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A liquid crystal device comprises a layer
of nematic or long pitch cholesteric liquid

crystal material contained between two cell

walls. One wall (A) carries a surface treat-
ment giving a first azimuthal alignment direc-
tion with or without a surface pretilt to lig-
vid crystal molecules. The other wall (B) car-
ries a surface treatment (17) capable of sepa-
rately providing both a preferred, substantially
homeotropic alignment of the adjacent liquid
crystal, and a defined azimuthal second align-
ment direction to the adjacent liquid crystal

dependent upon liquid crystal molecular ar-
rangement. The first and second alignment
directions arc approximately orthogonal. The
device is formed into an array of separately
addressable pixels, e.g. an x, y matrix armray.
Each pixel may be addressed via an active ma-

trix e.g. thin film transistors, or in an mms.

multiplex manner via row and column elec-
trodes. Polarisers may be arranged on either
side of -the cell walls with their polarisation
axes parallel or perpendicular to the two az-
imuthal directions. Alternatively an amount of
dichroic dye may be incorporated in the liquid
crystal material, and the device operated with
one or two polarisers. The device operates be-
tween two different voltage levels, one level

providing a non twisted liquid crystal molecu-
lar amangement, the other and higher voltage

provnding a twisted molecular arrangement, The two polansels. or dye plus polarisers, distinguishes between the two molecular arrange-
ments in a manner similar to that of prior art twisted nematic devices.




