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Abs t r ac t  
r e t a r d a t i o n  f iim has bccoiiie poss ib l e  t o  d i s p l a y  black- 
and-whi te graphics i n  Super l 'visted Kematic (STR) 1,CD. 

A new o p t i c s 1  compensation mftt,liod w i n g  

- In t roduc t ion  

STN-LCD has  s u f f e r e d  from the problem of the background 
a r e a  becoming colored clue t o  the use o€ birefr ingence effect , .  
Extensive e f f o r t s  have been made t o  resolve t.his prohlcm, 
and we have seen a number o-f successes j n  t h i s  a r ea  [1-3], 

datiori  Control by F i l m  (RCF) method r.llii.ch provides o p t i c a l  
compensation t o  S"I'-L,CD us ing  a polymer f i  lm. 

Me have i n v e s t i g a t e d  v i a b j  l i t y  of a method ca3 led Hctar- 

Re ta rda t ion  Control by F i  lrr! fiethod 

The  k e y  item of t h i s  new t,echitology is 1 9 ~  polymer rctar- 
datiori  f i l m ,  named Retardat ion ConLiol f i lm  (Ri-film), which 
is 80 pfi-thick and Jnonoaxially expanded polycarbormte l aye r .  
The expanded f i l m  does not coii tai~i any dyes ,  a l s o  does not 
have r o t a t o r y  power. Polymer i ~ ~ o l e c u l c s  i n  ttic E i  l in  a r e  !ioino- 
geneously o r i e n t e d  i n  one d i r e c t i o n  p a r a l l e l  t o  the surracr. 

The cons t ruc t ion  of this c;ethod j s  indicated in Fig.1, a s  

e a s i l y  shown t h a t  tlre main sh-uctusl elements aye STK-LCD, a 
cotrple of p o l a r i z c r  and RC-film. HC--f i l v  i n s t a l  led  on STh- 
LCD and a l s o  a couple of p o l a r i z e r  is used, nnr: being p u t  
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under the STK-LCD while the o t h e r  on the RC-fjl~.. 
The o p t i c a l  p r inc ip le  is explained by r e f e r r i n g  to F ig .2 .  

L iquid  c r y s t a l ' s  r e f r a c t i v e  index an iso t ropy  and l i q u i d  c r y -  

s t a l  molecules' twist s-tructure genera te  phase d i f f e r e n c e s  
on the l i n e a r l y  p o l a r i z e d  l i g h - t  t h a t  enters STK-LCD, and the 
l i g h t  e x i t i n g  from SIN-LCD becomes e l l i p t i c a l l y  polar ized  
F!ith d i f f e r e n t  el l i p t i c i t y  and po la r i za t ion  angle  f o r  each 
of R , G  and B uave lengths .  k ' i thout some m a n s  t o  compensate 
f o r  t h i s  o p t i c a l  phenomenon, t h e  i n t e n s i t y  of each wave- 
l e n g h t h  w i l l  d i f f e r ,  caus ing  co lo r ing  no mat te r  what angle  
t h e  e x i t  s i d e  p o l a r i z e r  i s  set a t .  

To 
uniax 
index 
r i zed 
1 i g h t  

p rovide  o p t i c a l  compensation on STK-LCD, ve used a 
a l l y  drawn polymer f i lm.  The  RC f i lm  has r e f r a c t i v e  
a n i s o t r o p y ,  and i t  can r e s t o r e  the e l l i p t i c a l l y  pola- 
l i g h t  e x i t i n g  from SYK-LCD t o  a l i n e a r l y  polar ized  

enab l ing  black-and-white d i sp l ay  on STK-LCD panel.  

' Front P o l x i z e r  

- RC-filni 

, Fror::. Giass si;L;sLrate 

- Frclni A l i g m n r .  layer 

- STN-Lc 

- Rear Alignmnt layer  

Hear Glass subs t r a t e  \ 

A Hear Polar izer  

F ig .  I Construction of HCF-ICU 

~ REPEREiVCES 

rear LCD HC film front 
polar izer  \ polar izer  

! 

(A) GFF Sbge 

(b) OU Sbse 

Fig.2 Polarimtion of t ransmit t& 
l i g h t  iri RCF-LCI) 
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