Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 12, No. 2, pp. 176-181, 1999,

CFIB &ifd 712M Ez(ojojl= EHMAS oo S
ma|ElE2} YA ZHjE TN-LCDS| HVIstgY

Generation of Pretilt Angle in NLC and EO Characteristics of Photo-aligned TN-LCD
on Soluble Polyimide Surface Containing Trifluoromethyl Moieties
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Abstract

The generation of pretilt angle in nematic liquid crystal (NLC) and electro-optical (EO) characteristics
of photo-aligned twisted nematic (TN)-LCD with oblique p-polarized ultraviolet (UV) light irradiation
on the two kinds of the soluble polyimide (PI) surfaces containing trifluoromethyl moieties were investi-
gated. The generated pretilt angle of NLC is about 2.5° with P-polarized UV light irradiation of 20°on
PI-3 surface at 20 min. However pretilt angle of about 0.5°are observed on PI-1 and PI-2 surfaces.
The generated pretilt angle of NLC on PI-3 surface may be attributed to the trifluoromethyl moieties
attached to the lateral benzene rings. The voltage-transmittance and response time characteristics of
photo-aligned TN - LCD with p-polarized UV light irradiation of 20°on PI-1 surface at 20 min were
almost same in comparison with the rubbing-aligned TN-LCD. However, the high threshold voltage and
slow response are observed on PI-3 surface. Also, the decay time r, of photo-aligned TN-LCD is attrib-
uted to the anchoring energy of NLC.
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Fig. 1. The molecular structures of the three
kinds of the polymer.
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Fig. 2. The system of UV light irradiation
used in this experiment.
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Fig. 3. Generation of pretilt angle in NLC on the three
kinds of the rubbed soluble PI surfaces containing
trifluoromethyl moleties as a function of RS,
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Fig. 4. Generation of pretilt angle in NLC with p-polarized

light UV irradiation on the three kinds of the sol-
uble PI surfaces at 20 min. as a function of inci-

dent angle.
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Fig. 5. Generation of pretilt angle in NLC with p-polar-
ized UV light irradiation of 20°on the two kinds of
the soluble PI surfaces as a function of irradiation
time.

9 Y Agd¥ TN-LCDE A9 &A% 54& v



100 ~#-Pi- 1{rubbing- aligned TN)
- P~ 1{phpto- ligned TN)
§ 80 & Pt 3(rubbing- aligned TN)
B ~8-Pi~ 3photo~ dligned Th)
2 60t
@
E
£ 40}
75}
C
@
= 20t
U 4
0 i 2 3 4 5 [ 7 8
Applied voltage (V)
J8 6. CFyl€ ¥F8 7144 Zelojnlz E9d) 34 A39 UV

3L 209 QAHER 208 2AHE B TN-LCDS
YA TN-LCDSY V-T B4,

Voltage-transmittance characteristics of photo-
aligned TN-LCD with p-polarized UV light irradi-
ation of 20°on soluble PI surface containing tri-

fluoromethyl moieties at 20 min. and rubbing-
aligned TN-LCD.

Fig. 6.

Bz 2SS ¢ & Atk 283 PI-1%2 o] 4@
#% TN-LCD¥ PI-1 %€ =¥ A2@ TN-
LCDET AR Aste] Frhshes AgE Jehidd
o EF PI-3 %g ol&¥ Fulg TN-LCD &
AR Aol AA FrMte AL JshAAn,
5, CFy7l€ ¥# % 7184 Egolvi= BH S o) §
¢ #uig TN-LCDE ¥ 2§ TN-LCDEG
YAA Aol woldE ¢4 U, B AARFol »
A g oJad, ZH71E /MR FYolu= ®
Aol ¥ "FE UVHE HA ZAIG Bl TN-
LCD7F =18 A& TN-LCDRY YA Agte]
Fadte %S dEIADG. ol @ Anziy
B % TN-LCD9 A7 #eEA Eeme] Ba7
7t B2 9¥e vAe Ag ¢ 5 UL

# 29 CFy1€ ¥H% 7184 Eglo|v= HWo)
AN "w3E UV 28 2009 AAg=g 20830 =
Abet FuiE TN-LCDeF 219 Ha2l§ TN-LCDs}e)
TEE=E bt PIL ol lojA Bujgk
TN-LCDZ7} 8" M 2|3 TN-LCD Bt} &73AIzt ©
a 7t F7heke AE%E Jdehiigdch. o) Aste E A
2k Fol Bag e 2 dxstm Yo g
22 TN-LCDY AsAt r, # 32T e o
=3 Zo] BH €,

179

A7) A2 588 e #A] Vol 12, No. 2, February 1999,

E 1. CFy7l8 5T 7184 Egovlz Ewo
A9 Fujg TN-LCDe 3% Halg TN-
LCDY A7tAge] wtg F34g,

Table 1. The applied voltage versus trans-
mission for photo-aligned TN-LCD
and rubbing-treated TN-LCD on
soluble PI surface containing tri-
fluoromethyl moieties.

X Voo Fago]l 90%%Y wWe AY, V& %3}

&°] 10% o] A<t

. rd
d = ”ZK
K — 4K11+(1233"‘2K22)

A71A, V& A7tdd, de 2 A, y= A4
T, Vet 94X A45E vehdo. a8n g4 4
T Kin Ko K 22 57 wig, wsy ujg,
Y wgEe o g}

9 HorRE AHAL r,.e H/HA iz e
Fuol, FAFAT ' VA AYUA ZA SdEe
A& & 4+ A

£ AR 5 oA =8N 2H0E sRA G
€ Feolvls BHE o) FalA ey AMeg 3o
detg g e 2t kel Aeixst F 1x10°
(J/m? o4 AL Hausgo® 183
Hasegawa%ol 938 Egleoln= HEWe M H
B8 UVHE A 29 H1d e Aoz
 1x10" (J/m?) A= Basdzn JAgd?. olzHg
A2 RE, Feloln= EWH A AfFYRE 7
WoAEg A 2ok B A Bo] e Ao Azt
g & vk ok, i TN-LCDS 3H3A1
o] F7tsteE AL Iz kel AfeUA st =]
£ ez 44 & £ glty. ez PI-3 e gl



CFy718 ¥4 7H4 Zolus ERoA vioteld4e ez dA Fulg TN-LCDY A7 FEEH Md4, e

ojx Ful¥ TN-LCD7} 21" A& TN-LCDE
SEHEE s Frhete A%E vENS. &
&, g TN-LCDS Z5Alt ro] o 30ms=
W =¥ $EEEE vehian it o] Ade 1
d 69 V-TEAAA AR Aol F71ste A3}

< Aoz Y4 & F A4 F, HF¥ TN-
LCDY sAizte] Frtdte A A Aol F
7bat7] B Hez Mz ¥ 4 A o H
sasd 7184 Eeolvl= BHE o|§F BuY
TN-LCD® &#E5Ad e EAFz7 ¥
2 %% A REe ¢ 5 A

¥ 2. CF718 73 7184 Edoivi= #EE o
8§ Fuwidg TN-LCD® =%
LCDY $9&%.

Table 2. The response time for photo-aligned

TN-LCD and rubbing-aligned TN-
LCD on soluble PI surface contain-
ing trifluoromethyl moieties.
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