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2.2tk

2.2.3 ZpH 7 R 17 31549
(Root Mean Square » RMS)

2V E . |

< T >

Viaws = {(T/6)[(1)2+(0)2+(2)%+(-1)2+(2)%+(-1)2)/T}H?2 = (11/6) V2= 1.354 (V)
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2.2 ¥ K

2.24 5 F A 5 A MK 7
2.2.4.1 gz = " (Orientation layer)
o1 g > i (DC blocking effect)

{F24} & e nE s 2 £o0T R

Cq, ~ 100 C, .

Re, ~ 1000 R .

Vic * [Ric/(RoL + Ric + Ro)] Vpc = 1/2000 Vi

Vic * [(HjoC )/ (HjoCq + HjoC, ¢ + VjoCq )] Vac * Vac
Page 6 %E_’rr ﬁi'_}iﬁﬁ 77{: Lﬂ,’t

Do not copy or distribute without written consent Display I nstitut



- . A .i:""!
gt I sy

Mational Chiao Tung University

2.2 ¥ K

224 5 P g H AR ET?
2.2.4.2 ¥ # # 3+ (Mobile ions) £

v 2 F (DC residue)
+ 4+ 4+ + 4+ 4+ +

+++ +++ +

(a)

{F12.5) 7 # # 43 {5 e TR P ehfs 85 07
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2.2 ¥ K

2.24 5 F A 5 A MK 7
2.2.4.2 ¥ # ¥ 3+ (Mobile ions) £
B a2 g (DC residue)

v A2 B X 2 d Fa P R E%

[F12.6} 3 in A § chP B>
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2.2 ¥ K

2.24 5 F A 5 A MK 7
2.2.4.3 P % (flicker)
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2.2 H&=*+ & i
2.25 3 25 dmM F HE s 5N

Frame N Frame N+1 Frame N Frame N+1
Column Column Column Column
112 (3 1415 112 |13 4[5 1123415 112 31415
1 |+ |+ |+ [+ [+ 1 |- |- |- |- | 1 |+ |+ |+ |+ |+ 1 J- |- [- [- |
% 2 |+ |+ |+ |+ |+ % 2 - |- |- - | % 2 |- |- |- |- | g 2 |+ |+ [+ [+ |+
@ |3 |+ [+ |+ |+ [+ |3 |- |- [- |- | 3 |+ |+ |+ |+ [+ |3 |- |- |- |- |
4 [+ [+ [+ [+ |+ 4 |- |- |- |- |- 2NE A s 4 [+ [+ [+ +
5 |+ |+ [+ [+ |+ 5 - |- SO |+ |+ |+ [+ [+ 5 - |- |- |- |
Bl1=~ # Frame inversion 7 F # Row inversion
Frame N Frame N+1 Frame N Frame N+1
Column Column Column Column
112 31415 112 3 1415 112 3 1415 112 31415
1 [+ |- [+ |- |+ 1 - [+ |- |+ |- 1 |+ |- |+ |- [+ 1 - |+ |- [+ |-
% 2 |+ |- |+ |- |+ g 2 |- |+ |- |+ |- g 2 |- |+ |- |+ |- g 2 [+ |- |+ |- |+
x |3 |+ |- |+ [- |+ |3 |- |+ |- [+ |- x |3 |+ |- [+ |- |+ |3 |- |+ |- [+ |-
4 |+ |- |+ |- |+ 4 |- |+ |- |+ |- 4 |- |+ |- |+ |- 4 |+ |- |+ |- |+
5 |+ |- |+ + 5 |- [+ |- [+ |- 5 |+ |- |+ |- |+ 5 |- |+ |- |+ |
W E ﬁCqumn Inversion 2L & # Dot inversion
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2.2 itk ;
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== 7 } 1= =\
= IR Y e Y
LY | % e/ 2R
Frame N Frame N+1 Frame N Frame N+1
Column Column Column Column
112 |3 |4 1|5 112 31415 112 (31415 12 4 |5
1 [+ |+ |+ [+ |+ 1 |- - |- |- |- 1 |+ |+ |+ |+ |+ 1 |- |- -
S [+ [+ + 1+ I+ % . | | =3 2 O O O O % 2 |+ |+ + |+
@3 |+ [+ [+ [+ [+ (3 |- |- |- |- |- |3 |+ |+ |+ |+ |+ @ (3 |- | - |-
4 - F F | | 4 + + H+ + 4 I+ + I+ I+ 4 | | - |-
5 - | 5+ +H+FHE S L L LT 5 |+ |+ + |+
%HEF @Frame inversion 7 F # Row inversion
Frame N Frame N+1 Frame N Frame N+1
Column Column Column Column
112 |3 |4 |5 112 (3 |4 |5 112 1|3 415 1|2 4 |5
1 |+ |- |+ |- |+ 1 |- |+ |- [+ |- 1 [+ |- |+ |- |+ 1 |- [+ + |-
% 2 |+ |- [+ |- |+ % 2 |- |+ [- |+ |- % 2 |- |+ |- |+ |- % 2 |+ |- - |+
(3 |+ |- |+ |- |+ |3 |- |+ |- [+ |- |3 |+ |- |+ |- |+ x |3 [- [+ + |-
4 - + I I+ | 4 + 1 +F I+ 4 +I- + - I+ 4 |- I+ + |-
5F KK K 5+ I+ 5 F K+ I+ 5 |+ |- - I+

# & #& Column inversion

{(M2.7) % ek 4 LAHERILR o 2 (D)FRE 7 ¢ i
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2.3 ~¢ 7 (Charging)

el B IR 7 Shl dt © dVv
,:.B

charge charge > charge charge

2.3.3.1 FHESRHICT R # F
23311 F n‘\i,ffﬁévlC@:J R R e [ e
23312 £ 7 T BHA %
(Common modulation - £ fZcommon toggle)
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2.3 ~u

(Charging)

=

} =P =h et PR
23312 £ 7T BRA:
V-syn Frame N U Frame N+1 I_
H-sync Line N Line N+1
\vIO
\vll
\vI2
\\/3
\/A4
VEr
VS V-syncl I Frame N I__l Frame N+1 I_
\/6 . 0
vO H-sync Line N Line N+1
\\/6 T \/6 \VIO
\vl5 \v 5 \v :I__
V4 Common DC voltage V4 V2
\/3 \/3 V3
\VIZ \v 2 \VI4
Vi V1 V5
VO \/O \/6

Common waveform

{B2.9} - T RENTBRFHFLTRALHFD DT RALI) K
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¢ % (Charging)
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Lov Lov Lovasy
T iait 4V B » e AVAEE S FLBLEH R
e—m V" _. v { 1V D v
1 F ol 1
Lsv L5V Lsvaov

fiBE-4V B » ¢ -4V EiF LT BRAR
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2 3 v % (Charging)

2.3.3 TR # 7
2.3.3.2 % LT R FF

2.3.3.3 ¥ 4a FRE IC T R # 7]

2.3.4 3g v 7 (Pre-charge)
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2.3 ~¢ 7 (Charging)

2.3.4.1 &% to=fF 5 (Two-pulse scanning)

5 1% ﬁlﬁj—

Frda e S

% 2 0% % 2 0%

Frda Frm_ | [

£ 3 % ED 3 = —‘

Frde & i FEIR
| . B o~ PR

% N-1 % % N-1 % |7

Frfe e S i

$ N i % N i —L
4o S LR

(a) (b)
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2.3 v % (Charging)

2.3.4.2 7 j=7 ~ % (Charge sharing)
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2.4 7 > i%4F (Holding)

241 5% mﬁ:’z/{m
2.4.1.2 TFTE =
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2.4 7 = %F# (Holding)

)

1+ % 7 (Storage capacitor)

\\\\\%???
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~ ERNC D A B, C D A B2V C D
B-20V
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2.5 T 518 &
251 T 348 & T RIL

\‘.\4

2512 T %~ R AV x (C/ C)
oV A oV 5V
|1pF | 2pF  |3pF 2pF llpFTZpF 3pF 2pF |1pF | 2pF  |3pF 2pF
7% ERC % I l‘ l l A B2V C D
BZOV
(a) (b) (c)

(F219) 2 2 22 AL B @Q-B4 2223 R D)2 7 - BT R%E OS2 TR

o = 4 £ G At 414
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25 T F 184 %k
252 %% ¢ hE %
2521TFTA & hE 4 % %

2522 F 2 e MFFE L TR
25221 F 2 2B A HFHhN2L T E
25222 % A TRt A s 2L B DT %

25223 %3 % 73431 4 A (Cs on gate)

2523 2 vmEFTHAFNF LT
25231%%% ﬁn—ﬁ EF R @a\

¥
e F
25232 F 2T RGBT R Fahg 7

b - > 7112 27
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25 % FMe

252 F % © m"é{i S
25243+ RHLUBAGR | hF 2 T3
25241TFTM/m;§ 4T %
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2.5.3 #F4u RNT F 8 &
2531 FHRFFFZTRDTFEMBE
—AV = (Voee-Von)(Cgd)/(Cs+Clc+Cgd)

2.5.3.2 f#i-4T 45 ML F 8 £ TG 2

25321 g g g
25322;+4§1 R A& T
2.5.3.2.3 £ T &7 R ¥
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Mational Chiao Tung University

—AV(V) = (Vore-Von)(Cgd)/[Cs+Clc(V)+Cgd]
—AVuax = (Vore-Von)(Cgd)/[Cs+Clc, y+Cad]
—AVmin = (Vore-Von)(Cad)/[Cs+Clc,yax+Cad]
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2.5 7 %8 & 3}

2.5.3.3 % &7 KD B3

B
(21} 7 F AP T $ 1 BAVAcE 3 T R OB 4

4

s |smem [maes |wees |, |Vor-Von| -av .ﬁ »
#2422 F wirgR
0 4.0V 1.2pF 0.9pF 0.06pF -20V -0.556V 4,556V
1 3.1V 1.0pF 0.9pF 0.06pF -20V -0.612V 3.712V
3 2 2.6V 0.9pF 0.9pF 0.06pF -20V -0.645V 3.245V
3 2.2V 0.8pF 0.9pF 0.06pF -20V -0.682V 2.882V
T}% 4 1.8V 0.7pF 0.9pF 0.06pF -20V -0.723V 2.523V
= 5 1.3V 0.6pF 0.9pF 0.06pF 20V | -0769V | 2.069v
6 0.6V 0.5pF 0.9pF 0.06pF 20V | -0822v | 142v
7 0.1V 0.3pF 0.9pF 0.06pF 20V | -0952v | 1.052v
7 -0.1vV 0.3pF 0.9pF 0.06pF -20V -0.952Vv 0.852Vv
6 -0.6V 0.5pF 0.9pF 0.06pF -20V -0.822V 0.222V
5 -1.3V 0.6pF 0.9pF 0.06pF -20V -0.769V -0.531V
é‘ 4 -1.8V 0.7pF 0.9pF 0.06pF -20V -0.723V -1.077V
E 3 -2.2\V 0.8pF 0.9pF 0.06pF -20V -0.682V -1.518Vv
. 2 -2.6V 0.9pF 0.9pF 0.06pF -20V -0.645V -1.955Vv
1 -3.1V 1.0pF 0.9pF 0.06pF -20V -0.612V -2.488V

0

4.0V 1.2pF 0.9pF 0.06pF 20V | 0556V | 3444V | g — gy ST S g
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2535 3R F L
Cx1lData _AL Cxl’/l)ata'

1 Ca0 \ @
Gate C I :j
Cgsf; gd _1Cpg

i c“)d d

cdo \ s _@ﬁ

Gate'

{®2.23} Cson gated % % »c 7 k- o .
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2535 3T 7 frde At
25351 @G TE - EAT - EHk A

T
AV

17 T7

(@) CE T (b) o
{W224) = BL3 dpaih F PE R TREHERT > 17 EHTF & 57 T
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2535 3T 7 R
Fg SR8 /=

25352%‘&““5{

= (Vgn V4)Cgs / (Cgs+Cs+Clc+..)
AV, =V Cst/(Cgs+Cs+Clc+...)
AV; =V, Cgs/ (Cgs+Cs+Clc+...)

T_LE i J Vpixel = Vdata ) AVl +AV2 +AV3

i V,Cs = Vg, Cgs
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ST s

= (Vgni-Vge2)COs / (Cgs+Cs+Clc+...)
AV, =V, Cs [ (Cgs+Cs+Clc+...)
AV =V ,Cgs / (Cgs+Cs+Clc+...)
Vaixe' = Vaaa' = AVy +AV; -AV;
= (Vgn +Vye1)Cas / (Cgs+Cs+Clc+...)
AV =V ,Cs [ (Cgs+Cs+Clc+...)
AV =V, Cgs / (Cgs+Cs+Clc+...)
Viixel = Vdata =~ AV, -AV5 +AV;
Viata' =~ Veara
Vpixel+ =-V

—AVl +AV2 'AV3 = - (' AV4 'AVS +AV6)

pixel_

2VghICgS (Vgcl VgCZ)CS’L g e g
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AV = (Vgata1~Vdaa2) (CPA)/ (Cgs+Cs+Clct ... )
+ (V’datal'v’dataz) (de ’)/ (CQS+CS+C|C+. . )
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Mational Chiao Tung University

2.6 15 Hut &

2.0.1 5 Foat & ey 38
2.6.1.1 7 re-3 % i /gt B (RC low-pass filter)

~\

|~

Vz R

Ve= V- (V,-Vy) exp [ -t/ (RC) ]
v
{R2.27} LEE-TF LRI B7HERL T T R
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N &
& A A 22 _____ A ®
R/N R/N R/N R/N R/N
CIN [ CIN [ CIN T CIN | C/N::
v v v v v

{B]2.28} - 24T R - X P BT
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2.6.2.1 4% 3 g et §
SPICE
2.6.2.2 4% i H o N i 2t &5
©=N(N+1)RnCn/2
t = 1[1+(1/N)]JRnCn/2
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