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=8 #©F Fgo) ¥ 494 2399 (polarized fourier transform infrared spectroscopy) # A1 #-3H
(ultraviolet spectroscopy)< o]&ste] 4 tJAZHo](iquid crystal display, LCD) 9] #i@=to® AMg7Fsdt
polyvinylfluorocinnamate (PVCN—F) #&9] #3% 2}9]4 (polarized UV, PUV) ZA} 2 #))of] @2 o474 e] Hj
g wjAUZe) B AT FEITE UVe 2ARZIe) Z718te) i} PVCN-F cinnamoyl group?] C=C71&
9] cycloaddition ¥F-02 Q15}ed 1638 cm™'ellA WERFE vinylene —C=C~ FT-IR ¥ #3529 WAo]
28} 1712 em el YER = conjugated C=0 A1&R%9) 28 3517} nonconjugated C=0 A&3% 3
Q1 1734 cm™' 2 o]Fe Btk s PUVZF ZAM PVCN-F ik ARgsle] Alxd o delMe =
AbE PUVE] 24 Wk} 07 dixo] wjgkele delsisly, 2 Wes Ax¥ PVCN-F wigus A8
Nz Hojrls Ago) 218 ek} o2 wlFRES dichroic dye (0144 98 9] A7) glo] BF FT-IR AHE
Y& AMg3to] Elsiiok

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 em™! 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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g wigksel s AAEC R A7 W=l glek LCDe
A dgRAREe] F 719 F7 ITO (ndium tin oxide) J=Ate]el
FQse} 9lon, Ao wigkdE Fofar] fsio} Ay EAE0
HZ5H= polyimide (PD 9 22 vigetel] 344 @9l (velvet) 3 22
o= vl (rubbing) 3l HAE mpE WEko 2 w7l Y
(rubbing method)©] AFFA 0 =E ] ALEH 3L glrk of2ig &M
He 1 il B o) AR 32do] Bolstths =
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cinnamoyl group 0] UV ZARel e} defihe @ste UV/
Vis? FT-IRE A3l A Q) A7sisint 9t PUV 3 &
Hlxzlg uljsko 2 Aakel A celle] A wiEF WEkS AR |
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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°

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

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

1509 benzene ring (C=C) vibration

Material

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

Absorbance
E

Absorbance

(c)

1800 1600 1400 1200 1000
Wavenumber (cm™1)

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

Figure 44 B9 UVE ZARE] A (2) 27 (0) 9 150%
7] UV ZAMIZRE: Z7Kkel W} 1712 em™ C=0 band 34
22 1734 cm™'E 0153k 1638 cm”! vinylene C=C =1}
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e 4 SIStk

0|23+ M3R= cinnamoyl group?] C=C 7]&°| cycloaddition
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2 $AA)7) wlFolck 3 1638 cm™ vinylene C=C 3= UV
ZAL] wkE cycloaddition ¥H2ol 28] TlAdle] Hug 179
717} E451 =3 981 emelX] YERKE trans C—H 93
77 Bl AL ERIF 4= QlGIrk HWE-S] UF trans—cis
o)A 3} Whgo) 93t cis 322 vinylene C—HE 887 cm ™ ol|A]
A vreh A gkttt

olgt HslE tf zpHs] dohir] HeiA Figure 594 120% &
¢F UV 2218 ~#AEdY Figure 5(a) 28 UV 2APES AHE
3 Figure 50)E 7ZMHE AHEHS Figure 5(c) oA YERMIS]
t}. Figure 5(c) ol B 1712 cm™' C=0 band®] = =717}
Zhastda] 1734 cm ™2 o)FE A& A5 & £ a1, UniA
HHAEE UVEA] weby 932 2717t Fasivhe Akde 4
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UV 2470 w2 C=0 ¥|329) 9% 9 27| WislE #2sp)
gI8led UV AR C=0 939 52§ curve—fittingdte] Z
97 WA M3E Figure 69 YERISITE Figure 6914 29
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2700l A3 Aashbt A e} =EA L 1741 em™!
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FAsA st 33 ZE7)F EAe Ag 28 5 9l
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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.

© (d)

Figure 8. Polarized photomicrographs of the PUV irradiated
ITO glass LC cell. (@) non—irradiated LC cell, (b) non—polarized
UV irradiated LC cell, (c) 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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R Fr9)A9) A7) B A 9X9 electric vectorst 24715
o] A%F 7o) Mo] BHIE vector X F vector Ale]2] 2 g9
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E5] & APoM PUV 2 2 Xelof] wE e wakde o
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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 1t 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

“ 1l Denotes parallel transition moment tendency. %) Denotes perpendicular
transition moment tendency.

Absorbance
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Wavenumber (cm™)

Figure 10. FT—IR spectra of ITO glass LC cell with 690 sec
PUV irradiated PVCN-F alignment layer. (@) PUV L FT-IR,
(b) PUV I FT-IR, and (c) difference spectrum of (b) — (a).
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Figure 11. FT-IR spectra of ITO glass LC cell with 5 times
rubbed PVCN—F alignment layer. (a) PUV I FT-IR, (b) PUV
I FT-IR, and (¢) difference spectrum of (b) — (a).

78 A7 Ao By FT-IR AMNEHE 24tk Figure 112
28] #z® 5CB #A9 AY FT-IR AHEHES UehiSich
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o] Yeh= —CaN =29 & Wsks A|Ee] 3|dzfe] uet
Figure 129 YeRAATE

Figure 12(a) ol B3 oFfAg]lw 81x] ob uljakute] 9ol
—C=N 93 #@4 Wsgh= %ol BAIe] A2 YoF BAIEAL
Figure 12(b) @ Figure 12(c) & B3 PUVe| =39 44 A9
—C=N F3= 83 ek 23 weko 2 71 ehlg )= ol
3 Uitk ol oFEd AElw skx] 9& PVCN-F ujjgkate] 73
Qoll= 5CB7F Y% Wk glo) BrralshAl widse] slov PUV

o
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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 #=29] W3lE »d 2w x| Wikl H3siA 5CBEA
o] midEE 28 veRix ok

4 E

PVCN-Fol| tfal UV 2 PUV ZAle] up2 g2 uiigk WFUFE
& A7317] Y8l PVCN-F BEel tigh UV ZAF AFe] Wsts
UV/Vis @ 83 FT-IRS AN 29 o3} 22 2388 93tk
UV7}t 2AREe] w2l PVCN-F] cinnamoyl group®<] cycloaddi—
tion HF20Z 918l 1638 cm elld HERE= vinylene —C=C—
FT-IR A#E" 53 94L& 7487, 1712 cm™ ol vehps
conjugated C=0 =17} nonconjugated C=0 3} 1734 cm™
2 o|x&e Fstgth T8} trans—cis ¢4 3} Hkgol <t
981 em™'¢] trans vinylene C—H 3% 7-4abA]9k 887 cm ™
oA e R= cis vinylene C—H ¥ 3= A< $7I811] @3tk
o] UV ZAte| W} cinnamoyl groupd] —C=C—- A=)
cycloaddition®] trans—cis o323} Wk R} LMo F dofhs
Zmgith £ PUVZE A PVCN-FE diguto g 7ie 9%

E2H, A31Y A53E, 20073

Azt wow Azd A4 Ag Axsle] B IR beamd] Ll
thsled 1004 E2i7im ~AEY S AQIrh obF A% oA o2
PVCN-F HjjgFahg AR 3follis —C=N 9329 wzjo] 719) ¢
o7 BAP} HAR PUVel 38 PVON-F #jehs A3 73
Soliz VY g 20 71 B T-vE A2 & 5 ik
2iEl PVCN-FE ufieto = ARgst o7 412 2ny) wiedel] B8y
oz MPRAS) MEEE & AU wekA, B FT-IR ©
B 71%& ARgslA A Aol AlzAle] e o]y HRE &
SNA UV/VisE g wfg ke S3she Sale e g
T o8E ¢ Tk

ZARRl Z : o] =L 20059 R (IR o Ao

et A e A gg wol 3% A1+ No. FO1-2005—-000-
10054-0).

ilel

P12 8

1. P. Ych and C. Gu, Optics of Liquid Crystal Displays, John
Wiley & Sons, Inc, New York, p.35 (1999).
2. J. C. Lim, S. H. Choi, W. Kim, S. S. Kim, and K. Song,
Polymer (Korea), 29, 413 (2005).
. W. S. Park, et al, US Patent 5538823 (1996).
.B. H. Lee, S. K. Ham, J. C. Lim, and K. Song, Folymer
(Korea), 21, 1059 (1997).
5. B. Chae, S. W. Lee, M. Ree, Y. M. Jung, and S. B. Kim,
Langmuir, 19, 687 (2003).
6. D. Demus and L. Richter, Textures of Liquid Crystals,
Verlag Chemie, New York, p. 32 (1978).
7. K. Sakamoto, R. Arafune, N. Tto, S. Ushioda, Y. Suzuki, and
S. Morokawa, J. Appl Phys., 100, 124 (1996).
8. E. H. Gémez, F. N. Barrera, and J. L. Neira, Biophys.
Chem., 115, 229 (2005).
9. H. M. Farrell, J. E. D. Wickham, J. J. Unruh, P. X. Qi, and P.
D. Hoagland, Food Hydrocolloids, 15, 341 (2001).
10. 1. H. Kim, W. S. Kim, and K. R. Ha, Polymer(Korea), 26,
431 (2002).
11. N. Kawatsuki, H. Takatsuka, Y. Kawakami, and T. Yamamoto,
Polym. Adv. Technol, 10, 429 (1999).
12. S. Wu, Applied Optics, 26, 3434 (1987).
13. K.Haand J. L. West, Mol Cryst & Lig. Cryst., 325,13 (1998).

=W



