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7 6 LCD
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1 TFT—-LCD(Thin Film Transistor Liquid Crystal Display) (100)
.1 , LCD (100) , (glass) LCD (10) ,LCD
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(timing controller ; 40) , (backlight ; 60) (chassis)
TFT-LCD ( LCD ) , LCD (100)
(notebook computer), (television ; TV), (monitor)
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(60) , (62), (fluorescent lamp ; 64), (66) ,
(64) . (64) CCFT(Cold Cathode Fluorenscence Tube),
HCFT (Hot Cathode Fluorenscence Tube) , (66)
, LCD (10 , (20, 30) , (60)
2 LCD (100) , LCD
(100) (brightness) . ,
, (60) . , LCD (100)
: (62)
(62) :
, (dimming circuit ; ) (64)
2 , , (200)
(CTL_V) (62) . (200) (CTL_V)
, (62) (CTL_V) (64)
(60) , , (CTL.V) 0 - 3.3V
. , (CTL_V) oV ( ; black) ,
(CTL_V) 3.3V ( ; white)
, , LCD (100) (
(frame)) ,
LCD
| , LCD |
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1 1 ,
2 2 , 1 2
1 2 3 3 ,
3
, 1 2
3
)
3 12
3 LCD , 1
LCD . 3 , LCD
, LCD (gray level) 1H ( )
, (DUTY) (420)
(400) , (400) 1H (DUTY) 1 (frame)
(summation) ,
(Vduty) R-C (500) .R-C (500) (62)
(Vduty) ) ( ) (64)
LCD
(400) ,1H 1H
. , 640 VGA LCD 1H
(black) , 0 (pixel clock) (high) 0% (DU
TY) , 1H (white) , 640 (pixel clock)
(high) 100% (DUTY) . , 1H
, 50% (DUTY)
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, (420) 1H (DUTY)
, R—C (500) (400) 1H (DUTY) 1
R-C (500)
(C1) Vo , (high duration time) T1 Vc
1H . (high duty rate) (D = T1/1H*100%) (400)
, 1H R-C (500) (Vduty) [ 1]
[ 1]
Vduty={Vo+(Vc-Vo)x [1-EXP[-TL1/(Rx C)]1}*x EXP[(T1-1H)/(Rx C)]
(Vduty) (400)
(DUTY) (T1) , (Vvduty) (erspo
nse time) R-C (500) RC (RC time constant)
4 3 (420) R-C (500) (Vduty)
4 , RC 1H 10 ,0-15
(DUTY  100%) (Vduty) , RC 1H 1
0 (DUTY 50%) (Vduty) . , BOH
(Vduty) (saturation) , 50H RC
5 3 (420) R-C (500) (Vduty)
(64) . 5 , R—C (500)
(Vvduty) (62) : (62)
(Vduty) ,
) LCD , LCD
(duty rate) (Vduty) , (Vduty)
(62) (64) :
, LCD
6 LCD , 2
LCD . , 6 LCD
3 LCD : (400) (420)
(DUTY) , (200) (CTL_V) , R—
C (500) (Vduty) (600) 3 LCD
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(600) , (R3) (400) 1H (DUTY)
(base) ,R-C (500) (emitter), (200)
(collector) 1 (T1) , (
T1) (R2) 1 (T1) NPN
, NMOS (operational am
plifier ; OP AMP)
(600) (T (420) (DUTY)
(200) (CTL_V) (DUTY) (high)
, (CTL_.V) R-C (500) .R
—-C (500) (600) (CTL_V) (C»)
(C1) (Vduty) . , (
200) (CTL_V)
(600) R-C (500) (Vvduty)
1 (T1) (200) 2V (CTL_V)
(600) 1 (T (DUTY)
(CTLV) R-C (500) . R-C (500) (DU
TY) (CTL_V) (C1) , (C1)
0-2v (Vduty) 1 (T1)
(200) v (CTL_V) (600) 1
(T (DUTY) 0-1Vv
(Vduty) R-C (500)
, 1 (T1) (DUTY)
(400) , LCD , (200)
( ) . , (600) LCD
(62) LCD (200)
7 6 LCD
8 6 LCD
7 , LCD (black)
(white)
, LCD
, 8 LCD (black)
(white) 2.2W ,
(mosaic pattern) 0.9W
LCD (600) (200)
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, NPN (T1) (600) LCD , NPN (T1) PN
P 9
9 LCD , 3
LCD 9 , 9 LCD
6 LCD , NPN (T1) (600) PNP
(600') , R—C (500') (R6)
6 LCD
(600') (R4) (200) (CTL_V)
(emitter), (R7) (400) 1H (DUTY)
(base), (collector) 2 (T2)
(T2) R-C (500')
(600') (T2) (420) (DUTY)
(200) (CTL_V) (DUTY) (high)

, (CTL V) R-C (500" ) :
R-C (500') (600') (CTL_V) (
C2) (C2) (Vvduty)

(200) (CTL_V)
R-C (500') (Vduty)
. R-C (500') (R6) ,R-C (500')
(Vduty) .
2 (T2) PNP
PMOS
LCD , (200) ov (CTL_V)

, (600') (T2) - (Vbe) oV (CTL_

V') R-C (500') . , - (Vbe)

10 (level shifter)

10 LCD 4
LCD 10 10 LC
D 9 LCD , (400) (600') (700)

9 LCD
(700) (600') (R8) (400)
(Voo ) NPN 3 (T3)
(R9) (R9) (DD, (R9)
(Voff) (R10) .
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, NPN (T3), (D1), (R9, R10) (700)
- (D1)- (R9, R10)— ( , =5V )
3 (T3) - (Vbe) (D1) , 3
(T3) (R9) . , (600" ) (T2)
, OV (CTL_V) , OV (CTL_V') R-C (500" )
11 (700) LCD
(400) 0 3V (DUTY) (700)
(DUTY) oV —-0.6V( , —Vbe) (Vshift)
(DUTY) 3V( , Vop)) 3V—-Vbe 2.4V (Vshift) .,
(700) O 3V (DUTY) —-0.6V( , —Vbe) 2.4v( ,3V-=Vb
e) (Vshift)
(Vshift) PNP (T2) (600" ) , R—C
(500') (Vduty) . , —0.6V( , —Vbe)
(Vshift) PNP (T2) —0.6V(—Vbe)+Vbe ov
(CTL_V') R-C (500" ) , 2.4V (Vshift) PNP (T2)
3V (CTL_V') R-C (500') . PNP (T2) (CT
LV)( , (200) ) ,R-C (500" )
(Vduty) . (Vduty) (62)
11 , (CTL V")
12 LCD .12 , S10
(400) (420)
(1H) . S12 (420) (DUTY)
(600) . , S14 (600) (DUTY)
(200) (Vvduty) , (62)
(Vduty)
, LCD (400) (420)
(DUTY) (200) (CTL_V)
7 8 , LCD
LCD
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11.

10 ,

12.

Vduty={Vo+(Vc—Vo)x [1-EXP[-T1/(Rx C)]]1}x EXP[(T1—1H)/(Rx C)]

13.
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