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Study on electre-optical properties of LCD

and experimental methods

HAN Petqi, LIU Tiarshan, GAO Xincun

(College of Sciences, H ebei University of Science and Technology, Shijiazhuang H ebei 050018, China)

Abstract: Based on electre-optic effects curve of LCD and Freederickszs phase transition theory, the relation between coeff+
cient of viscosity and response time of LCD, was analyzed. A function expression of driving voltage and rise time was obtained
by reverse educing method, the response time and threshold voltage were tested by experiment, and the result show ed that the

theory agree with the experimental facts.

Key words: twisted nematic liquid crystal; electre-optic effect; t hreshold voltage; response time; gradient

(twist nematic liquid crystal) TN-LCD, ,
. TN-LC
TN-LC
“(FD-LCE-1) 7, 90°
1
1.1 1IN
TN 1 ,
; ( ) )
:200712-21; : 2008 05-23;

(1955 ),



276
( ITO) )
B1 TNZ& & ITEEH
Fig. 1 Structure of TN-LCD
) ( ) 90°,
TN R
, 90°,
, s « ’7(
)’ B
) 5 ’ ( B2 &S b E
o0 (2] Fig. 2 Voltage is zero
(Uth) N N
Un 2 N N N
90° 3
10%
(Un), 900% .
Y , ¥= ﬁ
Uxn g
Uw’
R 1
TN Un Nr AE
Ku, Kz, K3 31
Un=T l\lk i (K:?: ;82[{22)/4’ (1) ) >
0 S
Kiu,K2, K3
Freedericksz , , B3 ShAew 2L & AR AL R
Fig.3 Relation between applied voltage
and output optical intensity
n| K K
thi= —5 thi= JT
H h d 0 Ax ( )7 U hi AS ( ) (2)
1.2 ( )

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2717

4
Lr td I+
ta= (c&°)/K 70, (3a)
= (4T0:°) /( AEU — 40 Ki) (3b)
Il 5 Z s Kii > U 5 €
4
T A
ta ¢ R N BEER
10% AW : R RN
tr: 10% 08\0 °o\° § ; ‘:
90% -7 | /Y ToHR
fon: (1) vy B —— sforee o HBER
> < > o
(tr) ? litmt_', J‘_M&’
tse i
. o DOAAnAAnNAn R
Jubuuuaun
EAPE— FE ——>|<¢ X5
i 90%
10% . — um N .
B4 i 7R 3 fof Rz E ] SL i &
bott: () Fig. 4 Response time curve of LCD
(1)
(1 (2), (3b) br =
4T/ A U~ 46 UT), (4)
1 AU -48UL) _Ae .., 48AE >
s = AT = 43Trlz2U -’ Un= AU - B, (5a)
_ _AE _ 2
A= 4JTnZz, B= 48A Ulh,
_ B
v FB- (5b)
N 5 U 5 U tr
, , A, B, (sh) U
2
[ ”’ 5
6 7 1 2 3
\ \
R T A I S N B I sttt ettt | (i
[ ] ]
Hoo ) 279
1— ;2— ;3— 4—
5— ;6— ;T—
BS bk KB
Fig.5 Experiment instrument of Led electro-optic response
1) , 650 nm

2) 0~ 10 V( ) , 500 Hz



2008

278
3) 0~ 2 mW
1400
1200 o llll.'.-.....-.—- "
3 000 - _,x' Us=139 V
3 /
3.1 = 800 - /
« 2 — o ES r
) (= 16.0 C) 2 600 _/
. 500 Hz SHJ05101101 S /
. 400 + /
/
6 Un 139V, 200 ;-_{ Uo=2.46 b
--‘ 1 1 1 J
Ui~ Us , Y= ZTO 1. 77, 0 1 2 3 4 5
W3 E/V
- B 6 Wk md
: Fig.6  Electro-optic effects curve
ITO
1 160
’ i A=3.680 47;
2, 140 B=2.640 08x10™;
500 Hz 120 r=0.996 13
2 2 2 lm
Ir _ @
10 =
| —l< 60
- U? 7 40
. 20
1)t u( ) 0 5 10 15 20 25 30 35 40 45
2) Un & , s UV?
. B 7 v 2B TE] 2R
Fig. 7 Response time
3) Ir Ulh
[B [ 2. 640 08x 10"
= 1.42
1\14148’ r\I4><3 68047x8.854 19x 10" v
Ulh: 1 39 V ” ’
N Uuw 2Uw 5 ’ ’
2U1h
4
TN )
[1] . TiO, (1. , 2007, 28( 1) : 14-18.
[2] [M] : ,1988.
[3] [M]. 3 ,2004.




