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1, a DR type switching element 15 for driving liquid crystal molecules 6, a
scanning electrode 16, and the The present invention relates to a method of
display electrode 13 are provided. On the opposite aligning liquid crystal
molecules in an active matrix  substrate 2, a data electrode 17 is
provided. Further, liquid crystal display element in accordance with the
5   on both substrates, alignment films 7 and 8 are generic clause of claim
1.                         formed respectively, forcontrolling initial
alignment of Document EP-A-2 035 569 discloses a method     the molecules.
The data electrode 17 is provided op- for the manufacture of a
ferroelectric crystal cell  posite to the display electrode 13 and disposed
in the which includes ferroelectric liquid crystal sealed In  direction to
cross the scanning electrode 16. between a pair of opposed but spaced
plates, each   10  As aligning treatment applied on the alignment having
formed on onesurface a pattern of conductive  films 7 and 8 of the active
matrix display element, layer, the plates being disposed with their
conductive  there are some methods such as a rubbing process layerfacing
each other, the surfaces of the plates are  and a vacuum deposition method.
The rubbing proc- respectively rubbed in at least two directions prior to
ess is usually used. In the rubbing process, the sur- the sealing of the
ferroelectric liquid crystal. The rub-  15  face of the alignment film is
rubbed with a brush in bing directions are determined to provide two stable
one direction so that the molecules are lined up in the molecular alignment
directions for the liquid crystal  rubbing direction. cell.
A twist angle between the substrates and a pref- Further methods are
disclosed in JP-A-60-      erential viewing direction of the liquid crystal
layer 3 178425 and JP-A-63-293528.                    20  are determined by
the alignment direction. The prior The liquid crystal display element is
widely used  visual angle is a visual direction from which an image as
aflat panel display having a low electric consump-  having the highest
contrast can be observed. For ex- tion. In particular, a liquid crystal
display of an active  ample, in order to form a preferential viewing field
in matrix type, in which a switching element such as a  frontof the liquid
crystal displayof [err]TN (twisted ne- thin film transistor (TFT) or a thin
film diode Is provid-  25   matic) mode, it is necessary to align in the
direction ed in each pixel for driving the molecules in the pixel,  at an
angle of 45 degrees with the edge of the sub- has a large capacity and high
quality, so that it is used  strate as shown in Fig. 6. In Fig. 6, an arrow
31 rep- for a televison set and an information terminal equip-  resents a
rubbing direction for an uppersubstrate and ment. In manufacturing process
of the liquid crystal  an arrow 32 Is a rubbing direction for a lower sub-
display element, it is very important to align the mol-  30  strate.
eculesfor controlling the orientation of the liquid crys-  In the active
matrix display element, the uneven tal molecules. However, in the active
matrix display,  surface of the active substrate caused by projections
since the switching elements are projected on a sub-  of the switching
elements formed thereon makes it strate, the surface of the substrate is
uneven. There-  difficult to align the molecules. As shown in Figs. 2 fore,
it is difficult to obtain preferable alignment  35  and 4, the switching
elements and the electrodes are Figs. 2 and 3 show a pixel of a
conventional active  considerably thick, for example about 0.8 to 2.5 u in
matrix liquid crystal display element having a TFT  thickness. Since shadow
portions of the switching switch. Fig. 2 is a sectional view and Fig. 3 is
a plan  elements and the electrodes are not rubbed, the ini- view of a
substrate having a switching element. The  tial directions of the molecules
are notcontrolled, and display element comprises a substrate 1 having a
40  hence the bad alignment is not corrected. Such a dis- switching element
(hereinafter called an active sub-  advantage can not be eliminated even if
the method strate), a substrate 2 without a switching element  changes. If
an oblique vacuum deposition method is (hereinafter called an opposite
substrate), a liquid  used in place of the rubbing process, bad alignment
crystal layer 3 sealed between the substrates 1 and  may be produced at the
shadow portions. 2. On the activesubstrate 1, aTFTtype switching ele-  45
If shadows are formed on portions otherthan the ment 10 for driving liquid
crystal molecules 6, a data  display electrodes, the shadows can be hidden
by electrode 11, a scanning electrode 12, and a display  black matrixes.
electrode 13 are provided. On the opposite substrate  However, if the
shadows are formed on the dis- 2, an opposite electrode 14 is provided.
Further, on  play electrode, practical problems such as deteriora- both
substrates, alignment films 7 and 8 made of  50  tions of the performance
of the display arise. polyimide are formed respectively, for controlling
ini-  From this point of view, it is advantageous that tial alignment of
the molecules.                  the orientation is performed in the same
direction as Figs. 4 and 5 show another conventional liquid  the
arrangement of the matrix. Referring to Fig. 7 crystal display element
having a diode ring (DR) as a  showing a display element having diode
rings, if an switching element. Fig. 4 is a sectional view and Fig.  55
alignment direction 36 is  parallel with the direction of 5 isa planview of
an active substrate. The liquid crys-  arrangement of the matrix, namely
the direction of tal layer 3 is sealed between the active substrate 1
scanning electrodes 16, a shadow 35 of each pixel is and the opposite
substrate 2. On the active substrate  formed on oralong a wiring. Thus, It
is possible to hide 2    



3                  EP 0 418 400 B1                 4 the shadow by a black
matrix.                        Fig. 5 is a plan view of the pixel of Fig.
4; To the contrary, as shown in Fig. 8, if an align-  Fig. 6 is an
explanatory plan view showing align- ment direction 37 is oblique with
respect to the scan-  ment directions when a preferential viewing di- ning
electrodes 16, the shadow 35 overlaps with a    rection is In front of the
display element; part of the display electrodes 13. Thus, the display   5
Figs. 7 and 8 are plan views showing relationship performance reduces.
However, if a visual direction  between alignment directions and bad align-
characteristic is considered as described above with  ments caused by
shadows in a conventional dis- reference to Fig. 6, it is necessary to
provide the ob-  play element; lique alignment as shown in Fig. 8. If the
preferential  Fig. 9 is a plan view showing the display element viewing
direction is provided in front of thedisplay ele-  10  of Fig. I after a
supplementary alignment treat- ment as shown in Fig. 6, the alignment
direction does  ment; not coincide with the arrangement of the matrix.
Figs. 10 and 11 are plan views showing other em- In order to manufacture
the liquid crystal display  bodiments of the present invention; element
under such conditions where the bad align-   Fig. 12 is a sectional view
showing a reverse ob- ment is liable to occur as hereinbefore described,
the  15  lique domain; and problems have been solved by increasing the num-
Fig. 13 is a graph showing alignment yields of a ber, pressure and speed of
the rubbing. However, if  conventional method and the method of the pres-
the conditions of the rubbing are increased, the     ent invention.
switching element and the alignment film are harmed  The present invention
will be described herein- and damage caused by static electricity will
occur.  20  after with reference to the drawings. Fig. 1 is a plan Thus,
the practical range of condition for the manu-  view showing alignment
directions of liquid crystal facturing of the display is very small, and
hence if the  molecules in an active matrix liquid crystal display
condition slightly changes, the yield is reduced. Fur-  element according
to the present invention. The liquid ther, if the height of the uneven
surface of the sub-  crystal display element of the present Invention is
em- strate is 2 [err] or more, bad alignment increases, caus-  25  ployed
with the liquid crystal in the 90 degrees TN ing reduction of the yield.
mode and a diode ring as a switching element. The An object of the present
invention is to provide a  preferential viewing field is in front of the
display ele- method of aligning molecules In an active matrix liquid  ment
as described in the conventional methods of crystal display in which the
molecules are stably lined  Figs. 7 and 8. In the conventional methods of
Figs. 7 up in spite of the uneven surface of the display ele-  30  and 8,
the shadows 35 are formed to cause bad align- ment.
ment in the pixel. Another object of the present invention is to pro-
Describing the method of the present invention, vide a method which can be
stably performed to align  a supplementary rubbing is performed on the
align- molecules of the display element even if the align-  ment film of
the active substrate in a supplementary ment direction of the molecules
does notcoincidewith  35  alignment direction 22, and thereafter a main
rubbing the arrangement of the matrix, thereby giving high  is performed in
a main alignment direction 23 the di- quality and reliability to the
display at high yield.  rection of which is determined by a desired
preferen- These objects are solved by the characterizing  tial viewing
direction. The supplementary rubbing di- features of claim 1.
rection 22 is determined to cross the scanning elec- By combining the
aligning in the main alignment  40  trodes 16. The alignment treatment on
the opposite direction at the active substrate with the aligning at
substrate is performed in the direction perpendicular the opposite
substrate, the twist angle and preferen-  to the main alignmentdirection
23, that is the direction tial viewing direction of the liquid crystal
layer are de-  31 shown in Fig. 6. termined, and bad alignment at the
shadow portion is  Fig. 9 is a plan view showing the display element
eliminated in accordance with the aligning in the sup-  45  of Fig. I after
the supplementary aligning. As shown plementary alignment direction at the
active sub-  in Fig. 9, there are two shadows 39A and 39B in the strate.
pixel. In the present invention, the molecules in a Fig. 1 is a plan view
showing alignments of liquid  shadow 39 shown in Fig. 8, which is to be a
shadow crystal molecules in an active matrix liquid crystal  at the main
rubbing, is aligned by the supplementary display element according to the
present inven-  50  aligning in the direction 22. Therefore, the portions
tion;                                         which are not aligned are
shadows, except the shad- Fig. 2 is a sectional view showing a pixel of a
TFT  ow 39 in Fig 8. Thus, a domain is hardly produced type active matrix
liquid crystal display element,  compared with the conventional method.
Although, taken along a line A-A' of Fig. 3;            side portions 38 of
the switching element are liable to Fig. 3 is a plan view of the pixel of
Fig. 2;  55  form a nucleus of bad alignment called an induced do- Fig. 4
is a sectional view showing a pixel of a liq-  main, the supplementary
aligning prevents an irreg- uid crystal display element having a diode
ring,  ular arrangement from occuring. taken along a line B-B' of Fig. 5;
Fig. 10showsanotherembodiment of the present 3    



5                   EP 0 418 400 B1                 6 invention. The
supplementary aligning is performed    Although, in the above described
embodiments, In the direction 22 parallel with the data electrodes 16  the
liquid crystal display element in the 90 degrees on the active substrate.
In addition to the effect of the  twisted nematic mode is employed, the
twist angles embodiment of Fig. 1, the sides of the data electrode  more
than 90 degrees or less than 270 degrees may 16 are aligned by the
supplementary aligning so that   5   be available. bad alignment is further
prevented.                   The present invention is effective to any
display Fig. 11 shows a further embodiment of the pres-  element of a TN
type. In the TN type display element, ent invention. Supplementary
alignment is provided  the twist angle is determined in accordance with the
besides the alignment direction 22 In the reverse di-  main alignment of
the active substrate and the align- rection 40. In the embodiment of Fig.
1, although the   10   ment of the opposite substrate. The direction of the
supplementary aligning and the main aligning are   prior visual angle Is an
angle which Is one-half of the performed, unregularized zones are still
existed. In  twist angle and coincides with the direction of the mol- this
embodiment, a plurality of supplementary align-  ecules in the central
portion of the liquid crystal layer. ings are performed in
variousdirections, all of shadow  Consequently, if the supplementary
aligning Is portions are regularized, thereby preventing bad  15  performed
on a part, which is subjected to the main alignment
alignment, to line up the molecules in the portion in The conditions of the
present invention described  the preferential viewing direction, the
reverse tilt can hereinbefore will be summarized as follows.        be
effectively prevented. In order to eliminate the shadows on the display
The present invention provides a remarkable ef- electrodes, it is
preferable that the direction of the   20  fect by using the rubbing
process. The same effect is supplementary alignment forthe molecules is
parallel  provided by using the tile vacuum deposition of SiO. with or at a
right angle with the electrode (data elec-  Fig. 13 is a graph showing
yields in the conven- trode or scanning electrode). Thus, if the supplemen-
tional method and the method of the present inven- tary aligning is
performed under such conditions, bad  tion In which before lot No. 126
shows the yield in the alignment caused by shadows including the sides of
25  conventional method and after lot No. 127 is the yield the wiring and
switching element can be reduced.  in the method of the present invention.
It will be seen The alignment of the molecules is further opti-  that the
yield in the conventional method Is very low, mized in accordance with the
supplementary align-  and the yield in the present Invention remarkably in-
ment as follows.                                   creases. The worst
alignment is called reverse tilt domain.  30  In accordance with the
present Invention, it Is Fig. 12 shows the reverse tilt domain. In normal
tilt  possible to reduce bad alignment caused by the un- zones 43, each
molecule in a central portion 45 of the  even surface of the substrate.
liquid crystal layer 3 is tilted in a normal direction 46  The liquid
crystal display device is used for a determined by the aligning of the
alignment films 7  large display such as a wall-hanging television set and
8. However, in a reverse tilt zone 44, each mole-  35  and a terminal
equipment of a computer. However, In cule in the central portion is tilted
in the reverse direc-  the large liquid crystal display device, wiring
resis- tion 47 opposite to the normal direction 46. Such a re-  tance of
the matrix wiring causes problem. In order to verse tilt domain has two
types. One of the types is  solvethe problem, it is only and a properway to
attach a fixed domain which Is produced regardless of an ap-  a metallic
film of a low resistance and a large thick- plied driving voltage. The
other is an Induced domain  40   ness to the substrate. Such a thick film
causes bad which is produced by the applied driving voltage.  alignment in
the conventional technique. The present When the reverse tilt domain
occurs, the preferential  invention solves the problem as described above.
viewing field becomes reverse in the domain, which    In the active matrix
liquid crystal display element, means a fatal defect of the display. As
shown in Fig.  if a step coverage of a metal film on a step portion of 12,
the uneven surface of the substrate causes the   45  the switching element
is insufficient, the switching production of the reverse tilt domain.
Furthermore, in  element is liable to be disconnected, causing a defect the
conventional method, since the molecules at the  of the display element. In
order to eliminate the de- shadow portion are unregularized, the reverse
tilt do-  fect, it is necessary to increase the thickness of the main is
liable to occur.                           wiring. In the conventional
method, increase of the In the present invention, the alignment direction
50  thickness is limited on account of the generation  of of the molecules
determined by the supplementary   bad alignment. By using the method of the
present in- alignment is the same as the orientation of the mole-  vention,
it is possible to increase the thickness of the cules in the central
portion of the liquid crystal layer.  wiring, thereby increasing the yield
of manufacturing. Consequently, even if the shadows are formed by the
Form the foregoing, it will be understood that the main alignment for
determining the display perfor-  55   present invention provides an active
matrix liquid mance, the molecules in the shadow portions are    crystal
display element with high quality at high man- lined up to tilt in the
normal direction, so that the re-  ufacturing yield without bad alignment
Further, it is verse tilt domain hardly occurs.                   possible
to solve the problem of wiring resistance for 4    
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PatentansprUfche 1. Verfahren zum Reduzieren abgeschatteter Be- Claims
reiche (39, 39a, 39b), wenn eine Ausrichtschicht 5      (7, 8) an einem
aktiven Substrat (1) einer Matrix- 1. A  method  of reducing  shadowed
areas             Flflssigkristallanzelge einer Ausrichtbehandlung
(39,39a,39b) when subjecting an alignment film     unterworfen wird, wobel
die abgeschatteten Be- (7,8) on an active substrate (1) of a matrix liquid
reiche (39, 39a, 39b) durch vorstehende Schalt- crystal display to
alignment treatment, wherein    elemente (10, 15) verursacht warden und die
said shadowed areas (39,39a,39b) are caused by   10
Flfssigkristall-Anzeige umfa~t das aktive Sub- protruding switching
elements (10,15), whereby     strat (1) mit den darauf vorgesehenen
Schaltele- the liquid crystal display comprises said active    menten
(10,15), in gegenrberdem aktiven Sub- substrate (1) with said switching
elements         strat vorgesehenes Gegensubstrat (2), das einer (10,15)
provided thereon, an opposite substrate    Ausrichtbehandlung unterworfen
wird, Abtast- (2) provided opposite the active substrate and   15
elektroden, sine Datenelektrode, eine Ausricht- subjected to an alignment
treatment, scanning       schicht (7, 8), die die Komponenten des aktiven
electrodes, a data electrode, an alignment film     Substrats Ciberdeckt,
und eine Schicht von drill- (7,8) covering said active substrate
components,    nematischem Flissigkristall-Material (3), das ab- and a
layer of twisted nematic liquid crystal ma-   gedichtst zwischen den
Substraten eingeschlos- terial (3) sealed between said substrates,  20
sen ist, said method comprising the steps of:               welches
Verfahren die Schritte umfaet: performing a supplementary aligning
treatment      des Ausfihrens ainer Hilfsausrichtbehandlung (22) in a
supplementary alignment direction         (22) in aner
Hilfsausricht-Richtung Ober das gan- across the whole active substrate (1),
ze aktive Substrat (1), thereafter, performing a main alignment treat-  25
des darauffolgenden Ausf~hrens einer Haupt- ment in a main alignment
direction (23) across     ausrichtbehandlung  in ainer Hauptausricht- the
whole active substrate (1), and                 Richtung (23) Ober das
ganze aktive Substrat (1), wherein the supplementary alignment direction
und (22)is different from the main alignment direction  wobel die
Hilfsausricht-Richtung (22) sich von and so chosen as to treat the portions
of the sub-  30  der Hauptausricht-Richtung unterscheidet und strate being
shadowed in the main alignment         so gewghit wird, daB die bei der
Hauptausricht- treatment because of the projection of the switch-
Behandlung wegen des Vorstehens des Schalt- ing element.
elements abgeschatteten Abschnitte des Sub- strats behandelt werden. 2. The
method according to claim 1, wherein an op-  35 posite side aligning
treatment at the side of said  2. Verfahren nach Anspruch 1, bel dem eine
Aus- opposite substrate is performed In a predeter-     richtbehandlung
furdie gegenuberliegende Seite mined direction, thereby determining the
twist     an der Seite des Gegensubstrats in einer vorbe- angle of the
liquid crystal layer and wherein said  - stimmten Richtung ausgefihrtwird,
wodurch der supplementary aligning treatment in the supple-  40
Drillwinkel der Flflssigkristallschicht bestimmt mentary alignment
direction is performed in a dl-   und  die  Hilfsausricht-Behandlung  In
der rection parallel with or at a right angle to data
Hilfsausrlcht-Richtung in elner Richtung ausge- electrodes or scanning
electrodes provided on      fOhrt wird, die parallel mit oder in einem
rechten said active substrate.                             Winkel zu den an
dem Aktivsubstrat vorgesehe- 46      nen Daten- oderAbtastelektroden liegt.
3. The method according to claim 2, wherein said supplementary aligning
treatment in the supple-  3. Verfahren nach Anspruch 2, bei dem  die
mentary alignment direction is performed in an
Hilfsausricht-Behandlung In der Hilfsausricht- optimum direction which
halves an angle made        Richtung in einer optimalen Richtung
ausgefuihrt by the alignment directions of said main aligning   50  wird,
welche  einen  durch  die  Ausricht- treatment and opposite side aligning
treatment,     Richtungen der Hauptausricht-Behandlung und whereby the
optimum direction is substantially      der Ausrichtbehandlung der
Gegenseite gebilde- -the same direction as the direction of the mole-  ten
Winkel halbiert, wodurch die optimale Rich- cules in a central portion in
thickness of said liq-  tung im wesentlichen die gleiche Richtung wie uid
crystal layer, and hence as the predetermined  55  di Richtung der Molekule
in elnem Zentralab- viewing direction.
schnitt derDicke der Flflssigkristallschicht istund damit die gleiche wie
die vorgegebene Blickrich- tung.    7                   EP 0 418 400 B1
8 the large display.                                 Patentanspr Iche 



1. Verfahren zum Reduzieren abgeschatteter Be- Claims
reiche (39, 39a, 39b), wenn sine Ausrichtschicht 5      (7, 8) an elnem
aktliven Substrat (1) einer Matrix- 1. A  method  of reducing  shadowed
areas            Flfssigkristallanzolge elner Ausrichtbehandlung
(39,39a,39b) when subjecting an alignment film     unterworfen wird, wobel
die abgeschatteten Be- (7,8) on an active substrate (1) of a matrix liquid
reiche (39, 39a, 39b) durch vorstehende Schalt- crystal display to
alignment treatment, wherein    elemente (10, 15) verursacht werden und die
said shadowed areas (39,39a,39b) are caused by   10
Fl0ssigkristall-Anzeige umlfalt das aktive Sub- protruding switching
elements (10,15), whereby     strat (1) mit den darauf vorgesehenen
Schaltele- the liquid crystal display comprises said active   menten
(10,15), ein gegenfberdemaktiven Sub- substrate (1) with said switching
elements         strat vorgesehenes Gegensubstrat (2), das elner (10,15)
provided thereon, an opposite substrate    Ausrichtbehandlung unterworfen
wird, Abtast- (2) provided opposite the active substrate and   is
olektroden, elne Datenelektrode, elne Ausricht- subjected to an alignment
treatment, scanning      schicht (7, 8), die die Komponenten des aktiven
electrodes, a data electrode, an alignment film    Substrats Oberdeckt, und
eine Schicht von drill- (7,8) covering said active substrate components,
nematischem FlOssigkristall-Material (3), das ab- and a layer of twisted
nematic liquid crystal ma-  gedichtet zwlschen den Substraten elngeschlos-
trial (3) sealed between said substrates,  20      sen ist, said method
comprising the steps of:               welches Verfahren die Schritte
umfal~t: performing a supplementary aligning treatment      des Ausffhrens
einer Hilfsausrichtbehandlung (22) in a supplementary alignment direction
(22) in iner Hilfsausricht-Richtung Ober des gan- across the whole active
substrate (1),             ze aktive Substrat (1), thereafter, performing a
main alignment treat-  25  des darauffoigenden Ausffhrens elner Haupt- ment
in a main alignment direction (23) across     ausrichtbehandlung  in einer
Hauptausricht- the whole active substrate (1), and                Richtung
(23) Ober das ganze aktive Substrat (1), wherein the supplementary
alignment direction      und (22) is different from the main alignment
direction  wobei die Hilfsausricht-Richtung (22) sich von and so chosen as
to treat the portions of the sub-  9o  der Hauptausricht-Richtung
unterscheidet und strate being shadowed in the main alignment        so
gewahIt wird, daM die be! der Hauptausricht- treatment because of the
projection of the switch-  Behandlung wegen des Vorstehens des Schalt- ing
element.                                       elements abgeschatteten
Abschnitte des Sub- strata behandelt worden. 2. The method according to
claim 1, wherein an op-  35 posite side aligning treatment at the side of
said  2. Verfahren nach Anspruch 1, bei dem elne Aus- opposite substrate Is
performed in a predeter-    richtbehandlung fOrdie gegenflberliegende Seite
mined direction, thereby determining the twist     an der Selte des
Gegensubstrats in elner vorbe- angle of the liquid crystal layer and
wherein said  stimmten Richtung ausgefflhrt wird, wodurch der supplementary
aligning treatment in the supple-  40  Dtillwinkel der
FlOssigkristallschicht bestimmt mentary alignment direction is performed in
a di-  und  die  Hilfsausricht-Behandlung  in  der rection parallel with or
at a right angle to data  Hilfsausricht-Richtung in einer Rlchtung ausge-
electrodes or scanning electrodes provided on      fOhrt wird, die parallel
mIt oder in einem rechten said active substrate.
Winkel zu den an dem Aktivsubstrat vorgesehe- 45      nen Daten- odor
Abtastelektroden liegt. 3. The method according to claim 2, wherein said
supplementary aligning treatment in the supple-  3. Verfahren nach Anspruch
2, bei dem  die mentary alignment direction is performed in an
Hilfsausficht-Behandlung in der Hilfausricht- optimum direction which
halves an angle made       Richtung in einer optimalen Richtung ausgeffhrt
by the alignment directions of said main aligning   50  wird, welche  eonen
durch  die  Ausricht- treatment and opposite side aligning treatment,
Rlchtungen der Hauptausricht-Behandlung und whereby the optimum direction
is substantially     derAusrichtbehandlung derGegenseite gebilde- the same
direction as the direction of the mole-  ten Winkel halbiert, wodurch die
optimale Rich- cules In a central portion in thickness of said liq-  tung
im wesentlichen die glelche Rlchtung wie uid crystal layer, and hence as
the predetermined  55  die Richtung der MolekOle in einem Zentralab-
viewing direction.                                 schnitt der Dicke der
Fflssigkristallschicht lst und damit die glelche wie die vorgegebene
Blickrich- tung. 5    EP0418400B1                    10 Revendicatlons 1.
Procede de reduction de zones d'ombre (39, 39a, 



39b) lorsqu'une couche d'alignement (7, 8) sur un substratactif (1) d'un
affichoura cristaux liquides   5 A matrice eat soumise A un traitement
d'aligne- ment, lesdites zones d'ombre (39, 39a, 39b) etant provoquees par
des 6e6ments de commutation saillants (10, 15), I'afficheur A cristaux
liquides compronantleditsubstratactif (1) surloqudl sont  1o privus leadits
e6lments de commutation (10, 15), un substrat oppos6 (2) situ6 en face du
substrat actif et soumis a un traitement d'alignement, des 6lectrodes de
balayage, une electrode de don- n6ees, une couche d'allgnement (7, 8)
recouvrant  15 les composants dudit substrat actif, et une cou- che de
cristaux liquides nematiques en helice (3) enferm6o entre leadits
substrate, ledit proc6de comprenant les 6tapes consistent A:
20 ex6cutbr un traltment d'alignement sup- pl6mentaire (22) dane une
direction d'alignement suppl6mentaire suria totalite du substratactif (1),
apres cela, executbr un traitement d'ali- gnement principal dans une
direction d'aligne-  25 ment principale (23) sur la totalit6 du substrat
ac- tif (1), et dane lequel la direction d'aiignement sup- pl6mentaire (22)
est diff6rente de la direction d'alignement principal. et est choisie de
maniere  30 A tralter les parties du substrat masqu6es lors du traitement
d'alignoment principal A cause de la saillie de I'6iement de commutation.
2. Proc6d6 solon la revendication 1, dans lequel un  35 traitement
d'alignement du cote oppose, du cote dudit substrat oppoea, est effectu6
dans une di- rection pr6d6termin6e, pour ainel d6terminer I'angle de
torsion de la couche de cristaux liqui- des, at dens lequel ledit
traitement d'alignoment  40 suppl6mentaire dana la direction d'alignement
suppl6mentaire ect effectue dens une direction parallele a, ou A un angle
drolt avec, les 6lectro- des de donn6es ou lea electrodes de balayage
pr6vues sur ledit substrat actif.        45 3. Proced selon Ia
revendication 2, dane lequel le- dit traltement d'alignement suppl6mentaire
dens la direction d'alignement suppl6mentaire est ef- fectu6 dana une
direction optimale qui coupe en   5o deux un angle form6 par lee directions
d'aligne- ment dudit traitement d'alignement principal et dudit traWtement
d'alignement su cote oppose, la direction optimale 6tant sensiblembnt le
mrme direction quo Ia direction des molecules dans une  55 partie centrale
dane l'epaisseur de ladite couche de cristaux liquides, et par consequent
que la di- rection dobservation prdtebrrnin6e. 6 1   1111 Li11    


