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electrodes on the other supporting plate. The electrodes on one supporting
plate constitute the The invention relates to a display device com-
so-called rows and the electrodes on the other prising two supporting
plates, a plurality of        supporting plate constitute the so-called
columns picture elements which are formed by the cross-    5    of the
matrix. The picture elements are present at ing areas of strip-shaped
electrodes on the facing   the crossings of the two and column electrodes.
surfaces of the supporting plates, orienting layers  All picture elements
of the matrix are brought into on the electrodes and the exposed surface of
the     the transparent homeotropic-nematic texture by a supporting plates,
a layer of cholesteric liquid     sufficiently high voltage at the
electrodes which crystal between the supporting plates, said liquid   10
results in a field strength above [err] across the crystal, upon applying
an electric field across the  liquid crystal layer. A voltage which results
in a layer, having a focal-conic texture below a given    field strength
[err] between [err] and [err] is then applied field strength [err] and
having a homeotropic-          across all elements. The liquid crystal
layer now nematic texture above a given field strength [err],    has the
property of remaining in the transparent and having one of the said
textures for a field   15   homeotropic-nematic state for some time. The
strength between [err] and [err], the facing surfaces of   rows are
successively driven and the information the supporting plates furthermore
comprising         is written on the columns per row. For the first ridges
at the edges of each picture element,   elements which have to change into
the scatter- on which ridges the distance between the             ing state
the voltage is made zero until the opposed electrodes is such as to
maintain a field   20    homeotropic-nematic texture changes into the
strength above [err] and thus to maintain the liquid    focal-conic
texture. The remaining elements of a crystal in the homeotropic-nematic
texture, if a     row during writing are kept at a voltage which field
strength between [err] and [err] prevails in the     results in a field
strength larger than or equal to central part of the picture element.
[err] and consequently remain in the transparent A cholesteric liquid
crystal is to be understood    25    homeotropic-nematic texture. A voltage
which to mean herein a nematic liquid crystal to which a   results in a
field strength [err] across the. liquid certain quantity of cholesteric
liquid crystal has   crystal layer is then applied again across all been
added and which mixture has a cholesteric       elements of a row. texture.
-                             During the time in which a transparent homeo-
Such  a  display  device  is known  from     30   tropic-nematic state of a
line remains stable, other US-A-4,264,149 and may be used for display-
lines can be driven. The stability of the trans- ing alphanumeric or
picture information. In this     parent homeotropic-nematic texture at a
field known device the bistability effect is used which    strength [err],
however, is restricted in that the cholesteric liquid crystals show. In
this effect     surroundings of a picture element are in the focal- there
is a substantially transparent cholesteric   35   conic state. The
focal-conic texture as a matter of texture in which the axes of the helices
are at right  fact has the property of growing into parts of the angles to
the surfaces of the supporting plates.     liquid crystal which have the
homeotropic- Above a given threshold value [err] of the field
nematic texture, which results in disturbing light- strength, the
substantially transparent cholesteric  scattering effects. In order to
prevent the growth texture changes into a light-scattering focal-conic   40
of the focal-conic texture into the homeotropic- texture in which the axes
of the helices extend      nematic texture, the edges of each picture
parallel to the surfaces of the supporting plates.   element are maintained
above a field strength [err] When the field strength increases the helices
if a field strength between [err] and [err] prevails in the uncoil and the
light-scattering focal-conic texture  central part of the picture element
In the known changes into a transparent homeotropic-nematic    45   device
this is realized in that ridges separated by texture above a field strength
[err]. As a result of the    grooves are provided on the facing surfaces of
the hysteresis in the transmission  versus field         supporting plates.
The grooves in one supporting strength characteristic the transparent
homeo-        plate are oriented at right angles to the grooves in
tropic-nematic texture changes back into the         the other supporting
plate. The strip-shaped elec- light-scattering focal-conic texture only at
a field   50   trodes are provided in the grooves and extend strength El
smaller than the field strength [err]. This  onto the ridges and on the
ridges are separate focal-conic texture is maintained for a longer
from each other by a narrow strip. period of time in the field-free state.
It has been found, however, that the homeo- As a result of the said
hysteresis, the liquid     tropic-nematic texture at a field strength
between crystal layer, at a field strength between [err] and [err],   55
El and E2 can be disturbed not only by the focal- may be either in the
transparent homeotropic-        conic texture growing-in from the
surroundings nematic texture or in the light-scattering focal-    of a
picture element, but also by the focal-conic conic texture dependent on
whether the field         texture starting to grow from within a picture
strength started from a value higher than [err] or a    element This is
caused by unevennesses and value lower than El.
60   damage to the electrodes and by dust particles In the matrix display
device described in the      which form growth nuclei for the formation of
the said Patent Specification the said bistability effect  focal-conic
texture. It is to be noted that this is used as follows. The electrodes are
provided on   phenomenon is known per se from the article the supporting
plates in the form of parallel strips.  "Nucleation of Focal-Conic Domains
in the Field- The electrodes on one supporting plate cross the    65
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Journal of Applied Physics,         to  improve the adhesion  of the
orienting Vol 17, No. 2, February 1978, pp. 391-394.       materials. A
third embodiment of a display device in It is therefore the object of the
invention to provide a display device with which disturbing
accordance with the invention is characterized in effects caused by the
formation of the focal-conic    5    that a boss is present at the area of
the electrode- texture within a picture element are prevented as   less
strip between two electrodes on the first much as possible. For that
purpose, a display        ridges. The supporting plates engage each other
device of a kind mentioned in the opening para-      with the bosses. As a
result of this the orienting graph is characterized according to the
invention    layer need no longer be electrically insulating. in that the
facing surfaces of the supporting plates    10  The invention will now be
described in greater also comprise second ridges which extend
detail with reference to the accompanying draw- through each picture
element thus forming the      ing, of which edges of a number of
sub-elements within the           Figure 1 illustrates the operating
principle of a picture element, on which second ridges the        display
device embodying the invention, distance between the opposed electrodes is
such    15  Figure 2 shows a first embodiment of a display as to maintain a
field strength above [err] and thus    device partly broken away, and to
maintain the edges of each sub-element in the       Figure 3 is a
cross-sectional view of a part of the homeotropic-nematic texture if a
field strength      device according to a second embodiment. between [err]
and [err] prevails at the area of the         Figure la shows a field
strength versus trans- picture element. By dividing each picture element
20    mission characteristic of a display device using into many smaller
sub-elements surrounded by        the bistability effect of a cholesteric
liquid crystal. an edge where a field strength prevails  larger    The
longitudinal axes of the liquid crystal mole- than [err], the growth of the
focal-conic texture   cules at the interface with the electrodes are
resulting from  surface-inhomogeneities is re-      oriented at right
angles to the electrode surface. stricted to one or a few sub-elements. The
focal-   25   For that purpose the electrode surface has been conic
texture, as a result of this, cannot expand    subjected in known manner to
a surface treat- over the whole picture element and thus remains  ment.
Initially the liquid crystal has a transparent substantially unnoticeable.
planar-conic texture in which the axes of the A first embodiment of a
display device in       helices are at right angles to the surface of the
accordance with the invention is characterized in   30   supporting plates
as is shown diagrammatically that on each supporting plate the first ridges
are  in Fig. lb. separated from each other by grooves, the height      The
pitch of the helices depends on the com- of the first ridges above the
bottom of the grooves  position of the nematic-cholesteric liquid crystal
being substanitally equal to half the maximum      mixture and on the
cholesteric liquid crystal used. thickness of the layer of liquid crystal,
that second    35   Upon applying a voltage across the electrodes the
ridges are provided in each groove, and that the    transparent
planar-conic texture changes into a electrode strips are provided in the
grooves ex-     light-scattering focal-conic texture, as is shown in
tending continuously from each one of the first      Fig. 1c, at a field
strength dependent on the liquid ridges over the second ridges of this
groove onto  crystal used. The axes of the helices rotate into a the next
one of the first ridges, adjacent electrode    40   direction parallel to
the plates. When the field strips being separated from each other by an
strength increases above a given value E2 the electrodeless strip on the
first ridges. The picture  helices uncoil and a transparent homeotropic-
elements are each divided into many sub-            nematic texture is
formed as is shown in Fig. 1d elements by the second ridges. If the liquid
crystal  When the field strength decreases the transparent in a sub-element
at a field strength between E,   45   homeotropic-nematic texture is
maintained until and E2 is in the homeotropic-nematic or in the       a
fieldstrength [err], below which field strength focal-conic state, such a
high field strength pre-  the light-scattering focal-conic texture is again
vails at the area of the second ridges that the     formed. The focal-conic
texture is maintained liquid crystal at the area is in the stable homeo-
when the field strength across the electrodes tropic-nematic state above a
field strength [err].  50    decreases. In the field-free state the
focal-conic A second embodiment is characterized in that       texture
changes only slowly into the planar-conic the height of the second ridges
is substantially    texture. The times required for 'this purpose, equal to
the height of the first ridges. The second  however, are large as compared
with the switch- ridges as well as the first ridges serve as spacing  ing
times which are usual in a matrix control so elements for the supporting
plates.            55   that the planar-conic texture does not occur in an
In the first and second embodiments the liquid     operating matrix display
device. At a field crystal orienting layer provided on the electrodes
strength [err] the liquid crystal layer is in a and on the exposed surface
of supporting plates     transparent homeotropic-nematic state when the may
be electrically insulating so as to prevent     field strength is initially
higher than [err] or is in a short-circuit between  the electrodes of the
60   light-scattering focal-conic state when the field supporting plates.
Instead of an insulating orient-  strength is initially lower than [err].
ing layer the orienting layer may alternatively be    The above-mentioned
effects also occur in the provided on an electrically insulating intermedi-
case in which the liquid crystal molecules are not ate layer. This
intermediate layer may also serve   oriented at right angles to but
parallel to the 65 3 
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transparent cholesteric texture in  layer, it is also possible to directly
provide an which the axes of the helices are at right angles to  insulating
orienting layer. The first and second the surfaces of the supporting
plates, however, is  ridges 3 and 4 of the supporting plates 1 and 2 termed
Grand-Jean texture instead of planar-       contact each other at the
crossings and hence conic texture.                                5
ensure that the supporting plates are kept at the Figure 2 is a first
embodiment of a display      correct distance from each other throughout
the device partly broken away. The display device      surface of the
device. The picture elements of the comprises two glass supporting plates 1
and 2      matrix are present at the crossings of the elec- between which a
layer of cholesteric liquid crystal  trodes 5 on the supporting plates 1
and 2. Each is present. The facing surfaces of the supporting    10
picture element has four edges which are formed plates 1 and 2 have first
ridges 3 having a largest  by the parts of the electrode 5 present on the
width of 300 [err] which are present at a mutual      ridges 3. At the area
of said edges the thickness of pitch of 1.20 mm. A number of second ridges
4      the layer of liquid crystal is twice as small as the having a
largest width of 20 [err] are present at a   maximum thickness of the layer
in a picture mutual pitch of 100 [err] between two first ridges 3.   15
element. As a result of this the edges of a picture The height of the first
and second ridges 3 and 4 is  element are in the homeotropic-nematic
texture 6 [err]. At the given dimensions, each time nine      at a field
strength above [err] if the picture element second ridges 4 are present
between two first      itself is in the homeotropic-nematic or in the
ridges 3 but only a few are shown in the Figure for  focal-conic texture at
a field strength between [err] the sake of clarity.
20   and [err]. Herewith it is prevented that the focal- The first and
second ridges 3 and 4 are provided  conic texture with which a picture
element is by coating a glass plate first with a nickel-phos-  surrounded
grows into the homeotropic-nematic phorus layer and providing thereon in
known        texture of the picture element. manner a mask for forming the
ridges 3 and 4 by      The nine ridges 4 in. the example described means of
a photolacquer. Etching is then carried    25   divide each picture element
into 100 sub- out with a solution of ammonium fluoride and       elements.
The edges of the sub-elements are hydrogen fluoride. The depth of the
grooves        formed by the ridges 4. At the area of the ridges 4 present
between the first and second ridges 3 and  the layer of liquid crystal is
twice as thin as at the 4 is controlled by the duration of etching and the
area of the central part of the sub-elements. If concentration of the
etching liquid. This manner   30    within a sub-element the focal-conic
texture is of etching results in grooves the depth of which is  formed as a
result of an inhomogeneity in or well homogeneous throughout the glass
plate.       contamination of the surface of the electrodes, Grooves having
a depth of approximately           said structure cannot expand over the
whole 4-15 [err] can be obtained by etching. The first      picture
element. The focal-conic structure is re- and second ridges 3 and 4 may
also be provided    35   stricted to one single sub-element by the field by
means of silk-screen printing on a glass plate.  strength higher than [err]
which prevails at the The first and second ridges 3 and 4 may also be
edges of the sub-element. manufactured from a photolacquer. In that case a
In the embodiment shown the two ridges 4 layer of photolacquer is provided
on each of the   have the same height as the first ridges 3. The supporting
plates and is exposed via a mask. The    40   second ridges 4 however, may
also be lower than non-exposed parts are dissolved and the remain-    the
first ridges 3 if only the field strength at the ing exposed parts form the
ridges. Electrodes 5    edges of a sub-element is higher than E2. which
extend across the second ridges 4 onto the     A second embodiment will be
described with first ridges 3 are provided on the glass plates 1  reference
to Figure 3 which is a sectional view of a and 2.
45   part of the device and in which the same com- The electrodes 5 are
separated from each other   ponents are referred to by the same reference
by a 100 [err] wide strip on the first ridges 3. The   numerals as in
Figure 2. The supporting plates 1 electrodes 5 are provided by first
covering the    and 2 again comprise first ridges 3 and second entire glass
plates 1 and 2 provided with the      ridges 4 on which electrodes 5 are
provided. ridges 3 and 4 with an approximately 0.1 [err] thick    50
However, a boss 10 having a width of 40 [err] and a layer of indium oxide
and/or tin oxide. After      height of 2.5 [err] is present on the strip
between providing a mask the electrode pattern is etched   the electrodes 5
on the ridges 3. The height of the by means of a solution of ferricchloride
and      second ridges 4 is 3.5 [err]. The further dimensions hydrochloric
acid ([err]+HCl). The electrodes 5    of the ridges are the same as in Fig.
2. An on glass plate 1, for example, constitute in this   55   orienting
layer is provided on each one of the manner the rows and the electrodes 5
on the        supporting plates 1 and 2, which layer need not glass plate 2
constitute the columns of a matrix of  be electrically insulating since the
supporting picture elements. An insulating layer 7 of [err] is  plates 1
and 2 engage each other with the bosses sputtered on the whole surface of
the glass plates  10. At the area of the edges of the picture 1 and 2 in a
thickness of 0.5 [err]. In order to obtain   60   elements and at the area
of the edges of the sub- a homeotropic orientation of the liquid crystal at
elements the layer of liquid crystal has a smaller the surface of the
supporting plates, the insulat-  thickeness than in the central parts of
the sub- ing layer 7 is treated, for example, with a solution  elements.
These edges are in the homeotropic- of perfluorosilane in hexane. Instead
of providing  nematic texture at a field strength above [err] if the an
orienting layer on an insulating intermediate   65   central parts of the
sub-elements are in the 
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homeotropic-nematic texture at a field strength     4, characterized in
that the orienting layers on between [err] and [err]. Herewith the
growing-in of the   electrodes and on the exposed surface of the
focal-conic  texture  from   adjacent  picture      supporting  plates are
electrically  insulating elements is again prevented and the formation of
layers. the focal-conic texture as a result of in-    5       6. A display
device as claimed in Claim 1, 2,3 or homogeneities at the surface is
restricted to one   4, characterized in that the orienting layers are
single sub-element.                                 provided on an
electrically insulating intermedi- ate layer which is provided on the
electrodes and Claims                                              on the
exposed surface of the supporting plates. 10   Patentansprfiche 1. A
display device comprising two supporting plates, a plurality of picture
elements which are     1. Anzeigevorrichtung mit zwei Tragerplatten, formed
by the crossing areas of strip-shaped        einer Anzahl von
Bildelementen, die durch die electrodes on the facing surfaces of the
support-   sich kreuzenden Bereiche streifenformiger Elek- ing plates,
orienting layers on the electrodes and    15   troden auf den einander
zugewandten Oberfli- the exposed surface of the supporting plates, a
chen der Tragerplatten, gebildet werden mit layer of cholesteric liquid
crystal between the     orientierenden Schichten auf den Elektroden den
supporting plates, said liquid crystal, upon apply-  freiliegenden
Oberflache der Tragerplatten, mit ing an electric field across the layer,
having a    einer   cholesterischen   Flussigkristallschicht focal-conic
texture below a given field strength [err]   20   zwischen der
Tragerplatten, wobei der Flussigkri- and having a homeotropic-nematic
texture above      stall nach dem Anlegen eines elektrischen Feldes a given
field strength [err], and having one of the    uber die Schicht unter einer
gegebenen Feldstir- said textures for the field strength between [err] and
ke E, eine fokalkonische Textur und Ober diner [err], the facing surfaces
of the supporting plates    gegebenen Feldstarke E2 eine homeotropisch-
furthermore comprising first ridges at the edges    25    nematische Textur
besitzt, und fOur aine Feldstirke of each picture element, on which ridges
the     .zwischen E, und Ea sine der erwAhnten Texturen distance between
the opposed electrodes is such     besitzt, wobei die einander zugewandten
Oberfli- as to maintain a field strength above [err] and thus   chen der
Trdgerplatten weiter erste Rinder an: to maintain the liquid crystal in the
homeotropic-  den Kanten jades Bildelements besitzen, auf nematic texture,
if a field strength between [err] and    30    welchen Randern der Abstand
zwischen den ein- [err] prevails in the central part of the picture
ander gegenuberliegenden Elektroden einen der- element, characterized in
tharthe facing surfaces   artigen Wert hat, dass eine Feldstarke uber E2 of
the supporting plates also comprise second       aufrechterhalten und so
der Flussigkristall in der. ridges which  extend through  each  picture
.  homeotropisch-nematischen  Textur  erhalten element thus forming the
edges of a number of   35    wird, wenn eine Feldstirke zwischen E, und E2
im sub-elements within the picture element, on         zentralen Teil des
Bildelements vorherrscht, da- which second ridges the distance between the
durch gekennzeichnet, dass die ainander zuger opposed electrodes is such as
to maintain a field   wandten Oberflichen der Trigerplatten ebenfalls
strength above [err] and thus to maintain the edges    zweite Rindern
enthalten, die sich. durch jades of each sub-element in the
homeotropic-nematic   40    Bildelement erstrecken und so die Kanten ainer
texture if a field strength between [err] and [err]   -    Anzahl von
Unterelementen innerhalb des Bilde- prevails at the area of the picture
element.        laments bilden, auf welchen zweiten Rindern dea 2. A
display device as claimed in Claim 1,        Abstand zwischen den einander
gegenuberlie- characterized in that on each supporting plate the  ganden
Elektroden einen derartigen Wart hat, first ridges are separated from each
other by    45   dass eine FeldstAirke Ober E2 aufrechterhalten und
grooves, the height of the first ridges above the   so die Kanten jedes
Unterelements in der home- bottom of the grooves being substantially equal
otropisch-nematischen  Textur erhalten  wird, to half the maximum
thickness. of the layer of      wenn dine FeldstArke zwischen El und E2 im
liquid crystal, that second ridges are provided in  8ereich des
Bildelements vorherrscht. each groove, and that the electrode strips are
50    2. Anzeigevorrichtung nach Anspruch 1, da- provided in the grooves
extending continuously      durch gekennzeichnet, dass auf jeder
Trigerplatte from each one of the first ridges over the second   die ersten
Rinder durch Rillen voneinander ge- ridges of this groove onto the next one
of the first  trennt sind, wobei die Hohe der ersten Rander ridges,
adjacent electrode strips being separated   Ober dem  Boden der Rillen im
wesentlichen from each other by an electrodeless strip on the    55
gleich der halben maximalen Dicke der FlOssig- first ridges.
kristallschicht betragt, dass in jeder Rille zweite 3.A display device as
claimed in Claim 2,         Rinder vorgesehen sind, und dass sich die Elak-
characterized in that the height of the second      trodenstreifen in den
Rillen von jedem der ersten ridges is substantially equal to the height of
the  Rinder Ober die zweiten RUnder dieser Rille zum first ridges.
60     folgenden der ersten Rinder erstrecken, wobei 4. A display device as
claimed in Claim 2 or 3,    benachbarte Elektronenstreifen durch einen
elek- characterized in that a boss is present at the area  trodenfreien
Streifen auf den ersten Randern of the electrodeless strip between two
electrodes   voneinander getrennt sind. on the first ridges.
3. Anzeigevorrichtung nach Anspruch 2, da- 



5. A display device as claimed in Claim 1, 2,3 or   65   durch
gekennzeichnet, dass die Hohe der zweiten 5    7                    0  083
822                       8 homeotropic-nematic texture at a field strength
4. characterized in that the orienting layers on the between [err] and
[err]. Herewith the growirg-in of the      electrodes and on are exposed
surface of the focal-conic  texture  from   adjacent  picture
supporting  plates  are  electrically  insulating elements is again
prevented and the formation of       layers. the  focal-conic  texture  as
a result of in-    5       6. A display device as claimed in Claim 1, 2. 3
or homogeneities at the surface is restricted to one      4. characterized
in that the orienting layers are single sub-element.
provided on an electrically insulating intermedi- ate layer which is
provided on the electrodes and Claims
on the exposed surface of the supporting plates. 10    Patentansprfiche 1.
A display device comprising two supporting plates, a plurality of picture
elements which are        1. Anzeigevorrichtung mit zwei Trigerplatten,
formed by the crossing areas of strip-shaped           einer Anzahl von
Bildelementen, die durch die electrodes on the facing surfaces of the
support-      sich kreuzenden Bereiche streifenformiger Elek- ing plates,
orienting layers on the electrodes and    15   troden auf den sinander
zugewandten Oberfla- the exposed surface of the supporting plates, a
chen der Trigerplatten, gebildet warden mit layer of cholesteric liquid
crystal between the        orientierenden Schichten auf den Elektroden den
supporting plates, said liquid crystal, upon apply-    freiliegenden
Oberflache der Tragerplatten, mit ing an electric field across the layer.
having a       einer   cholesterischen    Fkussigkristallschicht
focal-conic texture below a given field strength [err]    20    zwischen
der Trigerplatten, wobei der Flussigkri- and having a homeotropic-nematic
texture above         stall nach dem Anlegen eines elektrischen Fefdes a
given field strength [err], and having one of the       uber die Schicht
unter einer gegebenen Feldstir- said textures for the field strength
between [err] and    ke E, eine fokalkonische Textur und uber einer [err],
the facing surfaces of the supporting plates       gegebenen Feldstirke Ea
eine horneotropisch- furthermore comprising first ridges at the edges    25
nematische Textur besitzt, und f(r eine FeldstArke of each picture element,
on which ridges the           zwischen E, und Ea eine der erwihnten
Texturen distance between the opposed electrodes is such        besitzt,
wobei die einander zugewandten Oberfli- as to maintain a field strength
above [err] and thus      chen der Trigerplatten weiter erste Rander an to
maintain the liquid crystal in the homeotropic-     den Kanten jades
Bildelements besitzen, auf nematic texture, if a field strength between
[err] and  30    welchen Rindern der Abstand zwischen den ein- [err]
prevails in the central part of the picture         ander
gegenuberliegenden Elektroden einen der- element, characterized in that the
facing surfaces     artigen Wert hat. dass eine FeldstArke uber E2 of the
supporting plates also comprise second          aufrechterhalten und so der
Flussigkristall in der ridges which  extend  through  each  picture
homeotropisch-nematischen   Textur  erhalten element thus forming the edges
of a number of    35    wird. wenn eine FeldstArke zwischen E, und E2 im
sub-elements within the picture element, on            zentralen Teil des
Sildelements vorherrscht, da- which second ridges the distance between the
durch gekennzeichnet. dass die einander zuge- opposed electrodes is such as
to maintain a field      wandten Oberflachen der Trigerplatten ebenfalls
strength above [err] and thus to maintain the edges       zweite RAndern
enthalten. die sich durch jedes of each sub-element in the
homeotropic-nematic    40    Bildelement erstrecken und so die Kanten einer
texture if a field strength between [err] and [err]          Anzahl von
Unterelementen innerhalb des Bilde- prevails at the area of the picture
element.           lements bilden, auf welchen zweiten RAndern der 2. A
display device as claimed in Claim  1,          Abstand zwischen den
einander geganuberlie- characterized in that on each supporting plate the
genden Elektroden einen derartigen Wert hat, first ridges are separated
from  each other by    45    dasseine Feldstarka uber 22 aufrechterhalten
und grooves, the height of the first ridges above the      so die Kanten
jades Unterelements in der home- bottom of the grooves being substantially
equal        otropisch-nematischen  Textur erhalten  wird, to half the
maximum thickness- of the layer of         wenn eine Feldstarke zwischen E,
und E2 im liquid crystal, that second ridges are provided in     Bereich
des Bildelernents vorherrscht. each groove, and that the electrode strips
are    50     2. Anzeigevorrichtung nach Anspruch 1, da- provided in the
grooves extending continuously         durch gekennzeichnet. dass auf jeder
Trigerplatte from each one of the first ridges over the second      die
ersten RAncer durcn Rillen voneinander ge- ridges of this groove onto the
next one of the first   trennt sind, wobei die Hdhe der ersten Rdnder
ridges, adjacent electrode strips being separated      uber dem  Boden der
Rillen im  wesentlichen from each other by an electrodeless strip on the
55    gleich der halben maximalen Dicke der Flassig- first ridges.
kristallschicht betrigt, dass in jeder Rille zweite 3. A display device as
claimed in Claim  2.          Rinder vorgesehen sind. und dass sich die
Elek- characterized in that the height of the second         trodenstreifen
in den Rillen von jedem der ersten ridges is substantially equal to the
height of the     Rinder Ober die zweiten Rinder dieser Rille zum first
ridges.                                    60   folgenden der ersten Rdnder
erstrecken. wobei 4. A display device as claimed in Claim 2 or 3,
benachbarte Elektronenstreifen durch einen elek- characterized ;n that a
boss is present at the area    trodenfreien Streifen auf den ersten Rindern
of the electrodeless strip between two electrodes      voneinander getrennt
sind. 



on the first ridges.                                     3.
Anzeigevorrichtung nach Anspruch 2. da- 5. A display device as claimed in
Claim 1, 2, 3 or    65    durch gekennzeichnet. dass die Hdhe der zweiten 5
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wesentlichen gleich der Hohe der         tuees vis-a-vis des plaques de
support compor- Mindrte Rindo wset.ihnge             e                tent
egalement des deuxiimes nervuris quiI ersten A     rnder ist.
'etendent a travers chaque 6liment d'image, dadurch gekennzeichnet, dass im
Bereich des       fments dans l'esement d'image nervures aux-
elektrodenfreien Streifens zwischen zwei Elektro-   melta danelem entae nes
aux- den auf den ersten Randern eine Erhohung vorge-    queies la distance
comprise ntrue les electrodes situdes vis-a-vis est tells qu'une intensit6
de 5                                  ~~~~~~~~~~~~champ suprireuro A El est
maintenue et quo lea 5. Anzeigevorrichtung nach Anspruch 1, 2, 3
cha    que  sos-iimnt dans la texture odor 4, dadurch gekennzeichnet, dass
die orien-    homeotopque         so    nt mans  si ure tierenden Schichten
auf den Elektroden und auf     in henotropiqutdenmatiqum sont maintEnus e i
une der frelen Oberfliche der Tragerplatten elektrisch  intensait de champ
comprise intro 2, et.  2 regne isolierende Schichten sind.dnsIzoeol'lm
tdma. 6.olierenzeSierchteng nach. Anapruch 1, 2, 32. Dispositif d'affichage
solon la revendication B Anzeigovorrichtung nach Anspruch 1, 2, 3        1,
caracterise en to que sur chaque plaque de odor 4, dadurch gekennzeichnet,
dass die orien-     cprtr l      n em quoesurecheoue paqe do tierenden
Schichten auf einer elektrisch isolieren-   ,5   support, les premiares
nervures sont sparties les den Zwischenschicht vorgesehen sind, die auf
preminres nervures ar-dessus dfond desh rai- den Elektroden und auf der
freien Oberfliche der   nresreanerauem   egau 3 du fond   de Trigerplatten
vorgosehen ist.                      nures itant pratiquement egale A la
moiti6 do. Tr*gerplatten vorgesehenlist.                      I'epaisseur
maximale de la couche de cristal 20   liquido, que des deuxirnes nervures
sont appli- quees dans- chaque rainuri, et quo lea bandes 1. Dispositif
d'affichage comportant deu pla-    d'electrode sont appliquees dans les
rainures Dispositif d'affichqe comportant deux pla-      s'teindant de
facon continue a partir de chacune ques do support, une pluralite
d'ielefltes   -     des premibres nervures sur les douxibmes ner-
d'imagequisontformicauxzonesdocroisimint    25   vures de cetto rainure
jusqu'A la nervure pro- d'electrodis en forme do bande cur les faces
chaino des premieres rainures, des bandes d'elec- situees vis-i-vis des
plaques de support, des      trode adjacentis itant separees lea unes dos
couches d'orientation sur les electrodes et la     autres  par une band
saens electrodes sur da surface exposee des plaques de support, une
prenmire nervure. couche de cristal liquide cholestirique entre les   30
3. Dispositif d'affichage solon 18 revendication plaques do support, ledit
crhstal liquidi preson-  2, caracterise en ce que la hauteur des deuxibmes
tant, apris application d'un champ 6lectrique      nervures ost
pratiquoment igalo A la hauteur des dans la couche, une texture
focale-conique au-     premieres nervures. dessous d'une certaine intensite
do champ E, it      4. Dispositif d'affichegi selon la revendication 2 une
texture homeotropique-nematique au-dessus      ou 3, caractrise en co
qu'une saillie est pnisento d'une certaine intensit6 de champ Ea, et
presen-   dans la zone de la bande sans electrodes entre tant l'une
desdites textures pour une intensite de  deux electrodes sur la preribre
nervure. champ comprise entre El et E2, les surfaces          5. Dispositif
d'affichage solon la revendication situues vis-a-vis des plaques de support
compor-   1, 2 3 ou 4, caract~nisi en ce quo les couches tant en outre des
premieres nervures aux bords   4*   d'orientation sur les electrodes et sur
la surface de chaque eliment d'image, nervures euxquelles     exposee des
plaques de support sont des couches Ia distance comprise entre les
electrodes situies  electro-isolantes. vis-3-vis est tille qu'une intensite
de champ est     . Disos  d'affichago selon la revendication maintenue
au-dessuadoE afindomaintenirainsi        1, 2, 3 ou 4, caracterise en co
quo la couche le cristal liquide dans la texture homeotropique-
d'orientatiof est appliquee sur une coucho inter- nimatique si une
intensiti do champ intro E1 et    mediaire ilectro-isolanto qui est
appliquee sur les E5 regne dans la partie centrale do l'ilimlnt
electrodes et sur la surface exposee des plaques d'image, caracterise en ce
que les surfaces si-    do support. 50 55 60 65 6    


