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Reflective Field-Sequential LCD without 
Micro-Color Filters using Color Polarizers 
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i 

We propose a new reflective color LCD using color polarizers based on the confirmed 
field-sequential LCD (FS-LCD) system. As a result of the experiment, it is that bright color 
images can be obtained by this reflective LCD. 

Keywords: color polarizer; field-sequential LCD reflective LCD color-filterless color LCD 

ASeld-eequential LCD (FSLCD) without mimalor filtere haa reoently 
been reportd [l]. This LCD haa advantages cfhlgh baightness, low 
Powerarnwunptrrm ' highduticm and aimpleGabaication proceea 
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3 16421761 TAKAMICHI INOMATA era\. 

On the ather hand, reflective calor LCDs [2] have ath.racted many 
inkreat4 not only iix the pcntahle idnmatm systemsbutalmiixthe 
deck-top monitm displaye because dlese eye-&tigue. 

Therefiol.e,wepropaeeanewdectiwcolQLCDusing&- 
baaedon the FSLCD system. In this system, & polamem are one uf 
the key mmponenta to get bright mlcn imagw, 80 that we have specially 
fiDcueedon development afthe& palariaere with suitable abeorptton 
spectra and high didmimn. In this paper, we deecribe the deap concept 
andtheexperimentaldta 

Fig.1 showsthe structureofa new reflective & LCD whichis annpoeed 
of two parte: two Uhda  with fiw colar po!arkm [3] to amtd spectra 
and a matrix LC-panel uaing ROCB mode to display hlack and white 
imagex3. The h e r  two LCQlleonly turn the palanzed direction dhght 
by9odegree3Oraero. FLcdlissuitableiixtheeecella. E a c h h d t h e  
four palariaers are stacked with their absanptian ruds d to each 
other as SlOlRm in F'ig.1. The ROCB ceIl Inapoeeaby Uchida, et al. has 
advantages d gray ecale capat&@ very wide viewing, hlgh bighhas 
andfaetrespanee. 
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REKECTIVE FIELD-SEQUENTIAL LCD [2 177]/3 17 

We examinedtoreduce the opticalloeetomaxkize brightness. standatd 
-=- ' betweentheprcbctiveTAC(~l-cellulme) 
films whcee thickness are about 8 0 D r n .  In o w  reaectiVe FSLCD, many 
piecea d TAC filma is ueed as shown in @.%a) became one eet dador 
palariaers=~pO€leddtwo~Iltoolarpalanzers~ShOWnin@.l. 
In order toreduce the light lossbythispalarizers, we reduced the number 
d TAC films and redud the thidmws dTAC 61ms to 5 0 ~  m. 
Inaddition, the TAC h is usually dopedwith UV& material while it 
abmrbe not only UV-light but also a part dl3lue lights. So that, we 
replaQd the UVabTAC film to usual TAC film except the top film as 
ahown in @.2(b). U . 1  showsY, x and y cadinates donly TAC filma 
in hlghbrighlaleea &dru%m? amlparedwith the standard one, whereY,is 
theluminouebrigh~d~vematerialasdefinedbyEq.(l). 

iM 

It is seen that bnghtneaa adchromaticity are amaiderably impwed. 
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3 18/[2178] 

skmdand- 
=&-- 

TAKAMICHI INOMATA ef al. 

Yp f J 
96.93 0.324 0.W 
97.67 0.319 0.320 

kl + k2 
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REFLECTIVE FIELD-SEQUENTIAL LCD [2 179113 19 

We uaed two akuhe tm . syetemstooptimiaethespech.adoolor 
polariaers. One dthem is CIE 1931 ahimetm ' eyetem for calculation of 
the chromaticity. The other one ie CIE 1976 (L*,u*,v*)& spaoe for 
calculationofthe saturation as shownin Eq (4). The spectra ofdichmic 
dye were eettoadjust R, G and B area d C I E  1931 chromaticity diagmn 
and the dymg quantities dthe dcr palanzers Were acbusted to get 
maxim saturation (0 as &own in Eq (4). where Y" i s Y  ofthe @t 
murce and % and v, are u* a n d 9  ofthe hght ~oulloe. The light aource is 
D66. 

I 

-16 ,  ~ * = 1 3 1 , * ( ~ ' - ~ ~ . ) ,  v '=136(vf-v,)  

u'=  4 x  v' = 9Y 

[ '* = &qF 
- 2x + 12y + 3 ' - 2~ + 12y + 3 

' bytheprocedurementiondinthe 
p r w i O u s  section are ahownin l3g3. ?gble 3 and Fig.4ahow theirx and 
y camhates of the epectra and CIE 1931 chnrmaticty diagram, 
respectively. 
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320/[2180] TAKAMICHI INOMATA er al. 
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Fig. 4. CIE 1931 cbmtn&@ * .  ~ ( L i g h t a a u r c 0 : D 6 6 )  
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REFLECTIVE FIELD-SEQUENTIAL LCD [ 2 1 8 1 1/32 I 

CONCLUSION 
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