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Novel Optical Compensation Film for TFT-LCDs
Using Discotic Liquid Crystal Aligned Obliquely
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The Wide View Film, a novel optical compensation film for TFT-LCDs was developed to realize wide viewing angle
characteristics, without sacrificing brightness of 1.CDs, utilizing negative birefringence of a discotic liquid cristal. The
optical compensation of the Wide View film is to make the coating layer of negative birefringence material have the
same orientation structure as that of TN liquid crystals in dark state of a TFT-LCD so that al} compenents of positive bi-
reftingence of TN liquid crystals can be compensated. It was found that thin coating layer can be made of discotic ligquid
crystals which align obliquely and optically in high order. Therefore discotic liquid crystals were utilized as the negative
birefringence material for the WV film. In this paper we describe mainly the characteristics and behavior of discotic lig-
uid crystals on alignment layers and the application of the thin ceating layer to optical compensation film for improving

the viewing angle of TFT-L.CDs.

L L & i

BEEET7 A LZ TNERE— FOTFM-LCD O
W42 ERTAMEDOMBET « Ao (P4
Fui WV FIm 7 1 R = —A) #B%E L. TFT-LCD
EAVLNDS TN TSR OERS T Th Y IEDEH
HREAEEZET S, TN HERSBROBESITTHY,
SR A RO EERELETI I Ltk
LCD #RLFEIT LY, WS TOEBITRAE L
L, LCDEABBHL T DRODRERELEDL-TL
¥ 5. ORI & S RRRNM OSBRI, TFT-LCD
OELRETRONE <, HIFARNERORETH
AridbhbhidsrIzr—rarTeRELE 2,

TN EEOBRITER IR0 &, B OmInEEN &
EEOMBOYEE - B EED Lo iclHASbESZ &
THRAZ @ e ORI LR R TTRETE S Z &3

FRIENTHEY, L LehE, finkiiegds
TN AR ZHET D & 5 Mo MV e £ oo IR S8 P
BAHTHE AL, BRREREELRPoEY Y,
bhbfid, BHOHNEADTRRFRAEEETS X
GIEMB AT 3 2OFERME LLE. FRBIE
Vw74 A hEBELT— A CEET D HFEY, 7Y
AEYRY - FARNATHE”T I LICXDH
B, FaRaT s v IR EBERCTFL v TS AL
EMEN S S HETH DY, WV 7 g AT AR
WH3IEBROT 22T w ZERERNCEES N,
WAZELZREOY Z —F =2 a VE{LRNE < LIRS
MELE7 AATHD, "B BEZRLHRETHHRE
e, "B Rib, #OHRE WYV 74 b%
fnd b EFELS LS A2 ORDHFINESGDER 8 BinD
5, THAMTRERLOa Y N5AMO0BLTRE
LT 60~70"BL EOREFAERD Z LB0EL ko .

—51 —



334 HEBEE Fiok EsE

Analyzer
WV Film

> glass

[__~WVFilm
St Polarizer

Fig. 1 The structure of LCD with the Wide View Film.
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Fig.2 O-mode liquid crystal cell.
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Fig.3 Compensation with oblique alignment.
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Fig. 4 Compensation with hybrid alignment film.
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Fig. 6 Phase structures for discotic liquid crystal.
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Fig. 7 Angle of minimum retardation value vs angle of sili-
con mone oxide vapor deposition.
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Fig. 8 Schematic alignment of discotic lquid crystals on
Si(r alignment layers.
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Fig. 9 Rectardation vs measurement angle cn a pelymer
alignment layer.
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Fig. 11 Color-constant wide view display.
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