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ABSTRACT. '!he article deals with pi::eparatim of nematic display devices by 
using i::eady mxJe mixtui::e as at:ti. ve substance. The aim of experi.nents was to 
dJtain stable and sinply prooedures. S];:ecial attention was paid to the aging 
effects, as well as to other processes heaving the influence an the life tine
of I.a> device. 

lN'mCIXJC'l'ICN. Liquid crystal mixtui::e, camercialy known as RO-'IN-101, as an 
active substance in liquid crystal display device has teen used. 

Fran the structural point of view mi.xtuie RO-'IN-101 is nenatic, 
i.e. such type of structure whcse orientation arangenent of rod nolecules foll­
ows the rotaticn about sate axis. Molecular orientation changes by this rotatien 
£ran cne to another wall of the cell for 90°. Cells of the thickness of 10-20 µm
are filled with such active substance and pit between two semitransparent elec­
trodes. 'I\«) CIOSsed po�sers ai:e attached en both sides of the cell, and the
'thole device is known as liquid crystal desplay (I.CD) device, Fig. 1.

'1he principle of LCD is the following: 'Ihe plain of polarisation, 
i .e. E vector of the incident light follCMs the rotation of the structural ara­
ngement of the nolecules, .and me has light at the exit of the cell, Fig. 2.
However, \othen the voltage is applied m the electrodes, the molecules of liquid 
crystal take the orientation parallel to the applied field, and i::esult is that 
me has dark at the exit of the cell, as is sham. on Fig. 3 .  'lhe effect foolows 
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the shape of the electrodes, and ve:cy silTple display can be cmstructed. 
However, many intemal as well as extemal influences can significantly 
reduce stability and life tine of the device. 
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EXPERIMENTAL RESULTS. Ch the glass plates of 4 ari2 (2x2 ath , with flattnes 
better than 5 µ ,  a semitransparent electrodes of Al and Nier, thicknes of 250 A
and 300 A, film .r:esistance 8 S'lA:, and 12 n/c .r:espectively and transparence of
80% for 6328 A line He-Ne laser, by evaparatim in vacuum we.r:e deposited. Eva­
porator was VARIAN NRC and thickness of the electrcdes has 1:een cmtrolled by 
autanatic cmtrol system J\00 200. � used 
the spacers. 

plastic foil and e(X)xy as 

'lhickness of the spacers varied between 10-30 µ. After finishing 
preparatim of the cell, the mixture of nematic esters RO-IJN-101 of Hofman 
Ia Roche Co. has been put inside, as an active substanCP. in display. Finaly,the
polarisaticn foils of 0 , 25 nm thicknes of liqht transmitivity (ZIRAID B-45) 
of Baum Chemical Co. , we.r:e added m both sides of the cell .  Because of the 
reascn of simplicity, the electrodes in the first exi;:erinents r,.e.r:e taken to 
be round in shape, and the catplete device has to give "display effect" in 
the azea where electrodes have 1:een crossed. In latter eX{:eriITents we started 
with 7-segnent nUil'eI'ical display cxnstructicn. '!he first experinents after 
difficultes with fixing of the spacers, finding ar;:propriate spacer thicknes 
as \Ell as filling the cell in vacuum - we.r:e successful. 

Ole of the aims in the exp3rinents at display device was to find 
it's real life-tine as -well as the infltEnces of more flexible and simply 
prooedw:es of preparaticn en I.CO devices properties, stability and duraticn 
age. � found that after three mounths of ve.ry successful q:ieraticn the IlD 
effect suddenly desa?.;)eared. 
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Theoreticaly, there is a number of reasons which can be 
responsible for the foillure. 

Trivial reasons like breaking of electrica l contact on 
one or both electrodes can be excluded : electrical integrity 
of the circuit was experimentaly confirmed. The voltage we 
used was less than 2V, and the experiments were actualy very 
short about a few minutes every time. Under these conditions 
hydrolisis of LC because of DC component on the electrodes s 
seems not to be very probable. 

'.11le reason like contamination of LC during the filling 
of the cell is theoreticaly possible. As we used a special  thin 
hollow needle for this operation, LC was not actualy in contact 
with air or other chemical agens : we do not believe that conta­
mination was the reason for the foillure. 

There is a real possibility that the end of life-time of 
these mixtures, was the reason for the sudden change, because 
the mentioned age (2,5 years ) is comparable with the age duration 
(3-3,5  years ) of the similar kind of nernatics in display devices, 
according to the results from Philips laboratories. < 2 >

In the next period we shell tray in contact with Hoffman 
la Roche labs., to find out the reason of the mentioned behaviour, 
as well as to finish the construction of stable numerical display. 
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