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TFT LCD.

(CRT, cathode-ray tube)

Thin-film transistor liquid crystal display,
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(LC, liquid crystal)

Friedrich Reinitzer
(cholesteryl benzoate)

O.Lehmann,

(optical anisotropic).

(isotropic liquid).
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(biaxial)
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(LC, liquid crystal)

1. (Sematic) : :
: | : S(order parameter) 1..
(director), | : ;
| : "Sematic A phase".
(tilt) : "Sematic C phase". A,C :
: : "Sematic B phase" : B phase

C phase : C phase chiral B phase. Chiral
sematic C phase Sematic B phase( 4). :
2. (Nematic) : Nematic : thread

: ( )
3 | S - | 7 (
) TFT

TN(Twisted nematic)
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i 4:Chiral sematic C phase
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(LC, liquid crystal)

3. (cholesteric) :
5
Z ;
360 pitch.
Chiral nematic phase.
4. (disk) : , : (disk),
(discoid).
(polymer liquid crystal,
) : TFT

(thermbtropic), | (lyotropic).

(anisotropic)
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i 5: (Cholesteric)
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(Anisotropic)

1. £ (dielectric permittivity) : :
g, ( )y € ( ). E,>E
, . Eg,/<E

TFT LCD TN ’
AE(=g, € ) , (threshold voltage)
2. (refractive index) :
n, n | |

(uniaxial) : : n,,
ordinary ray : n,. ordinary ray
: n,, extraordinary ray , extraordinary

ray : (birefrigence)An = n._-
n

o
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n (:/.79) n = n,

n-n,>0. An=>0, :

, An<QO.

: (elastic constant 'K, , K,, , K3 ), ; ;
K, (splay) , Ky, (twist) , Ky (bend)
: (viscosity coefficients ,n ),

(response time), :
(magnetic susceptibility), : Xy X
A= % (conductivity)
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eParameter define

ne :nextraordinary :nparaIIeI:n//

rlo :nordinary :nperpendicular:nl
*Optical anisotropy
Birefringence An=n,-n,
Positive birefringence : n.>n,
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(polarizer)
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(polarizer)
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O : TN(Twist Nematic) LCD
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(Thin film

transistor, TFT), (Color filter). (
3)1
Pl(polyimide), (rubbing) : Pl
: : Pl : 3
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i TN(Twisted Nematic) LCD
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. TN ,
90 .( 9) 9 |,

90 , , 90 .
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* 10 : TN(Twist Nematic) LCD
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Normally white normally black

NW(Normally white),
normally white.

NB(Normally black). 9 10 NW
11 , TN LCD :
NB NW . NB :
NB : 90
NW NB ?
NW
: : NW
NW : : NB
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TN LCD Normally white Normally black

11

Normally Black
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STN(Super Twisted Nematic) LCD

STNLCD TN LCD : TN LCD,
: 90 . STN LCD :
180 , 270 ( 12)
: : 13 TN STN LCD
Normal White : , TN LCD
, STN LCD : TN LCD
90% 10% STN LCD :
: : : TN STN
: TN LCD, STN LCD :
TN LCD 6~8 bits : 64~256 . STN
LCD 4 bits 16 : STN TN LCD
(response time) STN LCD
100ms TN LCD 30~50ms
STN LCD
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12 : TN

STN(super twist nematic) LCD

TN LCD

STN LCD

a

a

( 270 )
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13 : TN STN LCD
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TFT LCD(Thin film transistor liquid crystal display)

TFT LCD
0.1pF,
TFT
16ms )

TFT LCD. 14

: C_c(capacitor of liquid crystal).

TFT :
( 60Hz

Cs(storage capacitor

LCD source driver

0.5pF),
: TFT
LCD source driver
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14:TFT LCD

Protective film

Black matrix Common electrode
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Display electrode Prism sheet
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(color filter, CF)

, ’ pixel.
1024*768 ,
15

pixel,

RGB

14 . , black matrix

ITO , Cr/Al ;

TFT
16

AV
(triangle,

pixel.

TFT

(mosaic,
delta

15
. RGB ,
RGB ,
1024*768 pixel,

, Black matrix.

15 | RGB
black matrix ,
(stripe) OA :
?
AV | |
) AV,
)- ’ . ]
, pixel,
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i (back light, BL)

CRT
: 14
( ), : , prism sheet,
TFT LCD
: prism sheet
TFT LCD . TFT LCD

www.FPDisplay.com




i (Sealant)
14 spacer
spacer
(gap),

spacer

spacer
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(Aperture ratio)

? 17, 17
LCD source gate
TFT :
black matrix
17

: 50%( )
:95%( )
:95%

:50%( )

:27%( 80%,
RGB :
80%*33%=27%.)
6%0,
TFT LCD
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17:

Display electrode

—
LL
-

Gate electrode

Source electrode
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END
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