
EP 0 221928 B1 Description Background of the invention 5      This
invention relates to the alignment of liquid crystal (LC) molecules in
liquid crystal device. Although the description which follows deals with
liquid crystal displays (LCDs), the primary intended application, the
invention is also useful in other devices such as optical shutters. In a
conventional LC cell the interior major surfaces of the glass plates are
each coated with a polymer. The polymer layers are rubbed (e.g., with a
cloth) to orient the polymer chains along a predetermined direc- 10  tion.
LC molecules contacting the polymer align themselves along the
predetermined direction. Thus, the polymer layers are known in the LC art
as alignment layers. In the absence of such layers, the LC molecules at the
cell surface would tend to orient themselves randomly in contrast with
being pinned by the boundary conditions established by the alignment
layers. Nematic LC materials, for example, can be easily aligned by coating
both of the interior surfaces of the 15  cell with a polymer (usually
polylmide) and by unidirectional rubbing of both of the polymer layers. If
an appropriate crystalline polymer is used, such a surface treatment can
also align smectic LC materials. According to the present invention there
is provided a device as defined in claim 1. We have found that the use of
crystalline alignment layers on both cell surfaces of a smectic cell gives
significantly poorer alignment characterised by numerous low-angle defects.
In particular, with such align- 20 ment layers on both surfaces growth of
the smectic phase from the isotropic phase occurs from both sur- faces and
extends toward the mid-plane of the cell. When the smectic phases from
opposite surfaces meet, however, rapid flow of the LC material causes
defects to occur at the interface where the smectic phases meet one
another. In accordance with one aspect of our invention, a smectic LC
device has one interior cell surface coated 25  with an aligning layer and
the opposite interior cell surface coated with a non-aligning layer. In
such a device, growth of the smectic phase advantageously begins at the
aligning layer surface and grows across the cell thickness to the opposite
side. Growth does not nucleate on the non-aligning layer, however. Thus,
growth is essentially unidirectional and the number of discinations is
substantially reduced. In effect, the alignment produced by the aligning
layer is translated through the stiffness of the smectic molecules to the
opposite 30  cell surface; i.e., although the molecules at the non-aligning
layer are not pinned by interaction with that layer, they are nevertheless
held in alignment by the combined effect of the molecular stiffness and the
pin- ning of the opposite end by the aligning layer. Illustratively, the
two cell surfaces are coated with different polymers ; that is, one surface
is coated with an amorphous, non-aligning polyrnerand is left unrubbed,
whereas the othersurface Is coated with an align- 35  ing polymer and is
rubbed. In another embodiment the non-aligning layer is a non-polymer. The
invention exhibits improved alignment quality, latching and multiplexing
for smectic LC materials in relatively thick cells ([err] 2 [err] thick),
but may also be advantageous in thin cells (i.e., those < 2 [err] thick).
Brief Description of the Drawing 40 FIG. 1 is a schematic, isometric view
of a LCD in accordance with one embodiment of our Invention; FIGS. 2 and 3
show the stages in the formation of an aligned texture in a thick (6 [err])
cell using two different polymers in accordance with one embodiment of our
invention. FIG. 2, parts (a) and (b), show a schematic cross-section
drawing and a photograph, respectively, of initial smectic A phase regions.
FIG. 45  3, parts (a) and (b), show a schematic cross-section drawing and
photograph, respectively, of a more adv- anced stage. Regions of contact to
the opposite surface are evident in the photograph of FIG. 3(b). When the
smectic A phase completely fills the cell, the sample looks featureless;
and FIG. 4 shows photographs of fully formed, smectic A phases prepared by
three different techniques: part (a) - PET (rubbed) and PMMA (unrubbed)
which corresponds to the two-polymer technique in accord- 50  ance with one
embodiment of our invention; part(b) - PET (rubbed) and PET (unrubbed) ;
parts (c) and (d) - PET (rubbed) and PET (rubbed) which corresponds to a
conventional alignment technique. In part (d), the rubbing directions are
accurately parallel ; in part (c) an error of about [err] exists. The
samples were all oriented parallel to the polarizer axis to show up flaws
clearly. (PET stands for polyethylene terephthalate and PMMA stands for
polymethylmethacrylate). 55 Detailed Description With reference now to FIG.
1, there is shown a schematic, isometric view of a portion of a liquid
crystal 



2    EP 0 221 928 B1 (LC) device, illustratively a cell for use in a liquid
crystal display (LCD). The cell includes confinement means such as a pair
of essentially parallel plates 10 and 20 which bound a smectic LC material
30 therebetween. The layers (not shown) of the smectic material are
oriented essentially perpendicular to the plates. The smectic LC material
may include a single smectic constituentor a plurality of such constituents
(e.g., a mixt- 5   ure of smectic components having opposing twist senses).
The plates 10 and 20, which are transparent to light, have interior major
surfaces on which are deposited electrodes 12 and 22. Where light is to be
trans- mitted through an electrode, it should be made of transparent
material. In an arrangement formatrix addres- sing or multiplexing the
electrodes are patterned to form arrays of closelyspaced stripes, with the
two arrays being oriented transverse (e.g., perpendicular) to one another.
Thus, the LCvolume in the region of overlap 10  of each pair of stripes
defines a picture element (pel). The individual pals are selectively
addressed by means of suitable electronic circuitry illustratively depicted
as a switching source 40 connected to the array of electrodes 22 and a
switching source 50 con- nected to the array of electrodes 12. For
simplicity, only two connections to each array are shown. The sour- ces 40
and 50 apply suitable voltages across selected electrodes, thereby applying
an electric field E across 15  a preselected pel. The field across the
liquid crystal is essentially perpendicular to the cell surfaces. Means for
providing optical contrast illustratively includes polarizers 60 and 70
formed on the glass plates 10 and 20. The polarizers may be oriented
parallel or perpendicularto one another, and in ferroelectric (e.g.,
smectic C) cells they are also oriented at approximately the smectic tilt
angle to the normal to the smec- tic layers. 20      When used in the
common reflection mode, the cell is also provided with a reflector (not
shown) which reflects light transmitted through the cell for retransmission
out the viewing surface. In order to align the molecules of the liquid
crystal material 30, the cell is further provided with a pair of layers 80
and 90 on the interior surfaces of the cell. In one embodiment, these
layers cover at least the elec- trodes in the regions where the electric
field is applied to the liquid crystal material. Illustratively, the layers
25  80 and 90, as shown, cover the electrodes 12 and 22 as well as the
interstitial spaces therebetween. In accordance with one aspect of our
invention, layer 80 (the "aligning" layer) aligns the molecules of the
liquid crystal along a predetermined direction, whereas layer 90 (the
"non-aligning" layer) does not produce such alignment The aligning layer is
mechanically deformed (e.g., by rubbing its surface with a cloth) to orient
the polymer chains along a predetermined direction. The non-aligning layer
reduces the wetting affinity for 30  the smectic phase (e.g., A or C phase)
relative to the non-smectic phase (e.g., isotropic or cholosteric phase).
In one embodiment, the layers 80 and 90 are different polymers, aligning
layer 80 being crystalline and non-aligning layer 90 being amorphous.
Alternatively, non-aligning layer 90 may be a non-polymer, such as a silane
surfactant or indium tin oxide (ITO), which does not produce alignment of
the liquid crystal 35   molecules. Since ITO is a common electrode
material, it is apparent that, in another embodiment the non- aligning
layer 90 and the electrodes 22 are one and the same but serve dual
functions: to reduce wetting affinity and to allow an electric field to be
applied across the LC material. For a smectic LC cell the aligning layer 80
is illustratively a polymer that acquires an oriented crystalline form by
mechanical deformation, which form is retained at temperatures experienced
in cell assembly and 40  filling. In contrast, the non-aligning layer 90 is
illustratively a polymer which is substantially amorphous. The crystalline
polymers are deformed by rubbing (e.g., with a cloth), thereby producing
shearing deformation. The resulting surface of polymer chains in oriented
crystalline form serves to nucleate an aligned, homo- geneous smectic
texture when the LC material is cooled from an isotropic or non-smectic
phase to a smectic one. On the other hand, nucleation does not occur on the
amorphous polymer surface and the smectic ma- 45  terial grows from the
aligning layer 80 to the non-aligning layer 90. Alignment. threshold and
latching characteristics obtained in accordance with our invention exhibit
superior results especially when used in relatively thick cells ([err] 2
[err]), but are expected to be advantageous in thin cells (<2 [err]) also.
Illustrative crystalline polymers for use as aligning layer 80 include
nylon, PET (polyethylene terephtha- 50  late) PBT (polybutylene
terephthalate) or polyvinyl alcohol. Suitable materials for non-aligning
layer 90 



include unrubbed PMMA, unrubbed polycarbonate, unrubbed polystyrene,
unrubbed bare ITO, and silane surfactants. At present. however, the
preferred combination for use with smectic liquid crystal mixtures employs
rubbed PET for the aligning layer 80 and unrubbed PMMA for the non-aligning
layer 90. 55   Example 1 Alignment obtained using two polymers in
accordance with one embodiment of our invention was studied and compared
with other alignment methods. The cells contained a chiral  smectic mixture
contain- 3    EP 0 221928 B1 ing 77 weight percent of the first constituent
listed below and 23 weight percent of the second 0         0 [err] 15
where the asterisk denotes the active chiral center of each molecule. A
total of about 10 mg of the mixture was weighed on a microscope slide,
heated to melting in the isotropic phase, stirred and then cooled to room
temperature. The mixture was then ready for use. This mixture was chosen
(1) because materials of this kind are good candidates for practical appli-
cations in ferroelectric liquid crystal displays and (2) because the
mixture exhibits a broadened phase tran- 20  sition, making the sequential
stages of the alignment process easy to photograph. The mixture has the
phase sequence : isotropic -> smectic A -> smectic C. Although the
ferroelectric smectic C phase is of prac- tical interest for displays, here
only the isotropic -> smectic A transition was studied, because In that
tran- sition the alignment of the smectic layers is established. This
alignment is retained in the smectic C phase, but It is more difficult to
observe in the smectic C phase because the texture Is complicated by the
formation 25  of ferroelectric domains. In accordance with the preferred
embodiment noted above, one Interior major surface of the cell was coated
with PET and rubbed to form aligning layer 80 ; the other surface was
coated with PMMA and left unrubbed to forum non-aligning layer 90. The
surfaces were spaced 6 prn apart, well into thick-cell regime. The PET was
rubbed against cotton cloth at 13 g/[err] pressure and with a velocity of 5
cm/sec for a distance 30  of 40 cm. The cell was filed by capillary action
with the above LC mixture in the Isotropic phase and then was cooled slowly
([err]/min) through the Isotropic -> smectic A transition at about [err]
Photomicro- graphs were taken between crossed polarizers at several stages
during the transition. In the micrograph of FIG. 2b, material in the
smectic A phase has appeared in the form of long streaks. Such streaks are
commonly observed in smectic alignment in both thick and thin cells. The
streaks were 35  oriented along the direction of rubbing and may be due to
small-scale variations in rubbing pressure caused by the uneven texture of
the cloth. The smectic A phase material exhibited good extinction,
indicating that it was aligned. This result implies that nucleation
occurred on the rubbed surface, with subsequent growth toward the unrubbed
surface. If any material had nucleated on the unrubbed surface, It would
not have had a preferred direction of orientation and a chaotic texture
would have been observed. This preference to nuc- 40  leate on the rubbed
surface could not have been caused by unintentionalthermal gradients, since
the same behavior was seen when the sample was inverted in the heating
fixture. The rubbed surface Itself, with its oriented, crystalline
character, seems to trigger smectic formation in a manner resembling
epitaxial crystal growth. In the micrograph of FIG. 2b, the alignment axis
is at 45 with respect to the polarizers axis, and birefringent light and
dark bands can be seen, indicative of the thickness variations of the
smectic A phase 45  regions. Inspection of the bands indicates a humped
configuration of the type depicted in FIG. 2a. As the sample was cooled
further, the smectic A phase region grew higher and eventually contacted
the opposite cell surface. Areas of contact are evident In the micrograph
of FIG. 3b as bright regions of con- stant birefingence. When contact was
made, the initial area of contact did not expand abruptly, indicating
little wetting affinity of the smectic A phase (relative to the isotropic
phase) for the PMMA surface. As the so  transition continued, the separate
smectic A phase regions joined, and finally the entire cell was in the
smec- tic A phase. In this state the smectic A phase presented a blank,
nearly featureless appearance, indicating good alignment Observing the last
stages of the transition, with the alignment axis oriented nearly parallel
to the polarizer axis, many of the remaining defects healed as the smectic
A phase regions fused. 55   Example 11 Further experiments were performed
to compare quality of alignment obtained by the above preferred 



alignment method using PET (rubbed) and PMMA (unrubbed) with two
alternative techniques: (1) PET (rub- 4    EP 0 221 928 B1 bed) on one cell
surface and PET (unrubbed) on the other, and (2) PET (rubbed) on both
surfaces. These comparisons were designed to test the importance of a
significant feature of our invention the use of an aligning layer (a rubbed
polymer) on only one side of the cell, and the use on the otherside of a
non-aligning layer (an unrubbed polymer, such as PMMA, that could not cause
alignment even if rubbed). 5      Qualityof alignmentwas assessed
byrepeating the experimentof Example I with cells prepared accord- ing to
the two alternative methods. After the smectic A phase was formed, it was
photographed between crossed polarizers with the alignment axis parallel to
the polarizer axis. Under these conditions, any defects in alignment were
easily seen. The aligned textures were formed with both a slow cooling rate
of about [err]/min (as in Example I) and also a faster rate of about
[err]/sec. 10      Results for the three cases are shown in FIG. 4.
Alignment quality was similar for both fast and slow cooling rates, and
only the slow rate results are shown. FIG. 4a demonstrates the result of
our two-polymer technique using the combination of PET (rubbed) aligning
layer and PMMA (unrubbed) non-aligning layer. FIG. 4b shows the results for
the combination of PET (rubbed) and PET (unrubbed), and FIG. 4c shows the
results for the combination of PET (rubbed) and PET (rubbed). Of these
three methods, the two-polymer 15  method in accordance with one embodiment
of our invention is clearly superior. In FIG. 4b, numerous focal conic
defects are seen. In FIG. 4c, the texture is disrupted by regions whose
alignment direction is inclined at about [err] with respect to the rest of
the sample, as well as by other defects. In the sample of FIG. 4c, the
rubbing axes were known to be parallel to within a few degrees. Never-
theless, there was the possibility that the poor alignment may have been
caused by the rubbing axes of the 20  glass plates not being accurately
parallel. This hypothesiswas tested by an "arc rubbing technique in which
one PET-coated plate was rubbed on the cloth with a circular motion. The
radius of the arc was 3 cm at the test area, yielding a [err] variation in
rubbing direction across the plate. The other PET coated segment of the
cell was rubbed in the conventional linear way. The assembled cell
exhibited all relative orientations of rubbing direction over the range of
+ 8 to - 8. Exact parallelism was sure to occur somewhere between 25  these
two extremes. The arc-rubbed cell was filled and cooled like the cells of
FIGS. 4a, b, c. Poor alignment was seen at the extreme edges of the cell. A
narrow region near the center exhibited relatively good alignment and pre-
sumably represents the region of nearly exact parallelism. FIG. 4d is a
photograph from this region. Though improved, the alignment quality is
still not as good as that shown in FIG. 4a for the two-polymer technique 30
in accordance with our Invention. It was found that by moving away from the
region of best alignment by a distance correspording to [err] alignment
quality was reduced to a state similar to that of FIG. 4c. Example III 35
It is to be understood that the above -described arrangements are merely
illustrative of the many poss- ible specific embodiments which can be
devised to represent application of the principles of the invention.
Numerous and varied other arrangements can be devised in accordance with
these principles by those skil- led in the art without departing from the
scope of the Invention. In particular, additional experiments were
performed to demonstrate the effectiveness of alternative 40  non-aligning
layers 90 in combination with a rubbed PET aligning layer 80. Two cells
containing the above LC mixture were tested: one with PET (rubbed) and
polycarbonate (unrubbed) which is an amorphous polymer; the other with PET
(rubbed) and bare ITO (unrubbed) which is a non-polymer. Both cells worked
well. The first combination of PET (rubbed) and polycarbonate produced good
alignment Similarly, the sec- ond combination of PET (rubbed) and bare ITO
(unrubbed) produced good alignment and good threshold 45  characteristics.
In addition to the foregoing smectic mixture, this invention is also
applicable to the alignment of fer- roelectric smectic materials, as well
as the ferroelectric mixtures of chiral components having opposite twist
senses. One of the latterferroelectric mixtures exhibited good alignment
using PET (rubbed) as the aligning layer and polystyrene (unrubbed) as the
non-aligning layer. 50 Example IV 



In a 12 [err] thickcell having ITO electrodes, the aligning layercomprised
eitherrubbed nylon 6 or rubbed PBT and the non-aligning layer was a silane
surfactant formed from a 0.1% solution of octodecyltrichlorosi- 55  lane in
THF (tetrahydrofuran). The latterlayerwasformed bytreating one of the cell
plates with the solution, spinning the plate for 10 sec at 4000 rpm, and
then baking at [err] for 15 min. Although these parameters are not
critical, the concentration of the surfactant should not exceed about 0.2%
in order to avoid homeot- ropic alignment 5    EP 0 221 928 B1 When the
cell was filled with either a single smectic component LC (i.e., M30 which
is commercially available from EM Chemicals, Hawthorne  N.Y.) ora mixtureof
smectic LCs, we observed thatthe surfactant decreased wetting and the cell
exhibited good alignment. Similar experiments demonstrated that
trimethylchlorosilane is also an effective non-aligning layer. 5 5 Dynamics
of Alignment The causes of different alignment quality in the three
techniques described above in Example 11 were studied by visual observation
of the process by which the smectic A phase forms. As previously mentioned,
10  with ourtwo-polymertechnique (FIG 4a) relaxation and healing of defects
are seen as the irregularomectic   10 A phase regions join. No miniscus
abruptlyformed; that is, when viewed through a microscope, the smectic A
phase did not appear to "Jump into contact" as it encountered the opposite
surface of the cell. Hence, no abrupt flow occurred which would disrupt
alignment. Evidently the amorphous, non-aligning PMMA surface exhibited
little wetting by the forming smectic A phase. When smectic A phase regions
joined with each 15  other, they did so in contact with the aligning PET
surface, which seemed to stabilize their orientation as  15 the regions
fused together. In the PET (rubbed)-PET (unrubbed) cell (FIG. 4b), the
smectic A phase again nucleated on the PET rubbed face and advanced toward
the PET unrubbed face. As the smectic A phase regions made contact with the
unrubbed surface, they appeared to wet it strongly, as evidenced by the
rapid expansion of the 20  contact area after first contact was made. Even
if cooling was very slow, the jump upon contact was rapid   20 and appeared
to cause orientation disrupting flow of the smectic A phase material. As
the transition pro- ceeded, defects did not heal as the smectic A phase
regions fused, evidently because the stronger interac- tion with the
crystalline PET surface did not permit molecular rearrangement of the
smectic A phase. Similar phenomena were seen in the cell where both
surfaces were coated with rubbed PET (FIGS. 4c 25  and d). In much of the
area, smectic A phase regions nucleating on both faces encountered the
opposing      25 face in regions where no smectic A phase material had yet
nucleated and jumped Into contact, as above. In other cases, smecticAphase
regions from the oppositefaces encountered each otherdirectly. This smec-
tic A phase-to-smecticA phase contact also yielded an abrupt,
defect-forming flow that resulted in the bright, tilted flaws of FIG. 4c,
where slight misalignment of the rubbing axes existed. These flaws were
significantly 30  suppressed when the rubbing axes were parallel to an
accuracy of 1 or better (FIG. 4d). It is likely that this high degree of
sensitivity to rubbing axis parallelism is related to the stiffness of the
smectic layers. Claims 35 1. A liquid crystal device comprising a cell
containing a smectic liquid crystal material (30) which during cell
formation can have smectic or nonsmectic phases, first and second spaced,
substancially parallel plates (10, 20) bounding said liquid crystal
material, at least one of said plates being transparent to light, and an
additional layer (80, 90) on the interior major surface of each of said
first and said second plates, charac- terized In that the additional layer
(80) on the interiormajorsurface of said first plate (10) is an aligning
layer, said aligning layer being mechanically deformed along a
predetermined direction prior to contacting said liquid crystal material
which causes the molecules of said liquid crystal material atsaid surface
to align along said direction, and the additional layer (90) on the
interior major surface of said second plate (20) is a non- aligning layer
which does not align said molecules at said second surface, wherein said
non-aligning layer 45  comprises a material such that the smectic phase of
said liquid crystal material has a lower affinity forwetting than said
nonsmectic phase. 2. The device according to claim 1, characterized in that
said aligning layer (80) comprises a first 



polymer and said non-aligning layer comprises a second polymer different
from said first polymer. 3. The device according to claim 2, characterized
in that said first polymer comprises a crystalline 50  polymer and said
second polymer comprises an amorphous polymer. 4. The device according to
claim 3, chararcterized in that said first polymer comprises a material
selec- ted from PET, PBT, nylon, and polyvinyl alcohol. 5. The device
according to claim 2 or 3 or 4, characterized in that said second polymer
comprises a material selected from PMMA, polycarbonate and polystyrene. 55
6. The device according to claim 1, characterized in that said aligning
layer (80) comprises a crystalline polymer and said non-aligning layer (90)
comprises indium tin oxide. 7. The device according to claim 6,
characterized in that said indium tin oxide layer is patterned to form
electrodes on said second surface. 6    EP 0 221 928 B1 When the cell was
filled with either a single smectic component LC (i.e., M30 which is
commercially available from EM Chemicals, Hawthorne, N.Y.) ora mixture of
smectic LCs, we observed that the surfactant decreased wettng and the cell
exhibited good alignment. Similar experiments demonstrated that
trimethylchloroslane is also an effective non-aligning layer.    5 5
Dynamics of Alignment The causes of different alignment quality in the
three techniques described above in Example 11 were studied by visual
observation of the process by which the smectic A phase forms. As
previously mentioned, 10  with our two-polymer technique (FIG. 4a)
relaxation and healing of defects are seen as the irregular smectic  l0 A
phase regionsjoin. No miniscus abruptlyformed ; that is, when viewed
through a microscope, the smectic A phase did not appear to "jump into
contact" as it encountered the opposite surface of the cell. Hence, no
abrupt flow occurred which would disrupt alignment. Evidently the
amorphous, non-aligning PMMA surface exhibited little wetting by the
forming smectic A phase. When smectic A phase regions joined with each 15
other, they did so In contact with the aligning PET surface, which seemed
to stabilize their orientation as  15 the regions fused together. In the
PET (rubbed)-PET (unrubbed) cell (FIG. 4b), the smectic A phase again
nucleated on the PET rubbed face and advanced toward the PET unrubbed face.
As the smectic A phase regions made contact with the unrubbed surface, they
appeared to wet it strongly, as evidenced by the rapid expansion of the 20
contact area after first contact was made. Even If cooling was very slow,
the jump upon contact was rapid and appeared to cause orientation
disrupting flow of the smectic A phase material. As the transition pro-
ceeded, defects did not heal as the smectic A phase regions fused,
evidently because the stronger interac- tion with the crystalline PET
surface did not permit molecular rearrangement of the smectic A phase.
Similar phenomena were seen in the cell where both surfaces were coated
with rubbed PET (FIGS. 4c 25  and d). In much of the area, smectic A phase
regions nucleating on both faces encountered the opposing face in regions
where no smectic A phase material had yet nucleated and jumped into
contact, as above. In other cases, smectic A phase regions from the
opposite faces encountered each other directly. This smec- tic A
phase-to-smecticA phase contact also yielded an abrupt, defect-forming flow
that resulted in the bright, tilted flaws of FIG. 4c, where slight
misalignment of the rubbing axes existed. These flaws were significantly 30
suppressed when the rubbing axes were parallel to an accuracy of 1 or
better (FIG. 4d). It is likely that this high degree of sensitivity to
rubbing axis parallelism is related to the stiffness of the smectic layers.
Claims 35 . A liquid crystal device comprising a cell containing a smectic
liquid crystal material (30) which during cell formation can have smecticor
nonsmectic phases, firstand second spaced, substancially parallel plates
(10, 20) bounding said liquid crystal material, at least one of said plates
being transparent to light, and an additional layer (80, 90) on the
interior major surface of each of said first and said second plates,
charac- terized in that the additional layer (80) on the
interiormajorsurface of said first plate (10) is an aligning layer, said
aligning layer being mechanically deformed along a predetermined direction
prior to contacting said liquid crystal material which causes the molecules
of said liquid crystal material at said surface to align along 



said direction, and the additional layer (90) on the interior major surface
of said second plate (20) Is a non- aligning layer which does not align
said molecules at said second surface, wherein said non-aligning layer 45
comprises a material such thatthe smectic phase of said liquid crystal
material has a loweraffinity for wetting than said nonsmectic phase. 2. The
device according to claim 1, characterized in that said aligning layer (80)
comprises a first polymer and said non-aligning layer comprises a second
polymer different from said first polymer. 3. The device according to claim
2, characterized in that said first polymer comprises a crystalline 50
polymer and said second polymer comprises an amorphous polymer. 4. The
device according to claim 3, chararcterized in that said first polymer
comprises a material selec- ted from PET, PBT, nylon, and polyvinyl
alcohol. 5. The device according to claim 2 or 3 or 4, characterized in
that said second polymer comprises a material selected from PMMA,
polycarbonate and polystyrene. 55      6. The device according to claim 1,
characterized in that said aligning layer (80) comprises a crystalline
polymer and said non-aligning layer (90) comprises indium tin oxide. 7. The
device according to claim 6, characterized in that said indium tin oxide
layer is patterned to form    EP 0 221 928 B1 8. The device according to
claim 1, characterized in that the thickness of said crystal material
between said substantially parallel plates is [err] 9. The device according
to claim 1, characterized in that said non-aligning layer (90) comprises a
silane surfactant. 5       10. The device according to claim 9,
characterized in that said surfactant comprises a solution of
octodecyltrichlorosiane in a solvent or a solution of trimethylchlorosilane
in a solvent. II. The device according to any one of preceding claims 1-10,
characterized in that said liquid crystal material is ferroelectric. 12.
The device according to any one of preceding claims 1-11, suitable for use
as a display device, 10  characterized by comprising an array of electrodes
(12) on an interior major surface of said first plate (10) and another
array of electrodes (22) on an interior major surface of said second plate
(20), said aligning layer (80) comprises a crytalline polymer and covers
said array of electrodes on the interior surface of the first plate, said
non-aligning layer (90) comprises an amorphous polymer and covers said
array of electrodes on 15  the interior surface of the second plate, said
amorphous polymer having the characteristic that it does not align said
molecules at said second surface. 13. The device according to claim 12,
characterized by means for providing optical contrast of elec- tromagnetic
radiation transmitted through said liquid crystal material, and means for
applying voltage to selected ones of said electrodes in each of said
arrays. 20 Anspriche 1. Flussigkristall-Bauelement mit einer Zelle, die ein
smektisches Fl0ssigkristallmaterial (30) aufweist, 25  das wahrend der
Zellenbildung smektische oder nichtsmektische Phasen besizen kann, einer
ersten und einer zweiten, im Abstand angeordneten Platte (10, 20), die im
wesentichen parallel sind und des FlOssigkristallmaterial begrenzen, wobei
wenigetens eine der Platten fMr Licht transparent ist, und einer
zusltzlichen Schkcht (80,90) auf der InnenflAche der ersten und der zwelten
Platte, dadurch gekenn- zeichnet, daB die zusltziiche Schicht (80) auf der
Innenflache der ersten Platte (10) eine Ausrichtschicht 30  ist, die, bevor
sle in Kontakt mit dem FlOssigkristallmaterial kommt, mechanisch In einer
vorbestimmten Richtung deformiert wird, wodurch die MolekOle des
Flissigkristallmaterials sich an dieser Flache ontlang dervorbestimmten
Rlchtung ausrichten, und daB die zusatzliche Schicht (90) auf der
Innenflache derzwei- ten Platte (20) sine nicht ausrichtende Schicht ist,
die die Molekile an der Innenflache der zweiten Platte nicht ausrichtst,
wobel die nicht ausrichtende Schicht ain Material aufweist, derart, daB die
smektlsche 35  Phase des Fl~ssigkristallmaterials ine klelnere Affinitat
fMr die Benelzungi als die nichtsmeldische Phase besitzt. 2. Bauelement
nach Anspruch 1, dadurch gekennzelchnet, daBl die Ausrichtschicht (80) ein
erstes Poly- mer und die nicht ausrichtende Schicht ein zweltes Polymer
urnfaBt, dss von dem ersten Polymer verschie- 



den ist. 40      3. Bauelement nach Anspruch 2, dadurch gekennzebchnet, daB
das erste Polymer ain kristallines Poly- mer unfailt und das zweite Polymer
sin amorphes Polymer. 4. Bauelement nach Anspnuch 3, dadurch
gekennzeichnet, daZ das erste Polymer ein Material umfaBt, das aus der
Gruppe PET, PBT, Nylon und Polyvinylalkohol ausgewahit let. 5. Bauerement
nach Anspruch 2,3 oder4, dadurch gekennzelchnet, daB das zweltb Polymer ein
Mate- 45  rial umfaet, das aus der Gruppe PMMA, Polycarbonat und Polystyrol
ausgewghlt lst. 6. Baudlement nach Anspruch 1, dadurch gekennzelchnet, dag
die Ausrichtschicht (80) sin kristallines Polymer umfast und die nicht
ausrichtende Schicht (90) Indiumzlnnoxid. 7. Bauslement nach Anspruch 6,
dadurch gekennzelchnet, daB die Indiurnzinnoxidschicht so ausge- bildet
ist, daB sl Elektroden auf der zweiten Flache bildet. so      8. Bauelement
nach Anspruch 1, dadurch gekennzeichnet, delB die Dicke des
Fifissigkristallmaterials zwischsn den im wesentlichen parallelen Platten >
2 pim betragt 9. Bauelement nach Anspruch 1, dadurch gekennzeichnet, daB
die nicht ausrichtende Schicht (90) sin oberflichenaktives Sian umrfat. 10.
Bauelement nach Anspruch 9, dadurch gekennzelchnet, daB des
oberf[achenaktive Material eine 5s  LUsung von Octodecyltrichlorsilan in
einem LUsungsmittel oder eine Losung von Trimethyichlorslan in ei- nem
Lbsungsmittel lst. 11. Bauslement nach einem der vorhergehenden AnsprOche,
dadurch gekennzeichnet, daB das Fleis- sigkristallmaterial ferroelektrisch
ist. 7 C 111111111111111    EP 0 221 928 BI 12. Bauelement nach einem der
vorhergehenden AnsprOche, das zur Verwendung als Anzelgebauteil geeignet
ist, dadurch gekennzebchnet, daB das Bauelement Bine Anordnung von
Elektroden (12) auf einer Innenflache der ersten Platte (10) und sine
weitere Anordnung von Elektroden (22) auf einer Innenflache der zweiten
Platte (20) aufwelst, 5   dal die Ausrichtschicht (80) sin kristallines
Polymer umfa~t und die Anordnung von Elektroden auf der Innenfliche der
ersten Platte bedeckt und daB die nicht ausrichtende Schicht (90) sin
amorphes Polymer umfaSt und die Anordnung von Elektroden auf der
Innenflache der zweiten Platte bedeckt, wobei das amorphe Polymer die
Elgenschaft besitzt, daB es die MolekOle auf der zweiten Innenfliche nicht
auarichtst. 10      13. Bauelement nach Anspruch 12, gekennzeichnet durch
sine Einrichtung zur Bereitallung eines optischen kontrasts
elektromagnetischer Strahlung, die durch das Flfissigkristallmaterial
Obertragen wird, und sine Einrichtung zum Anlegen einer Spannung an
gewfihite Elektroden In jeder der Elektrodenanord- nungen. 15
Rovendlcations 1. DispostiftA crstaux liquides comprenantune cellule
contenant du matefiau de cristauxliquides smec- tique (30), lequel, durant
la formation de Ia cellule, peut avoir des phases smectiques ou non
smectiques, 2o des premlire et seconde plaques (10, 20) espac6es,
substantiellement paralleles limitant ledit materiau de cristaux liquides,
au moins une desdites plaques etant transparente a la lumibre, et une
couche supple- mentaire (80, 90) sur la surface principale intfrieure de
chacune desdites premeire et seconde plaques, caract6rise en ce que la
couche supplimentaire (80) sur la surface principale Intirleure de ladite
premiere plaque (10) est une couche d'alignement, ladite couche
d'alignement 6tant mecaniquement d6form6e selon 25  une direction
prid6termin6e avant d'entrer en contact avec ledit materiau de cristaux
liquides, ce qui permet aux mol6cules dudit materiau de cistaux liquides
aur ladite surface de a'aligner selon ladite direction, et en ce que la
couche suppl6mentaire (90) sur la surface principale interieure de ladit
seconde plaque (20) est une couche de non-alignement qui n'aligne pas
lesdites molecules sur ladite seconde surface, ladite couche de
non-alignement consistant en un materiau tel que la phase smectique dudit
materiau de cristaux 3o liquides a une plus faible aflinite de mouillage
que ladite phase non smectique. 2. Dispositif selon la revendication 1,
caract6rib6 en co que ladite couche d'alignement comprend un 



premier polymbre etladite couche de non-alignementcomprend un second
polymbre different dudit premier polymbre. 3. Dispositif selon la
revendication 2, caractefise en co que ledit premier polymere comprend un
poly- 35  mere cristallin et ledit second polymbre comprend un polymbre
amorphe. 4. Dispositif selon la revendicatfon 3, caractirise en co qui
ledit premier polymbre comprend un mate- riau salectionn6 A partir de PET,
PBT, nylon et alcool polyvinylique. 5. Dispositif selon lNune des
revendications 2 ou 3 ou 4, caracterise en ce que ledit second polymbre
comprend un mateiau selectionne a partir de PMMA, polycarbonate et
polystyrbne. _. DispositHf selon la revendication 1, caracteise en ce que
ladite couche d'alignement (80) cornprend un polymere cristallin et ladite
couche de non-alignement (90) comprend un oxyde d'etain et d'indium. 7.
Dispositif selon la revendication 6, caracterise en co qui ladite couche
d'oxyde d'etain et d'indium est configurbe pour fommer des electrodes sur
ladite second. surface. 8. Dispositifselon la revendication 1, caractefis
en co que l'epaisseurdudit mat6riau de cristaux entre 45 lesdites plaques
substantiellement parallbles est environ plus grand que 2 PM. 9. Dispositif
selon la revendication 1, caracteris6 en ce que ladite couche de
non-alignement (90) comprend un sufractant au silane. 10. Dispositif selon
la revendication 9, caracterise en ce que ledit sufractant comprend une
solution d'octodecyltrichlorosilane dana un solvent ou une solution de
trimethylchlorosilane dans un solvent. 50      11. Dispositif smlon lIune
des revendications 1 A 10, caracterise en co que ledit materiau de cristaux
liquides eat ferro-6fectrique. 12. Utilisation du dispositifselon l'une des
revendications I A 11, dans un dispositifd'affichage, carac- tirise en ce
qu'il comprend un arrangement d'electrodes (12) surune surface principale
interieure de ladite premiere plaque (10) et un autre arrangement
d'electrodes (22) aur une surface principale intefieure de 55  ladite
seconds plaque, ladite couche d'alignement (80) comprenant un polymbre
cristallin et recouvrant ledit arrangement d6electrodes sur la surface
interieure de la premibre plaque, laditb couche de non-alignement (90)
comprenant un polymere amorphe et recouvrant ledit arrangement d'electrodes
sur la surface inte- rieure de In seconde plaque, ledit polymbre amorphe
ayant la caracteristique de ne pas aligner lesditbs 8                     _
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molecules sur ladite seconds surface. 13. Dispositif d'affichage salon la
revendication 12, caract6ris6 par des moyens pour tbumir un contrasts
optique de la radiation 6lectromagn6tique transmise A travers ledit
mateuiau de cristaux liquides, et des moyans pourappliquer une tension
pours6lectionner NIune desdites 6lectrodes dans chacun desdits 5
arrangements. 10 15 20 K> 25 30 35 40 45 55    


