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Development and Industrialization of Novel Alignment Films
with Steroidal Structure for Liquid Crystal Display Televisions
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An alignment film is a material used for the unidirectional alignment of liquid crystal (LC) molecules;
these molecules are located between the glass substrates used inside the liquid crystal display (LCD) pan-
els. Alignment films are an important component as they influence the display performance of LCD panels.
When LCD panels first appeared on the market, they were used as small display panels in devices such as
digital clocks and personal computers; however, in order to extend the use of LCD panels to large-screen
LCD televisions (TVs) later, it became essential for alignment films to become technically advanced.

We developed novel polyimide (PI) alignment films with steroidal structure for LCD-TVs. The PIs can
generate any desired pretilt angles between 3-90°, which are needed to realize LCD-TVs such as twisted
nematic, optically compensated bend, and vertical alignment modes. The PIs also show very stable pretilt
angles, together with good electrical properties. The developed PI alignment films are widely used for large
screen size LCD-TVs with high contrast and fast response time.
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Table 1 Generation method of pretilt angle

Properties of LC cell
i hod of
Generation method of | Controllable| ¢,/ i of | Electrical [Reference
pretilt angle range of it anel tiost
pretilt angle|PTtilt angle|properties
Addition of alkyl-containing 3.5° A % 6
compound to PI
Introduction of alkyl chain o 1n°
- A A
into PI end position 310 6
Introduction of alkyl chain o
X JAN
into PI side position 390 * !
Intrgductlon of' alkyl'cham 35 A A 3
into PI main chain
Introductlor} of fluorine 340 A % 9
atoms into PI
Target to realize LCD-TV ‘ 3-90° ‘ O ‘ @] ‘ -

O:good, Afair, X:poor
* Image sticking of LC cell

Figure 3 Chemical structure of steroidal unit.
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Figure 4 Chemical structure of PI used. X1 and X2:
conventional diamine, Y: diamine with
steroidal structure.
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Figure 5 Relationship between content of diamine
with steroidal structure (Y) and pretilt
angles of LC.

16

JSR TECHNICAL REVIEW No.118/2011



3.3 TN-OCBE—RHECERDRF

FECHFEOR MM Z IS L, FLCDEEA—A—
EORETRIT— 2L, FNENOLCDEE A—H—IC
U CH MO f# b F2 il 72, HARIIZIZ A LCD#
HEA—T—DFA T O ZA5MR, [T 5 EHS
&0, BELINLTLFIVMIRERL 72720, [AT84
FEMEETAHY T IVIHEEAROREL, FHTS
Dy 7V, R)~—055Fm iR s THEORK#
b gEhEl 72, ZHUCED, KLCD#EA—H—DEERIZ
HMETAHTLFIVMIZ~10"T, 7D, ZOTTLAR
EMEICEEN IR EZ B FEL, ST LENOREAM D
THAHEA TS,
3.4 [LiREA-BOVNSANETEL TOVAT—RAED

FIRDRFE

19974F12, LFRETNE—FXD, WHTLLEEL COHE
FDIEL, FRIVITANIBENLVAE—FOWHTLE
WELEINTY. VAE—-FOLCDTIE, 7L F VA8
~90°L, FEICHWTLF VM LELENT. ok
IRENT LTV MAERFBISE LIS, fERmETShT
WL RVAINPANDO R TV IV IR G T R E
FDEATIRERNETH o7z, THUITHLT, Al
DI ATFOUARBHEEETLHYTIV NG, R LDD T
LIV DZEBLEE I 31K, RVAINhAD[ A
TUAREHELTHITIVIOEBAREDRILTY, 7
LF VM 88~90°" A B I EM T AT LA I K7z, VA
E—FOLCDIZBIL Td, LCDEE A—H—LDBHE R
7 —2 %@L TR ALK Of#AIC XD, VAE—FOWK
T LENORH AT,
3.5 AREBRBRTUEREDHDEARDREL

T LEDORBMEIZHE, LCDEEIZH SN LA
FAFERMO KA RSNz, HFAERDOI A XL,
20034E £ TIE1. ImX1. 2mAE E THo724%, 20044121
1.5mX1.8m, 20054E121X1. 9m*2.2m, 20064E12132. 2
mx2.4mé&, DWITKELL Tz, BLAEE 7T A
FAR FICEBATT 2120, —BIST7L -V EIRIEA A3
SNBDY, DFHN0. 1umEEOHNEE T AFER DT AN
Y —ICEIRI§ A720021%, BLIREE E 5 A 5083 A3k
Brlrotz, ZHUIHRLT, RUAINHO[ 27O/ R &%
EHTHITIV R —HIZ, XDB—ITEATEIE
A%, KEUEBCCOERIE R FICIEFIA R 2ez it
L7z, SHUCKY, [ATuARERERTHT TV %R
AR TE AT HIEAM LY, KR TY
FIRIPEIC N D RE A A B S8 L 72,

4 HHOIC

WATLER, #EETIIVEGRICeyF LTIk
WRINVTFARATVLALLT, ko7 E71Lest
H1/3~1/4D0KIEZAK4 # 7)) THRB) T 5[ Eco /K &
BRELT, SBARATHOWRIWFFTES.

REHA &M THADisplay SearchttdFilll T,
20124F 12 1320084F f L i #% kb T1. 8f% DLCDAE i,
201541212, 3FICE TR IN LD 3B S, LCD
O TY, FHIRKHRFILDOED IS TLE DM
WERE, STV E R EO R EMIL S ES
EEZTWD, KEER—REL, SHBMTLEDHE
RKEb, HALEGHENE, Harb AN BHEILEE
Vo KA T LI 7o Bl A SR B L,
LHPMDIRIIF G LIz WEE 2T,

RRE
PR2IAE B H AL R SIO MR FAE S AL AP H %
U

51Xk

1) M. Schadt, W. Helfrich: Appl. Phys. Lett. 18, 127
(1971).

2) Y. Yamaguchi, T. Miyashita, T. Uchida: Tech.
Dig. SID Symp., 277 (1993).

3) K. Ohmuro, S. Kataoka, T. Sasaki, Y. Koike:
Tech. Dig. SID Symp., 845 (1997).

4) K. Okano: Jpn. J. Appl. Phys., 22, 1.343 (1983).

5) M. Gazardand, A. Zann, ]. CDubois: J. Appl.
Phys., 47, 1270 (1976).

6) H. Fukuro, S. Kobayashi: Mol. Cryst. Lig. Cryst.,
163, 157 (1988).

7) BUEBSETY, WU, ATHESAY, mAREA, R
], )N B RAE18IE] R A B A T e 4R,
(1992), p.14.

8) H. Yokokura, M. Oh-e, K. Kondo, S. Oh-hara:
Mol. Cryst. Lig. Cryst., 225, 253 (1988).

9) M. Nishikawa, T. Miyamoto, S. Kawamura, Y.
Tsuda, N. Bessho, D. S. Seo, Y. Iimura, S. Kobay-
ashi: Mol. Cryst. Lig. Cryst., 258, 285 (1995).

10) M. Nishikawa, Y. Yokoyama, N. Bessho, D. S.
Seo, Y. Iimura, S. Kobayashi: Jpn. J. Appl. Phys.,
33, L810 (1994).

JSR TECHNICAL REVIEW No.118/2011

17





