n1)) 2 Azl A (SL(ntD))el FFHT.

M

An 2~
WA B

ZH O] A (EM INV. (n+1))E2 Aln 27821 E(SCAN(n))7F 355, Aln 274 E(SCAN(n)) ol &7] 5| A
WA F (SCAN(n)) ol WEAEE Alntl o] A2 S (EM(nt1)) S N+1HA FAo] oujdele] FAlo| &3 3t

An 2~

AZEl 0] A (SL(nt1)) E-& Aln 222 E(SCAN())7F FFH AL, Al 22 E(SCAN(n)) ¢h 2] A&7 FFH,
2BHE A5 (Vst), 2 (GLK) 5o 220 ol Aojs s fﬂ%ﬂ% Antl 22041 8 (SCAN(H1)) & nt1 A
DA pH1HA 270 el Ao FFTH

71E = BAaE T YA AoE FEIRI Al 290 FEE, A2 A FEE 2 oud FERE P
etk 2E]al, AlolE ?EQiL Holm 3 7] E521 A=HolA Jo] A7} vz = ojokt staE
T UMTH ey, B AAdE 20 e 3 Oﬂ U FEEToRE i‘ri% T F Ak, ol
et 2 A= A’\Eﬂolﬂﬂ Brgo|AWto R E 3tAE 5T 4 vt webA, B A 71EY] 2/39
FNoEE SRS T F JonZ YRS Hﬂﬁe‘(Narrow bezel )& &olstAl F+&ET = Ut}

T 178 #FxEH, AxEH A E(S1(1) WA Sl(2n)) % E¢ HAY ARHOIXE(SI(1) WA S1(2n-1))3}, BA
Hol A= (EM Inv.(1) WA EM Inv.(2n)) & HEHH G Ao wix=d = 91, AZH A E(S1(1) WA
S1(2n)) F &4 WAL AZE o] X E(S1(1) um S1(2n)) 3, BAHOJAE(EM Inv.(2) WA EM Inv.(2n)) &
ElB 99 ElZo X" 5 Q.

oo wel, NEIH. gge] AZFo| MAF= A WA AZHO|AE(S1(1) WA S1(2n))3 BaH| oA & (EM
Inv.(1) WA EM Inv.(2n))e] &8kl & & MEH 9o g5 wixxE F HA A~H | AE(S1(2) W
Z] S1(2n))¥ BZEIOIAIE(EM Inv.(2) WA EM Inv.(2n))7} 232 5 duh. &, A=HOAE(SI(1) WA
S1(2n)) 3 BAHO]XE(EM Inv. (1) WA EM Inv.(nt1))o] XAz WakoladM =xpx oz F2ke 4= ),

AEIH g dZFo] wjx¥l AZHo]X|(S1(2n-1))& ZEFEH(SIVST)o SH3te] A|2n-1 2704135 (SCAN(2n-
1))a Z93lar, B2wE oA (BM Inv.(2n—1))‘: AEFEFA(SIVSD) o] 293te] Al2n-1 v A2 E(EM(2n-1)) &

B3l AzHO]X(S1(2n-1)) ZHH &= A E(SCAN(2n-1)) & HE|B JA9 ElSof mjxE AxE o]
(51(2n))9} BAH O] A (EM Inv.(2n))® ¥ H 31, AZ2E|0]X(S1(2n)) ¢} B2E|O] X (EM Inv.(2n))E 4=Hd 27
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[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

SES536 10-1972490

A Z(SCAN(2n-1)ell Sate] zhzh A~7MA1F(SCAN(2n)) 2 olm|AAZ (BM(2n))S =338 v, =59 2704
Z(SCAN(2n))= THA] Ao vl X9 A2H o] A (S1(2n+1)) = B2H|o] X (EM Inv.(2n+1))el 4},

dEd vkl o], & AA o= E5 A WA E = AnH oA E B BRHOIAEI, Ag WA v EH= A%
ojlxE H B*Eﬂ"]X e Tdskd ﬂﬂiﬁé ozx, &g AFrEs Ndsks Al vz #ANarrow-

bezel) & &olstA F+dTE 4 U},

T 188 Fx3, A=HOIAE(S1(1) WA Sl(ntl))S HEJH Ao A= wijxE 4= dar, BAEHO|XE(EM
1) WA EM Inv.(nt1))> HE|H G| S0 viXE 4 At}

ool w}, NEJH FHo] EfFel wjAEHE B2EH O A E(EM Inv.(1) WA EM Inv.(nt1))& HE R gje] U=
of Wi = AZEO]AE(S1(1) WA Sl(nt1))ol thgxlo] wixlert. HEH o] A=l mjx¥= A*Eﬂolxl
S(S1(1) A S1(n+1) 3} HEH FA o] g5l mjx¥ = BAEO] A5 (EM Inv. (1) WA EM Inv. (n+1))L =3¢

Hom BA4Y 5 k.

Inv.(

_ll}lv

HEJB o] LSl wiXE AZHOIX(S1(n)) B BA&HOIA(EN Inv.(n))E 27t vh& Z~EFE AI&E(VST,EVST)
of &t ANEE shiel dHE = Ut

AZHo] A (S1(n))E 2EE AZ(SVST)ell Swale] Az=H oA (S1(n))olA & E 270415 (SCAN(n)) = nHA 3}
Aol A5E ATy FAC] ntlHA il AEE QUFstaL, AZH A (S1(ntl))o] 2EIE 2sE 4=€ET &
Ak, olul, BAE|O]Z(EM Inv.(n))E 2EFE AZ(EVST)ol $93te] olu]AdAZ (EM(n))E NHA 3ol 17}s)
3L, BZHOX(EM Inv.(nt1))ell ATE JHAIIoz2HN, A~H A9} BAH 0| A= TAl SA4oz F28 4
AT}

A mpel o], B A e ARHOIXE(S1(1) WA S1(nt1))ZF BAEHOIAE(EM Inv.(1) WX EM
Inv.(nt]))S &8t wMixgozH, I8 AF% = AA AFEE MAE 4 or, Yz$ WA
(Narrow-bezel)& §ol3tA +8E 4 Ur}.

T 195 = 79 ZAE FhelA AFAE (Cstg)e & AT HEele =29 ool wiAE YEllE =W
t}.

T 198 Zx3H, A5 EAXAE(T5)E HHEAZ(210), 74101_7@%, oA (221), 2 A2ATS X5
I, A6 EAAAE(T6)E WHEAZ(210), AlC]EATF(220), Tl d=(221), @ AA~HATFS T8, AHA

H(Cstg)v Al A=(225) 2 A2 AFS 283t AHAIH(Cstg) o] Al A=(225)2 271G (Vini) JH=
O RHE ATE QVME Zﬂﬂ‘ﬂ A(Vini)Z A5 EWBAAE(T5) E A6 EARX2=E(T6)2 = Ad=(22
Dol d4s9, A2 A5 ERA 2= (DD ] ACEZASF(235)] et wheba, Al d=(225)3 A2
A=(235)2 oW Hio m%%k" FAE 5 k. olul, A5 EWMA2E(TH) Q] AaxdTFe AHE(271)
A FEEAA2EHON Y AEAF(235)dd dAHI, A6 EWRARE(T6)2] adT2 F71TFiaA
o i-Tof AZ" 4 Ay, E3, FFEMWAAZE(DT) Q] HF=A5(250)2 Al]EA=(235) ofo] FATar,
A ABE(261), = ANE(263)S 47 thE EAWAXAEH O Ax EE =<l HE3 A48 ¢ Q).

o o

olwl, AWAH(Cstg)ol Al A=(225)E FFEMALEH DD A]EAF(235) Hrh o] H=s Ao
24, A1 AF(225)0] 271HeH(Vini)o] SI7Fgo=zH | 719 (110)e] A o] E A3 (mobile charge)d JT+S
AAE o Ak, wEkA, o] FH3H(mobile charge)®] W&o FFEMAAAHODN S F5HdFF FaEE S
Mg ¢ k. o714, 271G (Vind)S vholyis s 4 Ut

Tgk, AWAE(Cstg)o] Al H=(225) FFEWALEH DD Alo]EAF(235)¢ A4l HEL 7|7t &
A3k A3 EWALE(T3) 9] ATl ol Gl wix|go A, A3 ERBASE(T3)9] WH=AT 7
2 4 & olsH3t(mobile charge)dll 23 JFS E4E F v A7 Aok, AINAE(Cstg)e] A1 A=
(225)9] M2l = E 7o dAEA Fow, b AAddE A& 5 Q).

EE, FEEWAASHOD O HEAF(250) sHol 54535 (114)< iAo 24 7]9(110)o] FAdE ol s)
(mobile charge)7} F+FEMAAE (D)2 wrEAZ(250)0] X 9GS AT & oy, FE£5(114)S +
SEWA2EH DD Q] WS (25009 A7|eF EAY A AT & 9AE}.

_0|L
rr

OSL'

old, #4535 (114)2 AIZ(Si) o WAl = =149 55, 48 59 2d2dlo), 7w,
=(Cr), =5(Aw), EERE(T), YAND, vWetgiENd 2 T8 (Cu) FolAl Aok shol Ay, & o] ?S’“EL

_18_



[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

SES35 10-1972490

oz ¥4d % Uk

3, AWAE (Cstg) el A1 A= ade] Fedske] AHEGEVD) 2R Y s A7hts el
(VDD)ell AdshA] e Z=7]Adskekl(Vini)oll Aoz Aege] s 24 F e 445 & 5 v

T 218 = 79 AMANE(Cstg)el dAFo] Zr|ALEA(Vini)oll AAE A ¢kx ALkl (VD)o A2 = o
[e)

A HlaLd|o]t},

® 21% A, A2 EAA2E(12)E DEE(282)¢ F ndgel(n)e dZdse i, AAE
(Cstg) el A1 AF(225) EF mAeA(VID)o] e ANE(281)S Fate] AAF ] Yuh. wabd, AR
(Cstg)e} AL (VID)E AZA37] Y3 AE(281)0] F7MEAe). AT = 7 @ = 19xH, AQAEH
(Cstg)o] dxl=eo] Z71xsterd(Vini)ol A% = A5, AHAE(Cstg) o] Al HA=F(225)2 A5 EWA| 2
(T5)9k A6 EMA2E(T6)¢] =elddT 2 27 A4k (Vini) L shte] AeEs B3 dZ2goexn © 219
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