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=2 7Y Falol] Wk Fo)A B35 (polarized fourier transform infrared spectroscopy) ¥} &}2]A #3311
(ultraviolet spectroscopy)< ©]-83to] 44 tjAxZ#o](liquid crystal display, LCD) 2] Hlj&Futo 2 ARE7Fs3t
polyvinylfluorocinnamate (PVCN-F) H&2] 34 x}2]4 (polarized UV, PUV) A} 4 21o] w2 oi7ge] uj
F wAYF Fet ATE FHEISITE UVE] ZAREe] S71e] wkt PVCN-F cinnamoyl group®] C=C71&
2] cycloaddition ¥Fg-0 = Q18144 1638 cm™'ollA} LB = vinylene —C=C— FT-IR &<+ 352 wHo] 7
28}l 1712 em™'ollA YERR= conjugated C=0 A1%%1%gl| €)% 31517} nonconjugated C=0 21531 3
Q1 1734 cm™' & o)3re BIsIIT) B3t PUVZE 2ARE PVCN-F vigule Algaio] Alzs g o =
AREl PUVE] =4 Weka} =z o7 o] wigkshs: E1aiola, ey Wi o Alz% PVCN-F wjgs A3l
R Aoja= o] eH) wheky} 423 © 2 wjgkES dichroic dye (0|44 92 2] H7) flo] BH FT-IR AME
5 AREslo] RISt

Abstract : We studied the mechanism of liquid crystal alignment on polyvinylfluorocinnamate (PVCN—F)
films which were irradiated by UV using polarized fourier transform infrared (FT—IR) spectroscopy and
ultraviolet/visible (UV/Vis) spectroscopy. UV irradiation of PVCN—-F films caused decrease of vinylene
—C=C- stretching peak area at 1638 cm ™! and shift of conjugated C=0 stretching vibration at 1712 cm ! to
1734 cm™! which is caused by nonconjugated C=0 stretching vibration. To study the orientation direction
of 5CB liquid crystal(LC) molecules in the liquid crystal cell with PUV irradiation, rubbing treatment or
without any treatment on the PVCN—F alignment layer, we used polarized FT—IR dichroism technique. We
successfully measured 5CB LC alignment directions, which are perpendicular to the irradiated PUV polarization
direction and parallel to the rubbing direction in the liquid crystal cell without using dichroic dyes.

Keywords : photoalingment, polyvinylfluorocinnamate, FT—IR, liquid crystal, dichroism technique.
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M2, B Ao = Figure 19 YERY Q1= poly (vinyl—
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Figure 1. Structure of PVCN—F.
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Figure 2. The UV/Vis spectra change with UV irradiation time.
Absorption spectra of PVCN—F film irradiated with non—polarized
UV light.
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Figure 3. Absorbance of cinnamoyl group peak change at 275
nm with UV irradiation time.

Table 1. FT-IR Peak Assignment of PVCN-F°

Material ~ Peak(cm™)
1734 nonconjugated C=0 stretching vibration
1712 conjugated C=0O stretching vibration
1638 vinylene C=C stretching vibration

PVCN-F 1600 benzene ring (C=C) vibration

1509 benzene ring (C=C) vibration

Assignment

981 Trans—vinylene C—H deformation
887 cis—vinylene C—H deformation

Absorbance
é

Absorbance

()

1800 1600 1400 1200 1000
Wavenumber (cm™})

Figure 4. FT—IR spectra of non—polarized UV irradiated PVCN—
F films with different irradiation time. (a) O sec, (b) 30 sec,
and (¢) 150 sec.

Figure 404 B3 UVE ZARE| A9l (@) 25 (09 150%
7H] UV ZAREE 71kl whet 1712 em™' C=0 band ¥4
52 1734 cm & ©)%3}3 1638 cm ! vinylene C=C 331}
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ZAe]| W cycloaddition HEg-ol 28] ©dAg o] FHr g v]72]
717} Fol 8L 3k 981 cm oM YRR trans C-H 9=
A7VE EoIEE A ERIE  AlT ANkE-e] U] trans—cis
o8l Wkl &8t cis ¥ 39] vinylene C—HE 887 cm™ 'ol|A]
A YRR gkl
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t}. Figure 5(c)ollA B 1712 ecm™' C=0 band®] ¥ =177}
asheA 1734 om™ 2 oF 3 21& 5] & 5 9lar, UeiA
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270l F28A st A ek erh meAa 1741 em™!
o] YE= non—conjugated C=0 32 WAL UV FA} Z7|oll=
F43M STkt A SR e AE g% 5 9l
Stk UVE 300% ARt $of= conjugated C=0 ¥]39] 38%
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Figure 5. FT—IR spectra of non—polarized UV irradiated PVCN—
F films. (a) 120 sec irradiation, (b) O sec irradiation time, and
(¢) difference spectrum=spectrum(a) — spectrum (b).
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Figure 6. C=0 peak area change with UV irradiation time.
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Figure 7. C=C peak area change with UV irradiation time.
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Figure 8. Polarized photomicrographs of the PUV irradiated
ITO glass LC cell. (a) non—irradiated LC cell, (b) non—polarized
UV irradiated LC cell, (¢) 690 sec PUV irradiation, polarizer
perpendicular, and (d) 690 sec PUV irradiation, polarizer parallel.
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Figure 9. Schematic diagrams for polarized FT—IR measure—
ments.
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Fof|, WAk AF Fg dAn)Es ARgsle] HY texture EIE T
2313t Figure 8- 1l W3 338t @rdela] A 47 Ale] Ab
Z1=0]tk Figure 8(a)+= o7 A8k & PVCN-FE A}&3}o
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2 AFeME o] dEE ARSEA] ¢l 5CBell =0 e
—C=N I5-% o]g3sl] B34 FT-IRE 43 9] uigks =3siick
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Table 2. FT-IR Peak Assignments of SCB

Material Peak(cm™) Polarization Assignment

2955 I asymmetric stretching mode of CHs
2928 1? asymmetric stretching mode of CHy

5CB 2870 I symmetric stretching mode of CHs
2857 1 symmetric stretching mode of CHy
2226 I stretching mode of C=N

“ |l Denotes parallel transition moment tendency. ® 1 Denotes perpendicular
transition moment tendency.

Absorbance

3600 3400 3200 3000 2800 2600 2400 2200
Wavenumber (cm ™)

Figure 10. FT—IR spectra of ITO glass LC cell with 690 sec
PUV irradiated PVCN-F alignment layer. (a) PUV 1 FT-IR,
(b) PUV I FT-IR, and (c¢) difference spectrum of (b) — (a).

Absorbance
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Figure 11. FT—IR spectra of ITO glass LC cell with 5 times

rubbed PVCN~F alignment layer. (@) PUV I FT-IR, (b) PUV
II' FT=IR, and (¢) difference spectrum of (b) — (a).
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He A%E e 5S¢ 5 ASlth

o]yt Ayp= 2] Aaj¥ PVCN-FZ ufjgketo = AMR3st 3¢
of= 5CB 44 EAkse] 2R wWake] wiet FsgstA aldE S-S
LReRdIh ! me8k PVCN-F2] PUV ZARe} 2] Aeje] whe njaka}
yjo] AgExEe] vk ks 7k wet Ads] ERisk] $§l
PVCN-F Z&& vjgkato 2 74zl 4 S Y R beam &k
thato] 1008 Sei7bas AdFEdS 2480, 2242-2213 cm™'
oA LR —C=N 9219 | st AlRo] 547 wet
Figure 1201 YERASITH

Figure 12(a) A 2 oA 3F4] ¢k vjdute] Aol
—C=N #3914 Wsh= Z1ze] TAIRe] A Yow BAEAT
Figure 12(b) ¥ Figure 12(c) & X PUVe| =335 A7 4]
—C=N 9j3= g Wk} eaek weko g 71 RS T8 o
A& VeI o) olF3 A= 314 92> PVCN-F wjgete] 7
Solli= 5CB7F Ash wak glo] EaralakA wigkEe] glouk PUV
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Figure 12. Orientation of LCs in the cells. (a) without any treat—
ment, (b) 56 sec PUV irradiation, (c) 86 sec PUV irradiation,
and (d) 5 times rubbing.
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—C=N ¥)=718] HgE B ey A #Ekel g5t 5CBREAt
Eol mgsE As vERa gl

2 E

PVCN-Fel thall UV 4 PUV A}l w2 Wge] wigk viAYS
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