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Z#919) uloluzs AAARVSS) ol 4k,
50 EAERE sk 4y 3 2(100)0] QolA, Al B 32 RE(1)S 98 A (Vyn EE Ve e
o] NDoll &d¥ate Zola, A2 AH 32 HE(2)2 948 dds AF=E d3ste] OLED(4)e] FH3te= Aol
o = f(Vy, ARVDD, Vp)=Igmetal sk= Aoz yehfar, olgd &A= 2979 2ol ¢l
At =, Al GAE BA wAoH, o] @Al ND 2FEe] ALo] Vomo(Vom o OLED 917 Agkel)
of ela) AojHa, ofw Az HH B RE(2) NG 2Fe] FF EER Hil, NG 2Ee] Aol ARV
o8 AojAt. Vi 3 FY 3 Z(100)0] AMEEE EdX2E ] A Ateltt. A2 d@AE A Ao
W, o] B AE Al MB B2 BE()e] FHaE N) 2E Adel VR Aolsa, ofd A2 Mx I &

b

5(2)9) NG 22Fo] 98 ¥ER ¥, Zure RE~E(bootstrap) &Fol 3] NG 2=F HAgo] k?(Vyyu-
Vouen o) HARVDDAV 2 S 31, A2 MB 32 ®a(2)< o 49 Ads AF2 ddsta, of A& Tl A& NG
223% kS JEhE 2edl lojAe] ARVDDSF Vo] @& A7k, & HR[FE ARVDD, Vpob FHAIR Shar,
= AAl Akl E987 IR Drops BT §, A2 AE 3Z ZE(2)2 FY AFE Vuwod BHEHZ
3L, F Vamo®l 55 &9 A7 AXa, vld A kel & FAke] #AE -k, OLEDY el ¢
g AFe s, B g8 Astel o e wAT AV A fH FR100)= T S R
Hlate] OLED Zzte] st 9 TFT o] A xste] BvrdAd, #MEdd AU IR Drops EHH 0w WA

=L =
sk 4 9l
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T 62 2 Ede] AAlde] we sha {5 32(100)8] A FRE BAlEE otk & 6o w=AlE up
s grol, 7] sha f3 BZ(100):= 5719 PY TFT EWA2E(1L, 12, 21, 22, 23), 170¢] OLED(4) % 27
o] FHIA (3, 24)F o]FoX|al, ARVDDE 3lo] el M Aldolm, ARVSSE 29 e Hd AzolH, 3
= AAE 349 Aol A& SCAN, BN 2 BBE AelEth. = 78 AojAE SCAN, EM 2 EVBS 3E<

LFERITE,
T 5 9 = 6o Z=AIE vie} Fol, All AH 2 EE(DS EWdXAEH(1D) 9 ERNAEH(12)E FHEka, A
2 MB 32 BEE(2)S ERdAXE (2D, ERdAAE(22), ER@AAE(23) % M) E HR.
EdAAH(1D)E AolE A Aol AlE SCANo| & wa, A2 AFo] dolg ghele] HEwar, =#ol A
ol ND %o tj-&-aeh.

ENA2E(12) AlE ATl Alo] A BB7F dEH, =e9 Aol ) 2E(F, EAX2E(12)9] =1
A= EAAZE(ADY =dd Ao HEMA)el digsha, A2 FFe] OLED(4)9]  of=to
et

EJWAZE (2D AlE A0 NG 23l tig-atar, =#¢l d=oll ARVDD7} i€t}

EWA2E(22)E AlE Aol Aol A& ENB7E 4YEm, =eel Aol NG 2Eo] thgati, &z dlFo|
EWA2E (2D 22 A5 H&drt.

EW@A 2 (23)= AlolE Aol Alo] A EMe] dEEar, =9l dSo] EMALE(21)S] Az A=l A&
HaL, A2~ HIo] OLED(4)9] of==o H&EHrt,

ZUq(24)s deko] NG 2] <38k, Elgko] ARVDDS] A<L® T}

o7|A o F 9ol Al AE 32 RE(D)E 2719 jgde] 47 EAAAE (1) ¥ ERA2E(12)9] b
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5(2)& glEtie] EdAAE(21)e] =¥ Ao tjeatn, dZdtie] EMA2E(21)9] AOE A Bl
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T 6o EAEE A Y 3 Z(100)=, & 7ol EAEE Ao AE 3] vzt 2A9e ol 4719 A
O?@z FEdd.
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<¥a, EWAEHD 7 exEa, FRAG)7F o], NG 230 A9 V= ARVDD+HVppR. U 2Tk, Vi
PE TFT EW@AZ=E (2D 9] A A (Vyp<0) o] .

A2 GA @ B dAlth. X 99 EAIg upe} o], o] wAoA=, SCANo| sfo] #|He]il, EMB7} =4
dllo]ar, EMo] sho] dolt}, EMO] EolAw= £3F, EMAAEH(2]), EWA2E(22) E EWAAH(12)7) 2
= E%X]/\Ei(ll), EWdA2H(23)7F 2xdn,. EWHXAHQDIE "geoloE HES JAste], NG =39
kel ARVDDO 9]3ll FxEo] A ARVDDHVip7bA] Zdsste] EMA2H(21)E 2 ZAIA Y 4, OLED(4)7} 2
Z5o] AF7F s2% A 2 wW7bA] ND ~Fo] OLED(4)el 93] wrALch,  olwl, ND ALol Vawo, =,
OLED(4)¢] A H¢toz #Hr),

A3 GA @& A4 dAeltE. & 100 =AIF vel 3o, o] WA A=, SCANo] =9~ #Holal, EM % EMB7}
sto] #Holty., EWAAE(21) ¥ EWXZ=E(11)7F &5, ERX=E(22), EAA=E(12) B EAX2F
(23)7F Lxdch, olwl, dHoly e Mol A (3)2] ND 2Fof AvkEAch. NG 2FdE 27 5271 ¢l
7] Wil o] 239 Hst T2, 7] A o] @Al @ol tiste] EwajofF gt

(ARVDD +V,,, =V, 0)-Cy +(ARVDD +V,

o —-ARVDD)-C,,
= (VNG Dara) G+ (VNG —ARVDD ) Cu

% ?i}?l’ﬁ]'o:], [C /(C +C24)] ( Da!a_VOLEI)70)+ ARVDD'*'Vmp = oél“:li]—

A4 A @DF FA EF DAtk = 11e] ZAS vk} o], o] wAd A&, SCANo] 3dfo] #o|ar, EMe]

2§ goela, EMBZE sto] #@loltt. EWA~E(21) B EWA2E(23)7F 253, EWA2EH(22), ERAA X~

H(11) ¥ EWA2EH12)7F Lxdr),  olwf, NG 2% o] ZHlA(24)d] HEHT, EWA2~FH(23)7F &

H 5, AF7F OLED(4)oll F3=0o] OLED(4)E FAIZIek. o, EWRAAHDE 225 HAFE, sH7] A3
2ol

EHEY.
1 W
Towen = 5 ¢, C, f ([C /(C24 +C )] ( L o)+ ARVDD +V,, — ARVDD — lhp)z
2
SR L SR
= 5 Hp Cax I C24 +C3 (VDala VOLED,O)

7181 AellA & 5 glxRel, EIAAHCDE 2 AF
2, & AAdel glojAel sha 3 3 ®2(100)=, EWAA
AABEA T

WA 2E AA A 2 ARVDDS} AV glom
A4 2 IR Dropol d&F& 719l

N
£ 0

T o128 B oo Axde] wE 34 f43 3 Z(100)014 EWAAEH AA Mt BEFdAS BAdss 2o
292 wAE Agwolth. o mde] ojd, € e Ea Txo 21ICAN EAX2E IA A
Tl BAE ez, (T e B Axde xe] 5TColA EdA 2T A AL Iynel TH
= yehdd, = 120] EAI3F mkel o], Fe) 7z 2T1Cel 7]Zdte], EWMAAE IA Aol £0.6V =g
TEG Ao, 1 AR Ao 1.8v] o] =R ZES s ol O‘D}. - AAldell QlojA o] 5T2Ce] %
71z3ke], A Aol +0.6V =@ ZES Ao, 1 AFe HES 2.5%Kt} 2},

T 138 B oo Aajdo] wE 34 3 3 Z(100)04 IR Drope BAFSHE o AE LAEE /fgEol

oo Zwel] glojA, T — o Sel =0l 2T1Col A ARVDD At Zstet Iowel #AE veblaz, T

— o Ao eI 5T2C 3ol Al ARVDD A<t A8kt Igpel #AES Yehdtl. = 139 =A)

sheh o], el vl 2T1Col Z)Zstel, ARVDD WS} kel mel2REZE £0.5Veln, 2 AFe] Ao} 819
cgZES T, B AA e gloj e 5T209 FFo 7)Z38ke], ARVDD H<F #Asle] =g ZEVE £0.5V¢
A, 1 AFe] F5L 3.5% °lstoltt.
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A (3)e &F vEE 24T 2ZN I Vo oo ATE 245, FAZ-AVawo A3 FEAIA, OLEDL <&

% 14+ B dbgo] AAdo wE 34§43 3 Z(100)9A = OLED d3ts BAstes R AdsE =Ast=E M
Zojth, o] ZwWHel QlojA, T ®— o F T3 2TIC Al OLED 9A AL Igpel THAE Yeha,

= o n A oo w& 5T2Co| 4 OLEDY] UA AL [aupd TAS Uerdt. % 14o] E=A]E Hloh
o, & Fx9 2T1Ce| 71x3ske], OLED Al Hgte] 0 ~ 0.8V = ZEJYS o, 11 AF& =gA

o] glomz A ke Aol AetA Huh. el diste], B AAjee] 39 5T2Ce] 7% sl
OLEDS] A A<t Zdiel wabd %7 gyolstAl S7tste], OLEDS 3= £48 a3z og HAgst 4

ZdA(24)9F WA (3)9 &3 vEE x4ddte AL, AFY F7 £ 2 HYS Ao 4 QT

AlEE el vlae] &), & AAde] mE ik F3 FJR(100)E AHEshe A2, EAXAYH dA AL &
744 2 IR DropS ®¥Hor WA 4= QJa, AFe =g=ZEE 717} 2 I
A /é] O

of, & A71¢ HE FAl Ak, 53], 471

'Xl fr oo myY

LS w3 B R(100)=, 25 el 3= PY EWAAH os) AR 4 et of
YeH(= 6ol ARk wkel Zol), sfo] ol 2= Ng EJALEA oM e AT 5 = d° FoAE
Za7t vk, = 16w B O] bgE AAde wE sto] fEdA 2H= NY EWA2EH A 5 3%

(200)9] Tz AAES Jeda, = 162 2 FAH 25 Yeda, = 178 th&3t= Alojals SCAN', EM'
2 EMB' 9] ¥S vpERdT),

% 159 EAG uksh gol, A7) Aol mE stk Y AZ(2000%E, AL AB HE BE), Az A0 9
2 RE@), 2AAG) 2 OEDUHE TURL. Al AB 5E BEQ)S dolE kel 3 0LED A=l
A& 2o dUw N, INsh, 2WA(3)S) Dekel & N AFe Ulgshs Ule) 2Hw orE 2

b A2 AE 2 BE(2)S ARVSSY] AEEE 1719 d=Ew INT, ZdA(3')9 Elgte] H&EEW e
NG' 2=F9] gebo digstE= 1719 g=Evk INOUTS, OLED(4')9] sHAEe] AEHE 149 S8€v OUTS zkar,
OLED(4')9] o == ARVDDo| H<&Hr),

% 160 Z=AISE vkl o], Al B 32 BE(1)S EWAAEH(L) 2 ERA2EH(12)E 7, 7] E
A 2B (11') % EJFA2E(12)= NG TFT EdA=Ho|th,  EWJAZH(11)E AlolE A5l Ao Als
SCAN'7F d=ear, 42 d=o] dHoly giQlel HEHa, =< Aol D' 23] vigdtt.  EAAFE
(12)E AlolE Aol o] A5 EMB'7F 4dxa, =#l AFo] ND' AFo| th$abar, A2~ o] OLED
(4] MAazel HEd.

A2 MB 32 EE(2')e EMAXEE2L), ERALE(22'), EWRALEH(23) $ ZHA(24)E T
¥

Eid=
EWA2E(21'), EWAAE(22') D EWAAE(23')E= N TFT EWAX Aotk EAUA~E(21)E
Aol NG' 2o ti-g-sta, =#el o] ARVSSHl HEHET. EWMAXE(22')E AlOJE A o
EMB'7} flgl¥]ar, =4l M=ol NG' =% digsta, &2 5o ERXAEH(21)9] & A g
EWA2E(23)E AE ATl Ao] A5 EM'7F dEE I, =99l Aol EAMA2E(21') <]
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ko] ARVSSel HEH ),

& 160 Ak sk 3 3 R(200)9 e, 27fe) eAlR FEEw. Al @A B dAelw. o] &
Al M=, ND' &% ko] ARVDD-Voe ool o8 Alof=ar, ol A2 HH 3= Zu(2')9 NG' 230 28 *

Eolal, NG' £3ke] Mol Vpoll o Alojedtt.  Vpi= 3k #5 312(200) 00 ARSH = ERMX2EH] A A
roltk. A2 WA= A Aotk o] @Al Al MB B2 RE(1')o] E¥sk= ND' 23 Adste] Vyn

of ol Aols i, oju) A2 Mu H RE(@)Y NG ~ES Y EEolu, ofu) ZUA(3)e] REAE
:é:“%‘ ] -/]OH G v/_\_ Xd E k?(VDATA_ ARVDD_VOLE[LO)‘FVT]]E t&z:j] ?:5_]_']_4'

= 169l C’\]O]'L 5?44 B 2(200)=, = 170 EASkE Ao A=l el 7]xste], 2L ols) 4749

Al GADOANA = SCAN' 7} 29 lo]ar, EM' 2 EMB' 7} Sfo] #lwelt), o]o] 23], EWAXAE(21'), EWA
2E(22'), EAAAE(12') 2 EAA2E(23)7) 25al, EAA2E(11)7} SXHo], ZdlA(3')7} WA=
=

A2 A @ A= SCAN' 7} =9 @j®o)ar, EMB' 7} dFo] #@®™olar, EM'7F 29 #wlo|t}, o]o o3, EWA|~
E|(21'), EWAZ=E(22') B EWAZE(12")7F 253, ERX2E(11') 2 EWNX=E(23)7} 2251
WA 2~H (21')7}F thole= F&EES PFAste], NG' 2% deko]l ERA~H(21)ed 93] ARVSSE Hdmo] HH
shdste] ERALE(21)E QI 7 ND' 23] ARVDDO o8l FH ¥
A3 Al @l A= SCAN' 7} o] wle]ar, EM', EMB'7F =9- #olrt. o] 913H EdA2~E(21) 2 EWH
A2=H(11')7F 25 i, ERA2EH(22'), ERA2EH(12') B ERA2H(23')7F X
A4 GA @l A=, SCAN'7F =9~ #olir, EM'7}F afo] #le]ar, EMB'7F =9- #lolrt.  o]e] o3, EdHA
2E(21') 2 EUMAAE(23)7 £53, EAXAE22), EAXAE(11) 2D EUANXAE(12')7} LEH,
OLED(4')o] &33gtrt.
7] EWAAE(11'), EAXNAE(12'), EMAAE(21), EWX2E(22') 2D EMAAE(23')E N3 TFT E
A 2~E] o]t}

A}

(o)

Rl

B2 OLED B4 A E o AlFdth. o] OLED ZAl FA &= H59) Y dd¥e B 5, =6, & 15 T
g

169 ZAI3h= kA
714 & F gl%o], B e Hgk W y]Eo] AMOLED 3t FERE AMEEe. 2 OLED Axle] 93 %
TFT % EdXN2HO oA AYe BwdAd, WZg 199 IR DropS EdF 0w wAE ], FA a3s
SEAFTH
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