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solve this problem by providing the ferro-electrical effect with a certain
threshold. Such thresholds The invention relates to a method of driving a
cannot be realised or can hardly be realised in display device comprising a
ferro-electric liquid    practice without contrast loss occurring in
applica- crystal between two supporting plates and a sys-   5   tions using
larger numbers of lines. The said Patent tern of pixels arranged in rows
and columns, each    Application also refers only to switching between
pixel being constituted by picture electrodes pro-  the states "0" and "1";
the possibility of introduc- vided on the facing surfaces of the supporting
ing grey scales is not dealt with in the description plates, and a system
of row and column elec-        of the devices shown. trodes, at least one
row of pixels being selected via  10  It is an object of the invention to
provide a a row electrode during a line selection period, data  method of
the type described in the opening para- signals being presented via the
column electrodes,   graph in which the above-mentioned problems can and
the row of pixels, prior to selection, being     be obviated as much as
possible and with which brought to an extreme state by means of an auxil-
grey scales can be realised. iary signal.
15       To this end a method according to the inven- In this context an
extreme state is to be under-  tion is characterized in that during at
least a part of stood to mean such a state that the pixel is sub-   the
line selection period the pixels are connected stantially completely
transmissive or non-transmis-  via active switching elements to the column
elec- sive. This state is determined by the nature of the  trodes in order
to present data signals to the pixels rro-electrid display device which
will be de-   20  and in that the auxiliary signal is presented to the
scribed in greater detail hereinafter. The choice of  pixels via the same
switching elements at an in- the amplitude of the auxiliary signal is also
decisive  stant before the commencement of the line selec- of the rate at
which the liquid crystal switches to  tion over at least a period which is
equal to the this extreme state.                                  switching
period of the ferro-electric medium and The methods mentioned above are
used, for  25   which has such a duration and amplitude that the example,
in display devices for display screen or    extreme transmission state is
reached, whilst after television uses. Notably for television uses and
the line selection period the pixels assume a trans- non-volatile memory
-display devices the use of      mission state which is substantially
exclusively de- ferro-electric liquid crystal materials seems to be
termined by the data signal presented. attractive because much faster
switching times can   30  In this respect the words "substantially exclu-
be realized therewith than with effects based on     sively determined by
the data signal presented" nematic liquid crystal materials.
are understood to mean that the voltage presented Other advantages are that
the viewing angle      during the selection across the pixel and the ca-
dependence is smaller (because generally a small-    pacitance associated
therewith is maintained and er thickness is used and because of the
orientation   35   may possibly vary to a slight extent due to the of the
molecules in faces parallel to the walls) and  leakage currents, but that
no measures are taken to that the contrast is greater.
generate a given voltage across the pixels during A method of the type
mentioned in the opening    the non-selection period of the kind described,
for aragraph is described in EP-A-0 197 242. In this     example, in EP-A-0
176 763. method the presentation of data signals synchro-   40   The
invention is based on the recognition that nously with a selection signal
is preceded by so-    notably grey scales can be obtained by causing called
blanking pulses which must bring the liquid  the pixels to assume a
relaxation state under the crystal to an initial state. In order to inhibit
degrada-  influence of the Charge which is provided during tion of the
ferro-electric material, the pulses used  selection of the pixels or the
capacitances asso- periodically reverse their sign.                45
ciated therewith, whilst the polarisation due to this The method described
is used in a display        charge is compensated, as it were, by a
polarisa- device having a so-called passive matrix; the said  tion of
opposite sign in the liquid crystalline ma- signals (selection signals,
data signals, blanking   terial. This is found to take place because the
pulses) are directly presented to the row and col-   dipoles associated
with the ferro-electric liquid cry- umn electrodes: The state of a pixel is
determined   50  stal molecules are reversed under the influence of by the
line and data voltages. Since data voltages  the said charge and thus bring
about the said are presented to the column electrodes also when
compensation. The division of dipoles which are certain pixels are not
selected, voltages, possibly in  reversed need not be homogeneous; however,
the combination with cross-talk signals, may be pro-    fraction of
reversed dipoles for one and the same duced so that the desired
transmission state (in the   55  voltage (with the selection period
remaining the example of EP-A-0 197 242 transmissive or non-       same) is
invariably found to be substantially equal. transmissive) is not achieved
or is lost.              A method according to the invention for dis- The
above-cited Patent Application proposes to   playing grey scales is
therefore characterized in 2  



3                  EP 0 284 134 B1                         4 that the grey
scale is determined by the duration    display device 1 with a
ferro-electric liquid crystal 2 and the amplitude of the data signal
presented       as described, for example, in the Article by Clark during
the period when the row of pixels is se-      and Lagerwall in "Appl. Phys.
Lett." 36 (1980), 899 lected for data display. In the case of equal selec-
or in European Patent Application EP-A-0 032 362. tion periods the data
voltage thus determines the   5   The liquid crystal 2 is present between
two flat grey scale.                                         transparent
supporting plates 3 of, for example, It will be evident that where a
compensation     glass or mica. A matrix of picture electrodes 4 is effect
is concerned, the provision of a given voltage  present on one of the
supporting plates, and the across the pixels are described in EP-A-0 176
763    picture electrodes 4 are driven, for example, via does not lead to a
stable final state (grey value)  10  row electrodes and switching elements,
whilst data and neither does the use of a passive drive in       signals
are supplied via column electrodes. A coun- which voltages are directly
presented to the pixel  ter electrode 5, which together with the picture
via the data electrodes beyond the actual selection  electrodes 4 of the
first matrix constitutes the pix- period.
els, is present on the other supporting plate. This And additional
advantage of the method ac-   15  counter electrode may be connected to a
fixed or a cording to the invention is that the ferro-electric  variable
voltage. Dependent on the drive mode liquid crystalline material does not
need to have a  used (for example, with MIMs or diode rings) the threshold.
row electrodes may be provided on the one sup- Preferably, the
substantially non-transmissive   porting plate and the column electrodes
may be (opaque) state is chosen as the extreme transmis-  20   provided on
the other supporting plate. The thick- sion state. This is favourable from
the point of view  ness of the liquid crystal layer 2 is approximately 2 to
perception because only the maximum bright-       [err]. ness is slightly
affected, whereas contrast loss,       If desired, the electrodes 4, 5 may
be coated which is more visible, occurs when selecting the     with
orientation layers 6 or protective layers, whilst transmissive state as the
extreme transmission   25  the device is furthermore provided with spacers
7 state.                                              in order to obtain a
uniform thickness of the liquid The auxiliary signal can be realised in
different  crystal layer. In the relevant example the display manners,
dependent on the switching elements         device also comprises a filter
layer 8 with, for used and the drive mode. In the case of a FET
example separate colour filters for the colours red, switch, bipolar
transistor or another threepole  so   green and blue, as well as polariser
9 and analyser switching element the auxiliary signal will generally  10.
Furthermore the device comprises a light be presented to the column
electrode during a part   source 11 consisting of a lamp 12 and a diffusor
13 of the line selection period amply before the rel-   whilst the matrix 4
and the associated elements are evant row of pixels is written, whilst the
actual data  driven via drive electronics 14. is presented to another row
of pixels during the   35   Fig 2a shows diagrammatically how a single
second part of the line selection period.            pixel of such a
display device is driven by means The invention will now be described in
greater   of an active switching element, in this example a detail with
reference to the accompanying drawings  thin film field effect transistor
15. A selection line in which:
16 is connected to the gate of the field effect Fig. 1 shows
diagrammatically the structure of a   40  transistor, whilst data signals
are presented to the liquid crystal display device based on a ferro-   data
line 17 which is connected to the liquid crystal electric liquid crystal;
display element, diagrammatically shown in this Fig. 2 illustrates the
realisation of grey scales  embodiment by a capacitance 18, the other con-
with reference to a single pixel;                 nection of which is
(virtually) connected to ground. Fig. 3 and Fig. 4 show the response to the
45       Fig. 2b shows diagrammatically the state of a device of Figure 1
driven by a method accord-     pixel when a given voltage is applied across
this ing to the invention;                             element represented
by the capacitance 18. In this Fig. 5 shows diagrammatically the influence
of    embodiment this voltage is applied in the form of a the value of the
auxiliary signal;                pulse to the data line 17, whilst the
element 18 is Fig. 6 shows diagrammatically a device for use   so  selected
via the selection line 16. with a method according to the invention;
In the method according to the invention an Fig. 7 shows diagrammatically
the drive asso-     auxiliary signal ("blanking") [err] is first provided,
ciated with the device of Fig. 6, and             which is negative in this
example and brings the Fig. 8 shows a modification of Fig. 7.
pixel to an extreme state with a transmission of The Figures are
diagrammatic and not to scale.  55  substantially 0. Corresponding
components are generally denoted          Due to this negative voltage
pulse the first by the same reference numerals.
electrode 19 (which is connected to the transistor Fig. 1 shows in a
diagrammatic cross-section a   15) becomes negative. By relaxation of the
dipoles 
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associated with the molecules of the ferro-      sively determined by these
signals. electric liquid crystal material these dipoles are      Fig. 4
shows how  a given grey value is directed in such a manner that the charge
on the     reached by using this method if a pixel is driven electrodes 19,
20 of the capacitance 18 is com-      with a voltage pulse having a voltage
value [err] and pletely compensated or is compensated as much    5   a
pulse width of the order of 16-64 [err]., whilst an as possible. This
results in all dipoles being iden-  auxiliary signal (blanking) having a
voltage value of tically directed (situation i in Fig. 2b) in the case of
[err] and a pulse-width of the same order is pre- a sufficiently negative
auxiliary voltage [err].      sented in advance. When driving at a voltage
of the value [err],           The auxiliary signal is then located so far
be- which is slightly positive, the electrode 19 acquires   10  fore the
drive signal that the extreme transmission a slightly positive charge so
that some of the       state can be reached. Fig. 4a diagrammatically
dipoles 21 are reversed. This continues until the  shows the voltage
variation with respect to time of positive charge has been compensated;
domains         the drive signals, whilst in Figure 4b the squares 22 23 at
which the dipoles are reversed in a region     diagrammatically show the
transmission of the as- between the two electrodes 19, 20 (situation ii in
15  sociated pixels for some voltages. In the relevant Fig. 2b) may be
formed in the liquid crystal.        example in which [err] ischosen to be
-6V, there is At a slightly larger voltage V2 more and larger  no
transmission for [err], a small trans- domains 23 will be produced
(situation iii in Fig.   mission for [err] = 2V, almost complete
transmission 2b). In this reversal process the surface roughness  for [err]
= 4 and complete transmission for Vp = 6V. of the wall may also play a
role.               20   The squares 22 actually have a size of 10 [err] x
10 If, in the case of, for example, situation ii in Fig.  [err] so that the
domains 23 are not separately 2b the voltage pulse of the value  [err]is
repeated     visible but are observed as an intermediate trans- without any
further measures, as is conventional     mission state (grey value, colour
level). practice notably in video applications, the electrode   With the
aid of active drive and using an auxil- 19 will again acquire a slightly
positive charge.  25  iary signal bringing the pixels to an extreme trans-
Since it is compensated again by the reversal of     mission state
("blanking") it is possible according some of the dipoles 21 the number of
reversed        to the invention to realise grey levels in large dipoles 21
increases. As a result the domains 23     display devices based on the
ferro-electric liquid increase in umber and size.
crystal materials, because the actual ferro-electric The presence of these
domains, where the   30  cells switch between black and the zero-order dou-
transmission is no longer 0, determines the grey     ble refractive white.
In this embodiment use is value of the relevant pixel. Without special mea-
made of the ferro-electric material ZLI 3234 sures, notably in TV
applications, this grey value is  (Merck) with a thickness of 2 [err] of
the cell. thus not constant, in the case of an equal data         As
already stated the auxiliary signal must be signal because the domains 23
incease when the   35   presented for a certain period td. This period td
is voltage pulse is frequently presented. Also in the   itself a function
of the value of the auxiliary signal case of changing data signals the grey
value of the  as is shown in Fig. 5. In the region indicated by pixels is
dependent on their history.                "+" in Fig. 5 the device
operates as described However, in the method according to the inven-
above; in the region indicated by "-" the grey a row of pixels, prior to
the actual selection   40  values vary because not all dipoles are directed
taking place, is brought to an extreme state (for    during the
presentation of the auxiliary signal. Fig. example that of situation i in
Fig. 2b) by means of  5 shows the relationship between td and [err] for a
the auxiliary signal [err] before the actual data signal  fast switching
ferro-electric liquid crystal material is presented. This is effected
timely enough to     (line a) and for a slightly slower switching material
cause the dipoles in this row of pixels to relax to  45  (line b). the
associated initial state. Since a charge effect is  In the embodiments
shown the pixel in the concerned in this case, the value of the auxiliary
extreme state is substantially opaque. This is cho- signal [err] is also
dependent on the period during    sen because this is more pleasant from
the ob- which this auxiliary signal is presented. Since the  server's point
of view, whilst the loss of light output domains 23 do not grow, now the
transmission   so  is small. In conventionally used TV systems the state,
notably the grey scale of the pixels, is not  line selection period is
approximately 64/[err]. and exclusively determined by the data signal which
the number of lines is approximately 600. Most has been presented.
ferro-electric display elements switch in less than This is further shown
with reference to Fig. 3   500 [err] so that most eight lines are
temporarily for a single, pixel in which the signals [err] 55
non-transmissive. The maximum loss of brightness present to the data lines
during selection are each  is then smaller than 1.25 % and this is even
less 



preceded by an auxiliary signal [err] so that the      for faster
ferro-electric materials. associated transmission levels are indeed exclu-
Fig. 6 shows diagrammatically a device for use 4    7                  EP 0
284134 B1                      8 with a method according to the invention.
This          supporting plates and a system of pixels ar- device comprises
a matrix 24 of ferro-electric liquid   ranged in rows and columns, each
pixel being crystal pixels 25 at the area of crossings of selec-
constituted by picture electrodes provided on tion lines 16 which select
thin film transistors 15     the facing surfaces of the supporting plates,
and data lines 17 to which auxiliary signals and    5   and a system of row
and column electrodes, at data signals are presented. The auxiliary signal
in     least one row of pixels being selected via a this device is
obtained, for example, via a voltage     row electrode during a line
selection period, source 26 supplying a voltage [err]. During a part of
data signals being presented via the column the line selection period, for
example, half this       electrodes,and the row of pixels, prior to selec-
period, the voltage [err] is presented via multiplex-   10 tion being
brought to an extreme state by ers 27 and during the other half data
signals are       means of an auxiliary signal, characterized in presented
from a shift register 28 to the data lines    that during at least a part
of the line selection 17. Substantially simultaneously with the change of
period the pixels are connected via active the voltage on the data lines
the selection of the      switching elements to the column electrodes in
row of pixels changes because, via multiplexers 29,  15  order to present
data signals to the pixels and either a first line selection circuit 30
selects the line  in that the auxiliary signal is presented to the to which
the auxiliary signal is presented or a         pixels via the same
switching elements, the second line selection circuit 31 selects the line
of    auxiliary signal being presented at an instant picture elements to be
written. The line selection      before the commencement of the line
selection circuits are, for example, shift registers which se-   20  over
at least a period which is equal to the lect a subsequent line after each
line selection        switching period of the ferro-electric medium period,
whilst the selection of the line to be written  and which has such a
duration and amplitude is effected, for example, 6 line selection periods
that the extreme transmission state is reached after the auxiliary signal
has been presented to this   and in that after the line selection period
the line.                                           25      pixels assume a
transmission state which is In the relevant embodiment in which the lines
substantially exclusively determined by the are written one after the other
a band of 5 lines 32    data signal presented. without information then
precedes, as it were, the lines 33 which have just been written, whilst the
2. A method as claimed in Claim 1 for displaying lines 34 still comprise
information from the pre-  30   grey scales, characterized in that the grey
vious frame (Fig. 7). The device is driven by a          scale is
determined by the duration and the drive circuit 38 which is shown
diagrammatically; if     amplitude of the data signal presented during
necessary, this circuit 38 may also supply the          the period when the
row of pixels is selected auxiliary signal which is indicated by means of
the     for data display. broken line 35.
35 In a similar device in which interlacing is used  3. A method as claimed
in Claim 2, characterized a band of eight lines 32e, for example, in the
even     in that the row of pixels is selected for data field precedes the
just-written lines 33e of the even   display during half a line selection
period and field. The lines 34e comprise information from the      the
voltage level of the data signal determines previous even field, whilst the
information of the   40  the grey scale. lines 40 is determined by the
previous odd field (Fig. 8).                                            4.
A method as claimed in any one of the preced- The invention is of course
not limited to the        ing Claims, characterized in that pixels in the
examples shown, but several variations are possi-       extreme
transmission state are substantially ble within the scope of the invention.
45      opaque. For example, as already stated, the row and column
electrodes may be provided on different       5. A method as claimed in any
one of the preced- substrates. Different switching elements such as,
ing Claims, characterized in that during a part for example, MIMs and diode
rings may be used; if       of the line selection period pixels are
selected necessary, the counter electrode 5 may then also   so   via a
selection voltage on a first row electrode be in the form of a matrix of
pixels. Instead of the    while simultaneously the data signals are pre-
transmission mode the device may alternatively be        sented to the
column electrodes and in that driven in the reflection mode.
during the other part of the selection period pixels are selected via a
second row electrode 



Claims                                          55       whilst
simultaneously the auxiliary signal is presented to the column electrodes.
1. A method of driving a display device compris- ing a ferro-electric
liquid crystal between two  6. A display device comprising a ferro-electro-
5    7                  EP 0 284 134 B1                      8 *   C   L
M   S   * with a method according to the invention. This
supporting plates and a system of pixels ar- device comprises a matrix 24
of ferro-electric liquid    ranged in rows and columns, each pixel being
crystal pixels 25 at the area of crossings of selec-     constituted by
picture electrodes provided on tion lines 16 which select thin film
transistors 15      the facing surfaces of the supporting plates, and data
lines 17 to which auxiliary signals and    5    and a system of row and
column electrodes, at data signals are presented. The auxiliary signal in
least one row of pixels being selected via a this device is obtained, for
example, via a voltage      row electrode during a line selection period,
source 26 supplying a voltage Vbl. During a part of      data signals being
presented via the column the line selection period, for example half this
electrodes,and the row of pixels, prior to selec- period, the voltage [err]
is presented via multiplex-   10  tion being brought to an extreme state by
ers 27 and during the other half data signals are        means of an
auxiliary signal, characterized in presented from a shift register 28 to
the data lines     that during at least a part of the line selection 17.
Substantially simultaneously with the change of      period the pixels are
connected via active tho voltage on the data lines the selection of the
switching elements to the column electrodes in row of pixels changes
because, via multiplexers 29.   15  order to present data signals to the
pixels and either a first line selection circuit 30 selects the line  in
that the auxiliary signal is presented to the to which the auxiliary signal
is presented or a          pixels via the same switching elements, the
second line selection circuit 31 selects the line of     auxiliary signal
being presented at an instant picture elements to be written. The line
selection       before the commencement of the line selection circuits are,
for example, shift registers which se-   20  over at least a period which
is equal to the lect a subsequent line after each line selection
switching period of the ferro-electric medium period whilst the selection
of the line to be written   and which has such a duration and amplitude is
effected, for example, 6 line selection periods       that the extreme
transmission state is reached after the auxiliary signal has been presented
to this    and in that after the line selection period the line.
25       pixels assume a transmission state which is In the relevant
embodiment in which the lines         substantially exclusively determined
by the are written one after the other a band of 5 lines 32     data signal
presented. without information then precedes, as it were, the lines 33
which have just been written, whilst the    2. A method as claimed in Claim
1 for displaying lines 34 still comprise information from the pre-   30
grey scales, characterized in that the grey vious frame (Fig. 7). The
device is driven by a          scale is determined by the duration and the
drive circuit 38 which is shown diagrammatically; if     amplitude of the
data signal presented during necessary. this circuit 38 may also supply the
the period when the row of pixels is selected auxiliary signal which is
indicated by means of the      for data display. broken line 35.
35 In a similar device in which interlacing is used  3. A method as claimed
in Claim 2, characterized a band of eight lines 32e, for example, in the
even      in that the row of pixels is selected for data field precedes the
just-written lines 33e of the even    display during half a line selection
period and field. The lines 34e comprise information from the        the
voltage level of the data signal determines pevious even field, whilst the
information of the   40   the grey scale. lines 40 is determined by the
previous odd field (Fig. 8).                                            4.
A method as claimed in any one of the preced- The invention is of course
not limited to the        ing Claims, characterized in that pixels in the
examples shown, but several variations are possi-        extreme
transmission state are substantially ble within the scope of the invention.
45       opaque. For example, as already stated, the row and column
electrodes may be provided on different       5. A method as claimed in any
one of the preced- substrates. Different switching elements such as,
ing Claims, characterized in that during a part for example, MlMs and diode
rings may be used; if        of the line selection period pixels are
selected necessary, the counter electrode 5 may then also   50    via a
selection voltage on a first row electrode be in the form of a matrix of
pixels. Instead of the     while simultaneously the data signals are pre- 



transmission mode the device may alternatively be        sented to the
column electrodes and in that driven in the reflection mode.
during the other part of the selection period pixels are selected via a
second row electrode Claims                                          55
whilst simultaneously the auxiliary signal is presented to the column
electrodes. 1. A method of driving a display device compris- ing a
ferro-electric liquid crystal between two   6. A display device comprising
a ferro-electro- 5    9                 EP 0 284 134 B1
10  *    C    L   M    S  * optical display medium between tow support-
ligne, les 6l6ments d'image sont connect6s par ing plates, a system of
pixels arranged in rows      l'interm6diaire d'6i6ments de commutation ac-
and columns, in which each pixel is constituted     tifs aux electrodes de
colonne afin de pr6sen- by picture electrodes provided on the facing
ter des signaux de donn6es aux 6l6ments surfaces of the supporting plates,
and a sys-   5    d'image et en ce que le signal auxiliaire est tem of row
electrodes and column electrodes          pr6sent6 aux 6l6ments d'image par
l'interm&- for driving the pixels, characterized in that the    diaire des
memes elements de commutation a column electrodes are connected to outputs
of        un moment situe avant le debut de la selection multiplex circuits
switching the column elec-        de ligne sur au moins une p6riode qui est
trodes between data signals to be displayed   10     6gale a la p6riode de
commutation du milieu and an auxiliary signal which is applied in
ferro-6lectrique et qui pr6sente une dur6e et order to bring the liquid
crystal element to an      amplitude telles que l'6tat de transmission ex-
extreme state and in that the device comprises      treme est atteint,
alors qu'apres la p6riode de a drive and synchronisation circuit which, si-
selection de ligne les el6ments d'image ac- multaneously with a selection
voltage on a row   15  quierent un 6tat de transmission qui est prati- of
pixels to be displayed, causes data signals       quement uniquement
d6termin6 par le signal to appear on the column electrodes via the
de donn6es presente. multiplex circuit and, which, simultaneously with a
selection voltage on a different row of   2. Proced6 selon la revendication
1 pour l'afficha- pixels provided with data signals at a later   20    ge
d'echelles des gris, caract6ris6 en ce que stage, causes an auxiliary
signal to appear on        l'6chelle des gris est d6termin6e par la dur6e
the column electrodes, which signal has a suf-       et l'amplitude du
signal de donn6es pr6sent6 ficient duration and amplitude to bring a pixel
pendant la periode pendant laquelle la rang~e to an extreme state.
d'6lements d'image est s6lectionn6e pour l'affi- 25      chage de donn6es.
7. A display device as claimed in Claim 6, char- acterized in that the
other row of pixels is     3. Proc6de selon la revendication 2. caract6ris6
provided with data signals at least 1 line selec-    en ce que la rang6e
d'6lements d'affichage est tion period later and at most 2 line selection
selectionnee pour l'affichage de donnees pen- periods later.
30       dant la moiti6 d'une p6riode de s6lection de ligne et le niveau de
tension du signal de 8. A display device as claimed in Claim 6 or 7,
donnees determine !'6chelle des gris. characterized in that the multiplex
circuits pro- vide the column electrodes with data voltages    4. Proced6
selon l'une des revendications pr6c6- during half a line selection period
and with the   35  dentes, caract6ris6 en ce que les 6l6ments auxiliary
signal during the other half line selec-   d'affichage dans l'etat de
transmission extreme tion period.
sont pratiquement opaques. levendications
5. Procede selon l'une des revendications pr6ce- 40      dentes,
caract6rise en ce que pendant au 1. Proc6d6 pour la commande d'un
dispositif             moins une partie de la periode de s6lection de
d'affichage comportant un cristal liquide lerro-    ligne, des 6l6ments
d'affichage sont s6lection- 6lectrique entre deux plaques de support et un
nes par l'interm6diaire d'une tension de s6lec- systeme d'elements d'image
disposes en ran-          tion sur une premiere 6lectrode de rang6e gees et
en colonnes, chaque 6lement d'image   45     alors que simultan6ment les
signaux de don- etant constitue par des electrodes d'image dis-      nees
sont present6s aux electrodes de colonne pos6es sur la surface situ6e en
vis-a-vis des        et en ce qua lors de l'autre partie de la p6riode
plaques de support, et un systeme d'electro-         de selection, des
6lements d'affichage sont des de rang6e et de colonne, au moins une
s6lectionn6s par l'interm6diaire d'une deuxie- rang6e d'6l6ments d'image
6tant selectionn6e   50    me 6lectrode, alors qua simultan6ment, le si- 



par l'interm6diaire d'une 6lectrode de rang6e        gnal auxiliaire est
pr6sent6 aux electrodes de pendant une p6riode de s6lection de ligne, des
colonne. signaux de donnees 6tant present6s par l'inter- mediaire des
electrodes de colonne et avant la   6. Dispositif d'affichage comportant un
milieu s6lection, la rangee d'elements d'image est  55      d'affichage
6lectrooptique entre deux plaques port6e a un etat extreme a l'aide d'un
signal        de support, un systeme d'el6ments d'affichage auxiliaire,
caract6ris6 en ce que lors d'au          dispos6 en rangees et en colonnes,
dans le- moins une partie de la periode de selection de      quel chaque
el6ment d'affichage est constitue 6    11            EP 0 284 134 B1
12 *   C    L    M    S   * par des electrodes d'image dispos6es sur les
wenigstens eines Teils der Zeilenselektionszeit surfaces situ6es en
vis-a-vis des plaques de       Ober aktive Schaltelektroden die
Bildelemente support, et un systeme d'6lectrodes de rangee      mit den
Spaltenelektroden verbunden werden, et d'6lectrodes de colonne pour la
commande        damit den Bildelementen Datensignale ange- des 6l6ments
d'affichage, caracteris6 en ce   5    boten werden und Ober dieselben
Schaltele- que les electrodes de colonne sont connectdes      mente den
Bildelementen das Hilfssignal ange- a des sorties de circuits multiplex
assurant la    boten wird, wobei das Hilfssignal zu einem commutation des
electrodes de colonne entre        Zeitpunkt angeboten wird, der um
mindestens des signaux de donn6es a afficher et un signal     eine Zeit
entsprechend der Schaltzeit des fer- auxiliaire appliqu6 afin de porter
l'element a   10  roelektrischen Mediums vor dem Anfang der cristal liquide
a un 6tat extreme et en ce que     Zeilenselektion liegt und eine derartige
Dauer le dispositif comporte un circuit de commande      und Amplitude
aufweist, daB der extreme Ober- et de synchronisation qui, simultan6ment
avec      tragungszustand erreicht wird und nach der une tension de
s6lection sur une rang6e d'616-     Zeilenselektionszeit die Bildelemente
einen ments d'affichage a afficher, provoque l'appari-  15
Obertragungszustand einnehmen, der nahezu tion des signaux de donn6es sur
les electrodes     ausschliellich durch das angebotene Datensi- de colonne
par l'interm6diaire des circuits mul-   gnal bestimmt wird. tiplex et qui,
simultan6ment avec la tension de s6lection sur une rangee differente
d'elements  2. Verfahren nach Anspruch 1 zum Wiedergeben d'affichage munis
de signaux de donn6es dans   20  von Grauskalon, dadurch   gekennzeichnot,
un stade ult6rieur, provoque l'apparition d'un     daB die Grauskala durch
die Dauer und die signal auxiliaire sur les electrodes de colonne,
Amplitude des angebotenen Datensignals wah- lequel signal presente une
dur6e et une ampli-     rend der Zeit, daB die Reihe von Bildelemen- tude
suffisantes pour porter un el6ment d'affi-    ten fOr Datenwiedergabe
selektiert ist, be- chage a un 6tat extreme.                   25
stimmt wird. 7. Dispositif d'affichage selon la revendication 6,  3.
Verfahron nach Anspruch 2, dadurch gekenn- caracterise en ce que l'autre
rangee d'616-        zoichnet, daB die Reihe von Bildelementen ments
d'affichage est munie de signaux de          wahrend der Halfte der
Zeilenselektionszeit fOr donn6es aprbs au moins une et au maximum   30
Datenwiedergabe selektiert ist und der Span- deux p6riodes de s6lection de
ligne.               nungspegel des Datensignals die Grauskala bestimmt. 8.
Dispositif d'affichage selon la revendication 6 ou 7, caracterise en ce que
les circuits multi-  4. Verfahren nach einem der vorstehenden An- plex
munissent les 6lectrodes de colonne do   35   sprfche, dadurch
gekennzeichnet, dalB Bild- tensions de donn6es pendant la moiti6 d'une
elemente in dem  extremen Ubertragungszu- pdriode de s6lection de ligne et
du signal         stand nahezu lichtundurchlassig sind. auxiliaire pendant
l'autre moitie de la p6riode de selection de ligne.
5. Verfahren nach einem der vorstehenden An- 40      sprliche, dadurch
gekennzeichnet, daB wah- Patentanspriiche
rend eines Tails der Selektionszeit mittels ei- ner Selektionsspannung an
einer erston Rei- 1. Verfahren zur Ansteuerung einer Wiedergabe-
henelektrode Bildelemente selektiert werden, anordnung mit einem
ferroelektrischen Flfssig-     wahrend gleichzeitig den Spaltenelektroden
die kristall zwischen zwei Tragerplatten sowie mit  45  Datensignale
angeboten werden und wahrend einem  System  reihen- und spaltenweise ge-
des restlichen Teils der Selektionszeit Uber gliederter Bildelemente, die
jo durch Bildelek-    eine zweite Reihenelektrode Bildelemente se- troden
auf den einander zugewandten Oberfla-       lektiert werden, wahrend
gleichzeitig den Spal- 



chen der Tragerplatten gebildet werden, sowie      tenelektroden das
Hilfssignal angeboten wird. mit einem System von Reihen- und Spalten-  50
elektroden, wobei wihrend einer Zoilenselek-    6. Wiedergabeanordnung mit
einem fertoelektro- tionszeit mindestens eine Reihe von Bildele-
optischen Wiedergabomedium  zwischen zwei menten Oiber eine Reihenelektrode
selektiert       Trdgerplatten, mit einem System reihen- und wird, wahrend
Uber die Spaltenelektroden Da-       spaltenweise gegliederter
Bildelemente, die je tensignale angeboten werden und die Reihe   55
durch Bildelektroden auf den einander zuge- von Bildelementen vor der Wahl
mittels eines       wandten Oberflachen der Tragerplatten gebil-
Hilfssignals in einen Extremzustand gebracht       dot werden, sowie mit
einem  System  von wird, dadurch gekennzeichnet, daR wahrend
Reihen- und Spaltenelektroden zur Ansteue- 7    ring   der   Bildelemente,
dadurch ge- kennzeiclinet, dafl die Spalteneleketroden an Ausgange  von
Mulliplexschaltungen  ange- schiossen sind, welche die Spaltenelektroden
zwischen  wiecferzugebenden  Datensignalen    5 und einem Hilfssignal
schalten, das zugefihrt wird urn das Flissigkristallelement in einen
Extremzustand zu bringen, und daB die Anord- nung eine Ansteuer- und
Synchronisations- schaltung aufweist, die gleichzeitig mit einer  10
Selektionsspannung an einer wiederzugeben- den Reihe von Bildelementen uber
die Multi- plexschaltung Datensignale an den Spalten- elektroden erscheinen
la58t und gleichzeitig mit einer Selektionsspannung an einer anderen rei-
15 he von Bildelementen, die spater mit Datensi- gnalen versehen wird, an
den Spaltenelektro- den ein Hilfssignal ausreichender Dauer und Amplitude
um ein Bildelement in einen Ex- tremzustand zu bringen, erscheinen la5t.
20 7. Wiedergabeanordnung nach Anspruch 6, da- durch gekennzeichnet, da3
die andere Reihe von Bildelernenten urn minimal 1 und um ma- ximal 2
Zeilenselektionszeiten spater mit Da-  25 tensignalen versehen wird. 8.
Wiedergabeanordnung nach Anspruch 6 oder 7, dadurch gekennzeichnet, daB die
Multiplex- schaltungen den Spaltenelektroden wahrend   30 einer halben
Zeilenselektionszeit mit Daten- spannungen und wahrend der anderen halben
Zeilenselektionszeit mit dem Hilfssignal verse- hen. 35 40 45 50 55 8    


