The Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol 10, No. 10, pp.1011-1015, 1997.

-
z
-
0
o
lo
>l

< [t

A Study on Electro-optical Characteristics of a-TN-LCD
with Polarization of Orientation Film
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(Dae-Shik Seo, Chang~Hoon Lee)

Abstract

In this paper, we investigated the electro-optical characteristics of amorphous (a) - twisted nematic
(TN) - liquid crystal display (LCD) on polyimide (PI) surfaces with different molecular structures. It
was found that the domaine size of a-TN-LCD on PI with high polarization is small compared to
a~TN-LCD on PI with medium polarization. Also, we observed the response time of a-TN-LCD on PI
with high polarzation is slow compared to a-TN-LCD on PI with medium polarization. It is considered
that the response time of a-TN-LCD contributes to surface effect between the substrate surfaces and
the LC molecules. Finally, we obtained that the viewing angle of a-TN-LCD on PI surfaces increases

with decreasing the domain size.
Key Words(Z2 £0f) :
angle (Aot}

1.A 2

25d ABRIA g glo)A
ARAEY WA FRHEA
display device ) 7} ol ¢ 2% S%& ggsin
At 53], AHaZ o)A (LCD) = A 4w
Y, 2%, 7, Fuizt T 4oz Fug A
A °D7], EE FAFEH T THA ALEHa Q)
th LCD &xoll A R siol 8 R Alofzte] 74,

AT AHE oo

22k ( information

A &8lHY, 1487 Folth LCDE Alokzte] §
a8t o]g JAME7] AdH B S =9ty
2 vk EAZA gAY Aokt EAE s
A WwHezE  FIEAN W (optically
compensated method), WEIZ=W W] (mult
domain method), a-TN-LCD %4}, ASM %4

(axially symmetric aligned microcell method), IPS

A0 E Fo 27388
B © 19979 39 179
AARE : 19974 108 69

Nematic liquid crystal (4o}El 24X) Polyimide (Z&2]oal
nematic (OH2H A TN), Rubbing-free(:ta{y),

1011

E), Amorphous twisted
Response time(S g4 %), Viewing

W4 (in-plane switching method), OCB 4]
(optically compensated bend method), PDN 4]
(polymer dispersed LCD with crossed nichols
method) %o &alAd ¢op!?

BAZLA AHEER e EEY LCD AAE
TN-LCD %43 S(super) TN-LCD %W2oz o]
WAEL ZYelrE 59 nEATL W 8 H&

o & ygog FAYZE (rubbing) o2
s }—'é—:% AuEAA R B 9o AREx}
AT YPo2 mdAyE HAWES Algdln
Ak a2y 2, LCDY nAAS, AzZTH9Y
Ha T BHoz o)y WP e AlLA e
A el g AHugriso]l B 275
A Ak TFT (thin-film-transistor)-LCDo] &
|51 JE TN-LCDELHL ko] onitejol A B
= W wets Bzde) 37t gaste] ajopzhe)

[T

¢

¥4 BWL ANT Aok ol#@ TN-LCDY &
& Aokt Bgg FYN7Y) A% PHez Faol
MlEste eyata @ a-TN-LCD7 Toko o

o3t A7 HYGO B Q43 gge zy2



B4 AAE A5t gk Eojm =S
TN-LCD®} Zgojn|=atg o]§% a-TN-
LCDe A71#st EAo] Bt AFEm gt
E AFgME BEA7xr) g2 2 79 Edoin
zug o} 43t a~-TN-LCDE A 7|%8 EAld s}
o AFH T s

Aozt
o4

2.8 g
2 Apda ALg3 wigete ¥x7x7 o 2
Fol Egou=g AlEsH AHER 2 T/
Bare] BA7zE 39 1 o Jelgdoh PI-AE
#4718 7HAa dew, PI-B & IS4 #E
CONH7|E 7} x ok 29 1 9 2 $&/e &2
o}=2)Ak2 ITO (indium tin oxide) Ae] ZHE K
g 719 Yo 2BIYPE o439 L& FUEA
TEE F QHA 250TeA 127 T X3
o utgte AZE4ch 2 FH9 ZEoim=akl
PI-A % PI-BZE o] 439 2tz A=9ANEY T2
2 4g ARG 4 FAe o 6m FEE =3
soch Az de BaAS T3 dAe chiral
dopant (S-811, MerckAh)E 4°] %3 (isotropic)
Aol A FUHd F, LEE WEo dnyg AHE
393 ch. Chiral dopant®] H7be= d/p = 1/4 7t HE
2 3to] AHAL AP A7) A9 pE &

i Ri o
iy

(o

0 0
i
AU
\ CH3
0 0
(a) PI-A
0 0
!
- "Oﬁ"‘
0
0 0
(b) PI-B
ay 1. AMRE 2 2F9 nEAY EXTFR
Fig. 1. The molecular structures of used two

kinds of polymer.
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Fig. 2. The microscopic photographs of a-TN-
LCD on two kinds of the PI films.
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Fig. 3. The transmission-voltage characteristics
for a-TN-LCD on PI-B film
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Table 1. The applied voltage versus transmission
for a~TN-LCD on two kinds of the PI

films.
aim conventional
5 PI-A film (V) |Pi-B film (V)] TN-LCD
Transmissh
V)
Vie 240 1.83 262
Voo 8381 6.95 492
Vor 250 180 84
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Fig. 4. The response time measurement for a-

TN-LCD on two kinds of the PI films
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Table 2. Response time characteristics for a-TN-

LCD on two kinds of the PI films.

film 2 _p | conventional
Time PFA | PEB oD
Rising Time | ¢ 82 132
rr (msec)
Decay Time
e asen 86 | 1243 44
Response Time | 00 | 199 176
v {rnsec)
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Fig. 5. The viewing angle characteristics for a-
TN-LCD on two kinds of the PI films
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Table 3. Viewing angle characteristics for a-TN-
LCD on two kinds of the PI films.

fiim FI-A film ; PI-B film | conventional
TN ) () TN-LCD(°)
Directio
Up 50 60 °)’¢ 53
Down 60 56 15
Left 60 °14 | 60 14 40
Right | 60 ¢4 | 60 o4& 40
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