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(dielectric anisotropy)

. (flat panel dispaly, FPD)
; (thin film transistor, TFT) TET-LCD

TFT-LCD
TFT-LCD
G ) (G n1)
G 1)
(CEr)
1
2
3
4 3 4
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3 4 (MSB)
2
S 5 3 4
1
IOI
1 4 , 1
2
3
4 1 3
f,a, b, c

f(G n[X y-1y],G 1 [X y-Ly) =G (G s [x y-1lyl x2VY,G g [x y-lLy]x2V),
a(G n[x y-1y], G g [x y-1iyD=f(G n [x y-1iy]l 1,G nq[x y-1y])

-f(G n[x y-1yl. G g [xX y-1y]),

b(G n [x y-1:y]1. G ng [x y-1LyD=f(G , [x y-1:y]l.G nq [x y-1y])

-f(G n[x y-1yl,G oy [x y-1iy] 1),

c(G nIx y-1yl.G nq [x y-1y])

=fG n[x y-1y]l 1,G ;1 [x y-Ly]l 1) f(G [x y-1yl.G n4 [x y-1iy])

-f(G n[x y-1y]l 1,G 1 [x y-LyD-f(G , [x y-1y].G 1 [x y-1y] 1)

( X Y
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1
2 G )

'=f axG , [y-1:0]/2 ¥ —bxG ,_; [y-1:0}/2 ¥ cxG ,_; [y-1:0)/2 ¥

3

'=f axG , [y-1:0]/2 ¥ —bxG ,_; [y-1:0}/2 ¥ cxG [ [y-1:0]/2 ¥

4

'=f axG , [y-1:0]/2 ¥ —bxG ,_; [y-1:0]/2 ¥ cxG , [y-1:0]=%G ,_4 [y-1:0)/2 %

X Yy (G n)
(G n) X y (G n—1)
G :

G n)
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1
1 , 2
1 , (liquid crystal panel assembly,
' )(300) (gate driver)(420) (data driver
)(430), (420) (driving voltage generator)(560) (430)
(gray voltage generator)(570), (signal controller)(5
50)
(300) (G 0-G,.D1-D ) (pixel)
Go-G,.D1-D ) (switching element)(Q)
C ) (storage capacitor)(C ;) . Go-G,,.D1-D )
(scanning signal) (gate signal)
G -G ) (image signal) (data signal)
(O 1-D ) : Q , G
O_Gn) (Dl_Dm) ' (C Ic)
(C st) :
€ ) Q) (common voltage) (reference voltag
e) . (C st ) (Q) [ '
(previous gate line)' ] , (previous gate
type) : C «)
(separate wire type)
(300) 2 . 2
2 , (300) (100) (200) 33)
: (100) G i1.G ) D j) Q (C s
) . C ) (100) (190) (200) (270)
(190, 270) ) .
(190) Q (270) (200) ¢ )
) (190) (270)
3) . (100, 200)
( )
(190) G 1) G 1)
(C st) :
(100) (190) C )
2 Q (MOS)
(amorphous silicon) (polysilicon)
2 (270) (100) (190, 270)
, (190)
, (color filter)(230) . (230) 2
(200) (100) (190)
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1 , (420) (430) (scan driver) (
source driver) IC(integrated circuit) IC
IC (300) (300) , G o
-G n,D1-D ) Q) (300) :
(420) (300) G o-G ) (560)
(V on) (v off) (G o-Gn)
(430) (300) D 1-D ) (570)
(gray voltage) (D 1-D )
(420) (430), (560) (300)
(550) .
(550) (graphic controller)( ) RGB (gray signal)(
R, G, B)

(input control signal),
nizing signal; V gy ) (horizontal synchronizing signal; H gyc ),
(data enable signal; DE)

(vertical synchro
(main clock; CLK),

. (550)
(R, G, B) (300)
, (420) (560)
(R, G', B) (430) (550)

( ) (vertical
synchronization start signal; STV), (gate clock signal;
CPV) (gate on enable signal; OE)

(OE) (CPV) (560) .
(horizontal synchronization start signal; STH)
(load signal; LOAD TP) (data clock sig
nal; HCLK)
(420) (550) G 41 -
Gn) (G 1-Gn) Q)
(430) (550) Q)
(R, G', B) (570) (D 1-D )
(D1-D ) Q :
. (frame) G 1-G,)
(550)
( ' ' ) ( )
. 10-2000-5442(
:2000. 2. 3) 10-2000-73672( : 2000. 12. 6), 09/773,603( : 2001.

2.2), 01102227.4( 1 2001. 1. 31), 01111679.X( : 2001. 2. 3),

2001-28541( : 2001. 2. 5), 89123095( :2000. 11. 2) 90101
788( : 2001. 1. 30) ,

) (MSB) 1
, (LSB)
3
, 8 , (MSB) (LSB) 4
2 8=256
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n G X ) , (n-1) (
G h1 X ) 3 .
256 G 121) G M) 256x=256=65,536
(G n1) G ) (MSB)
(block) 3 .
G n1) G ) (LsB) O
MSB )
MSB . MSB
MSB -
J) , A (G 1) MSB( ' MSB' G .1 [7:4]
) [0100] , (G ,) MsSB( ' MSB' G ,[7:4] ) [01
00] . B MSB [0101] MSB [0011]
) (G n-1: G n ) (LSB)
0 . (interpolation)

1 =G [741,G o1 [74]), 2 =G ,[7:4] 1,G .4 [7:4]),

3 =G ,[74].G ,,[74]1 1), 4 =G ,[74] 1.6 ,,[7:4] 1)

1 2 1 3
(G’ n-1) G ) , [ 3 , (D) 1 - (still image
)
3 (D) (E) (G no1) G 1)
(D) . 3 A
A B , (D) (A1, A2) (D)
(A1) (falling) (D) (A2)
(rising). (AL, A2)
(A1, A2) . (D) . (A1)
1, 3, 4 , (D) (A2) 1, 2 4
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MSB Y% LSB , G,

() ® G o)

1
G = f+aXGoly-1:01/2—bXGoa[y-1:01/2+ ¢ XGoly-1:0] X Gyes[7-1:01 /2%

2a
f(Gﬂ[X-l'y_l:y], Gn—l[x"'y_]-:Y]) = Gn|(Gn[X+y_1:Y:l X Zy, Gn-l[X‘{'Y_IIYIX

2

2b
a(Galx+v-1:v], Gealx+y-1:v]) = f(Galx+y-1:y1+1, Gulx+y-1liy])

—f(Galx+y-1:9], Gealx+y-1:y])

2c
b(Glx+y-1iy], Gealx+y-1:y]) = f(Galx+y-1:y], Gealx+y-1iyD)

- {(Galx+y-1:y], Gealx+y-1:y]+1)
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2d
c(Gulx+y-1:y], Gealx+y-1:y])

= f(Galx+y-1iy] +1, Gealx+y-1:y]+ 1) + £ Galx+y-1:y], Gealx+y-1:yD)

= f(GIx+y-1:v] +1, Gealx+y-1:yD-f(Galx+y-11y], Gealx+y-1:y]+1)

(G n-1) G n) , 3 (D)
G n -G n-1 SO ((X )
3
Go' = Ga
(D) A) G ) (G n-1) (A1)
((CHS I | 1] 'cxG , [y-1:0]1%G ,_; [y-1:0]/2 2y 'cxG , [y-1:0]/2
4

Go'=f +aXGaly-1:01/2" —bXGpaly-1:01/2" + ¢ X G, [y-1:0] /2"

A) G ) (G n1) (A2) Gn) I
1] 'cxG |, [y-1:0]1%G ,_; [y-1:0]/2 2y 'cxG ,_; [y-1:0]/2 ¥ .

5
/= + 2 X Galy1:0)/2 —bX Gyal[y-1:01/2 + X Gyaly=1:01/2
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4
4 (gray signal modifier)
4 , (600) (signal synthesizer)(61),
(61) (frame memory)(62), (62) (63),
(61) (62) (gray signal converter)(64) (6
4) (signal separator)(65) .
(64) (61) (62) (lookup talbe)(641),
(641) (61) (620) (65)
(calculator)(643), (62) (643)
(case selector)(642) .
8 (MSB) (LSB) 4 . (
) G m) , 4 (600) (61)
(600) G m) , G m)
(62) , (62)
(64) : : R, G, B 8 24
(G n) 65MHz , (600) 50MHz
, (61) 24 G ) 2 48 G )
(61) G ) (62) (64)
(G , [7:4]) (G , [3:0D) (64)
(63) (62) G n1) (64)
(61) G n) (G n1) (62)
(64) (61) G ) (62)
(G n-1) G ) (65) : (65) 48
G ) 24
(61) (62) (64) (G 1. G 1) G
n [7:41) (G , [3:0D) , (G, [7:4]) (641)
(G , [3:0]) (643) . (61) (62) (64)
(642) (G n: G n-1 ) '
(64) (641) 3
LSB LSB 0 f,a, b, c
8 MSB LSB 4
6a

FGL7:4], Gal7:41) = Go' (G714 X 16, Gul7:4] X 16)

6b
a(Gal7:4], GpalT:4]) = £(Ga[7:4]41, Gra[7:4D)-£(G[7:4], Gral7:4])

- 10 -
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6C
b(Gal7:4], Goal7:4]) = £(Gl7:4], Goa[7:41)-F(Gu[7:4], Gora[7:4]14+1)

6d
c(Gl7:4], Gul7:4]) = EGIT:AI+1, Gl7:d D) +£(GL7:4], Gal7:4])

~f(Gal 74141, Geal7:4]) - £(GalT:4], Gea[7:414+1)

3 B , (G ,) 51=[00110011] G 1)
87=[01010111] . MSB(G , [7:4]) [0011]1=3 MSB(G ,_; [7:4]) [0101]
=5

(f,a, b, c)

7a
f(3, 5) = Gy' (G, = 48, Gp1 = 80)

7b
a(3, 5) = £(4, 5)-£(3, 5) = Gy (Gi=b4, Gr1780)-Gu' (648, Gvr1=80)

7c
b(3, 5) = £(3, 5)-f(3, 6) = Gu' (G=48, G-1=80)-(' (G:=48, Go-1=96)

7d
c(3, 5) = f(4, 6)+£(3, 5)-f(4, 5)~f(3, 6)

= (o' (Gh=64, Go-1=96) +Gyo' (Gi=48, Gn-1=80)"

= Gn' (Gu=64, Gu-1=80)-Gn' (Gn=48, Gp-1=96)

- 11 -
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(641) MSB MSB f,a, b, c (643)
: (642) (62) (G n-1) (61)
G ) : (643) (642)
G 1)
5 , (642) (643)
5 (642) (643)
, (S510), (642) (61) (62) G
n-1 [7:01) (G , [7:0]) (S11).
: (642) (G n1) G ) , (
a) (512).
(a) ,
0 , a .a 0
16 , 256 , 0 16
(G n1) G ) (a) : (a)
(642) (642) .
(642) , G ) G )
(513).
G h1) G n) (a) , (642)
MSB(G ,,_; [7:4]) MSB(G , [7:4]) (S14).
MSB(G ,_; [7:4], G , [7:4]) , LSB(G ,_; [3:0]) LSB(G , [3:0]) (S15).
LSB(G , [3:0]) LSB(G ,_; [3:0]) , (643) .
(643) [ 5] , (641) f,ab,c LSB(
G -1 [3:0], G , [3:0]) G ) (516). G )

Go'=f +aXGal3:01/24 =D X Gort [3:01/2 4 ¢ X Goea[3:01/2°

LSB(G , [3:0]) LSB(G ,_; [3:0]) , (643)
(S17). (643) [ 4] f,a, b, c LSB(G ,_; [3:0], G
n [3:0]) (CHNY (817). G )
Ga'=f +aXGy[3:0]/2*—bXGp-1[3:01/2 + ¢ X G, [3:0]/2*
(S14) ! ! , MSB(G , [7:4], G -1 [7:4])
(643)
®643) [ 1] f,a, b, c LSB(G .1 [3:01, G , [3:0])
G ) : (CHNY

- 12 -
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Gy = f+axG3:0]/2% bXGua[3:0]/2 + ¢ X Gal3:0] X Gy [3:01/2°

(64) : G na1, Ghn)
G ) (65) .
(62)
(61) (65)
(61) (65) :
(64) ROM(read only memory)
(64) (550) : (550)
(57)
1.
G ) G n-1)
G n)
G )

2.
1 )
1 2

3.
2 )

2 3

4
3 4

- 13 -
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11.
10 ,

f,ab,c

fG n[x y-1y],G nq [x y-1yD=CG '(G n[x y-1y]x2V,G ; [x y-ly]x2 V),
a(G n[x y-1y], G g [x y-1LiyD=f(G ,[x y-1iy] 1,G 4 [x y-1y])

-f(G n[x y-1y]l. G g [xX y-1y]),

b(G n [x y-1:y]1. G nq [x y-1LyD=f(G , [x y-1:y]l.G nq [x y-1y])

-f(G n[x y-1yl,G oy [x y-1iy] 1),

c(G nI[x y-1yl.G g [x y-1y])

=fG n[x y-1yl 1,G ;1 [x y-Ly]l 1) f(G n[x y-1yl.G iy [x y-1iy])
-f(G n[x y-Lyl 1,G 1 [x y-LyD-f(G , [x y-1y].G 1 [x y-1y]l 1)

( X Y

1
2 ()

G ,'=f axG [ [y-1:0]/2 ¥ —bxG ,_; [y-1:0]/2 ¥ cxG ,_; [y-1:0)/2 ¥

3

G ,'=f axG ,[y-1:0]/2 ¥ —bxG ,_; [y-1:0}/2 ¥ cxG [ [y-1:0]/2 ¥

4

G ,'=f axG [ [y-1:0]/2 Y —bxG ,_; [y-1:0]/2 ¥ cxG , [y-1:0]1%G ,_; [y-1:0]/2 2y

- 15 -
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12.
1
13.
X y G n)
(G n) X y (G n—l)
G n)
G )
14.
13
0
X y

G, ([x+y-1y]D), G , ([y-1:0])
G no1 (IX+y-1:yD), G -1 ([y-1:0])

(G nIx y-1:x],G hg [x y-1:x]), (G n [x y-1:xX] 1,G nq[x y-1:x]), (G n[x y-1:x],G n_ 1[x y-
1:xx] 1), (G ,Ix y-1:x] 1,G 1 [x y-1x] 1)

15.
14

G )

G ,'=f axG , [y-1:.0]/2 Y —bxG ,_; [y-1:0]/2 ¥ cxG ,[y-1:0]1%G ,_; [y-1:0]/2 2y

- 16 -



f(G n[x y-1y],G 1 [x y-1iyD=G (G ,[x y-1y]x2VY,G ;[x y-liy]x2 V),

a(G n[x y-1yl, G g [x y-1iyD=f(G ,[x y-1y] 1,G ;1 [x y-1y])
-f(G n[x y-1yl, G g [xX y-1y]),

b(G n [x y-1:y]1.G nq [x y-1LyD=f(G n [x y-1:y].G nq [x y-1y])

-f(G n[x y-1yl,G g [x y-1iy] 1),

c(G n[x y-1yl.G g [x y-1y])

=fG n[x y-1yl 1,G i [x y-Lyl 1) f(G n[x y-1yl.G 4 [x y-1y])
-f(G n[x y-Lyl 1,G ;1 [x y-LyD-f(G ,[x y-1y].G 1 [x y-Ly] 1),

( X Y

16.

17.
16

18.

- 17 -
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17 ,

fG n[x y-1y], G na [x y-1yD=G (G n[x y-1y]x2V,G ; [x y-ly]x2 V),
a(G n[x y-1y], G nq [x y-1iyD=f(G ,[x y-1y] 1,G 4 [x y-1y])

-f(G n[x y-1yl. G g [xX y-1y]),

b(G n [x y-1:y]1. G nq [x y-1LyD=f(G , [x y-1:y]l.G nq [x y-1y])

-f(G n[x y-1yl,G ny [x y-1iy] 1),

c(G n[x y-1:yl.G 1 [x y-1y])

=fG n[x y-1yl 1,G ;1 [x y-Ly]l 1) f(G [x y-1yl.G 4 [x y-1iy])

-f(G n[x y-1yl 1,G ., [x y-LyD-f(G ,[x y-1yl,G ; [x y-1y] 1),

( X Y
)
f,a, b, c
19.
18 ,
1 1
2 G )

G ,'=f axG , [y-1:0}/2 ¥ —bxG ,_; [y-1:0]/2 ¥ cxG ,_; [y-1:0]/2 ¥

3

G ,'=f axG [ [y-1:01/2 ¥ —bxG ,_; [y-1:.0}/2 ¥ cxG , [y-1:0]/2 ¥

4

G ,'=f axG , [y-1:.0]/2 Y —bxG ,_; [y-1:0]/2 ¥ ¢cxG , [y-1:0]1%G ,_; [y-1:0]/2 2y

- 18 -
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255
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96
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f
a
b
C
6t2
My

80
4

Gn-1

64
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Al H 510

o|H ZAZMZ(Gn-1)2}
A AZNZ(Gn)

S12

1|)1_r5 —S11

|Gn—Gn—1|Sa
?

Gro' =f+a xGn [3:0]/16
-b xG o-{3:0]/16
+exGa[3:0] xG ot [3:0]/256

Gn'=f+a x(}n[3:0]/16

Gn'=f+axGn[3:0) /16
~bxGa-13:0]/16
+cxGn-1[3:0]/16

)

S16

~bxCn-1[3:0]/16
+exCn[3:0]/16
S18 gy | tex n[\L l/
2 o S100
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