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Pz — RIS S 5% k DEALGAF S u e R 5 R s LK

— AR, IR TZ AR S VI F % 5 1% 575 f s AR H ORI i TR
i V)46 FEL iR BT 7 A 1R U B A 5 kg i A 2 D AN R AR K 2 25 U 22— A D %8
H L s

3. WIBUMIER 2 Prid ¥ B s sl AL i, FURFIEAE T, % TAR U Do r g R 5

AR, IERE T A S AL HERS L% AR k DML SR AT BT, A DR 12565 —
JRIGTE 5 51Z5 k DAL AT BT RIS 5 7 L — R R S s DUk

— AR R, R TR AR AL A A B L S AR S5 A, T AR IR %
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T. — PR IRKE) T, AT T UIBCRESR | Bk i s 25 9Kl FL , JLRFIEAE T, 1%
TS
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2 SRS A 25 AR 12 e AT s DA R DX A B s v 1 T B B A 5

2



CN 101976551 A W F E Kk B 2/3 T

8. WIBUHIEL R 7 FriR ) Ty 14, R EAE T, i H SR iR % B 1615 5 5% k MEAL
AT B IC T AR MR A 5 A2 i H P s LS

FEEZANAFRIBEERZE R

WRIEZIAUHE T 518 kK DAL ZAT R I MR E 5 A — R IEHE S U
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ERERIR A R R R BT R R R RER IR

B G
[0001] AU BHAH G T — i /s £5 SRS HELBE R 7R s RoR 2R X BN 77 V5, JUde— b ]
fiAp PR ALRARL JE 0 ] R ) S 7S 2 B ) PR VRt S s A A S s A BB T T

B

[0002] i sy (Liquid Crystal Display,LCD) HATAMHRER . 48 L LUK ToHE S 4510
R CCN BRI 2 AE P 1 o as 2 — o AR S BNV i J2 0 . » A0 i 2 P I
W im o> T UL HE RS DU B i 2 1 2808 BT, FRIL & T GBI f L I G B (gt
ok EREAEG . B 1 AT RS B 100 Fnm B il 1 Frw, i Eags 100 £
G BRI 1105 P38 H]#5 (Timing Controller) 120 Mt 2Rz L% (Gate Driver) 130,
PR IR Bl HL % (Source Driver) 140, Bn M 1105 2 ME 2 B0 150 2 484D, ~
Dy~ LK 22 MR 2 G, ~ Gyo B P2 A 120 SRR SX 20 FEL 1 130 SR IK AN i 140 12
ERR T GG S AR R B H i 130 RlK I %A G 5 7= R 2 MR E 5o Mk G, ~
Gy SEHRE: D, ~ Dy 7 AP AR AE 5 S IR IR B FL % 140 Jr = A2 (5 S Rt an g 2 5
JG 150 LLE/REE .

[0003] 2 T BEAIC™ it ilaE B AS, B AR SR B FL % 130 A TR SR BT 150 [ 2R i
B 110 b, aTHAR R AR IR S S % (Gate Driver 10) 174 ICHEHE, S ES
ELEH . ZHAR SIS S S B A T AL A 550 (Shift Register)
S EMERA S (Level Shifter), i HURALHERE A7 25 H M I AR i HIE S8 2 —
157 H AR LR B M A SR ) L i (ELAEAETE b, i BRI TET NMOS HIFE KA sl A 2247
6, HH A AERS A7 4 F B RS 70 ki 58 LU R SR i L (PWML 1O) 1, AR G il 3K )
B R R B A P AR HE BLAR U5 (CMOS) 85 pl FL B RIRE A RS AL 2 A7 BT by rU S HERT RS AL 25
OB O BEE FAH R . Hil THFESGEHE R, TFT NMOS HIREHEEL CMoS 2,
PRI A AR A 2 AH [R] VR I A5 T AT A i i) TRT - NMOS AR FLHs. (V) SRR
RV R~T s HARASE 2L A5G P IS PR A0 H s T 0 0 ST ARAIR

[0004] [ Ab, PRI B8 25 0 e 2 AR e PR VA 2 A4S i 6 il H SR RS 62 52 A7 5. T FEL R A
fIRIRJE4H (Cold-Start) e RARINME. B 2 AEA HAR T BALZAF H.oT 200 K HLEE A,
Bl 3A 4 IE AR N AL A7 500 200 WY P ], =358 s, B IG1E T ST 56X — ANk
MR AU CPL 427 B —FE3E ST W R MERE , U A5 5 CLK 32X H I 28 5 AR M2 1) Cgd
LA 1 CPL 2 RS (Coupling) IR 77 2ORF IR A AT I ML ik b2, FRIRER T A
CP1 LA , BERT S8 A M2 S B I 5 ¥ CLK {5 5 4% 1% 22 % Hi iy SR_OUT, I8 B3R — 2R IRl
fE 55 . (RIS BT, B b AR M2 2 5 v ik 1 o v i 2 PR, N B 284 3 0 U
FER 55, TR i Hs 55 20 ROST A 0, I b B AR5 M4 iR L, 243 45 4 i SR
OUT HIAL VLT, S U S Hmth 5+, i 3B .

[0005]  FHR™ AR SRS IR HL % 140 I HIE SAHK ES k] 4 Pios. fEEIR T A3
N, A P LT 42 (Charge Pump) HLi 410 (AL FLAT 22 FLE 430) BEWT Ik BT A B AL
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A7 P IouHMR A Tt (BRI TR, i EATR, R IR s (Vo) 5 RS
[ 5E (26~ EEIF RIS A Bl , A MRS S = A o H A el R A i
N PRI — 2% Ay 22 HLIE 430, KM AR BBl FL i 130 1) vt AR HLU Vi FHERTT— 4%, JREDAS
MRS AR L s T4, A6 AT E 2T 0 Il R 0k, R 52 71 T Rt K s ey, 455
—RIEAL R AF I IIMIARAE S o F AT AR R AR 5 4 iR LB A HL i T AT DU R
R

[0006] 1. FHTZHIIN T — AT HLBE 430, 0 T EnJpl Al (PCB) AL FH IEIAR o
[0007] 2. Wy T2 M9 7 — 2l R L 430, DR mFesg .

[o008] 3. wfar RISy H R A [ e (E, Joik B g . SRS, A PR AT AR R
DR B 5 AR RS S B AN R o 3 24T 5 MR SR )y L e 130 BT o MU 1) FLL, o0 200 1Y
INFEEN — A8 (Zener Diode), [ T Hi Hs 52 AN SN IR BE D BAS o

[0000] PRI %2 — AR THAE ol 5 B vk« JF m] i HoRs AR S 5 Ha iR 1 A 73 TR AR A
REFCAR A B A AL AR5 46 TR0 i i 5 3R Bl 7 ik

AMRAE
[0010] A WY AR — SE 451 S 8k — ol S s 8 Xl P %, B — I PP AR, T R 2 — 8
AT s MR IR S HL i, B2 A R AL AT T, P IZZ A R IR AL A
RICIRYE 5 R IR T AT B WS E S S RGP T, iR
TAZMIA R B LB 10— 5 & DRBALZE AT ST, HLIRIEIZER /R 861 % 5 1%508 kK ML LR
A7 BB TC T P AR IR A 5 7 e St i s s — TR e s, W B Tds il oo, BT LURYE
(7% i v VSRt S 0 I 2 EWANIFY) Sl VAR VAT /2 2 VA ML TR - AN PR R il N PSRN 2
T BAZMIAR IR Bl L e, AT AR % ey AT U 5250 — SR aa e o A A SR sz Ak s vl
B IZATE SN E T 5% R GE T .
[o011] A I 53— 9t ) 42 1 — b Bon # 3K Bh 5 32, $RAT T Wirid 1 2o 25 9K s
B, OTIAEAE A B E T i E RS T MR K Bl HL s, AR M sl
2 A BALGAE Bou K A2 RS T S AR I T 5% k ML R
JERTE AL IR A R T % B OCR IR %R 1615 T 5% k ML T
B AR MR A 7= AL — i I 5 i T s B e AR 2 P A AR 5 &
S RS A 25 AR AR 12 e A o s DA R B A SR 5l HL i 1) i T B KB
[0012] A B 55 — St 1§ 0k — Fof 0 i e, B — S BB — 3 AR
ez B R I %S — B R AR ) s RS, TR TSR AR B K
RN oL e LN PR EATAANS AL ey LN S S i N DB Al il M Ell D Wila S e e (=
PN L, T T ER — S b, HoA IR T 2R F PR, MR R Bl R B LG 2 R
IRALZZ A7 o0, HorPiZ 2 ER R I AL G2 A7 R oC IR — T BB 5 5K AL 2 ik
55 s FEHI R0, HERE Tz R sl B 1 — 28 k DB ALZEAF s, HI LURYE — 28 — A
A5 5 55 k DAL AT BT A RS 57 Rl s TR e s, iR
Pz H T, L DURYE 28 7 A TAR s s S B A ER A 4 SR T
PRI PP 4% 2T B s SOz MR B sl i i, Y DU e TAR s 5058 — R AR
7 AP A RS R I Sl HL s AT B B T BSER R IG RS .
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[0013]  AHAZ THUAT B, A B H — ol B 7 45 Bl R R VRt (s i S B s 4 K Bl
2 A POk R IR B L S T ORI b IR, FEARIR A 4R R 2 R AR S 4
(Cold-Start) [, (EARINARINIZEEE T, AEHIAR BBl HEL IR R BF— SRS AN G247 P70 Ml I
IR A5 5 LLEKEN B AR LR 52 PR

R 1 152 AR

[o014] & 1 AIAHEA TS BoRas s B

[0015] & 2 NIRA HEEAR TR L2 A7 F T g B

[oo16] & 3A MKl 2 WAL 2 A7 BT 1E W BAE T IR
[0017] & 3B MKl 2 BT G2 A7 5 T e AR AR A 4 in] RN R B e ]
[oo18] & 4 5 IA H LOR B MR IK 5l HEL IS R A OC HELR
[0019] &1 5 Jy A BH S 8] () it s s S SCAH IR Bl HL B 1]
[0020] 6 A AR B STt 1 R A AR SR 2 PR i 1T

[0021] T A IR BH S Tt A8 1) A RS )45 P B 1 LB ST
[0022] 8A hy A BH SR 1) (. 7~ A B Bl HEL B B S AN RS S AR RN P Bl 2 —
[0023] 8B kg A B S A8 (1) S s 7 3K ) LB (RS AN R S AH R P B 2 =
[0024]  Frb, fHEFRIC

[0025] 100,500 : ¥ i i 7 2%

[0026] 110 : 7R TAIKR

[0027]  120.510 : IRl os

[0028]  130.530 MK IK5) L%

[0029] 140,570 :J5 A EK 5 L%

[0030] 150 5 Z T

[0031]  200.531 ~ 537 AT ZEAF AT

[0032]  410.430 : Hifif 22 HEL %

[0033]  CP1 75/

[0034]  STi.ST :HiHfES

[0035] G, ~ Gy :MHKAE "

[0036] M2, M4.MNL.MP4.,MP5.,MP6 {4 %

[0037]  CKi.XCKi.CK. XCK %55

[0038]  SR_OUT %y H i

[0039] 520 : Hi I A7 HERE AT 2%

[0040] 540 : | 4 #r s

[0041] 541 55 —TFF R FLHe HL %

[0042] 543 55 — FF & H B %

[0043] 550 J5H| 57T

[0044] 551 : T 1EH R U)H AL i

[0045] 553 :ff F ™= A= L%

[0046] 555 : ZAF554%
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[0047] 560 ;71 HiL faf 4% HL %%
[0048] 580 /& Z k7

[0049] 590 : F2EAR

[0050] 5510 :SR &4 2%

[0051] 5512 :D AUfi ok %
[0052]  Vyp~ Vopo- Ve : B R VR
[0053] Vg Vo Ve s o1 LAEHLER
[0054] Vg AR TAEHEE

[0055] Ref SEL :HiHiE$4(E5
[0056] Ref H:miZ% ik
[0057] Ref L AXZ% Ik
[0058] PX AR ZEHIC

BAXHEA

[0059] AR BHER H — Pl BoRAS IR HL i, Al Vb A SR B L B 3 S T B iR B RHER
W EARIE A 4R T & R AR BARIR S 46 170 3. AEARTDAERIZS 18T, A A AR I 2y v B (1) B — B8
P GRAT B0 n] 1 H S AMIRAE 5 LIRS B R L (15 2R A

[0060] &l 5 g A & BH S 9] RO VRS s 7 500 HI g A . WL 5 BTz, WA s 2%
500 FLF : RFEAR (B ARIR ) AR 590 B 25 X5l HL s DL R4S K 41) 580 s 2 UK 5l
FL 2 e 4 2% 510 FUTR AL HERS AL 2% 520 MIEAR 3K 50 FL % 530 T IR #4028 540 (Boost
Converter) ¥ 50 550, 1 Hofr7 22 HEL %% 560 (Negative Charge Pump Circuit) M iHH%EK
FIHLEE 570 BUTEN T RS N AR 590 2 18], HIRGHJE W AR 73 T 15 2 15451 580
B85 2 MR BT PX, B2 HYE LR D, ~ Dy FIER: TURIREKS) fLi 570, F3 28 i 2 iR 4k
G, ~ Gy LR T IK B L% 530, H A AR IRz H i 530 7] 518 K4 580 B4 T 2k
e 590,

[0061]  H /-4 i85 510 F2 I HE N i B s 2% 500 K FPah e, Bid &5 — BIAE SR i i )
WOE A B IR AL AR IK B FL R 530 12 4E BT 55 18 1615 5 ST, ATl 9K 3 FL % 530 7 4F
WHERAE 5 2R e 18 2 50T PX I8, FFe (EAH I HilME 5 45 VAR SR B Ha it 570 i H: A ]
BARE . THH A4 540 FH RN F U Vyy, 3B I T R DAS BB R R AR o 75 AR SE A9
WGP T s e v i R 4, TC P BB — T R A 4 FLIES 541 BT AR B L R YR Vi, KL L5 IR AR BR B
HLi% 570 Je H e IR HLES Linds A IE (Gamma Correlation) HLES TS, FRR 26 —TH R
% 541 P AL H YR Vi, SN 22508 IR HL B 543 MR IR R . TR S
540 PR FH G D)4 X3 b SR AL ) FH H Je s L2, 48 pl R R P BELOR IS 1l BT 75 2 11 f R oA
Pz, FF e U1 sFR AR o2 TAE R (duty) RIS 4m N / 4 Eu ol , 2R RN H
WA — EAE BRI, TR ¢ —H— O iU A R BB RIE R s T EIRA
A HR SR FH H AT AR R, A B A B AR (R HE R MEAT , b a2 Hp — A 2 (A AR ) S
T ZE A A SR B PP S5 0 ) 08 s, BRI A 22 R — Gl 2 as R B
POk, HxTadomim 5, AR BRI EE ( RN EGEFE) , L sk 3L FRIA R —4
PR AR 1T 55 s TH IR A6 028 540 BI8CR A i 22, FLED bl Fe s AR A H T AR B & 1 48 1
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%o WATAERS A7 25 520 HUER: T I P4 4% 510 57F R 4ds 540, iR I P ilds 510
B I 4615 5 STi ST IR 2% 540 Tt nm TAE B & Vo, LA 2R SX SR 2K 5 HL
2% 530 KR A ERAL G R EG1E 5 ST SArEKsE S (Wl 5 ) Vss, CK. XCK) » #1H
i 42 HL 560 JERL T HU AL HERS AL 25 520, JF 4R ML U AL HERS 225 520 P AR CAR LT
Vero

[0062] AR EKZ HLEE 530 P &S FLE X et ] 6 o MRS fLi 530 & A R
AT AT IC 531 ~ 537, AL AT 576 531 ~ 53T 4 — A% 5w th o DA Hh AR (%
G, ~ Gy, BB — BT GAF 570 531 BRI 1R 7 ST 5 Ja — B AL B2 47 5.7 533 far th AR
157 Gy RUAT IS LU ARG = G, B HALG A7 50T 533 ~ 537 BllUm — R AL
ZRAT BT 535 ~ 537 i th AR AR 5 R BEAT RSN, W12 N-1 A8 A7 2247 557 535 R N
RIIEALGEAT 570 537 Sar RS ' Gy, LUK P A 2 RS 5 G, ~ Gy & 2 4k
A2 BoR i ERR RS 580, K BoRE& . S ALL AT R IT 531 ~ 53T FiHE— i
BIRENE T, S —IR(E 5 CK 3B A5 5 XCK AR Ve S5 15 5, H
U5 Vs TER S ALGEAF R IT 531 ~ 37 M MHR(E 5 G, ~ Gy WA 275 . fEAR SR,
ML G247 500 531 ~ 537 B Ry X 5 H T 7 AT B IKB)15 5 Vss. CKL XCK JFAEH T FR )4
R RPRS A, A Bt AT H e 07 AR R A A 2247 50T 531 ~ 537,

[0063]  IE4kEEZH K b, 5 HRIT 550 HLIERE TR RSN FLi 530, HILBUELR(E 5 ST 5
5k MEALGAF R ITHT AR T G M TR BIE 5 ST & G, R T+ Rty
540 IR AL R TAE s Vo BhAS VIR 238 A X sh A SR 3 FEL % 530 a4 R Ak
JE BT, T 25 540 B 5K Vo 14 22 480 im0 v LA U Vo, MR SRS HL 2% 1 52 1
PRI, T 25 540 R4 B3N Vo DI B BRI 5 AR LS Vg, PARIREEAA RS D)2
PiFE. B TAEARSEHEH T, &R A7 H oo Um — R AL G247 B T T HH AR A=
KFEAT KBy, A E— R A G2 A7 5 T BRIARIRL S B i) 2 i JevZs 1E 3 fan AR A 5 I, P
A AL AT 50 B o R A MU, R G 50 A ST A9 42 1) 837G 550 AT BEE I BB K 2]
MALGAT BTG 53T P AR 5 Gy, (IR 2 A B AL 827 50T 531 ~ 537 RAAK
15 R ]

[0064] L&l 5 fras, )5 0T 550 AL F  TAEHL R U1 #e da it 551, A ARRICE k b 52
R ICAT ARG S G SBIaES ST, A5 k R ALGAT B ou i = A MR G 5
Gy, I A B AR BRI G A7 50 P AR A 5 Gyo LA 4E— R 1B (5 5 Ref_SEL s/ Hs /™
EH % (Bias voltage generation circuit)bb53, HHPAFEELZ AN E HIEE TR E S H
I, s S % i s Ref_H 5K % K Ref_L ;2454588 555 MUX) , HLERE T TA/E R D)
ik 551 Sk Hs ™ A2 L 553, DU He ™ A2 LB 553 BT AR 2 225 U Ref_H. Ref
L AE RSN, IR R IE 5 5 Ref _SEL \EZAZF W[k Ref_H\Ref L Z P #E—1EfHit,
ZAT45 4% 555 it i L3 WL 2 00 T e A e i it 543, #5 HH BB AR 275 i A MR
B O e i LI 543 F i H IR i AR L Vg 1R AV

[0065] T AEHL AU Lz 551 Pyl LBk B Wi Bl 7 B, e TR BE 5 1 i Bl & 18] 8A &
Kl 8B AEUERH . I HEER AL = AN TAEAEAE (phase) , HoFAHAL 1 (phasel) g LB EE SHIUG
b, F R g (Latch) HAHKTT A (node) /EEE 5HILHL, Wi 8A fron. 728 —KEIHE
(Frame) IN[A)FFUGINBBUA 4615 5 ST, BLIN AR BAE AL 5247 H. 00 537 IR 5 Gy MRIA

9
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H IR 015 5 ST A RN EEVENL, SR R AL AT LTI 5 Gy MR IZHEUHEN. . =
HEAL A a6 15 5 ST A5 N B R ARG MNL JF S, ¥ SR A2 8i#s (SR Latch) 5510 [ 55 & % A\ Ui
(R i ) Pz AR AL, HUCE S A (S v ) DRSS M A7 2 S @ 48 v, W i om Q 4
FENE AL, Q" v AR VEAL T IE R 2 D Bk 2% (D f1lip—flop) 5512 [H4m A D, IXAE
[Py H 2 TP B G AR MPAMPS MP6 g S I IFPIRAS, [RIB B 2615 5 ST ikt A =A% D
T fi e i i — M R 2 AR VAL, B I 6 (5 5 Ref_SEL A 4HHEAT

[oo66] 2 T K, fEAHAL 2 (phase 2) , UMt AR IX B L% 530 56 BB S5W) 4640 HERIEIEH
TCARIRLE 46 ] R AR I, MNT R R G PR ES 665 Gy 15 5k 24 Gy 15 5 5 — ko,
MP6 [A|f Hs 1 338 , 5 SR #28i2s 5510 11 R St A0 0 w2 fuENL, S v MK IZ 4 EAL . H SR
FRias 5510 %I Q M KIZHMELT, Q*  miZHEAr , S ECRARE MP4 J MP5 B 3l . Y
Gy 5 5 H = 2R HEA, 3 AR EALIN, 32615 5 ST BINKrh RIS A D B fid % #5 5512 [
A CLK, M4 D 2 filok 2% 5512 % Hi o Q Frdar W M R 1B 615 5 Ref_SEL H K2 HEHEAT
ThZ A AT, & 255 4% 555 PN S5 Wik REF_L 4 Hh 22 58 —JF He e e % 543, i
S LAEH S Vo BB Vo, VI 2 Ve, HARSELRRE N L

[0067]  JHUG(E'T STAESMIIhHR T & N EE SV, I8 e T 88 T/EH K]
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