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s
[e) & 2~
A e Age AAE 5 Ao

QA At MR (143) Zeld wE2E](146) ZH-E Q1EF" WA dojg e 7]x3te] FA] FAPIX)(HA
5 IJZOC)vitt FulE E;MAAE(Tr13)e A Agtel wgtEe] heste(E 4aol #F71E AVthel
3

H&ahs) LA A ) (Vofst)S A B E=3n. 2" oA A (B A (Vofst)2, Hlo]
H 757114007 stsHe F dFdd a3 FeHe d9ol, 5, AF7F ERAAZE(Tr13) 9 =d1-429,

EQA2E(Tr12)) Ee9l-22s), Tela ol i(Ld) S Botel deolg FE7](140)0] B2 F9o] 5
EoAgelth, aeER, 9XEA Ad(ols) S 719 Bae] AHNA the [F344 111& #EA7)E golg 7
gt

(R

F814 11
Vofst = Vunit X Minc

o714, &9 A (Vunit)2 ool A4 Ha dhdslola, =9 AAE 7B, 2 =4 A Min

2 B HolEelth. A HSt(Vofst) o] 17k BAF Az st
(Vpix)ell ols Aedt Alzol theshs AFatel 7he B8 Az d77F ERALEH(Tr1) e =edda o
Atelol A s 25 &tA Fth. e =Z A HSt(Vofst) 2 B Alx AR7E 2525 &7 fal, 2+ 54 J4(HA
T FEMO)l THlE ERALE(Tri2) o] g ENXSE(Tr13) o] 9 dste] wslge B

£

T

Aste] 2
Sq grow A,
19 54 Aol AW 0 dojE 57]7}

ofe H5 FAeA, 2ZA ARCIFE®) (ino)el AP goz 7]
A, w9 AGGminT FAAA HE 024 44 GOP S0 g AHoz wstdn 53,
oA A MAN(143)E 2719 3 AAZine) el gel B e AgH(ofst) & WANT. 1 F,
A A WAR(3)E A AT (45)EFE FHE vw @ Aste] Jzstel oA HAR(ine)S
B OB A ALE #A2E/delE A2 (UDE &Y

qd= =4, 7}
3F) (Minc)2 H]

rr

SelA, eEmA HAGOHATES

#
=

E] QA ZQl AR (143)] FHE
7 Z7hste] AAE. 44 52

wd Ao 7)zste] FheE ] AR E
oA AHEE FEEE 249 22 FASCRAA EAEES, deln 29 FARCe) AdeA AR &
ge) kgl ek Aarih by ALE ke ZAANVIES TR, ko, A28 Ael7](150)
S wa g Avje] Jzale, AgE WENE oma AAROP Fsd)lin)eza AARE AnE
# A 2~E /e o8] @A ~EF(141)e] BEE 5 9}

rr

2 o R Mo
)
=
AN

O 3L
, I

99l A (Vunit)S dole] I dskgte= dAd ¢ vk, &9 A4 (Vunit) ] doigho] sopd =
At(Vofst) Abelo] dstab= ¥ #obd 4= vk, @24l dt(Vofst) Abelo] Mtz ¥ zobA|= 79,

[ >z

to



[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]
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A ASH AR (43 719 BN BA FACO (A TF 200 FulE Edx 2E (1r13)9) <)
Adgrel Wagel ¥ 2HsH: 0XA A%ofs)S WAL 5 Ak, AsHoR, A 2AF(LE o
slAleha o AgeA Az A5E waw & A

w9l A (i o2A AR Adghomn, EdxHe] Ad-AF SH(AE BW, & 4ol EAE 54 5
A el B58 2 AzolA Sz W) Alole AAE AAE 4 Ak eid, wel A
(Vi) 924 A TR Blole] FE7I(10)e] FulE swelol 448 & Q. T Axw A
o171 (150) =4 FFE 4 olA vlolEl FE7I(10)e] Fulg A sEle] ANHow AT}

EWA2EN(Tr1d3)ol A (kDA Azl =#el-22 HA(Vds)_k+1(>Vds_k) (k&= B, 283 o £& 3
T AxE kb g 3A go2A d58)8 k WA AxodA e =dl-as A (Vds)_k(Fe] Hekah) o =25 E
Aakstel 5H dA FolA HA AAANE @8 Ad(Vunit)S A7gste] iz sict. of7]olA, §7] EL A&
ZHOLED) Y] ¥4 3 vt 328 AFY "WES 3 T23] AFHo= Friele 7] EL &AHOLED) 7} TFT E
WA ~E(Tr13), 53], HZAA A= TFTe} 23 3ste] ARt 7pggtt. o] Ao, dPHoz, <4
Z Abole] A ARV ¥ FoldSE Holx= Ago] vk, F, =Hd-a A(Vds)ol ¥ EA,
-4 AF(Ids) e Fol o] AAW, =4 AZx: Alole] HAe y ozt d& £W, 256 Az ¢t
Az Aozt Aadw= A9, (0 WA Axrt v dd), A3 3% Ax(dE 9, 25504 AlZx) A <]
AF(Vds) 7 25494 Azl A o] 7 (Vds) Abolell Aol A9Iabe ek Alxol A Ha HAAEA =917F A
Ak, o] Ao, Hi J&r AX(EE Hi J= Ao FHA Ax) olfdA = Az 1 oA
ZeQl-As HG(Vds) S 2RE Hi AXx(EE Hi = Alx TR Ax)ddAe =dd-a2 A (Vds) S

Pakalel 58 ghom we) Aet(Vunit)o] AGHo] wkA s,

X

= H
B 9% 234 At(Vofst) & 7Hlste] #ek wlw(145) 5 Fate] FA 34 (110) A9 4 W
dolgAd(Ld)ell HF Age FHah. 53], 24 dolg g5 saolA, A 2AHF(144)+=, 4
HA sy oAl AAghel 7] Zste] HAE
B EEHd 249 ARG-HA Ax)d o
(144)= =4 A (Vadj) o2A A vay

A 245 (14) = Ax A9 S8R (142) 258 =9 2 Ax dgGorg) 3 24 ek A F-(143) =4
o
3]

78] FlA, wA Az ALOpiE g [F84 1218 BEAU

#8412
Vpix = Vorg + Vofst

=, Zod wlEe(146) 2 HE JAEd BAdHolE Y] Fxsto], At 2AF(14d)= Alx A EAN-(142) =5
B ®A] dolEel tiests 2@ Ax dt(Vorg)dh @A Hh LAAF(143)0] os) TAE =A<t
(Vofst)& FAldH. A 245714 (A= Ash 2AF(142)7F D/A A&7 E 7Hx= dF-olA) ohd=a
FEfell A = UA"E FEjelA, eI Ad(Vofst)S 2l Az Adorg)ol 7Rbdvt. 1 5, Ak =4
(144)= 7190 &2k Al AelA B Az dt(pix)o2A g7le] ke ol vigshs HE A9 s 4
dlolH A (Ld)oll =93t

= 1001 =" wkel o], HSh Wl (145)= W] (147)¢}, LA ARE(148)%, ela dER A9A
(149) 5 Z3dvh. dd= 29X (149 = 44 dFd148)elvt sk =45-(144)l wlol8 A (Ld) S =913 8k
[e)
=

Adets Aol A ) (14nE 94 ARAL)] AAE A5 4 Ao} A 2HV(144)9] F
drol e ee) Qe wAs e,

[e

o7l A, el Hstel A ww AP @v)el A7HES], A &5 A (Veew)ol A7bge] w2 sit) =
= A5E 7Pt o] Ao, A v (145)= 44 AFU(148)& AR&ate] dlolH A (Ld) o2 FE
olE] TEI(HO)7HA ARdel A" Ao AxM 2A ARgs 7= 71 AF(Irefx)(dE
=9, Ha 3= Azl 2Fetr] As #7771 EL AA(OLED) o] 7%= AR e AR 1S3t o
A, A AFA148)L 24 Azl HolHALD (e 9 d7Fd(148))9] 54 d9A(F=
A (Vref x)& Ha7](147) 8] 45 49 datel] 930, tdaoz, At 245 (144) =58 299 =4 d
F(Vadj)= A9 &5 AHdlv)e] Aol 24 Ad(dY &5 AU Weew)) oM w21 5= ZejolA w7

(147)9] B= 49 ehatel =€,
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[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]
[0156]

[0157]

H 7] (147) = 94 A7
A9A 24 AgVadj) &
(147)+=, 38 7HEH 9] 7hH s
As(Vp)E 980, 5, =4 d9(Vadj)e]

(148) 0.2 5E =¥
Hlagteh, 24 A9k

= AP (Lv) Alol9] ZqHX]'(VCCW Vadj) 7}, x AlZFNA 71+
TH AL (Lv) AFold

I=]

5T 45odA F5F deolgAdAldd A
745, a7 (147)E S XA At LAAH-(143)
5l Ast(Vadj)el 574
o EAF(143)0] FHIE FREE E¥ .
= —?, Z4 At (Vadj)e] vleolg A (Ld)el
0] ZF(Veew-Vadj) 7}, x AlZzA 9 715
‘3] OJEI (LD Y 3 A (L) A
AR (143) 0] U1 € TRl &9

A3t 8
el ddd. 2 5
S ol 53 el 9% B At

A 2E/EelY EA A (141) 5 F8te] BA
de 1 /8o Aol A HAPIX)S 24 4

7_]
B AR w719 FAA,
oAl Ask WAR(4A 2 A A HAPI

(A 2=5) #e71)

T 9o ZAIE vpe} o], A]Z&E A|o]7](150)+=
571(120), A9 35 F571(130) 2 doly
9 2F Aol MNEeh 1w

A8 A5 (Ssel)st, AY &3 ALGee) I, 24 AR
3 AJAE A o] 7](150)E 2

SR R A
3, X 23, aglu
(110)°] 8 AEe] heah
4 3=

WA S R(160)E, <& EW, &
gAg AaE E%‘é% HA]

WY 2o AP

(FA A3

A9 (Vref_x) Bt} YolAl= 44

AZZ =9A(149)=, 44 AFA4

2t B4 SACPIOR A7kET. e, o ASeld, 71E AR AZold J1E Akl

dlolE o] AEE WA 2 ZHa),

, XA AA(100)9] oF-=REH T

on

E546] 100952024

i

Ag1el 574

(Vadj)el =4

A OVref_x)9F At 2AF(144) )& A
AA(Vref_x) Bk o IA FHE= 4%, vy

S7HA7171 flal L= AL AE AR (143) 0l I TRHEE Ol Fe] A9

A7tE] = Aol 59 dolgM(ld)d A
AF(Iref_x)7} dHlo]E] A (Ld)ol
A (Veew-Vref_x) Bt} @A &
THlE FHEE G A AE(Vp)E &3,

SJEIA (LD ¢
Aoz

rir ok ol

4%, Bl (147) e 29 A A
o] 29 ¢t As(Vn)E FHHY FHeH g
A7te = Ao g5 deolgXdLd)d dd
AF(Iref_x)7F "lolg]A(Ld)oll 7344
olo] AYxF(Veew-Vref_x) BT}t =4
At NE(n)E Y3,

rlr lo

3)o 2 HE doleA(Ld)E sAAIZIaL, 8ol HeY
A FAF(144)e) 2AE BAY Ax X4‘”(Vpix

\./
lo

=
]

|z A (Vpix)) el 714
o] B4 dloly g5 FAelA, Eﬂﬂ?:] w22 (146)= AIZE
dolef 2 dvirh 7rlE A Mgt wAF(143)] o8] A

9 & wAHoR AFHT 1 F, 2elg) Wm(146):
Fzel A el M EA sidel el 2w (st ZaA)A A3 2 A FACPIO B dole
o) W (146)E AZE e 2E /bl

A EHF (14D E &35}
X)e BAdelEE

zZt 57178 29 golWolA & e eE shy] 9 AE
5711400 dhal 52 AEE Aot AY Ao MZeh, A
Ao, A4 At dHEs 7=

(Vadj)*} 83 W3 AR A (pix)S 4 FE7| 25

e FF Aol SEH(EAG dolE g5 &, 7Y &

7] 5’4311 dlolg Alo] A5 E #7A] shde] E™€ate, ZA #Hd

a4e) B4 ARE TASRES s fo,

A s sy Az HE 2

dolE(f= Az delH)2A I Alx 4E& FA

Olﬂ £ o>
o g ol

(110)°] 1 7o) aAnleh ol TE7(10)e] AT, oA7ldA, dauld E FAEY 3 A5)
sk dolEle] w4 BlolWe zdale BolW A% RS wiet Z9olA, ¥A A% B4 Hz(160)E 3
T Az AE RS FEeht 7SR ole, BolW AE ARS FEea, Axg Ael7](150)0] 1 AR
& AL A5e M 5 Al o A9, AzE Alel7](150)% FA A5 WA H2(160)REH FFE
ol Aol slzakd A8 TH7)(12009, WY FH FE21(130)9, 2@ dolE FE (14000 47 F
8 Alo] AEE WA

<EA ARG TE >

o, B AAdel hE FA AN T WES & 11 YA 138 Fxste], Ay,

woAAde] et T4 A (10009 FE Al B4 WA dHoly 5 43 A FE FHoE A 74
Ak, w4 dolE A5 AN, TA 100 A AL MAR EA FAPK) (A TF
(00)) wheh FulE W LEE EAXAE(Tr13) (5 ERA ) Fx 517 Aol M vgate

_16_



[0158]
[0159]

[0160]

[0161]

[0162]

[0163]
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A HAG(ofst) (= o] FAACR, A AYgWadj))S A= 1 F, ®A] FA(100)= BA A
(PIX)mtt B delelex AE® x4 At(Vofst)S EAsts o2Al AAGgH(ER He Zdql vy
(146)ll AT, oz, A -5 s, FA A2(100)= FA FAPIX)vd 58 B4 dolgol
718kl ®A] dlolHel digahs Bl Ax Ad(org)S BAStaL, BA Ax A4(pix) o224 BAgE Ax
Ak(Vorg)e 2 FA HAPIX)l 7Idskar, aela A AeezA A4S Addd. 2 5, %A FA(10
0=, A Ag A 71zt EJAZE(Tr13)e] & 5440/ Wt s BAftown g5
FA dlelgel vgehs AFike e 2 e AF(TemE F7] EL ZA(OLED) ol &s8ho] Z17310] 479
A& Az TFstes oA k. A1 BA HolH g5 $23 %A E T Al&E Ae)7](150) =
FH THE g Aol Az 7 xste] FEE

2

olgtell A, 7t =L FAHoz At

(EXC‘! EﬂO]Ei §_:]}::“_ %ZJI—)

T o112 B Al mE FA AAeA ddEe BA dHeoly g5 w2 dHlE EAIR sARolth & 12
= 2 A e 24 FAeA ARyHE= BA vy g5 #A(E AR AE $2hHS AAsE AdE
oty = 132 54 Af(ref x)&E A3 243, 49 T4 A¢ofst)o] 2IA A7 (Minc) S B
4 delezEA =z ]l wxe(146)e AFsts s4s AAGe EHolal, olgfdh F2he i AAldle wE i

AEEEREREBEEEE S RIE RS

%110 ZEAlE upe} o], B Axde] w2 By doly 5 (eI A HE T2 oAl 1 gD
oA, FA AX(100)E I A WHAR(143)7F i HAl F(is 1 < i < nd TFAIE o] AF)Y
Al HAPIX) N BgatE @A AAZMine) Mines Z7]d 002 AAE)S ATE A 2E/dolg A=
HE(14D)E F3te Zad W= (146) 25 #5355 A Soh(EAS11). theo 2, J4 32 5(DCx) Y
Aad 719 T2 Aol o], A FX(100)E, 719 & "o glgete AYS A= A-Y A
P FF AL 1 ALY FF A (Vee(= Veew < 715 A (Vss)))S A &7 7571(130)Z5-H i WA 3
< i £ ng VEATIE 4o A EE B4 JACPI 94" Add T dGALv)el dvteitt
Jol A, A9 35 AFAAv)S 1 HA P& 283k 2wl 3 B 24 JACPIXY 302
o] AElel A, A A (100)E Y 7] (120) Z5-E o] A g (slol-#) M8 A3 (Ssel)S i
o] Aeld(Ls)oll Ql7isle], Ae AejolA i WA Yo TA HA(PIX)S AATTH(EA S112).

B 32

s
fo ©

re
ot o>,
>

~

TR oD
)

2 A7, 1 HA go] 1A JAPIN ] A FF =00 vttt 7HE EWNA2EH(Trll)= thole= dF

oA EWMA2E(Tr13)(F-5 EWA2=EH)E A3t f&) oNdot. 2, & JY I35 A Vee) (=Veew) =

WA 2E(Tr13) 2] =alQl @xtel AolE @xb(==(N11) : ATHAIE(Cs)e dF Fdekt)o <lrphAch, =3

WA 2B (Tr12) 2 dlolHA(Ld)ol A2 G (==(N12); FASAE(Cs)Y] EBFE Wi )E A7|xHoz AZdH7)

A&l ONHol, 7% AF(Iref_x)7F dlolBA(Ld) A 2% &7 3}, thgor, & 120 ZAlE ub

o], ZF A v (145)A, dAE ~29X(149)E HolHALDS 948 AFA148)S d4A
2 9l

o

(m{m

i
%
el
N,

A2 (1000 dHolBA(Ld) Foz2HE dolg FE7|(140)2 71+ AF(Iref_x)E ZgH o
AF(Iref x)E FA AAPIOANA 249 Ax(ds 9, x4 Ax)E 7 A dlolHE 7|Yshs
ol B EL & AR A5rghel testes AP S113).

=
2N > o

g e R, o] A EWAAE(Tr13)e =dfed-22 AF(Ids_x)9 AFHS 4 EWAAE(Tr12 2 Trl3)
7 271 el A o] V-1 54 FX(SPw) (= 4a)S YeERAY, =5 94 Ag(Vth)9 ols F9 V-1 54 =4
(SPw2) (&= 4)& Yepdtiar &, oAl Aaglel 7I1F AfF(Lref_x)2 AFgkol disdhch. =3, 715 AF
(Lref_x)7} w27 oY AR/FE 7IA2 23, H3 3= Az FHAA = Alzxzy i 3= AxdA o
e AFHS 7F-e] wiEAsith. o &, o] AEeA, ®A AX(100)E HeolHALD(EE dF dF4
(148))°] #a 4 A7)+ A (Vref_x)& W7](147)2 d= 4= dxlo] EHaoh(dA S114). 2=A
Aok AR (143) 9] sl L= A A Zk(Mine)S #Esh= &Al S111%E @A S112 WA S114 o] Fof A= &
Atk 4 A Oref_x)E 7I1¥ AFUref_x)7F 2 =@ A2 Aol B2 EMX2E(Tr12 2 Trl
3o Ao zA ] FA Wsler).

[¢}

53], 54 A ref_x)& tolo e dAH EWA2E(Tr12)9] AC)E-Ax(EE =dQl-42) g (Vgs)el
A GA A (Vth) (2 4a)o] AZEH = V-1 B4 F4(SPw2)2] Agm=9, EW@MAAE(Tr12)9] AolE-2x A
F(Vgs)oll A Al AsH(Vth)e] AZERE V-1 54 Fa(SPw2)o] A=l F¢g mzck. &, EWRA2FH
(Tr13 2 Tr 12)9 A A9k(Vth) o] AIZEZF AR (S, AVE AR EA, 54 A ref_x)& o HolA A
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[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]
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g, 5" 4 d0ref x)=, dE €W, A HlaF(145)0] 7ulE A LE Sl dAF e AgE
o]

5oz, FA FA(100)= 4719 [F824 1]o] o AR wpel o], @Al ek MR (143)0l] Si=¥
ez Al Az (Minc)ol 7123k, L2ZA AG(Vofst)S AATTH(A S115). S ZA A BAF-(143) A &
AE oAl HL(Vofst) %S’% Ad(Vunit)S A AAZ(Minc)ol F3ke] AxtEth(Vofst = Vunit X
Mine). 28|22, AR AZETZ 27] AolA dojuA] ek Af-ollA, Zeed vz (146) 27 E =44
22A g WMine)> 0 o] Hof, 1 Ay, XA HA(Vofst)e Z7]¢k- V71 #rt.

[o

A 2AR (U E g [F84 13102 #7)9 nks} go]. LA A AR (143 ZHE FH8 x4 7
d(Vofst) T} Alz= =<t ‘”%T(MZ) FH 9% AAo AxEA Ax)d dSd= 2l AFx dg(Vorg
)& 7Htste, 23 Ak (Vadj) (p)& (A S116)

734 13
Vadj(p) = Vofst(p) + Vorg_x

o714, Vadj(p)<t Vofst(p)el "p"

= A oA 44 FH e AL tehia,
Aol pel e (owow gvg%z) L

kel Wslel A FARH o= %7%%} agE=,
9] S A3 JpArEssY, a8]a Vadj(p)s Azt
o] % Vofst(p)OH o2} %ﬂﬂt =9 %k% WA ZMRZbEekaL, &, pe #Y SUteF A Sohet

Ak HuF(145)= 5% A4 Ag(Vadj)(p)e] M7 (147)E o] &3ste] wA Sllde] 5" =4 A9
(Vref_x)9o] AR ¢ F2AE HFEIT (A S117).

24 Ad(Vadj)(p)el 54 A Gref_x)Erh o Ivkar 7P ok (dA] S11761A4] YES). o] 7ol 4
(Vadj)(p)e] 719 &= AlFdA BA Ax Ad(Vpix) 224 do]g A (Ld)el Watglo]l A7t

A 2~E (Tr12 2 Tr13)¢] V-1 B4 JH(SPw 2 SPw2) Aleloll A AIge] A|ZEQ 3oz <
(Tr13)8] =@ 13} &2 Apolo|A Ego g FAHA st Axd ALsts AF7 324 &
Aol vk, L A¥, EPHoR A= ARG v Axo U&ste AR o] ASolA EWRAEH(Tr13)
o =RIF &s Apolo A & = otk o|ZX, A HG(Vadj)(p)e] 54 A (refl_x)Btt o 2 4§
oA, Har|(147)E 1 MW 7heE 9 7F2E S S7HA717] 8] LAl Ad HAF-(143)0] F0]F FHE ol
%o A AZ(Vp)E EHE
LA A9t HAR(143)9] FHEEZF A L FFEE Fhol SUFE = A, LAl dgt EAR(143)E 1S 2
ZA A Minc) 9] ghell 7Hbsta(eAl S118), Z1glal 1o] 7HtEo] Vofst(ptl)S TAA 7] &=

(Minc) & AFE3FS] ofA] @A S1165 A A7t 2322, Vofst(ptD) & o [F8H] 1418 TFA= 29
Foltt.

=
o
=
9
o
_l i

[
offt

o mx

E o

)

’

=

>._|_, _4
r

a7
1

T4 14
Vofst(ptl) = Vofst(p) + Vunit

olatell A, TAl S1169F L o] F- whAlel] o] WA S115 WA S118% wHE s 274 SH(Vadj)(p)o] ©A S117
oA 4 A$(Vref_x) olg= do4d UH”W HHE T

zA HAdWadj)(p)ol A A (Vref_x) Bt} B Yolx|= A-(&A S117014 NO), Hl7](147)E LA At
TR (143)Y 7H-HY #E F7H71A v 29 AY As(in)E E=€¢tt. &9 He A5 (Wn)7F 249
Fagoll A ko] A AlE(Vp) EE 29 AY AE(n)E d=3tE 7heHel AVbeteE 2S5, A He i
*§$(143)—E ZA At(Vadj)(p)o] EWMAIZE(Tr12 € Tr 13)2] V-1 54 A Atolol A AAZL] AZE o

ot AE xS oz IpHert, oA Ay TAF(143)=, dHolHALD A7tEE BA AlxE HdSt
(Vplx)ziﬁ a2 AR 2 AE(Vadj)(p)& A3 f3l, BA volg=A 1 A|-ollA Alx x4 A
A3k Minc) & AIZE #X2H/d ol HALEHF(141)0] E=3ch. A ZE g 2E/doly #HX2HE(141) &=
guit} BA dolE R e Ax 9IA AAZMinc)S ZTdlY wRe(146)d AEste], BA Holy FE
s2fo] FEHET(WA S119).

Zd wlie](146)=, B doly 5 43 719 $4 Lo, FHE Ax eZA AR Mine)S 2
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[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]
[0186]

[0187]
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A A TR (143) el =g,

i A o] 74 HAPIX)E A HolHE g5% S, ®A FA(100)= v A(G+DHA F)e] 74 7
AP Bz Fadt dde] 25 AP, o] HHow, %A FA(100)= F& SAHst= 7/P7bed "
i"g JAYHUESTG( = i + 1)(FA S120).

r01

5, A ZA00)= JAAYERER 7hE ke’ "i'7F FA] HE(110) Fe F -5 n AERY 22A
(i <& HEIT(SA S121).

ZP7bss it7F F -9 nlo ZAra S121604 #EE A9 < n), e oA S112 WX S121E AR A
FETh, JEsEs it = - testtn g S12104] #HE w71z MR = n).

AW Abed ik B Aol BeHTG = nE W 12164 EEE A9,
@ wAg dold A5 54 ®A H9110) 4 BE Ao e AT, 2
delel: Zaly vme(146)NH 249 A% ol AdHoR AYsm,
Fae ghnEt,

Fol A = APIX)l
A A (PIX) v} B
Ao BA vlelE 2

At ox &

>4
?f% 4

A oy g5 w2 w2, ZF @A Hele Aed [ 3] WA [ 1015 WA AA, #7271 EL %
o =] o)
&

Z1(OLED) ol 77k 3= eyo}, 1 A3},

g wpel o], ®BA dlolE E5 FRelA, ®Al FX(100)v= &= 120 E=AE wpel o], A A9
(Vref_x)g‘ ZA437] 98 9A AFA148)E "ol A (Ld)el dAAZY, I F, & 130 ZAE upe} o],
V-1 54 FASPwol met 5% xiA Azl EWRXAE(Tr13)e] =8 9d-422 AF(Ids_x)7F 7Itgie=
AA == 73% W FA AR (100)E=, 719 B2olA, Z1dgkel 77 ERAAE(Tr13) 9] =dd-4a2 dHF
= oA As(Vofst)S ARG, FA ZX(100)= BA tlolE 24 o] 93 Al At(Vofst)el
Mo Az 9ZA AAGg(Mine)S Tl vl (146)° A3},

= [F3h2] 13]9 ®)E ukel o], Aot AR (144)e A A vHER(143)2RE A$E Ax oZA
A7k Minc) ol wE o] A9 A A Vofst(p)d AlZE Ay SR (142)2HE d5d x-AA Azl d
o= =9 A9 EH AFx dAgGorg)S 7Histe] =& SH(Vadj) (p)& AAZITE. 2A HeH(Vadj)(p)el
719 S&e] Aol ERNA2E(Tr13) 9] 71Hitel =algl-A2s AF(Idsx)ol 233t s BAgEE 49,

Al A (1000 =4 Agadj) (pelAe] Az Al A4zk(Mine)S Zald W= (146)e] Agsrt. =
Aek(Vadj)(p)el A& A 5 5Fo0A 24 Az dd(Vpix) 224 dHolEd(Ld)ol 17FH .

oxl

A71e] deEolA, Ax A DAR(142)E A AF 2 F2(160)2RE TFE FA JAPIX)v HA]
dlolefol] 7]zt & Alx ASt(Vorg x)& WA 2, dijkyq o=, i@% iﬂ Az X‘?&(vOrg
X)) B RA AL § b, o] AgolA, AR A TAR(142)F BA AT @
Al HolE o] FHglol E Ax Ad(Vorgx)E EHIth. J&H niep o], o] A
7} $71 EL ZA(OLED) 2 sholg g F2be] AlfolA il 3= AZFol|A HF3=s st o}b XME EEH
Az AF(Vorg_x)o] 7IA&= Aeo] vl s,

Tk, Aol AAdelA, EA FX(100)7F, EWAZLE(Tr13)e] =#Ql-42 ARF(Ids)7F BA EWA2H
(Tr13) 258 dlo]g F57](140) 744 E2% AF-AZFo|7] wiel, @9 AF(Vunit)S &9 gtoe=zA A
AEch, a8y, EWAAEHY Ed-as AF(1ds) 7 Hely F57](140) 253 7] EL 2AHOLED) o ¢
o2 dZ24%E EWAAAEHIA BEE AF-F4 3 (current-pushing type) FAl AX el ALAA, w9 A
(Vunit)2 o] gte=z AAd 5 vt

(EA 7% 54

o

Aol w2 FA] AAA S FA e FAS = 15 WA 18S FEsto] ARt

=l R A mE ®A AN AREE R4 7E e ddlE AAsE Eleld ZFEeIt. o] B
olW AEeA, ®A ME(110) ol FAE viEH 2 wAE ZE A JAPIX) oA, A FAPIX)Q
oA ek, A e, GHDEA B3, A AGE 1 < 0 < aE BSAE g9 Ao, jE 1 <]
ms WHATE de] Aol A dlolHe Hleshs A& AxelN WHSES S sk 445 AW
Aoz 7ladn. & 158 ¥ A4 1 of e &A AN AAHE V1Y FHe dHE AAEe TM =
S 162 AAlde] mhE FA] AN ARHE V1Y TS AAsRs AdEelt. & 17 i Al
2 BA A AAHE {4 % Fe AAshs /i Eelth. & 18& & AAde] mE mA G| 23
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e W 5248 AAEE dEelt).

B A e wE FA A (100 A E FEE, oE BW, = e E=AE wksh Zo], Aed HA

S m=E(DCx) ] Alo] W AFgolMet Zol(e 2 Fx), 24 FA 5 7 AP F7] 77 (Teye(Teye

> Twrt + Thld + Tem)) el 719 2719 & FHTwrt) 3, FA S2(HFA 2 #2F (Thid) @, 2L

2 3 FH0EE T 7N Tem)) S Aolm ARAZ7] fla AAAT. 719 A, EA FA(100)=

QoA AARgkMinc) o AgE, Q] wR(146)el AdE 2 dojeleh A EAH XA Ht(Vofs
o

—
~—

S B Alx Ast(Vorg)oll 7Hitete], ®A Al A9t(Vpix)S HAAT, Z Ax Ag(org)> EA] 4l
Z A 3 2(160)Z5H FHE FA JAPIX) vieh %A dlolEel] ARSEHE dekelth. Al X (100)= 7}
dolE A (Ld) S Estel 7 A JAPIX) 2Y Ax AG(pix)S Ttk 4 F2olA, ®A ZX(10
0 719 T2l o8] A" B Ax Ag(pix)ol t&ahs Ak Aoz AMAAE (Cs)ol TH3te], FA
HAPIN) S A 5 FZ(D0)ol FHIE EWAXE(Tr13) o] Alo|E9} A Alolo A 7|dxa, 1 A A&

AXT, w3 FRl A FA] A (100)E 7] BEL ZX(0LED)7F 249 3% Aol wdal e a4
A F2ell o8 MAAE (Cs)ell FAIH 2t Aol 7xste], ®A dlolgel 48stes AFas 7=
T AR (lem)S 7] EL 4= (OLED)®l| &3F3tt}.

e
e

A7l A, 2 AA e w2 ZA 5 FHTeye)oll A7bE = 1 AE F7] 3 Z2A AP 8 E
Frroz AAEel, vl ZEdd s T 1 Ao s diel"E mAldt. S, 1 Y AHE F7] 3t
(Teye)2 1 7 &ellA FA FAPIX) O 275w Fhez dAg=o], S5 A HAAPIX)o] ¥ Ao
2 P49 mELzo] wixE A H9(110) Aol FAEE= 1 A Zadd sl Afolaer el 1 e
A s 7 10 B e TAS

714 &2

lo rgdl
|

[H

719 21 T2 Fwr) oA, A SZR(DC0x)Y 719 T2 AfeAet o], A AX(100)E, =
1500 Z=AE wpe} Zo], 719} T2 diE(L9] A AY Fu DG Vee)(= Veew < Vss)&, #A] JA(PIX) <
i AA o] dA" ALY FF AGHALv)el 7kgth o F A AX (1000 i HA o] AelM(Ls)ell A
g gra(stol-dd) dE A5 (Ssel)E QI7bste], A8 e 1 WA Ao BA JAPIX)S AA ). o=
A4 5 200 FHE EWAAE(Tr 1D (HFA ERAZED S Tri2E ON AZIvh, E=3, EWAAH
(Tr13) (75 EWRA2E)= tholot A4 = ARt A 35 A9 (Vee) & ERA=E(Tr13) ] =<l
I Al E wabel A7FEE Ao, 19 A2 dxbe dHolE A (Ld) ol dAE.

o] ol oz Fxgd ojA, TA dlolEd st BA AFX dd(Vpix)2 dolgA(Ld)l A7l B
A AZ AG(pix)2 o= 59, = 150 ZA|E nle} o], Aol Ay FZ(AZR A BvA H2)ol| 7| %38}
of WMAEY. 53], & 159 ZAlE uvle} o], TA] A (100)E EA AZ A 3 2(160)2HE TFHE EA
ol =R E ] did BA JAPIX)Y = AZFS 52 (DA S211), &= Axgte] "0"AAE A}
(A S212). A S212014 3= Alzgko]l "0"el A$-(FA S212904 YES), TEAl A (100)= AF A A
H(142) 2FE 9 v S2(SA FA] $2HS APshes 24 AR AL(EA Az Ad)(Vzero) S E2 s}
o, 2 AL (Vzero)S A 2AF (14049 22 A A4 (Vofst)& 7HE §lol(F, ERA2EH(Tr12 E Trld)
o AA stelAe] wste] digt B AHElE Adg glo]), dolEld(Ldel Aoz Q7bghh(hAl S213).
H-9tg =228 Ast= Az AL (Vzero)S tholo o] A" EUdAAE(Tr13)e Alo]ES A2 Alo]oA
Sl7bE) = A (Vgs)(= Veew - Vzero)o] EMAAE(Tr13)9] oA Ag(Vth) ®rh @& A (Vgs < Vth)E 7}
A AYgk(-Vzero < Vth - Veew) &2 AR AT, EAX2E(Tr12 2 Tr13)Y dA#HY AIZEES A7 9

3H, VZeI'OQ’}‘ VCCWo] {__]_—_8_ z_lo] H]’%]'X_‘]?S‘]—TL]—

o [

oA S21200 41, 3% Alzghe] "0"o] obd A9-(hA S2120014 NO), FAl X (100)E AZ A wAR(142)]
Aol Fw Azl dgste ALEE X 2 AR AgGorg) S HAAA, FHITHA 2 GA). EA
A (100) &= 4719 BA oy g5 Tl o8 F5F AZE A 2H/HolE #A2~ER(141)E F ko]
FA AP FRoA ZY v (146) e BA dolEHE TAHoR HEI(DA S214). BA
2 (100) = dHolg A (Ld)miet FujE Al z9t TR (143)e] B dHolHE FHett. A FX(100)&
QA A (Minc) o2 @9 A (Vunit)S BA dlolgel #stel zF A HACPIX)(HA 5 3] =(DC))
o] EMAXE(Tr13)e] YA Aske] wslake] t&at= @A A (Vofst)(= Vunit X Minc)S 2HIAZITH(eh
A S215; A 3 ©HA).

o F, % 16 =AE wpsh o, BA AR (100)E A 2T (UNA [53H 1200) web ez g
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AR (143) o7 5E " o] A9 e=ZA Ad(Vofst)¥} Alx A ST (142) 25H Z=Hd 59 A9
2 Az AdGorg)s 7Htsted, &0 A9l B4 Ax A4Opix)S THAAA(EA S216), 2 A<t
(Vpix)& oA (Ld) el A7Fe (A S217). Ak 2AF(144)0] 2AE BA Alx Ak(pix) 719 &2
(2 dl) A9 o5 A4Wee) (SVeew)ol dall &2 Ak &S 7HA7] ffall Ao, I &5 5
71(130) 258 A 5 A Lv)7HA 7bdn. 2 Alx7E 9 okl whet BA Al A (Vpix)S o o
opxIt}.

o A%, EAAAE(Tr)e 9 Ao wshe] tieatts o= Aekofst)e] ZMte] ola) wakE
A Azx AgWpix)S EWAAEH(Tr13) e &2 @A (=EN12))e] 17t 282z 238 W9 (Vgs)
ERA 2B (Tr13)9] Ao E-22GIAE (Cs)e] & wa)e] YsEs AgAtkAl 4 @A), 2@ 719
FApolA, fshs Aghe A ARS AAs] 98 EA delHe vt ARE FFY glol, EaqxH
(Tr13)9] Aol WA £ Wxe] AAOZ Azbslel, 1 A3t 7w} wEo] A9} sk gom
24 449 & v,

719 &2 FE(Twrt)oll A, 771 EL ZR(0LED) o] o= ©hxp 5 o] :==(N12)ol 7bE= B Alx At
(Vpix) o] Ak A= (Mool 7HE = 71 ASH(Vss) ofef® "olx7] ) AAFEH(=, #7] EL
FA(OLED) = Supololx Feje AAEn). adu=z, dAF7F 7] EL AR (0LED) o 324 edopr, =1 A},
71 EL &= (OLED) = &3atA] =t

IOI

(574 52)

5oz, A7 719 52 FHTwrt) ol AdE §4 2 (HFA 52 1F Thid)elA, -8 Ha(25
W) A8 A5(Ssel)v= & 140 EAIE vkel o], i wA o] AEM(Ls)el AvkETh. 1 F, & 179 =AlE
vkel Zro] L EWAAE(Tr 11 % Tr 12)% OFFE 3, EWAZE(Tr13) o] tholo= A4 e A=, Al
of, EWA~E(Tr13)9] A2 @A (=E(N12)) 29 _Hﬁ Az A Wpix) J7be AAHT, ERA2~EH(Tr13)9]

Jol]EQ} A Alolo] Ql7bel A AE(Vgs = Vpix - Veew) S AIHAE (Cs)oll &4 = F-x €},

o A, e #HE(ste] #E) HE A5 (Ssel)e Y 5711200 25 (i+1D)HA P e (Ls)ell
A7ty 2 —?F, Fed vbeh ol FAdd WAow, ®A HOHE WeATE BA Ax A (Vpix)2 FA
FHAPIX) S (+D)HA ol 7]dEt *&%% H}S&‘r ZE]Z—O], i A el A AP FA &2 (Tl
dellA, A &2 FA ElelHel WS (B Azx A4Opix))ol & #e 74 FAPIX)l
cAA oz 7| wrhA] AL

00
ol
ol
rlr
2
EO
r-{n:

B2 FHIwe0)®, 2Eln §A F2 PTG Fo %Y B (8 54 T3 Tems A 5

l} H
ADE AHett. & 14 Z=AE vke} o] mA] A (100)F i ALI(EF FF 9, g A A
F AL(A 2 A9 FF A Vee) (= Vece > OV Z+ o] A HA(PI ) of Add HY FTH FLALv)l
A7HAI71H A, H]-A = Eﬂ‘:’“(i—or g) de 25 (Ssel)E ZF B A"M(Ls)oll JA7HAZIY. Y 35 A
ALl Q7EE s @Y A9 &5 ALVee)(= Vece)S, & 7 2 8o TAIE 499} Zo], EMXAE(Trl
3)e xsh H(AA-23x 4°L(VDO))3¥ 71 EL A (0LED)S] & & (Voled)©] T A7t}

aejER, ERAALE(Tr13)e 3t dHelA st w13, 4719 719 2ol o EMALEH(Tr13) o] A
o]ES} A Abolo A ZYHA AAE A AE(|Vpix - Veewl)ol thsshes kel Ak 7] EL %X (OLED)
9] ot ZH(Z(N12))el A7tEa, 715 AYG(ss) (& E¥, A A)S 29 AL S (M)l 7t
wo], 1 A, f7] EL ZA(0LED)= W3 vlojoj~ FH= HARTE, o|=4, &= 18 Z=AIE Hpe} Zo],
A dHolE(EE, FARoR, BA Az Aded BA Az A)d tests AFEgs e 43 75 dAF
(Tem) (ERA=E (Tr13)9] =#d-22 AF(1ds))E EWRAAE(Tr1d)E T3, 1Y I+ Agddlv) ez
B f7] EL X (OLED)ell E&fA], FAl FX(100)= £A 9 3= AlZdA W¢Fdc).

rlo lm "V-(‘mfi
E
u
X

710 g A, 719 A wE(EY] ) A FH A¥ee)(SVeew)o] o EAl F 1M A" F
71 AR (Teye)& 7AA18E7] 918 A9 &5 F571(130) 258 Q17kd w74 AL

e g, = 140l =AlE kel o], dRe] A e Aol whebA, FEA] AA(100)= FA] S (110) HiA]
H 7 o] mAl AP digk BA Alx et s Aoz AdgsidaA, 719 54 9

Sk WA H(Vpix) 9 719 =3
WA FF AL (Vee) (= Veew) S CI7bstar, Aol AY Al E(|Vpix

(100)% 719 43 #7 Fae] #a Ao BARAR selF wa

- Veew DS FA18Y. 2 3, 3A] FA
= 3l7] 918 gREE do wA] A

oy
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o g 54 w8 dYd FE AYVee) (= Vece) s Q17FgT.

I 9o mAlE whel o], - Aol wE
° A

xA A
AL A Gel S Gl oL, A9 B

[¢} H
Fol 2718 A9 FiF ALGALHS Fatel $U 1Fel Fal i BA FACLO SYH o qvba,
aeme, B4 ZAA0AA, B gl ol gl 2ol Aol EA FAe Aol wHd & Ak, |3
oM, o] Aol AEE TE Aol FAL FAHOR AR ® 17 % 18] BAW 4 B2 % 0y
Ao, QAR 294149 dolHALd)E A 2R (1ae] A4@T. trdem, Ted, 2L,
= 100 EAE wieh o], dlolE A UH BFAMG] = A 2AR(144) o= o] AAHA

=% 7dd9 5 v

oo, 9o ANE EA ddo] B AAelo] mE A PN AGHE B3ol HAHE TE A F
B4e FAHoR At

©
s
i

BoAAde] whe B gAS TE g FAA A AHon ANt B2 eo
% 199 QaolA, 12 A1) Wn = 12; Al 1A 1288 @)e] A Bae w4 Y gl )
geats) Al 1WA A 6 WA Ae 9% agow 44dn, (deE ey

A7 WA 12 WA YL EE OFoE AAHEL.

oy S
lo i

ox
\_/ _11

of,

12

o

—|~
i

&= 9ol AAE ®A] HE(110)2 FH[E FA] A (100)= = 1990 ‘:/\]Fﬂ H}Q‘r 7L°] 279 gelyoz -t
- BEdZ %A HE(110) ”01] HixlE BE #A] F 2
oM wAbHem APAT. FA E(110) Fe] w2 P F(F, B
4 deolH g5 &2 73H(Tadj) ¥), FA &X(100)= (Vpix)<
714k FAL S (110) Aol wiA | Zhege] FA J“*‘(PIX)(J““ ?5 ﬂi(DC))Oﬂ 71%‘31% BA Az A
(Wpix) 2z &4 FAPIX) ] 75 EIASH(EMALE(Tr13)) o] 75 549 Wtz vsshs 224 A
F(Vofst)& FEA dlolgel] digats 2l Az Ast(Vorg)oll 7Hitete]l d5% dgtoltk., Al 4A(100)= 7
Frpry el At AE(IVpix - Veew)& FA8kE 48 A4 o2 dbadvh, E3, 4] 4A(100)= Al
LA Al 6 AA AS 23hebe A 9 ameld Al 7 A Al 12 MA FS 23k o 99 aFeR
ol e FA HAPIX)(F7] EL FA( LED))O] 719 w2 T8 Fol FA dHelH(RA Ax Ay
(Vpix))ol tgdhz 3= AlzolA FAlol TFe=S A o= ®A & $2H(= 14elA AAE B4 5
T2 (Teye)) S Wz oz Adysict, o Az, FA Jﬂﬁ(llo)«] 1 spdoel] g8k shd o= FAIEH.

,_.
N
-

[kl
o
ulss
- o
N
=
H
—
=
= |
é
_>L
>4
)
BN
)
2

RYAYS
ar
RYAPS
ar

o FAFoR, AFY HAY FF AL(Vee)(= Veew)2 7 2Fo] 502 d4dd Y &5 AU S &
stod Al 1 WA Al 6 HA B3-S et AE 99 a3 Al 7 A Al 12 HA 3E 2ske s d9 aF
Z

Lo

FA FJAPIX}e 17t Asd vkel Zol, Y F5 WG (Vee) (= Veew)o] QI7bH & AElolA, B4 o
olE] &5 FZ(EA dHolE &5 &% ?7}(Tadj))% 7y vt o 2 PgREE A

g(110) ol HHilEl EE FA AP e ddEd. 2 5, FA HE(110)el wiAE X
(PIX)ol disiA, A F5 3Z(D0)e F+8]H EWAZE(Tr1d3) (75 EWRAEH) ] dANGe] W=
st B dlolEE 72 1A JAPIX) vioh =g WX (146)9] 2] A% o MEHo2 A,

Y
i
FaJEN
>
fru
b
>
2

]

ol

o I
o

1o
12 o Jo H I off

oS, A dHolg
2 d49 A9
(PIX)oll A7

=2 F7H(Tadj) 3o, A FX(100)= AF 9o 159 TA FA(PIX)
FA(Lv)S E3te] A 1 WA Al 6 HA BS xIats AR Jd9 189 EA
o

o
I

O B fin

A4 Ak(Vee) (= Veew) & A7pstet. o] Aejol A, EA] &3] (100)= A
AARRE G SAR A 9o a5 ®A AP HE (7
T2 0 Thid)S ABdek. Al 6 WA g %A AP HE 7]
(100)= 1 A9 o5 A4S wspAAM, 35 99 a5 #4 J4
(L& Fate] 279 A9 I3 Ad(Vee)(= Vece) & 7batt. A4 &+ 2
, EA AA00)E ®A AP 7198 A delE(RA Az A9(Vpix))ol 7]1%3dke]
A G aF WA L WA A 6 A el e EE A AP FANERE Sl A
A, o 719 el Al 1 Ao A AAPI)E 8 AFEE A ASET (Al 1 WA Al 6 iA

=]

Jo| g 52 F7H(Tem)).

3L
o
A

HUEH
o
= N
o TR

N

lo

e,

ol

>

2

=

>
Bzl Fil oft o

X,
BN
o 2 B o NN > o [o

X

o
3

Ol

A1 WA A 6 A geo] A HAPIX)O W 71 2 dEsks A, A1 A (100)= s 99
a5 A HAPI TEor AZdd A TF AFAAv)E Fate] Al 7 A Al 12 HAE E3dske &



[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

SES351 10-0952024

B ogoagel mA FACO A8 A9 FF AGeo) (= Veend 7baeh, o AHelA, EA A
100 A 7 WA P9 BA FARTE NS EAZ T 99 % BA FACO B (1) B4
FHTre)H FA4 FAHRA 54 T Thid)S AAH. A 12 94 ol cheats TA FAPX) e
719 B gud AdelN, E 3 9

|
Al ZA(100)= 2 A 5 AES HIAAA, o 99 159 124 J4
v AYALv)E B3t 2HY HY TF AGWee) (= Vece) S A7t} A9 &
F A Vee)ol gk Wste] Azto] wal, TA AX(100)5 TA] HAPI)PTE 7199 BA dolg(nAg Ax
A(Vpix))oll gt 3= AxA aHF 99 2w WA 7 WA A 12 | el oj-g== 1A A
(PIX) 9] FAl 3L lA g}, Asd nke Zo], 7Y 8% §4 s&ol A 7 WA A 12 HA Fo] EA
AL 3] AAHE et 7 FoA, 1A AL FF AL Vee)(= Veee) S A T35 A0S &

skl Al 1 WA Al 6 A o] FAl FHAPIX) A7FE 7] fl8) AlLArt

J

Y

2

g kel o], BAl AA (100 BA AE(110) Aol MjxE RE FA o] tjd 2 vy A5 B
e A Fo| 240 golWel 7 Aol ®A AP0 tE 719 T4 f7 54 waow A9
A SAPIN) ) FA BHES, o] 44w

o

b 1 &, BA ZR(100)=, dolE LFel XFE BE X
= hyA

a5l Aol EgE RE ao] #d TA HAPI0] 719 FAss AN 15 Aelwt).

Ax, BA FAe] s WH(EA FE w2l wEkAl, 1 2 FHTir) e #1E F, V1Y S8 A4S
%o xaty 7h go] A FAL 9F AdH I, 1 oA BRE ¥A FA(RG gx|)o g Lo 2
P A et S, BE BA AL -l dEE A" ol (SA 24 dE) . = 1994 AlAjE s
Elo|n FE A, A E(110)S st 12 /) Fe A A 2 Ny aFor BadYn, aga 7z 1
F9 A AL b2 Ao HF FAE FAl HAIYHEE AojHot. Aar, 1 Tl FIHTir)ol A H]-
W =23 3 S FA] (S AYE)E 50%E A" £ ATk o)A, gukzloz 9l7le] EEY
oy} "ol gl Fshe AR HAYetA AAE] AT o] A AYvlE 30% ol/dolojof st o]
24, o] 5 WS FHeRE Ayt BA 3E S VM E volHE BAY F At

Aar, 2 5 e wEkA, dtE e A E BA AXE AEE ¢ .

w A (&= 9)lAM, FA E(110) el wiAE Hao] A HAPIX)L, Al 1 WA Al 6 WA 3 A 7
WA Al 12 A & s 34 HAPIX 6 Be 45 aFeR, o8 fAeHAl ME AT Ae dA6)
of, 2 /he] aFer 2dEY. Ty, tidkdeR, ¥4 AL 3 Y 4 7) T o9 asaE wEdd
Ak, EF, FA HAL 2 o] aFd Ag Yo aFew 2EE F dvh. ol2M, IF ol w2

F AR A A PRHEA A BHD S el AR ¢ SlolA, S AR

[}

|

=

EA AP0 e FA o] Agor FAHA v TEE AT 5 A o A, A T
AFA()2 2 Aopet 7u(zF Yol dd)d 5 o, A 5 Ah(Vee) & ZF Bholdel A 74 o] 4] o
APIX)ell 17ks]o] 7t o) Al HAo] g T4& Ao vk, £, A FH AY(Vee) > A Hd
(110)¢] 1 el R&stes ZE FA AP0 T2 FAl A7k F glolA, ®A HE(110)9] 1 2
el h38ke E A HAPIX)O] TF T2 FT 5 A=F A

e vher o, i Al me g4 AA 8 32 7E WS 24 dolHe] 7Y w4 7l 7 E
WA 2B o] Ao)ES}F a2m Afele] F ERALE(EWALE(Tr13)) o] &2 SA4(AA dsh)el uahsst #A
Holgell tgahs kgt SAshs 1A Ax Ag(pin g AAH R kg, o=, 24 A% Aol
AAAE HAATE (Cs))ell ol sl FA=]ar, whg FA7F A AR I7FE = fahs 3= AzolA wFses
a1 1g dsk Aol Zlxske], W AR (F7] EL A (OLED) Ol S5 5= 433 78 A5t (lem)7F Aloj= =

H

A5 Y (B AL A7)

)

Z Aol WS 38

>,
m

o g
o ool &

CEEE R G IEEIRRC R A EA Y wE AAZ BA} AY8E 3
olEle] tgai ARI FFH) A9 FAL AA(EA volHe] G A ARS f2
Az Aol wgel wlmstel, EA Bavick XA dolel HgHE Ax Am(A Ax AE
S 7198 ok el=A, EA FA(000E EA doldel tlehs Had AE Axdd w

YspAA, BEEE 7199 WAL AASe], Wk BA A AANLD 5 Yk,
=

> 2 o
N

I IR

o

E£9, £4 FAHA FE 2o od 54 delHe /19 BA, §4 B4, a9 2y $4e £33
A 75 54 Ael, BA AA100E 7 BA FAe TulE 75 =dAsEe 97 Agkel Wil o
ok wg ol A5V 1 F, /1Y BHNM, EA N00E 24 dole] slxste] 2 EA



gk A%

flo oX L

oE.

ol

!

!

Mok

, &= 8b

k1

2

k1

Moo

ol

488 I8 15y

‘Aloﬂ 2 WY

A Holmz,
g A AT
o] 7% A

gl 49
12 2 dyo mp& xA

dax 71 EZo] AlA-A FEA
o] AlAelA OLEDS] F2 5A4E& AT =

6 47 Exel AHolA TE EAX2E

=

Wy A AelA #7] EqA 2]
L, 71 BL AR Aol © welAE 49 A

AT (HA 7415
§H QF(T-5 EUAA2E O A
&5t AAde J= A A

FA s NAAAE 5 3

FA B2 AAAA EA 3

SES351 10-0952024

AN g A, 7 A Ao ket ol=4, dAIEke] W
3 (

AZE)S nAsel, 7t BA FACEY FA)e] EA Heoleol
Gk o A%, EA B4 gke] WY 54 WaEE o4 5o

oltf e Hlold glo] AT Adsw AAde 2 dHS
| oA derh 2 I Ve 42 AAdRt Hyd
a5l vl WellA, aEja A7 vielA 7id e Wy
Ae7bsd A HAo Faie 748 =AY St slmreelth
Age BA A Ale] g AAG S HF o)
o) Bz JEls Moz dysts EHot
T EWA=EHY 8 5A4& AAF =dola, ® 4bE VY F
olth;
o B2 Aes MFHor Adsts mHolth
& 5A4E A =it
R 7hie W FE] AIFAA FA] FAde] T s A os Aishs mwolth
EL X9 7% E:WAAE ot 54 % SAS AAEE

wrgel wE ®A AR AAldE A A ol

AR ool
49 Qg

AR ool w2
AR ool w2

AAlel wE
AAleol wE
AAlel wE
AAlefl wE
AAlel wE
AAlel wE

wA Aol 489
AT Ewlelth:

HA) Aol A

Fxe] B4 do]
A (Vref_x) =

Ay =

G oo ol 7 2L EA RAHA TE A2 9wy

BA doly g5 w29 A& AAZ A=l

FA AR AdE BA deoly g5 S2(FE A7 dF S AT NEE

g =
=45t BAL ANG w0l

AaEE 574 e AN el
AgHe Y F42 ANSE AdEeld; ejw

Wl AR Qe F AgAow ANG T2 Eoly Aeolr,

_24_



10-0052024

s==3

Kl
Ho
mo lllllllllllllllllllllllll uII.
a \4 !
I
n.vw © oo,
a W = A N ol
y EN\Z ®rOA [ TR
> e - o Bl
= ! . ..“ m) — :
= i 3 |
i 1w | 4 i
| - o | & O S e <
Q) = 2| | p A
= L mﬁllwv \\
i ] .
] . ! %) KM Y :
] o i I o e LT T Ry . -
" - ‘ I | W &0 ! :
| = |l " o r . :
! z “ N - g Z
! o ! 2
H ! > >
__ | o ol a1
I il t @ S Fike = O ol
c /o = e .__ﬁm
. o9 = — D
~ T o MW
K o il
oF !
N
~ =
] Iy
H

_25_



SES351 10-0952024

=533
Vee (=Veew)
?\TMV
TMh )
Shid é—-l | T2
(H) (on)
N1 '——l T1
Cx AF T™d
N2 g Vdata (<Vcew)
OLED
TMc
Vss
EEH3b

Veew (<Vss+Vih_oled+Vht)
J

—‘FN—L——, [1 T1 Vds=Vgs

=Vcew-Vdata
Vgs
IR ’
Y | Vdata (<Vss+Vth_oled)
OLED
Vss

_26_



Z o A= MF (loled){max)

/ AVth
7.0E-8 /

<

—g 6.0E-6 _SPw2

HJE 5.0E-6

Kl

< 4.0E-6

A

1 3.0E-6

od

o il

Ul 2086 Fvinjavin [ /L sy Az mer

e /'I ! Vcew-Vdata(max)
1.0E-6 |- S
obodiA A hy
0 5 10 15
Egjlol-2A FeH(Vds)
(=Vgs=Vccw—Vdata)(V)
Zoj A= MF (loled)(max)
{ AVoled max
v 1y I
7.0E6 |comd e o

< SPe | ]
= 6.0E-6 |- P
o : ~.-SPe2
2 5.0E-6 | ; f
n”: 3 .
Rl 4.0E-8 | !
Ho g
z 3.0E-6 |- i

= /

S 2.08-6 |- Yih-oled Jhe B0 AZE 25 dy

1.0E-6 |- ; .5 Voled(max)
0 Y g
0 5 10 16

_27_

5

10-0052024



SES351 10-0952024

EH5g
Vee (=Veew)
T\TMV
TMh [
Shid é—l I T2
(L) (off)
N1 ‘—I T1
Ox == TMd
N2 (gidetd)
3OLED
TMc
Vss
R0

OLED

_28_



on
J
Jm
gﬂ

10-0052024

Vee (=Veee)

TMv

TMh !
T2
wh Lo

Cx =— T™Md
N2 é(ﬁgﬂ@)
\fOLED

TMc
Vss

_29_

L [ msee

I S - ] ; >
— SPo -—-/“;“-/ ,LV SPw

=SPw-Vth! /
3 Po i/ # th
40 [ P
I /i
WAV
b r/ l'f/

L/f /ll i } i i J [ | i | |
° > 10 15



SES351 10-0952024

EH7b
Vece ¢ —Jr
N H T
—_ q
A Vds lds
Vgs o1
Cx N2 M
_‘r—/ ‘\
OLED Voled | ioled
Vssé —Y
EH8a
[Vcce-Vss| -
< Vds > Voled :
2Es g |20 5
\ i '/ l: H
7.0E-6 |- S ET -
= YA g
) = _ (o T I
S ZOOEEE Cspwvini! =
i 5 HA 1 SPh
@ = 5.0E-6 Po if ! E
<l _n;|_|j ) { —> 2 H
_<_| H.I K 4,0E—6 I I E
o i/ Pmh | PMe 5
o T30E6L /i ! :
[x5) (] r : ! :
i o /i SPe
5 2.0E-6 |- AL |
1.0E-6 |- / i SPw
0 J—4 ol [
0 5 10 15

Vcee-Vss (V)

_30_



|V cce-Vss|

Voled

0 5 . 10
Vcece-Vss (V)

_31_

SES351 10-0952024



10-0052024

folr
=
fol

Etoly &l 100
L A28 H0]7|
FAl A5 2y Mel Hof A5 el B3
3 =2
140 HlolEf Xof A1
] > clolg 757
EA| oo]H 1 2 ersaeseens
1 T 1 \:::__ -
Ls """
2 - ——
-
e ;
— o, |
1 ) \::: r
s oo
' i Lv Lg! |
i I /T i 24 '
e
) {
120 PIX 110

_32_




SES351 10-0952024

------------------------------------- .
! [ =2 gl = 146 |
| =% slolg ’ w5 oo|H -

Al dlojg — A= E AlX~E/H0lH AXAHT 141 |
| 2aclols | Pomdole | EAl Holg |
j 143"; oA XoOf HxE Mo [~142 |

VLS Al :
| _: 2zy Mot T Ha) A= & HVorg) :
140~ : 144 2N Ax ™MY(Vpix) l
| /=H HM2H(Vadj)
| 147 roix 145 |
BEEEEEE %: 148 |
et 0]L/
| e 149 |
R 4. ]
120 10 130
Ssel , l_“—____—__—_T IZ)V——; Vee
: l | | !
[ [ o e g B
H i _l H
] ' | Tr11 ’ , || _
_ | s ) Moc | py
w | | N N1 ™3 ||+
=i , Lo-H ] (N1) ) | | T
EI’ ) _J_- Cs i : l HO
] 1 H :
; I : I 0
< | l I_L(CX)T‘ N12 | i
| [T @ |
L o |
| B . |
L x| ThoTe s J

_33_



SES351 10-0952024

S111~ =y olojHE B#s
¥
ST2~] iwim o Al Ha g Moy
SM3~ JIyxF(ref )= 21
(MF=z 43)
S114~ =5 M (Vref_x)E =2
\ 4
S115~ 2mM Hets MY
(Vofst=Vunit X Minc) S118
S116 ~ A= HYS 2 M MEHGS HE
(Vadj(p)=Vofst(p)+Vorg_x) (Minc=Minc+1)

S117 A

Vadi(p)>Vref x —>YES

S19~  =mcloez us

_34_



SES351 10-0952024

EH]2
e _l
! | ERLEED 146 |
| (= Holg) (23 ololel)
(24| a|0|E1)—--i ————— { A= AR EE/H Ol AN2ET - 141 |
P | |
143 omm mor Az mor [ 142 |
| Ve W
| ; : |
: | - Meb L] |
140" E 144" ==
[ 1
| 147 Bretx 145 |
S 14;3
=)
Vref x 149
ot
¢ H| w5
Lo o ——— i S I
120 (— 110 130
— A
Ssel l | - T/ — lz)v | Vee
(H) | I [ {Voow)
T T | :
[ | : 1 | |
~ [ l (ON)E ] -!\DC B
R A
2| L T S
) | [ 1 - Jniz| RE:
T T 1 g
e T
I T
e PX _

_35_



SES351 10-0952024

| EEEE 146 |
1
(25 slo|e))! EEEDE

A OOl IA o E A AEHE

i ﬁli)——ﬂl |:__ 2| K| A4 /60| Ef enx|_|E1ﬂ:||T141 |
IFA| OO|E
I e [ B |
3

143~ QTA MOt Az mor [ 142 |
| T owes s |
! @A MQt L Aot =8 A= AA(Vorg) |
a0~ 7 |

120
9

Ssel

Mey 257|

_36_



Al 73 TZHTeye)(1 Me| F7| F21)

ar
ar

SES351 10-0952024

L
-

r' F“""T___T __________________ I Snben s
L P
| ] [} |
| 1 1 i
I | T |
i | | |
I | | I
| I I 1
| I I i
Lo P
1 ) 1 [}
1 [} | 1
1 ] | i
1 I { i
! 1 [} 1
b P
] ) ]
A Een e & N N % o -
| b P
1 1 E 1 1
! 1 r ] ]
[} 1 1 ] t
1 3 | 1 |
1 I | ] [}
-+ e e e B
1 1 | 3 f 1
1 ] | i | I
[} i [} | | |
- ————pme ek e e - | |
1 1 1 ] 1 |
¢ 1 ! | H i
A e N DN B e I
¥ | T | o
' ] 1 1 I I [N} 1
ST 1 e IS S UVEON NN S S Vi S A
8 2 & z £ 2 3z ' g9 o £ = zO o o
£ 8238258 £ 23§
_ — — 'E. i) —_— — 'g.
Q = ® >_ oF O ° > =
g oy 7] ol T Eo— o0 o oF _ ol
< > £ gt Ble= o HA g BHoe
30 = — O =B E B LW S
o ol iof T = S0l E=5 50~ o el
%l Jd LEESHELES 31 ze2d gETS
R X gzely, B0op <1 FCOEH ET=
no W F gyRE AN @ BTy 23 RIE
[0 I @ 2T o<k g SRy S
— = A a?ﬂ— gl=n'.|=J<‘||-|'|0 = .-t?ﬂo R LR
o o Foguds Ty oF =X e TEidi
© HoF oElgS Ta¥e 2 oZuy gt
- == <oFTH =  z_uwe Mo
<9 o LA EL arel o arol _'_E‘-O
WITZ - = Tl Hy
T 5 N2 2w
=L HE B B3
EE EE &

— 37 —



sS=<s5
EHI5
( A= )
Y
FA| Ho|EHzEE
S211~  f% Axas 2o
S214~  mxy HolE BS
Y
S215~4 SIEM MYUS M
(Vofst=Vunit X Minc)
Y
(Vpix=Vorg + Vofst) S213
Y N A
S217~ =y Az Hes 719 =4 AE Mot 7|
Y
=

_38_

10-0052024




SES351 10-0952024

EHI16
! [ E RS 146 |
| =& oo ! (55 olof&)
ZAl dole > AEE ARAE/HOE ANAAT | 141 |
i =g dole| | Al Clo] -
Y I Y
’ _143% 2%5}:@%‘ H= XY -142
[ S = by
o
:’ ; oty ser || =8 A= " vorg)
140"'—! 5 144" ——
N B Az MeHVADY)
H |
b
! | 147 ék'mf‘x 145
| ror 149
I = ]
120 ( > 130
9 —— I, Vaud
Ssel ' Ve Lv Vee
al ] o
= ==
| l ( Tr11 : —
- : i =L on ool | &
I TH3 ™
0 LT
pd . : | _LTr2 l ﬂ?
) l | ‘ 1?:3 J N1z l ‘ x
: : I_@ ........ __,__l !
l Ld+‘ OED | |
i [ ———— } _l !
S o Mo

_39_



SES351 10-0952024

EHI17
[ S —
i !. TR WEe I~ 146 |
: | (= dlole) | (28 slolE) |
(A a|0|E1)—! ----- {_AEE ANAE/HOIE ARAET |- 141 l
1 B | |
i 143 o=y Mot Ax mgr [142 |
o] gy Yy |
. Tral |
A 1 mww [T =
140~ | | 144" l
i i
| f 147 | Qs 145 :
I ““2:1? 148 |
| ot "N 149 |
L Bl |
----------------- T e 130
=2’ r—"*"—:":i:';f;::t;f;fl‘lu% =
ol I ! — o)
H | .
s — =1 |
i | [ Mgl | L |
_ | i | (OFF) NN
”r?ﬁ ' | | w [(Eéé’,i : | ¥
H2 , A1
7 | | | | = % Jvn | | | i
e I
| W T T _beED |
; . e N :
! PIX T™c Vss I
i U RN PO

_40_



SES351 10-0952024

1 —
i | . =aol o =l . [~ 146 I
: i(g:g 0| §) E(Eg EI=) I
(EA| a|o|E1)—! ————— 1 AZE alRIAE/COIE AXIAHT |- 141 !
| L |
| 18 onu mg oy SCEN
: ! HEAY B HhA |
- 1 |
A T o=me [T =
140~ l | 144 |
| :
: I
! i 147 ot x 145 I
I ““@j 148 I
| <ol "N 14 |
:L H| & |
20 0 0 _mm“—"—aﬂo—_h—qwo
P T e T
il a : | )
: i
L I [ R 1.
| n - 7: |
™1 | i
A ]| |
_ ,
N B N I
N
| | o AL
! L A} Rl
| L hv =¥ OLED | l
i | I {____ ........ — ! |
S . S

_41_



) 25 dioje| g5 53t

-
>
<

1 =g F2HTfr)

-t

.
Y o

H ololE 55 S5 72HTdet)

’E

FZ TNOITOONDDO -

_42_

ol

10-0052024



THMBW(EF)

[ i (S RIR) A ()

RE(EFR)AGE)

HAT R E(ZFRR)AGE)

FRI& B A

KRN

IPCH &S

CPCH¥%S

REAGE)

£
HAB A TF SOk
S\EReERE

BE@®F)

EREE (100) IF . K% E (OLED ) ;#&E®#HK (DC) , EEE
EHFEE (OLED ) ;ERIRFIES (140) , EFHERFTEHD (144) ,
ZHREFETIHS (144 ) AHATBEENSN , FEEBMECLNEER
ZHEBENEENT(CEMHRENSBN ( DC) HEEMELRENS
ERFMIEMAGESRR (DC) B EIEL (Ld ) EEERREHES

ERRENATENERRENGE
KR100952024B1
KR1020087021878

FEKITENKN 24
AEFMNTERAFAITEXRYE

HEXEREEBANLERAF
HEXBESABINLERLF

SHIRASAKI TOMOYUKI
AEZIAZ I EE2R 7|
OGURA JUN

QIEE

A |22 R 7|
QIEE

G09G3/30 G09G3/20 HO1L51/50 G09G3/32

G09G3/3291 G09G3/3233 G09G2300/0866 G09G2320/0233 G09G2320/0285 G09G2320/0295

G09G2320/043 HO1L2027/11879

0 <
HES

Soneunjin

2006218760 2006-08-10 JP
KR1020080106228A

Espacenet

(140 ) FRZELHE (DC)

patsnap

2010-04-08

2007-08-09

A cllo] e —

140~

=algl ol=a|

s olole ]

lx»\l ool

el M= S eH(Vorg)

143 o= ot e

FrEers TSvES
e
Wotst o _mer
1Ay A Iz A 2H(VPiX)
/== =et(vadi)
147, et x  [~—145

I 148

‘L'\_, 149

142

~— 146

Tig clol &l
AlZE 2 X|AE/HOIE alXIAEHT [~ 141

= n1|o|E1l Tzag clole]

150)

130

19757

3578

Gl
=

3}



https://share-analytics.zhihuiya.com/view/ec7bf287-65e4-4855-96bb-a659ea1d881b
https://worldwide.espacenet.com/patent/search/family/038483691/publication/KR100952024B1?q=KR100952024B1

