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(Thin Film Transistor)

LCD (Amorphous) (Poly)

LCD

LCD

, LCD

, 'K.Maeda et al. SID'02 Digest, pp 794-797.
(Multi-Resolution for Low Power Mobile AMLCD

1 2 :
(10) , LCD (GSP)
(30) , CMOS RS (40) (50) (10
) 4 (GCK1, GCK2, GCK3, GCKA4) (30)
(GSP) (20) ,  (60)
(10) 4 (GCK1, GCK2, GCK3, GCK4) .
, (10) (MC) 1 4  (GCK1, GCK
2, GCK3, GCK4) (20) , 1 2  (GCK1, GCK2)
3 4  (GCK3, GCK4) (20)
(20) (10) 1 4  (GCK1, GCK2, GCK3, GCK4)
(60) (20)
(HIGH)
(MC) (10) (10) 1 4  (GCK1, GCK2, G
CK3, GCKA4) (20) . :
: (LOW) (MC) (10)
(10) 1 2  (GCK1, GCK2) 3 4  (GCK3, GCK4)
(20) . , 2 2
2 :



OS-FET P

N+1

MOS-FET CMOS
2
, P N (MOS)
1 N(C , N )
N
1
1 2 , 1
4
2
L 4 1
: 1 2
) 1
3 4
AN+1 3 4
, AN+1
1 2
4N
1 , AN+2 AN+3
1 4N
1 1
3

10-2005-0001790

(20) N
(GSP) 1 4
1
1
, 2
3 2
4
AN( , N
4N
AN+1
AN+2
AN+2
AN+3
AN+1
AN+1
, 1
3 )



N+1

N+3

4N+3

3
2

1
2

7

6

5
1

4N

, 4N
2
4N+2
4AN+3

1

4N
, 4N
2

4N+2
4N+3
2

2

4N

4AN+1

PMOS NMOS

AN

4N

4AN+1

PMOS NMOS

1
1
4AN+1
4AN+2
2
2
4AN+1
, 4N+2
1
2
1
2

AN+1

4N+1

10-2005-0001790

AN+1

4AN+1



1 2
4
4
4 1
4N
4N
1
AN+1
4AN+2
4 2
4N
4N
4AN+1
4AN+2
2
3 9
3
3
C) (102)
(GL)
(104)
104) (108)
(102) (LOC)
(DL)
100
(LC)
(GL)
(108)
G) (B)
(104)
(SOE), (POL)
(GSP), (GSO),
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(MC) 1 4 (CLK1, CLK2, CLK
3, CLK4) (112)
(112) (102) (HIGH)
(MC) 4 1 (CLK1) , 1
(CLK2) 2 (CLK2) , 1 (CLK1) 3 (CLK3) , 2
(CLK) 4 (CLK4) (106) . , (11
2) (102) (LOW)
(MC) 5 1 (CLK1) , 1 (CLK1)
2 (CLK2) , 2 (CLK2) 3 (CLK3) , 1 (CLK1
) 4 (CLK4) (106)
(104) (108) (SSP, SSC, SOE, POL)
(H1, H2, ..) 1 (DL) . , (104)
(108) (R, G, B)
. (104) (DL)
IC
(106) 6 (MC) (108) (
112) 1 4 (CLK1, CLK2, CLK3, CLK4) (VSS)
(116) , (116) 1 4 (CLK1, CLK2, CL
K3, CLK4) 2 (108) (GSP)
(SR) (120)
; (120) (2N+1, N O ) (SR1, SR3 SR
n-1) (2N) (SR2, SR4 SRn) (116)
1 4 (CLK1, CLK2, CLK3, CLK4)
(Overlap) (Non Overlap)
(114) . . (108) (106)
(GSP) 7a (190) . ,
(120) 7b (200)
(120) (116) (112) (MC)
1 4 (CLK1, CLK2, CLK3, CLK4) 2
(108) (GSP) (GL)
(120) (SR)
P MOS N MOS
(120) (SR) 4N , 1
(SR1) (IN) (108) (GSP) , 1
2 (CK1, CK2) (116) 1 2 (1161, 1162)
1 2 (CLK1, CLK2) , (VSS) (116) 5
(1165) (VSS) . , 1 (SR1) (OuUT)
(102) 1 (GL1) (114) 1 (1141)
1 (SR1) (MC) 1 2 (CLK1, CLK2)
(GSP) (ouT) 1
(GL1)
(120) (SR) 4AN+1 , 2
(SR2) (IN) (114) 1 (1141) 1
08) (GsP) 1 (SR1)
, 1 2 (CK1, CK2) (116) 4 3 (11
64, 1163) 4 3 (CLK4, CLK3) , (VSS) (116)
5 (1165) (VSS) . , 2 (SR2)
(102) 2 (GL2) (114) 2 (1142)
. , 2 (SR2) (MC) 4 3 (CLK4, C
LK3) (108) (GSP) 1 (SR1)
(ouT) 2 (GL2)



10-2005-0001790

(120) (SR) AN+2 , 3
(SR3) (IN) 2 (SR2) .1 2
(CK1, CK2) (116) 3 4 (1163, 1164) 3
4 (CLK3, CLK4) , (VSS) (116) 5 (1165)
(VSS) . , 3 (SR3) (102) 3
(GL3) . , 3 (SR3) (MC) 3
4 (CLK3, CLK4) 2 (SR2) ©
uT) 3 (GL2)
(120) (SR) AN+3 , 4

(SR4) (IN) (114) 2 (1142) 2 (S
R2) 3 (SR3) ,

1 2 (CK1, CK2) (116) 2 1 (1162, 1161)

2 1 (CLK2, CLK1) , (VSS) (116) 5
(1165) (VSS) . . 4 (SR4)
(102) 4 (GL4) . . 4 (SR4) (MC)
2 1 (CLK2, CLK1) 2 (1142) 2
(SR2) 3 (SR3)
(OUT) 4 (GL4)
1 4 (SR1, SR2, SR3, SR4) (106)
(120)
(114) (120) AN (SR1) AN+1
(SR2) 1 (1141) , 4N+2 (SR3) AN+3
(SR4) 2 (1142) .1 2 (1141, 1
142) .
(114) 1 (1141) 4N (SR1) (IN)  4N+1
(SR2) (IN) 1 (T1) , 1 (T1)
AN+1 (SR2) (IN) 3 (T3) , 1 3
(T1, T3) 1 (N1) 4N+1 (SR1) (OUT) 2
(T2) , 3 (T3) 4N+1 (SR2) (IN)
2 (N2 (116) 5 (1165) 2 (N2)

(VSS) 4 (T4) . .1 4 (T1
T4) P MOS N MOS .1 4 (T1 T4) P
MOS .

.1 (1141) 1 (T1) (116) 2 (116
2) 2 (CLK2) , 2 (T2) (116)
1 (1161) 1 (CLK1) S (114) 1
(1141) 3 (T3) (116) 3 (1163)
3 (CLK3) . 4 (T4) (116) 4

(1164) 4 (CLK4) .

, (114) 2 (1142) 4N+2 (SR3) (IN) 4
N+3 (SR4) (IN) 5 (T5) , 5
(T5) 4N+3 (SR4) (IN) 7 (T7) , 5 7

(T5, T7) 3 (N3) 4N+2 (SR3) (OUT)
5 (T5) , 6 (T6) 4N+3 (SR4) (IN)
4 (N4 (116) 5 (1165) 4 (N4
(VSS) 8 (T8) . , 5 8 (
T5 T8) P MOS N MOS , 5 8 (T5 T8)
P MOS
(114) 2 (1142) 5 (T5) (116) 4
(1164) 4 (CLKA4) , 6 (T6)

(116) 3 (1163) 3 (CLK3) o

(114) 2 (1142) 7 (T7) (116) 1 @
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161) (CLK1) , 8 (T8) (116)
2 (1162) 2 (CLK2) .
(
MC) 1 4 (SR1, SR2, SR3, SR4)
4 (CLK1, CLK2, CLK3, CLK4) (114)
8 4 (102)
(102)
(MC)
(108) (108) (MC) (112)
(112) 4 1 4 (CLK1, CLK2, CLK3, C
LK4) (120) (116)
STO (108) (GSP) 1 (SR1)
2 (SR2) . , 2 (SR2) (108)
(GSP) 3 (CLK3) 1 (1141) 3
(T3) 2 (SR2) (IN) (GSP
) 2 (CLK2) 1 (1141) 1 (T1) 1 (N1)
3 (T3) ,STO 1 (SR1) 1
2 (CLK1, CLK2) (108) (GSP)
ST1 1 (SR1) 1 2 (CLK1, CLK2) (
GSP) 1 (GL1) . ST1 1
(1141) 1 (T1) 2 (CLK2) , 2 (T2)
1 (CLK1) , (T3) 3 (CLK3)
4 (T4) 4 (CLK4) . , 2
(SR2) (IN) 1 (SR1) 1 (GL1)
2 (T2), 1  (N1), (T3) 2 (N2) 1
1P1) . , (108) 2 (SR2) (IN)
(GSP) 1 (T1)
ST2 2 (SR2) 4 3 (CLK4, CLK3) 1 (SR
1) (1P1) 2 (GL2)
. 2 (SR2) 2 (GL2)
3 (SR3) ,ST2 1 (1141) 4 (T4)
4 (CLK4) 2 (N2 (VSS) .
ST3 3 (SR3) 3 4 (CLK3, CLK4) 2 (SR
2) (OUT) 3 (GL3) 4
(SR4) ST3 2 (1142) 5 (T5) 4 (C
LK4) , 6 (T6) 3 (CLK3) .7
(T7) 1 (CLK1) 8 (T8) 2 (
CLK2) . 4 (SR4) (IN) 3
(SR3) 3 (GL3) 6 (T6), 3  (N3), 7
(T7) 4 (N4 2 (1P2) . .2 (SR
2) (OUT) 4 (SR4) 5 (T
5) .
ST4 4 (SR4) 1 2 (CLK1, CLK2) 3 (SR
3) (OUT) 4 (GL4) ., 4
(SR4) .
,ST1 ST4
(102)
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(MC) (SR) (108)
(GSP) .
9 5 (102)
(102)
(MC) (108) . (108)
(MC) (112) . , (112) 5
1 4 (CLK1, CLK2, CLK3, CLK4) (120)
(116) .
STO 1 (1141) 1 (T1) 2 (CLK2)
2 (T2) 1 (CLK1) , 3 (T3) 3
(CLK3) 4 (T4) 4 (CLK4)
. STO (108) (GSP) 1
(SR1) 2 (SR2) . , STO 1 (SR1) 1
2 (CLK1, CLK2) (108) (GSP)
2 (SR2) 4 3 (CLK4, CLK3) (108)
(GSP)
ST1 1 (SR1) 1 2 (CLK1, CLK2) (
GSP) 1 (GL1) . 2 (S
R2) 3 4 (CLK3, CLK4) STO 2 (GL
2) 3 (SR3) (IN) . ,ST1 1 2
(GL1, GL2) . ,ST1 2
2 . ST1 1 (1141)
1 (T1) 2 (CLK2) , 2 (T2) 1
(CLK1) , 3 (T3) 3 (CLK3)
4 (T4) 4 (CLK4) . .1
(SR1) (OUT) 2 (SR2) (IN)
3 (T3) .2 (N2) 4 (T4)
(VSS) .
,ST1 2 (1142) 1 4 (CLK1, CLK4) 5 7
(T5, T7) 2 (SR2) (OUT) 4
(SR4) . ,ST1 3 4 (SR3, SR4) 2
(SR2) (OUT) .
ST2 3 (SR3) 3 4 (CLK3, CLK4) 2 (SR
2) (OUT) 3 (GL3) 2
(1142) 6 (T6) . ,ST2 4 (SR4) 1
2 ST1 4 (GL4)
(IN) . ,ST2 2 (1142) 5 (T5)
4 (CLK4) , 6 (T6) 3 (CLK3)
R (T7) 1 (CLK1) 8 (T8)
2 (CLK2) . , 3 (SR3) (OUT)
4 (SR4) (IN) 7 (T7)
2 (N2 8 (T8) (VSS)
, STO ST2 5 4N (SR1) AN+1
(SR2) . , 2
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1 2 4N+3
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