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A7] 29 AR(526) = Aol AVHFHY-2)HAY AH(]-23)H = H 5ol AN
gaZgold = J& w7bx &3 wWyE(524)9F &8 s =5 (PAD_L LM PAD_P) %t
=9 R (524)¢ =9 T_"E—(PAD_I W= PAD_P)7te] ddo] Agkd Jefola o
AES

W

&2 AAs ] x}A] 4lo]# (Charge Sharing)S F&8slaL, HA JHL(U] ADe o
AA 2 FHAA T,

ool Ao e A =] (500)F 7] 29 F(526)0E AofstE =93 Ao
HIE 4= ok, A7) 293 Ao (530)E Aol SIVHIY-2)HAAY Aeh(3H¢-2 3)E = % , A&

(50005 Alofst7] 91&l Elold HEEZH(WEADAA AR Ao 2EE, dF 54 29 A%
(HCLK), =38 A1z AZ(DI0) 2 &3 Ao AMZE(CLKL) Toll 93kl A7) 2935 (526)5 | £
A3 Aol AT (SW_CON)E YA 3T},

et
2L
o
ol
on
N

T 62 = 50 JAE opd R AR AE EF3HH(520)9 0‘*‘4041?— Ul 55, & 65 x
oldZa Ax AT EYF(520) % tIAE-opgd2 o HER(522), &9 WHHF(524), =HAHF(526), HF <]
=8 ¥=(Pad_1 WA Pad_P)E FH3T}. txd-old21 %_%2(522)” 5= 7€) DAC(DAC_1 WA D _P)
TFHjgth. 9 WER(524)E 55 9 4= (Amp_1 WA Amp_P)E FHETE. 291 H(526)= 291 Al
Z(SN_CON)oll -&F3le] U (Amp) et tl-&3h= &% d=(Pad_l WA Pad P)E M2 AZASAY Adsh= %?
Aol &8 29X S(SWI_1 WA SWI_P), 293 Ao} AZ(SW_CON) el Sate] A7) 9 Juss A= A43s
At Apgkels 54 9] AR Alof® 29X (SW2_1 WA SW2_P) B 2913 Ao Al (SW_CON) ol gHate] 7]
%9 9=(Pad_1 WA Pad_P)ell AAZ¥ NA sfd(mmA)e] N AEe] dAsts HAZ B 171

29X E(SW3_1 WA SW3_P)& FHlgtt. = 5ol dAl Ao R 7] 295 (W, SW2, SW3) EF7F 2913 Al
o] AZ(SW_CON) ol -SH3te] Alol= = ﬁii AlElo] glont HEEA] o]of g EE Al OME} & Eof
A7) YA E(SWL, SW2, SW3) Z+zte =%g o] Az oA % AojdE F% b, Ed T 5o A F
o= &% wj=(Pad_1 WA Pad_P)vit} W 2=$12(SW3)7F A4 = o= E/\] Hof glot wkEA] ool g4
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[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

SE55 10-1651548

=oAL o

I

b A 4old 2 wAe] @7 o] FolAE @ wa 29A(SN)E Aol s} o) aelw 3}
T AGE B A9Ae) 8714 546 ne) defER 24l Absad @ Aol

T 7a 3 % 7bE & w4 dAA o mE A& Egelwe] 29 FAE YEhE Edolt. ® 7aE IFE
sl E8 29X (SWD)E sho] #l®e]l 2903 Ao} AZ(SW_CON)o| Swale] @ Z(0ff)E L, A s 29
A(SW2) 2 291X (SW3) = sto] #™el 293 Alo] AB(SW_CONe §H3te Z(0n)EHER, 7+ &9 =
E(Pad_1 WA Pad_P)& M=z A #lojd =X (SW2)E F3le] HEEa, AA side] 2 #d(yl WA Y

P)el F<e 7z 4 A5e] st B AR(SW3)E Skl HA= e

E 7bE FESW, AA o1y AAA(SI2) L WA 2AA(SIE 29 dme] 293 Aol AB(SI_ONel
gestel @mONHT, Y 2GAGIDE 29 dme] 293 Aol AZ(SLN $este] &(0n)Hmz
7 Ze QEAP)E 2f0 Agohs 54 AT 240 AetE A4 sdel 2 gel(vl dA YP)el 1%

g Aol F gt

i

T 82 & 50 AAE A29A AR BErot}, & 88 Az, A9 AR (530)= AY #AAF-(810)
g 291 Alo] AE AAPF(82005 THISTE. AW FAH(810)E HYo] ABEAEA Ee o] AHE
=2 oRZ HIste] ~9H Ao] AE ABAIR(820)2 X 7] A5 (POFF) ¢ A A& (RSTH)E A

A A SRS = Aol I7ba A9 e o] adkd Ao 13] B33 (Toggling)d = Utk £
S(POFF) & Ao xtet®l 4 $-o 13 =% (Toggling)d 4 AT}

2913 Aol Az AAR(820)= A HFAF(810) A e
stal, oW AEEH(MEADEFH AFHE 29 AE

(CLKD el 3dste] 2913 Ao} A1 (SW_.CON)E A Ft.

#A A% (POFF) 2 Al 21E(RST)E
, 8 A AF(DI0) 2 &9 Ao A

T 98 & 89 /MAE A9H Ao]H(530)¢] YAAGE YEhE E2rolth, & 8
(530)= AY AAF(810) 2 294 Ao Az AAF(820)5 1|8,

tio
o

25, 2913 Aol

A AAR(810)+= Aol JAZFHAEA Ee Aol AFEHAEA oJF-5 AAste 290F Ao Aa AN
(82002 2= 74 AZ(POFF) ¢t A AZRSDE AFdct. Aoz A 7HH(810)F= A 2 AL (VDD1)
o7 FEHE J9-03 ZAR(812), A 1 FYLODDOE FEEHE FY-& ZAAFR(814), A 1 #HN HgR
(816) 2 Al 1 AL(WDDDLE FEE= o AJEMNRE FHIE & A}, - AAF814)= Al 1 A4
(VDD1) Acte] #H-d(level-up)oll SHsle] & 74X AS(PON)S A3, ddo] Ql7lE o] A TA] #X
(M=AD 7 39— Aefel AdetsE A9, A 2 AA(VDD2)S Al 1 AL S o] fate] AAHEE A 1 A
AODDD O] At #e] WA AFstA "vk. wEbAd, #9-2 AAFB14)E Al 1 AL #E-H
(level-up)S ZFAste] o] e 2 7Hx] ANZ(PON)E AT, -2 X5 (812)+= Al 2 AL (VDD2)
Aerel #l-the(level-down)oll $@ste]l @ 742 A5 (POFF)E g, A FA| A (M EA)7F 3¢Y-
23 Aejo] WAsk= A, Al 2 AL(DD2) 2] M-t} (level-down) S FHA3le] o] #Hle] o x| A%
(POFF) & A g, FH¢)-2 2 AE(812)+= Al 2 AY(VDD2) o2 FFHER X 71X A5 (POFF)e et
WMo 7 1 AYor THEE Y- AAE(814)9 & A AZ(PON)Q A A ®Buh ok oA 1odE A
3H-(816)F 222 A AE(POFF)Y At dldS & A AS(PON) ] A #E= gErk. o] AJEMNR) &
gl HskE o 712 AT (POFF)9F & A AE(PON)E F4 =8 §8te] 214 2AsRSHE &Yy, o)

A AAF(810)E AA BA AA(PZA)7F 39— Adeol HS)she 49 2 A BA FA (M EAD 7

}\:17 Y
-9 32 Aefel Ask=z Aol =9 @] gl AB (RS E FH 3

L o d

[¢]

2913 Aol As AR(820)= A AR (810)elH e e A AZ(POFF) % 24 A (RSTE 41
atal, Boly AEZ(MEADRRH AFHs 29 Ao AB(CLKDO §H8te] 2993 Alo] AZ(SN_CN)E
gt AR 293 Aol s APR(820)= HEW(822), Al 2 W WIF(828) H 0] AE
(& 11 & Aok, AEF(822)E A FARFBI0AA FHHx 2 A RSD SHate] 271343,

=9 Ao 2 (CLKD)7F v ARl 349E ES3 (Toggling)H¥W A& A1E(CLK1I_EN) 9] @S whd o).
A= Eo] =¥ Ao} ANE(CLKD)7F 163 EZ® (Toggling)d Fol A& AZ(CLKIEN)E =" == HAAsd,
HZE AZ(CLKI_EN)+= A AERSD $H3te] 2% ¥z zristd §, &2 Ao A3 (CLKD ESH
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[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

SE55 10-1651548

(Toggling)©] 167h4] 7HzE=W sto] #el A& S (CLKIENE &=ttt AE5(822)w ¥571(824) %
ZY-Z5(826)2 FHIE = ok BFUI(824)E =9 wdel gl ABRSDO $HEY 2718sa, fdF 4l
59 Ea¥(Toggling) 3+E 7FESIY vg] Al 3|5wF E3% (Toggling)H™ o] =% #dS vbd
AT, EH-E5F(826)2 229w gM AZRSD SH3t Z7istE, Y d@xE dEFHE 257
(824)9] =9 &9t dloly 4g wxfe] A7tE= b @A (Latch)dheh, EH-E5(826)2 &571(824)
=99 #d Holo] FEste ol E¥ #S vHAIES FAE F Aok wEkA, & 99 EH-E5(826)
< E2%(Toggling) 3k &3 Alo] AS(CLKD7F vlol8] 1g ©@hate] 7ty = 2o s EAIEY glov, A
(set-up) EFY 2 &=(hold) E}QJS] mhRlg 93] Fralr] fa] Al 1 "AL(VDb1)o] dlo]e] Y= whxajol] 17t
= AoZ & k. Al 2 @i HEE(828)F HE AE(CLKILEN) Q] et #de wgste] e, HE
2(822)= Al 1 QO FEHER AE ANFT(CLKIEN)2] A AL A 2 A9(VDD2)e] et ddn
ook, 293 Ao AZ(SW_CON)el <& AojE= & 59 AAHE(526)= Al 2 AJ(VDD2) o2 T5 5 o}
9552000 ¥gEE2, AF AS(CLKIEN) S At es A 2 AQL(VDD2)e] At =4
2 54 Hdart . Qo] AE(R)E -3 A F(812)0A ¥ 23 A AE(POFF) <t Al 2 €
W oHSE(828) 9] £ =8 @8lo] A9H Ao AE(SW_CONE AT, dE Sof, 94 FA A (=
A7 -2 dEe] WA Y EE 99l-2 e A & E8 Ao AE(CLKD7F Pl A" 34
T B2 % (Toggling) ¥W 29 o] =914 Alo] A& (SW_CON)E =g},
01

N

X

o
T Ao Al Ass T 9 Ao AS(CKD ] EE2¥S 7HeEshs Aoz mAHo gloyg 7HE oid
Ao Az FHRUY g7t HEA] el E9 Ao AS(CKD Ol 5= A2 ofdet & Aot

T 102 &= 8ol AAE 2913 AoR(530)9] dAAGE YERE EFTolth. & 102 FEsW, 29F Al

= 2913 Ao F(530)¢F &
370e] Alo] AFE(CLKL, DIO, HCLK)Y EZ ¥ (Toggling) 34E 7FEsE JAlolt. Az, A A
(RST)oll -&5Hale] alo] @ile]l A9 Alo] ANZ(SW_CONE &gz, =3 Aol AZ(CLKD), 3 A& Al
(D10) & &8 AZHCKE 279 EF3(Toggling) AFE 71+ES S A 1 #AF AN (CLKIEN), Al 2 A
21%.(DIO_EN) 2 A 3 & A5 (HCLK_EN)7} B &lo] #lo]d =29 #fe] ~93 Ao A (SV_C0NS &
=

109 29% AR Ao HolE g A2 =elolHE Aojsly] Ya golw AEZ st G
Mol Ao AMEE F E9 Ao 2B (CLK1), 3 A% 215(DI0) B &8 S (HCLK) S EZ% (Tofggling) 2
FE JhEESHE 3oR EAHo] glov, FHRE il Aol 2lEe] FRHU NG wrEA] shbe] &7 Ao
A S (CLKD Ol g 5= AL ol & Flojt},

E llae = 9 ¥ %= 109 /AN 99-& A E(812)9] dAACE YElE JREoltt. & 11aE FF3HA,
9-& 73 (812)= Al 1 AWAE(CL), A 1 = A 2 PMOS EW|A~E (MP1, MP2), #1 1 WA A 3 NMOS E
WA 2~E (N1 A MN3), Al 1 2 A 2 QIWE(IVL, IV2)E e},

L 2

Al 3 NMOS EWMAZE N E A 1 ©27F A 1 2=(NDeoll A2z, A 2 9@x7F AA o] dAdd1, AolE
A7F Al 2 ==(N2)dl AZFTE. Al 1 PMOS ERAAEHMWPDE Al 1 @&7F Al 1 A9 AH(VDD1)oll AT
AlE @zte} Add Al 2 A= Al 2 PMOS ERXAE (MP2)9] A 1 ©@xfell A", Al 2 PMOS EAX
EWP2)E Al 1 227 Al 1 PMOS EWAZ~EH(MPD) Y] Al 2 Dol Az, Al 2 @x7F A 2 NM0S E;=x
(MN2)2] Al 1 dxpel] AAFE T, AOE A= Al 2 ==(N2)oll AAdTh, Al 2 NMOS ERAX~EH(N2)+= AlolE
dabel AZE Al 1 @A Al 2 PMOS ERAAE(MP2)2] Al 2 wrbel] AR, Al 2 Wb FA] AA "
A1 NMOS ERMAZEONDE A 1 ©27F Al 1 2=(NDeoll A2, A 2 dxs AAd d4d1, AoE
A= Al 2 NMOS ERAIZ~E(MN2) 2] AlolE Tk}l AR, Al 1 JIME(IVDE Al 1 ==(N1D)9] 4A5E wkd
ste] ZEghtl. A 2 AWE(IV2)E Al 2 ==(N2)9] A5 E whdale] g},

A 1 AAANEHCDE A 1 @27 A 1 A9 AL ODDD o) dAHT, A 2 Bx7}F A 1 ==(NDol| 2%
=
A

Rl

)

|2~
]2~

o
m

= 11be & 1laol =AIE 3]12(814)9] i3t AlEdeolAd A= Yehye a2egi=Zo|t. = 11bE FE3shd, A 1
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[0042]

[0043]

[0044]

[0045]

[0046]

SES545 10-1651548

AA(VDDD) 9] A o] AFehe Fko]l F 3ol Ak A FE2 Al 1 ALODDD) o] AR HHAARE AFE
= o AR FA AR 27 3Y9-& Ay Ads= :yLﬂ-O— vebdch, B 77k A 1 AL (VDD1) A
ol Al 1 dAXEG F A RE FFste Fiteltt. dE A A FA7F g9-2x H & Hf
2 9= A w A F dE IS YEY,

TAAR] S AR, A FA FATF 27] 99f-2 FEl XJ date] Al 1 dd AH(VbD) o] Mgk #E
o] AsstA HW Al 1 =ENDO AdE Fs } l ok Al EWND9] Hgte] Aol wet Al 2 ==
(N2)e] Hsh2 shdstAl Ak, Al 2 L:E(NZ)Bl o] sholgell W}E} Al 3 NMOS E-AA=H (MN3) = = ”Eﬁoﬂ
A o dEls Fsl wstetA "vk. Al (Nz)«] ko] wrop Aol whet Al 2 PMOS EMAZ=H (MP2) =
I AEolA 2 e WstelA Hew Xﬂ 2 NMOS EFIA 2B (MN2)ol] 2= HFe= S7HetA A, dF U]FJ
Y (Mirrioring)ell ¢ste] Al 1 NMOS E-RAEE(MND A= 22 Fo] H77F 324 ¥, oz A3 Fssha
AR A 1 ==ND ] A oAl A dES Fsto] shdetAl "vk. webA, A FA] FATF 27 9b-2
efell Agebd, Al 1 :==(NDe A2 Al 1 A A(VDb1)o] el whet dsstttzt Al 2 ARl o]
29 o] shdshs Azeh JEle] Ha dEpE "ok o) @ Al 1 =E(NDO] Heke Al 1 IME 2 oA 2

HEE &l MHPEo] Zllbold B kel o] Altteld e 27k 9t wabs, A 54 FA
7} 27 39-& A WAdskd 7 A (PON)7F 3 M EZ¥ (Togeling) B}, e}, B F7te] A% 1
of Al 1 AANDDDe] Al 1 AAA] o]st A HE] FEstA = o 39— FHo AYPsteE 2oz Q1A EHA
ol =8 AF(PON)7F EZY(Toggling) H A FEth. & 1lad] =AH 39)- 7R (814)¢ FAL 3lte
AXZA, 875 = 2ol upe} thFsiA AAE 5 Sl

E 122 £ 9 % E 100 AAE H9-0% AR dAA e el Rt E 1228 FEW,
9-0 3 ZFAH(812)= L& Aot /\g)\gldr 1220), A9 Sk #AAH-(1240), 2 @ WAER(1260)S 4] g},
T= Aot AAE(1220)= A 2 AY AH(VDD2)E o] &3] A

4 AR(VDD3) & A3}, %Lxﬂﬂog A1 AZFRD, A 2 AFR2) L A 5 NMOS EAAAE(MNS) S 4] 3
o oAl 2 AY AKVDD2) o] #M-the-(level-down)S TAISh= ALY A AAF-(1240)= Al 1 AFHAIE(CD),
A1 WA A 4 PMOS EAX 2B (MPT WA MP4), A1 1 WA A 4 NMOS E@WA2E](MN1 WA MN4)E 8] 3o},
w3, g AEkE(1260)= Al 5 WA Al 8 PMOS EAMAAE PS5 WA MP8), Al 6 E A 7 NMOS E#A|~H
(N6, MN7)E EFETh = 1220 =AlE 99-0 X AAF(812)9 T4 shute] oAZA, a7Hs 23
e} thFsiAl AAE 4 Tk

TE A AAEE-(1220)00 Hste]l AHEd, Al 1 AFRDS Al 1 G2 Al 2 A A4 (VDD2)ol AAH L
Al 2 GA7E Al 2 ARR2)Y Al 1 EAe] AA"ET. Al 2 AFR2) S A 1 G Al 1 AR RD O A 2 T
of AdAHI, Al 2 FA7E Al 5 NMOS EMA=EH(MNG) Y Al 1 @zpol] JdAHTE. Al 5 NMOS EMA2E (MN5) &
AL EATE Al 2 AR Al 2wl AAE L, Al 2 @AZE HAAGND) ] AW, AClE wAr}E Al 2
A AH(VDD2)oll AZ . o9k o], Al 3 A AHVDD3)> Al 2 A AHVID2) S Al 1 AZRD I A
2 ARl o7 A Svlz AdE 5 Sl

2| -
A Ast 7LX1T<1240)‘=—' TEatr] e A 3 A
B
S

A A AAHF-(1240) 9 %6}04 Ao R, A 1 PMOS EAX~E(MP1) 2 Al 1 NMOS EAX~EH (N E 3k
o JIMEE A8, Al 1 ==(ND9 zﬂ?&% HAdste] A 2 =x=N2)2 &3, Al 1 AGAIECDHE Al 1
927t A 2 AD A L(VDDZ)oﬂ AZAEIL, A 2 DA A 1 ==NDel AA=rt. Al 2 PM0S ERHA~E (MP2)

= A1 SR A3 A Ab(VDD3) el AL, Al 2 @ATE Al 1 =Dl AAEH, AolE @xrh Al 2
=E(N2)o] AZdr. Xﬂ 2 NMOS EHA=EHON2) = Al 1 927k Al 1 ==(NDoll 4w, A 2 &7k A
(GND)ell AA=E ™, AOlE a7t A 2 :=E=(N2)ol] AZdd.

A 3 E Al 4 PMOS ERWMA2~E(MP3, MP4)= A vlg](Current Mirror)E J+A3=d], Al 3 PMOS EUWXH
(MP3)&= Al 1 &x7F Al 3 A Ab(VD3)ell A=, Al 2 Fx7F Al 1 =Dl A, AolE w7}
Al 4 PNOS EHA2E(MP4) 2] AlC)E hxtel] AAFTE. Al 4 PMOS ERA2E|(MP4)= Al 1 ©@A7F Al 3 W A
oH(VDD3)ol|l AAH I, Al 2 FA7F Al 3 NM0S EAAAE(MN3) Q] A 1 @xlel]l AZA=ET, AolE wx7}t 2219
Al 2 Aol AZAT. A 3 NMOS EWAZE(MN3)E Al 1 ©xb7h A 4 PMOS EWRA 2B (MP4) 2] A 2 Thatol] &
Az, A 2 @A A 4 NMOS EWRX 2B (MNA) Q] Al 1 ©2tel]l AAEH | AolE ©xbrt A 2 ==(N2)o] A4
"k, Al 4 NMOS ERA 2B (N4 = Al 1 w@z2p 2 Alo]E whabzl Al 3 NMOS ERA2~E (MN3) 2] Al 2 o] o
AxaL, Al 2 Ex7F A (GND) el AZF T
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[0047]

[0048]

[0049]

[0050]

[0051]

SE545 10-1651548

TARo R, A =gtoln RS FEskE Al 2 A9 HAG(VDD2)o] A= AolE Al 1 AAE (Dol
o5t Al 1 =N+ =g 29 dde] dhe ZHA "k, 1 A3, A 1 PM0S ERAAEHOPD) 2 Al 1
NMOS ERAAE(NDE FdEE AWE ] 9f3te] Al 2 ==(N2)&= =g 3o] @] HS ZA "), whA,
A 2 NMOS EAAZ~E(MN2) 2 Al 3 NMOS EAMA~E(MN3)7} B-2 =31, A 3 PMOS E@MA~E(MP3) 2 A 4
PMOS E#WA 2B (WP4) 7} ©-2 Bo 2 A 1 ==(ND7F X (D) Rt} @2 defoz "ojx|x] FuF AHojd
otk o9} o], AH JA AL - el AYPghel web A2 =gl I 2E FEshe Al 2
A AH(VDD2) o] A= g, AU A ZAAF-(1240)= Al 1 ==(ND7F HA(GND)Bop @& Agto =
Yol A% FE= Fowm A 1 PNOS EWAAZE(MP1) 2 A 2 NMOS EMAAEI(MND) 9] Al0]E wro] &< A
ool 7tefiAA] @=E & 4 k. weEbx], Al 1 PMOS E#ALHMPL) H oAl 2 NMOS ERA 2B (ND = &©
ZAto] 93k du] x| (damage)E WA =T},

W], A2 =gfoly 3|2E FEdhe Al 2 A AG(DD2)o] FHE= Aol Al 1 AWMAIE(CD) A 93
o A 1 ==ENDE =7 3dto] U8 AS 244 ok, 2 A3k, A 1 PN0S EWA 2B P 2 A 1 NMOS E
AXAEHONDE 789 Qg 9ale] A 2 ==(N2)E =7 2% @™o ks zH dd. webs, A4 1
NMOS E@AAE(MN1) 2 Al 2 PMOS EAX~E(MP2)7} B1-& Hozx A 1 ==(ND7F A 2 A @V
2)ET 2 HAow STk FEE Aloj" & vk, olef o], AA JA] FATF -2 AHel o] &
2 Egpol 3 EE Trrete Al 2 A AG(D2)e]l TEEE A9, A9 "W AAF-(12600= A 1 ==
(ND7F Al 3 A9 AHOVDD3) B} 2 AYgow Sep/hA] #=sd Foan tzsgo] FX9 es4s W

A<
T

g RER(1260)0 #Hete] FAHoR AHEW, A 5 PMOS EMAXZ=HWPEH = A 1 ©A7F Al 2 A A
(VDD2)ell AW, Al 2 @27k A 7 PMOS EWRAAE(MP7) Y] Al 1 ©@xbe]]l AZALY | AolE v@x7}t A 1
(NDoll dZA%}t, Al 6 PMOS EMA B (MP6)= Al 1 ©2b7F Al 2 A AG(VDD2)o] AZAHar, A 2 ©xl7} A
8 PMOS E#AI~E(MP8)2] Al 1 ©hxloll AAH | AOE ©x7t Al 2 == (N2)o] AAFTH. Al 7 PMOS E X
Z2HWMP7) = Al 1 ©@A7F Al 5 PMOS ERAA~EH(MP5) o] A 2 ©@Alol] AAF I, #| 2 ©A7F Al 3 ==(N3)of <
AF Y, AE w@xrt Al 4 w=(N4)ol AAE . Al 8 PMOS EMAI=E|(MP8) = Al 1 ©xk7} #l 6 PMOS E @A
2 P6) e Al 2 TAte] AAE L, A 2 GATF Al 4 =N AAHET, AlolE @At Al 3 mE=(N3)el A
A, A 6 NMOS EWX2E(MNE)= Al 1 @27 A 3 ==(N3)ol AAHa, A 2 ©a7F HA(GND) o] 2 E
W, AolE ©art A 1 ==(NDol G2, A 7 NM0S ERAZEJMN)E Al 1 93171 Al 4 ==(N4)ol] 92
i, A 2 @27 HA (GND)oA] AAEH, ACE Gxrt Al 2 ==(N2)o AZHT.

TAROR, N FA FA7E FY-9 Fefol] HPFhe] wet A =etoly I 2E FEeke Al 2 Y A
(VDD2)o] A= A5 =, A 1 ==(ND7F =g =29 8 Ashs 2k A 2 ==(N2)7} =g sto] #49
Ats ZHe= Ag-ole Al 5 PMOS EWA B (MP5), Al 7 NMOS EIWMAAE(MN7) 2 A 7 PMOS E X 2~ (MP7)
7F ’l-2 HogH Al 3 ==(N3)E Al 2 A AG(VDD2) ol A&l =] dlo] @] APS Za, Al 4 =
=)= qu1(GND)°1] sk e 2S de A9S zteth weba, g Wk (1260)= Al 2 A9 A

(VDD2)ell 7-&3t= 6}01 o] SdEl 29F Ao] AZ(POFF)E &3t whdo], A ®A| A7} 1)
-2 Agjo] 2 01 s Etol B ﬁie TE8te Al 2 A9 AQ(VDD2)eo] FHEHE A F, A 1 ==ND7}
] ato] e HYS ZEa Al 2 ==MN2)7F = 29 dEe dYgES 2t A5 Al 6 PMOS ERAI~H
(MP6), A 6 NMOS E#MAI2E](MN6) 2 A 8 PMOS EMAI=EJ(MP8) 7} ©-& Ho=2H A 3 ==(N3)& HA A
SHGND)ol| A3l =g 29 fMe] AYS zha, A 4 =N+ A 2 AY AH(VDD2) o St =g 3§}

O o
o] ol IS zr=rh, waka], M W3 (1260)E HAAX HAL(GND)] A-S5ts =g 29 gy SodH
% Aol A= (POFF)E &2 3},
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A AZ(POFF)7F =2] sto] #i= dgkdvt. Al 3 FHPOCNA Al 1 ==(ND9| Ak A st A%
(1240)°ll ofsto] o] At olstz Wojxx] dorm, 9] @ A (812)7}F =2 sto] Zle] Qo 3~

AE(POFF)E 8= Betol® A9 A x15(1220)9) Al 1 PMOS ERA2HOMPD) 2 Al 1 NM0S E#HA| 2~
EOND = wvAE 94 @, =3, 2 3 7 (PO A 23X 74 A (POFF)= Al 2 A AH(VDD2) 3
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A s Ao A3t =AE 5 A dE 50 T% A2 A15(D10)7F =2 (Toggling) kA = -0l
29 AZHCAK A 57] Ho] E=®(Toggling) = 38 A& AL (DI0)E iAoz Qs BE= 3l
A=A = Adn. o] Aol ez Add 3 A A5DI10)7F 28 ASHILK O 57] Ho] glex
WiHoR Ade #3 A AZ010) stz FY AU 7HA EUH P s 237 vk B2 Sles
AAste AEFMEADE A7) 29 H29 A ASRSDe S93te] Z7]stdtt. o]F, 7] 379 E&¥
(Toggling) 3= #lo] Ai (DIO, HCLK, CLK1) Ztzto] 16¥ =2 3/ =9 slo] #we] =& NS (DIO_EN,

Al
HCLK_EN, CLK1_EN)Z é&t} ”71 2 Al A Z(RST) %5‘8}01 sto] #@ME z7|stEl ~9A Ao Als
(SWV_coN = 471 3 7H4 101 (D10, HCLK, CLK1)7} E5F 16W ES®3 o] AAHA 2% #H¥=E Halst
o wEba, Aol 17bE t 1 158 7] 3 Al Li 257 169 EEd o] A" t2 A3 7kA 9
TR E =934 Al }di(SW_CON)ﬂ sto] #olng A oW AAF(MEADY FEH A9AE

H-03x 27 Aoy 29x 2 Hd 29XE '1-2 Ho|l EE%eH(Unknown) dHlolE7F A 49 (1340, 144
0)ell A7FE= Fe WAk, HA AP (1340, 1440) 0] FE3p= A3HE 2143 BHAA =R HZZAA < b
olEl7} HaEYolE= Bo] WA T, EolW HEED](1320, 1420)¢A AR HolE7F AFEH= t2 AA
RElE 293 Aol AZ(S_CON)7F 25 dd= abach, weba, s =elolnjo] A9ARe] &8 9=
-0 2] fojy 292 9 i 29A= '-2 Ho] golw AEE (1320, 1420)0014 deE v Y 3}
2 "ol B (DATA) 7} 7 19 (1340, 1440)°l tl=Zd o] H}.

= t3 AFA Aol A= FeE AEY, ge-oZ IAF(VE=AD7E HAA(VDDD) o] #HE-vh
(level-down)& FH#ste] sfo] Hxo] Q3 3 *1§(POFF)E =Y. AL o] AdE = 9hef-Q 9
dgolunz wpef-2 FAFe] 2 A AZ(PON)= BAEHA =vh. wEbA sto] Hxo] V] ex-A 4
(POFF)ell &wate] =5 Hzxo] gAl AL RSH7F Addnt. olwf, E5% Slog Adsts AS5F= 47 =5
Aol 2 Al A S (RS ol &Hste] =9 Eﬂ"“ﬂ A A5 E FH(2718hgtk. 2=9% Aol AS(SW_CON)= 8t
o Mz MY Hr}. webr, AN FY 29X = ©-X, A 4oy 29A B o A9AE d-2
wo] =8 ¥ (Unknown) HloJE|7} 7 JH”OH A7k = As WAk, N4 sdel JEsh= dotE A6
Ao zA vAGA:] Hole7k HaZdols = o] WA e

HollA Aol I7be = 455 A¥uw, o] Adgol= A =
o] g Ak wle] A wdE "olx|y] Aol vl do] 7kE = A5 dEk
1ol 7RA s AAd 2 s dolls ddel 7= %%“’ﬂE

2 =2ko]¥ (1310, 1410)
o osel-e pANI w
e 41 s

d t1 Aol A o= (PON) 7} A8
BEA @S o duk. AL o] A7bE = b0 Af-olmE he-ex AR @ kA 415 (POFF)
= AEA dev. webA, 2 A AS(PON) 7 ‘3**51 1 o ZAl ARSI BEEA @A drt. o]

_15_



[0065]

[0066]

[0067]

SES55 10-1651548

Aol 293 Aol A (SW_CON)7F =5 ez 27]steA] devh. =3 Ao AEe] E=9(Toggling) 3l
TE JHeEshE JHEEHZE 27188 A et o= Alo] AEe] Ea¥(Toggling) S5 23 A= dtef &
e A Qv Ty, 2 R dAA e whE A FA] A= 13 ARl do] AkdE )
Add A AZRSDl o3 oln]  Ale]  Ame] EZ¥(Toggling) 3lFE JHeEs: JHeHE
z7|18A7I18 2, Ea¥(Toggling) SlE 25 A4 sk eesto] WAAT. E3 t4 Ao o] 2913 Ao
AZ(SW_CON)= t3 Aol A oln] sfo] ez Z7]steme A5 A AFHow §23th. t4-t5 73kl
Aol E22 t1-t2 el A Y] A frAabstRE Rk ARehA] o

=

-

162 A QA7HEF-)A] 2w iAo e A4 dd 5 W SAxeth ®E 165 X
HA, S-S oARE 4] s Al Aol d@a-d(level-up)& AT FHHR(S1510). A A
A8l-A (level-up)o] ZAHH A 2 E AYAFSTH(S1520). 7] A Alsdd St Ao 4Aae E
@ (Toggling) SlFE 7HEESH] 913 7FeHE %7]34304(S1530). A7) Al Azl SHste] &2 =eto
of ¥ ASAE ®-2x AAA 7] NG sdo Ak gRlEd A A ‘:‘ﬂ"’]‘ﬂ«] =9 vy &9 o
AbEdte] AAE A, g, AHA| Hoj® 29A] 9 29AE H-2 AAA AT A wRRIES AR
Adstar, A7l A2 ERISERE JARY dF BEE wE‘é“"]73‘:}(51540) A2 EgfolHE Alofdtr] 93|
Eolw) AEZ7F A% Ha A Alo] A5 T Aok shte] Ale] A5 EF®(Toggling) s 7HEEZY

Alo] 2lse] EZ(Toggling)©] n¥ 7HEE HIUUH A2~ =gtolH o] &8 ~9XE
= ®H-2 AAA 7] AR side] A2 gRlEd Y] A =golH ] &8 W Y dAES dAg
E, 2A dol® 29 B HH 29X E H-0Z AAA Y] Ak g5k AAS Apdetar, A A

E]'o]te; —,——E1 X"X]i-/] -]_ﬁ. %‘i% 5(]'%{5_]:]'(81560)

(e
—

Azrﬂ [

o

=172 A9 AR -2 2 2] ddA el wE A s e e Aot = 178 FEs
W, 1A, ge-eE FE RS 47 fs A Aol dE-th(level-down) oF-5 AlA FHH(S1610).
A Hgre] #@E-tE-(level-down)o] A=W 2 A5 5 AGITH(S1620). 7] @A Azl FHate] Ao
Aze BEod Sles JHRESH] A% FhREE 2718TH(S1630). 7] gl Alsel SEste] A Edoln
o] &9 29AE ©-0Z AAA 7] aA e 4x dRlEd Y] s =del o] E3 Wy ¥ o
2] Ade Add. EF, AbA] Aoy 292 2 U AAE H-2 AAA BT LA HRlES AR
ddstar, A7) 2 HRIEEFH HAAR A7 FEE FYAZITH(S1640).

ol golAst ol mRst HAAelA HA AA e7h ANHUG. o714 EHE golEo] AgHUL, o]
B4 B e Agels] A8 BN ASE oA ovggeltt BT Ulel A8 o uwge W9l

o] e ofUth, HBER R 7% okl Bao A4 A7 Avhd ol=iE thd W
g 9 FEG w44 7k bsaths A olald Aol webA ¥ wwe] AR J1EH nEWdE BN
d 553099 71%H Aol s FalAok & ol

>
>
o
)
pay

_16_



100

140

=y
R=2%)
120 110
DATA
HCLK
DIO
Efo|Y PPN
AESD CLKi =2jo|ui
VDD1
VDD2
VDD1
l 150
% v2 YP
75 dot
STV APeE]
GON/GOFF
130
G1
T
TFT i
H-142
HolE ]::[i
cajol | G2 |____VCOM |
GQ
z=m2
210 110
HCLK —
———  yzme S
DO | yxizEg
220
DATA
— ] VDD1
CLK1 clolEf 2 x| & T
230
CIX|E-old2a VDD2
e
240
53 um s

_17_

SEE46] 10-1651548



VDD1
(LOW POWER)

VDD2
(HIGH POWER)

=4 HlolH

CLK1
(&8 Hof ME)

2 x| & ol &

OUTPUT

VDD1
(LOW POWER)

vDD2
(HIGH POWER)

4 HlolH

DIO
(8 AIE A B) H H ||

CLK1
(&3 Mol U F)

2 x| & o] &

t1 t2 13

VALID DATA

HHHHE

OFF INVALID DATA VALID DATA
A

ClAZdo|
t1 12 t3

VALID DATA

i i i
VALID DATA OFF INVALID DATA
OUTPUT / \

HaZeol 2

_18_

SEE46] 10-1651548



VDD1

VDD2
HCLK

DIO

CLK1

530

293

;M
512
HCLK
HEE
DIO 2 K| AE| S
e +—510
514
DATA
CLKA o 0| Ef 2 x| £ VDD1
o 522 |
VDD2
CIX|E-oltz2
B g
524
e
— 520
526
SW_CON
A9E R

Hlof F

Yt;g Y2 EQTP

PAD_1 PAD_2 PAD_P

_19_

SEE46] 10-1651548



SEE46] 10-1651548

SW_CON

\W@
522
DAC DAC DAC DAC
524
AMP AMP AMP AMP
526

_20_



10-1651548

s=s5

k>
>
[N

Y1

A%

Y2

AA%

SW_CON (HIGH)
AMP o ©
SW1
(OFF)
SW2
(ON)
AMP o ©
SW1
(OFF)
SW2
(ON)
O

VWA

Y3

EH7,

VWA

_21_




10-1651548

s=s5

AMP

AMP

EH7b

4A E2olH WK g
SW_CON (LOW)
%
O0—0 VA VAN
Swi
(ON) 1
Swe © T
(OFF)o
v2 )
O0—0 VAN VAN
Swi
(ON) © sw3 L
sw2 © (OFF) T
(OFF)o H
Y3
O

B
H

=z
(@]
9
=
%)
S
© _ o]
_AoM._H__v
oF __ X0
{12%0
3
L
| =
%) x —
m o 11O | x
Olal=
T @]
o
)
NE#
R
7D
— | o
o]l Aa
() -]
> >

_22_



10-1651548

s=s5

\WE
VDD2 VDD1 VDD2
810 820
POFF
OR
VDD2
||+_| 816 522
e
™ 1o
e Hars [ e
[=] M
T i/ 824 ﬁ 826 628
RST
812 N D Ql cLkieN | | o oy
VDD1 COUNTER FIF iy
T RSTB OUT }—> CK RSTB -
PON
e 2 | | 1 T
2x =
814

SW_CON

_23_



10-1651548

s=s5

\W@
VDD2 VDDA VDD2
810 CLKT 820 82z
POFF T 1 :
! OR
N h D al DIO_EN
vDD2 COUNTER FIF
T 816 3337 RSTB OUT|—CK RSTB |
a9 A1 ol [ 84l Tezey |
== Hate [
el T o__o CLK1_EN
| h h / 828
RST !
o N P . e
VDD1 COUNTER F/IF ND miEs
PON
ool 2 | | 1 e T 8262 |
x| % HCLK “
_
814 _/ h
N D Q
COUNTER e H “
233 RSTB OUT|—PCK RSTB |  HCLK_EN
H 8243 T 8263

EHI0

SW_CON

_24_




E¥]la
vVDD1
VoD f'[TMP‘
0} Mpz]hi

[ MN3 MNT ] ——[ Mn2

V2 PON

EW1Ib
A B
VDD1 ya ~—_
GND H1 AR > GND
M2 A x| < VDD
N
PON /]

_25_

SEE46] 10-1651548



10-1651548

s=s5

EH]12a

vbb2  VDD2 vVDbD2 vbD2
7.1 7 7
VDD3

M—oPOFF

—d [ P2 %mJ { [ MP4 . —q [ WPt MP7 | _cVAA [ M8
J
POFF.LY _—
_ /F L
W3 ] | N2 // POFF_B /
L N3 N4
VDD2 <+ [ MN5 —] sz z_z_.m ] QE — sz MN7 |
H// L f L L L f L
GND GND GND GND GND GND
1220 1240 1260

_26_



10-1651548

s=s5

Z=H12b

N1

POFF

PA

PB

TIME(s)

TIME(s)

TIME(s)

_27_



EHI13
}1300
1320 1310
DATA
HCLK A EEjo|H
DIO
Etold 1312 1314
Aege | K
VDD A9z | SW.CON| .o
VDD2 T
VDD1
l 1350
Y1 Y2 ... VP
£ Mot
STV, T
GCLK, OF eST
GON/GOFF
1330
G
r——p-------—- .
TTFT !
H- 1342
o|E :I—_—[ i
AolE VCOM |
cajolyy | G2 | LRV |
Ga

_28_

1340

SEE46] 10-1651548



=14
1420 1410
DATA
Etold HCLK A~ EajolH
HEEZ
DIO
CLK
1422 s con 1412
~9/3 | VDD e
M1 5 VDD2 T
VDD1
l 1450
vi v2 YP
= xo}
STV, T
GCLK, OF SeT
GON/GOFF
1430
G1
—f-
TFT 1440
HolE IL
cajoly | G2 VCOM
GQ

_29_

1400

1440

SEE46] 10-1651548



10-1651548

s=s5

EHI5

1 t2 13 t4 t5
VDD1
PON 1
POFF
RST 2
DIO ' (AAAMARAMAAANMAAALAAARMN nuuUUUrmAuuunrUrmmanTmnu
HCLK 1 [ananannannnnanfni g g
CLKI | (iuumuuuuium AR
DIO_EN | _
HCLK_EN
CLK1_EN _ _
SW_CON
&2 23 A9% OFF ' &% 3 A9 % OFF 22 A9/ ON
2R 2 A
ON ON

_30_



S1510
A AT M — 31520
7I2E =75} L~ 1530
|
2!
3 AQx| BH-2Z
AR Mo A BH-2 |—~S51540
Y™ AR H-2

Kol Mot
nt E2 8 (togling)
=HA=T4?

51550

53 A9l% ©-2
XX Aol AR BH-2= |—S51560
M AQR B-2I

o I

EH17
Mgl Aoto
NO (Ao S =)
Y-t 0| ZHX| S1610
ek

2 AT MY — 51620

l

7t28 =7|3t — 51630

=3 AR H-2Z
XX 4o AR H-2  |—S1640
M AQX H-2

_31_

5

10-1651548



10-1651548

s==4

oﬂ n
oﬂ n

M
Mz

Al
Al

A2 Aol
97 Alof

" g
(7351

"o

(4484 2]

8] 7' A=

~
;oo

%o

11

Hr
.60

o+

1

(B2 A

_32_

=n
=

=n
=

}7] YAd 97 diolg

"7 HAY s vlelH

"X



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

RHA

IPCH %S
CPCH(S
H AN FF S0k
NS

BEG®)

B RE—FATRIRBERNGZE , RN R NER LG EN
REETRREG , WBSHILAAERBRERERRE LRRIASURNER

ENEREE,

8 REEAREES 5, KRR ENRREER  ARRBEREE

KR101651548B1
KR1020100014728
ZERETFHRASH
ZEBFTHARLT
ZEETHRRAA

KO JAE HONG
DrHE

KIM DO YOUN
=g

RHO HO HAK
58

CHUN KEE MOON
™78

YU JAE SUK

SAHA

o H N K
2N j oA
X Ao 1o Ho op

G09G3/36

2016-09-05

2010-02-18

patsnap

G09G3/3688 G09G2310/0245 G09G2330/02 G09G2330/023 G09G2330/026 G09G2330/027

KR1020110094967A

Espacenet

HCLK
DIO

DATA
CLK1

—510

VvVDD1

SW_CON

b

i

k)
op

PAD_1 PAD_2

vDD2

— 520

PAD_P



https://share-analytics.zhihuiya.com/view/52b15cd2-d418-402d-a3e7-b350fea97cda
https://worldwide.espacenet.com/patent/search/family/044369351/publication/KR101651548B1?q=KR101651548B1

