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Pretilt Angle Generation of NLC and EO Performance of Photo-—aligned
TN-LCD Using Oblique Non-polarized UV Light Irradiation on
Polymer Surface
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Abstract

In this paper, we have investigated the generation of pretilt angle for nematic liquid crystal (NLC) in
a cell with oblique non-polarized ultraviolet(UV) light irradiation on polyimide (PI) surfaces. It was
found that the monodomain alignment of the NLC is obtained with an angle of incidence of 70~85" on
PI surface. It is considered that the monodomain alignment of NLC is attributed to anisotropic
dispersion force due to photo-depolymerization of polymer on PI surfaces. Also, generated pretilt angle
of NLC is about 3" with an angle of incidence of 70~75" . Finally, we observed that the
voltage-transmittance, response time, and voltage-holding-ratio(VHR) characteristics of photo-aligned
twisted nematic(TN)-LCD with an angle of incidence of 85° on PI surface were almost same compared
to rubbing-treated TN-LCD.
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Fig. 1. The used molecular structure of the polymer.
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Fig. 2. A schematic diagram of UV light irra-
diation system.

zgdeZo 24L& ¢ A9 AL UVE =
e QAEES VFEo st AR vy wEko
2 wF 57 48 A2 (anti-parallel structure)d}
o9 FAE o 60m=E Y. AR BLAE
o %8 dwie A 4ol
2% T. = 81Ty AHEsc.  ze8n Fuped
TN-LCDE A7 $iste] 71 85° o AAbZ
T2 UVHES 1IN 2A8ew A A 45
m AEE A TN-LCD Aol B44
Q9 vjutel AR chiral dopantE F7}& <] dbp
#e 2As9 Arsigen 900 A I g st
AEE HHvh. AT JTAHE ARSste]
viotg deol A AFFYT F 30 EXgAA
t}. Zgolu=dto] UVZE AAXA ZAFS )
% TN-LCDS A7 BeEAL vinsy] 93d
W@ s TN-LCDE AFstgen, #yZ=RS)
E 164mmE AMEEET AT Ao wgAHS
#2ar] Ydete] NFAn RS AHEstEeh 28n
dgo ZdEZL AAHAYS AEsed AL
dA AT, TN-LCDY #7133 548 #
747l dstel FRE-AYEA, $REA, I8z
AGRLAS(VHR)SY 5¢ 2339



3 dz3 ¥ iz

¥ 39 ZEEolulzde] 80" 2 AA UVHE
A ZAAIZL A dvtg Aol AP A}
Ag vehiisle, BFIAWA FFA 249 W3
= z””“’Eﬂ(in crossnicols)AEl 2 1 2 Aol
dAFdg Tk oY 33 Ze] 80° oA 241z
uvge 5346& Aol F9F wgdo] A&
ol BFHYW. ol AL AAAA UVHE A
A oMol AAujgre Zlelul=gt gwo) UV
Fo| zAS} A Zelve FRaEo] o] Ry
o 2M FFolyAdol HAE T, 1 Wger AAE
74 Wdste Aoz 474 5 Yt

O 4= AANAHL oj4F ZgEZe H
Aoz UVvHe daztze Eagne #AE 4
gugich 2% 4F UVH 2AZGEDL 75° o
e AnzA qyFol FAA olFH gled
ol Aatstd o 37 Amol zto] GojAW, Y
4bye UVH ZA4Z7) 80° € wWel Blelny o
*l i go] FAA olFHe] gonf Teider

S AsEw oF 27 otk ojjd AHE wigoez
UV%‘Q AL E o} ZAIAZEE A MY
zeldEZte] FAS a9 59 YEHIRY. 29
Sa)ys 1A UVRS 2 g e de) 232 na
H g UV zAl AxoN 449 zZigez
o) =/ TAHFen P 5byE 243 UViE
ZAEEE e 2EA A §& YaRzd
N ZEgeZel aA $A%E AFS Jehix
ATt

a3 69 Egolnlede] AARA UV 24l
w2 AQNEY vds vetdgUn. SHag FE
Hurgo] Yol o|TAXn PHAL AHog B
Tajutgol #HagozN PHYd 47 A
Ho] o] wgon AR widds Aoz A
Z4¢ 5 4. 283 FARA UVEE A8 &
Zolmjsdto e Z”HEZS YL UVHeY =
Al & ZE2 e FEEUHGo] o] Folx] YR
Aot Eovle) FWTReGY AzaAgo) 71U 3
oz A4 & F glod, AL wWAMHAR] 2
A 7l Yy AHez AA4Y F£ 9k
Yamamotos & W HFE UVHE HAXA zEx}
ol ZASAS o ZAIGEZ AR wEkd =
ggEezte] Zaste YL rusn Yt 3,
Y amamoto %4 ik @49} B g 437 2
dxstn dE AE G F ok B AFNAE o
2§ &A}Z}E«i o& Qioﬂ FALAIZEO] Z7} el

mlo

A7V A2 A5 3 =8 A Vol1l, Nol0, October 1998.

e & AR ZeERezte] AA S
£ A% AsY ol: EZgejnmz=ut gui
=gsE HFHA S UVEY dux dE5 2
Aztzel Frbel diaA oyt Ur] wEelgtxn
AZET ole ZAE( )Y F7to] dEH ZAHE
UVHe 57t cosf o FAZ #HAs7] @)
g1 A4E F At F UVHe YAZ =7} 80
ol 75" o} B ke UVHE ZANTF)Y] &N
= o 149 Hxe] ZARAZYe] ©f =Rty ojefgt
AN 8N ZAADY Fhdl wEN FET
ZAYEE TN 7 HANE ZAREN Z7H
gtojor B} HpRo} Wk, AU¥oez BL o
LME B 750 e ZAAZY] FopA AT 8

AAE 75 % FEH AR W7 YA B
v‘r B ZAAZE TRE FE Aoz AR F
At}

a3 3 ZYolv| =] 80" 2 AAIAA UVHE 243
ZAMA 71 A o] dulg A7d o) HgAn] AR

Fig. 3. The microphotographs of aligned NLC in a cell
with oblique non—polarized UV light irradiation of
80° onPI surface (in crossnicols).
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(a) incident angle of 75° (lhr.) ;
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Fig. 5. The generation of pretilt angle in NLC with non-
polarized UV light irradiation on P surface as a
function of incident angle.
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Fig. 6. The liquid crystal alignment with an obli-
que non-polarized UV light irradiation on
Pl surface.
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Fig. 7. The microphotograph of photo-aligned TN-
LCD with oblique non-polarized UV light
irradiation of 80" on PI surface for 2 hr
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The voltage-transmission characteristics of
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polarized UV light irradiation of 80" on PI
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Table 1. The applied transmission versus voltage for

photo-atigned TN-LCD and rubbing-treated

TN-LCD on PI surface.
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Table 2. The response time characteristics for photo-

aligned TN-LCD and rubbing-treated TN-

LCD on PI surface.
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The response time characteristic for photo-
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