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To this end a picture display device according to the invention is
characterized in that the device The invention relates to a display device
com-  comprises means to apply, prior to selection, an using an
electro-optical display medium between    auxiliary voltage across the
pixels beyond or on the two supporting plates, a system of pixels arranged
5   limit of the voltage range to be used for picture in rows and columns,
with each pixel being formed  display. by picture electrodes arranged on
the facing sur-     The auxiliary voltage is preferably beyond or faces of
the supporting plates, and a system of row  on the limit of the range of
transition in the trans- and column electrodes for presenting selection and
mission/voltage characteristic of the electro-optical data signals by means
of which a range of voltages  10   medium. dependent on the electro-optical
display medium        A first preferred embodiment of a display de- can be
presented across the pixels for the purpose  vice according to the
invention is characterized in of picture display.
that the picture electrode on one of the supporting The invention also
relates to a method of driv-  plates is connected in an electrically
conducting ing such a display device.                    15  manner to the
common point of two non-linear A display device of this type is suitable
for   switching elements which are arranged in series displaying
alphanumerical information and video in-  between a column electrode for
data signals and formation by means of passive electro-optical dis-  an
electrode for the auxiliary voltage. play media such as liquid crystals,
electrophoretic   The auxiliary voltage may then be a fixed refer-
suspensions and electrochromic materials.       20  ence voltage so that
all pixels in a row are first A display device of the type described in the
charged negatively or positively to a fixed value opening paragraph is
known from the Netherlands    and are subsequently charged or discharged to
the Patent Application NL-A-8502663 laid open to pub-  correct signal
value, dependent on the data signals lic inspection, in the name of the
Applicant. In the  presented. device shown in this Application diodes are
used   25  Since this is effected for each individual row as non-linear
switching elements in an active ma-  without a subsequent row or previous
row being trix, namely two diodes per pixel. Two successive  influenced the
picture information can be adapted rows of pixels each time have one row
electrode in  to a colour filter to be used, which colour filter may
common. The drive mode is such that in television  be composed of, for
example, triplets as described, applications (for example with a drive mode
in  30  for example, in the Netherlands Patent Application accordance with
the PAL or NTSC system) the        NL-A-861063 in the name of the
Applicant, or it information of two successive even and odd lines is  may
have, for example a diagonal structure. presented across each pixel at an
alternating polar-   Discharging and charging prior to the actual ity and
at the field frequency. The information of a  driving operation with the
picture information can pixel is therefore determined by the average signal
35  be effected during the same line period in which of two successive even
and odd lines. Since each   the picture information is presented, but also
during time two rows of picture electrodes are simulta-   the preceding
line period. neously written because two successive rows each       Since
each row of pixels is now separately time have one row electrode in common,
such a       written, the voltage across these pixels can also be device
provides little flexibility as regards the   40  inverted per row, which
leads to a higher face choice of colour filters to be used. In fact, this
flicker frequency and hence to a steadier picture. choice is limitedto
strip-shaped colour filters.      A second preferred embodiment of a device
It is an object of the invention to provide a   according to the invention
is characterized in that a picture display device of the type described in
the  Zener diode is arranged between a pixel and a row opening paragraph in
which the row electrodes are  45  or column electrode. In this case the
electrode for not common and in which the rows of pixels are     the
reference voltage may be entirely dispensed separately driven without the
omission of common   with, which leads to a relatively larger portion of
the row electrodes leading to an increase of the num-  surface of the pixel
to be used for the actual ber of connections.
display. In addition the number of components in It is also an object of
the invention to provide   so  such a device is smaller, which increases
the yield. such a display device ensuring a considerable free-  Finally the
parasitic capacitance is smaller whilst dom in the choice of the colour
filters to be used.  an optimum choice of possible electro-optical ma- The
invention is based on the recognition that  terials and the Zener diode to
be used is possible. it is possible to give the pixels a given adjustment
A method according to the invention is char- per row by charging or
discharging the capacitan-  55  acterized in that prior to presenting a
data signal ces associated with these pixels after first having  the pixels
are charged positively or negatively to an discharged or charged them too
far (either or not  auxiliary voltage beyond or on the limit of the range
accurately).                                       to be used for picture
display. 2   
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now be described in greater  plyinga voltage across the liquid crystal
layer 4. detail by way of example with reference to the     The display
device may be realised as a transmis- accompanying drawings in which
sive or a reflective device and may be provided Fig. 1 is a diagrammatic
cross-section of a dis-  with one or two polarisers. play device according
to the invention, taken on   5  According to the invention auxiliary
electrodes the line 1-1 in Fig. 2;                         18 which two
picture electrodes 6 have in common Fig. 2 is a diagrammatic plan view of
the device  in this embodiment and which are provided on the of Fig. 1;
side of the picture electrodes 6 different from that Fig. 3 shows the
associated transmission volt-   of the column electrodes 8 are also present
be- age characteristic;                         10  tween the columns of
picture electrodes 6. The Fig. 4 is a diagrammatic representation of the
auxiliary electrodes 18 connect the picture elec- device;
trodes 6 to a reference voltage via diodes 19 which Fig. 5 shows some drive
signals associated with  diodes are diagrammatically shown in Fig.2. This
the device;                                      reference voltage is
chosen to be such that, depen- Fig. 6 shows a modification of the previous
15  dent on the voltages used on the selection line 11 device,
and the electro-optical material used, the capaci- Figs. 7 and 8 show
diagrammatically methods in  tance associated with the pixel can always be
which a device according to the invention is     discharged via the diode
19 to a voltage value used for television display;
beyond or on the limit of the range of transition in Fig. 9 shows an
embodiment of a device ac-  20  the transmission voltage characteristic of
the rel- cording to the invention comprising Zener di-    evant
electro-optical material. odes and
Fig. 3 shows adiagrammatically a transmis- Fig. 10 shows the
current-voltage characteristics  sion/voltage characteristic of a display
cell as it associated with the Zener diodes, whilst         occurs in the
display device of Fig. 1, 2. Below a Fig. 11 shows a number of
modifications of the   25  given threshold voltage ([err] or [err]) the
cell substan- device of Fig. 9.                               tially passes
no light, whereas above a given satu- The Figures are diagrammatic and not
to scale.  ration voltage ([err] or [err]) the cell is substantially
Corresponding components are usually denoted by    entirely transparent.
The intermediate range con- the same reference numerals.
stitutes the above-mentioned range of transition Figs. 1 and 2 show a
diagrammatic cross-  30  and is indicated in Fig. 3 by means of brace 17.
In section and a plan view of a part of a display     this respect it is to
be noted that the absolute value device, in this embodiment a liquid
crystal display  of the voltage is plotted on the abscissa, because device
1 which has two supporting plates 2 and 3   such cells are usually driven
at an alternating volt- between which, for example a twisted nematic or a
age. ferro-electric liquid crystalline material 4 is present.  35  Fig. 4
shows diagrammatically the display de- The inner surfaces of the supporting
plates 2 and 3  vice of Figs. 1, 2. Pixels 12 constituted by facing have
electrically and chemically insulating layers 5.  picture electrodes 6, 7
are connected via the pic- A plurality of row and column-arranged picture
ture electrodes 7 to row electrodes 11 at one end electrodes 6 of indium
tin oxide or another elec-  which together with the column electrode 8 are
trically conducting transparent material is provided   40  arranged in the
form of a matrix. The pixels 12 are on the supporting plate 2. Likewise,
transparent   connected to column electrodes 8 via diodes 9. picture
electrodes 7 of, for example, indium tin   They are also connected via
diodes 19 to an auxil- oxide which are integrated to strip-shaped row
iary electrode 18 which each time is common to electrodes 11 are provided
on the supporting plate  two diodes 19,19'. 3. The facing picture
electrodes 6, 7 constitute the   45  For writing information a first
selection/voltage pixels of the display device.                      [err]
is presented on a selection line 11 during a Strip-shaped (for example,
metal) column elec-  selection period [err] whilst the information or data
trodes 8 are arranged between the columns of       voltages Vd are
simultaneously presented on the picture electrodes 6. Each picture
electrode 6 is  column electrodes 8; this leads to a positive volt-
connected to a column electrode 8 by a diode 9   50  age across a pixel 12
which represents the in- diagrammatically shown in Fig. 2. As is apparent
formation presented. from Fig. 2, the associated column electrodes 8a,
To prevent degradation of the liquid crystal and 8b areprovided between two
picture electrodes 6a,  to be able to increase the so-called face flicker
6b. Furthermore liquid crystal orienting layers 10  frequency, information
having an alternating sign is are provided on the inner surfaces of the
support-  55  preferably presented across the pixel 12. In a de- ing plates
2 and 3. As is known, another orientation  vice according to the invention
a negative voltage state of the liquid crystal molecules and hence an
across the pixel 12 which represents the informa- optically different state
can be obtained by ap-   tion presented is achieved by presenting a second
3   



5                 EP 0 299 546 B1                    6 selection voltage
[err] while simultaneously present-  line period in which selection takes
place provided ing inverted data voltages ([err]) after having dis-  there
is sufficient time left to c harge the pixels 12. charged the capacitance
associated with the pixel  The voltage variation on the electrodes 11 is
then too far (or after having negatively charged it too  effected, for
example in the way as shown dia- far).
5   grammatically in Fig. 5a by means of the broken Fig. 5 shows how the
drive signals are chosen  line 14. for a plurality of rows of pixels 12 in
order to write  The device shown is very suitable for using a them with
picture information which changes sign   drive method in which during each
field (for example in TV applications). From the instant to (see Fig. 5a) a
selection   10        [err] voltage [err] is presented on a row electrode
11 during a selection period [err](which in this example is chosen to be
equal to a line period for TV      is chosen for the average voltage across
a pixel applications, namely 64 usec) whilst information   (see Fig. 3) so
that the absolute value of the voltages or data voltages [err] are
simultaneously  15  voltage for the purpose of picture display across
presented on the column electrodes 8. After the    the pixels 12 is
substantially limited to the range instant [err] the row of pixels 12 is no
longer selected  between[err] and [err]. because the row electrode 11
receives a voltage        A satisfactory operation as regards grey scales
[err]. This voltage is maintained until just before the  is obtained if,
dependent on the data voltages [err] next selection of the row of pixels
12. In this  20  on the column electrodes 8, the voltage values example
this is effected by giving the selection line  across the pixels 12 are at
most [err] 11 a reset voltage just before again selecting the  and at least
[err]. Elimination of [err] yields: first row of pixels 12, namely at an
instant [err] = [err] [err] that is to say[err] [err] in which [err]
represents a field period. The reset  [err]. voltage and a reference
voltage presented on the   25  In order to charge a row of pixels 12, for
common point of the diodes 9, 19 can then be       example, positively, the
associated row electrode chosen to be such that the pixels 12 are charged
11  is given a selection voltage [err] =[err] negatively to such an extent
that this voltage lies  ([err]) in which[err] is the forward voltage of the
beyond the range to be used for picture display    diode 9. The voltage
across the pixel 12 is there- (up to a value of S -[err]). In a subsequent
selection   30  fore [err] it ranges between [err] period ( from[err]),
they are then charged to the     ([err])=[err] and[err] desired value
determined by data voltages [err]. To  dependent on [err]. this end the row
electrodes receive the voltage [err]   In order to negatively charge the
same row of and after the selection period (after[err] has elapsed  pixels
12 (in a subsequent field or frame period) at they receive a non-selection
voltage [err]. In this  35   a subsequent selection with inverted data
voltages, way the voltage across the pixels is inverted during  these are
first charged negatively too far by means each field period.
of a reset voltage [err] on the row electrode 11 via Fig. 5b shows the same
voltage variation as     diodes 19 connected to a reference voltage. Sub-
Fig. 5a but is then shifted over a field period plus a  sequently the
selected row electrode receives a selection period (in this case a line
period). This  40  selection voltage [err] = [err](in the provides the
possibility of writing two successive  same line period or in a subsequent
period). The rows of pixels with inverse data voltages with re-  pixels 12
which are negatively charged too far are spect to each other. Fig. 5c is
identical to Fig. 5a,  now charged via the diodes 9 to [err] that is but is
shifted over two selection periods.         to say to values between[err]
For (television) pictures with half the vertical  45  [err] and [err]
=[err] so that informa- resolution in which the lines of the even and the
off  tion with the opposite sign is presented across the field are written
over each other it is achieved that  pixels 12. In the case of
non-selection the require- the picture information changes its sign and is
ment must be satisfied that neither diodes 9 nor replenished once per field
period. Although the line  the diodes 19 can conduct, in other words for
the flicker frequency is 25 Hz (30 Hz) in this case, a   50  voltage VA at
the junction point 13 it must hold that face flicker frequency of 50 Hz (60
Hz) is achieved [err] andp[err] or [err] (1) and between successive rows
due to the phase dif-      [err] (2). For the lowest non-selection volt-
ference of [err] introduced by changing the sign    age [err] it then holds
that per row. The selection voltages[err]and [err]may of  55  (1)  [err]
course also be chosen to be shorter than one line period (64 [err]). In
this case the reset voltage  or may alternately be presented during a part
of the 4   



7                 EP 0 299 546 B1                      8 [err]
free choice as regards the colour filters to be used. It has been described
hereinbefore how the It follows from (2) that
information can be alternately reversed in sign for lines to be written
under a simultaneous inversion [err]             or
5   of the selection voltages. The voltage across the [err]           (4)
pixel is inverted. Figs. 7 and 8 show examples thereof. Combination of (3)
and (4) yields                      In these examples subsequent picture
lines are denoted from the top to the bottom by means of [err]
10  the numerals 1,2, 3... 575 (PAL system)for the sake [err]
(5)                               of simplicity. The odd field thus
comprises the lines 1, 3, 5, ... 575. the even field comprises the For the
highest non-selection voltage [err] it simi-  lines 2, 4, 6, .... 574.
larly holds that:                                       Fig. 7 shows a
first example in which the first 15  row 21 of pixels is first written with
information of [err]                  or                        the first
picture line (+(1)) of the odd field. The [err]                (3')
second row 22 is subsequently written with in- verted information of the
third picture line (-(3)), and
that is to say the second picture line of the odd 20  field, the third row
23 is written with information of [err]   (4)                the fifth
picture line (+(5)), that is to say the third picture line of the odd
field, the fourth row 24 is Combination of (3') and (4') yields;
written with inverted information of the seventh picture line (-(7)), etc.
In this way 288 rows of [err]                          or       25   pixels
are first written with information of the odd [err]                  (5).
field in the so-called half resolution mode. Subse- quently the same rows
21, 22, 23, 24 are written The reference voltage 3/2 (V.t-Vth) thus
suffices to  with information of the even field which is now block the
diodes 19, 19' after writing both data and  presented with opposite sign
across the row of inversed data by means of the method described   30
pixels (denoted by broken lines). This means that above. In summary it
holds for the voltages V,., V3,  the first row 21 of pixels is read with
inverted V10f and V1..m that:                                information of
the second picture line (-(2)), that is to say the first picture line of
the even field, the Vs1 = -VN-(Vat+ Vh);
second row 22 is written with information of the Vs2= -V on+ (Vt + Vth);
35  fourth picture line (+(4)), that is to say the second VW =
(Vat-Vth)-Vth;                                picture line of the even
field, etc. Vns2= (V3a1-Vth) + VW;                                  In this
way all pixels, considered with respect V.,= 3/2 (Vs.t-Vth);
to time, receive the average Information of two M_<.~  V. = V.. +
5/2V..t-3/2Vth.                         successive picture lines with the
information of 40  each picture line per picture period being also When
reversing the sign of the diodes 9, 19 as   inverted. Thus row 21 shows the
average of the is diagrammatically shown in Fig. 4a, the same      first
and second picture lines (1/2) and row 22 type of drive mode may be used.
Similar relations,  shows the average of the third and fourth picture be it
with reversed sign, then apply to the drive   lines (3/4), row 23 shows the
average of the fifth signals.                                       45  and
sixth picture lines (5/6), etc. (see Fig. 7). The Fig. 6 shows
diagrammatically a modification of  minimum  face flicker frequency is then
50 Hz the device of Fig. 4. Since per column of pixels    (PAL) or 60 Hz
(NTSC). both a column electrode 8 and an auxiliary elec-        Fig. 8
shows how a device according to the trode 18 is present, such a realisation
is at the    invention can be similarly driven in full resolution expense
of surface area which may otherwise be   so   mode. In this case 575 rows
of pixels are read, utilised for picture electrodes. Other wise the refer-
whilst the information of one picture line (for exam- ence numerals have
the same significance as In      pIe the third picture line) is presented
in an in- the previous embodiment. The drive mode is also     veiled way to
the second row 22 (-(3)) and is identical.
presented unchanged to the third row 23 (E(3)) of As has been stated, the
advantage of a device   55  the pixels whilst simultaneously adapting
selection and a method according to the invention is that     voltages. The
data voltage is presented inverted each row of pixels can be separately
driven without  during half a line period whilst row 22 is selected extra
on connection lines being required and with a  and row 23 is not selected,
and the other half of 5   
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is presented unchanged whilst row  of the zener diode 15 (see Fig. 10). 22
is no longer selected and row 23 is selected.       With VAmin = -VdmaxVse*
and VAmax = VdmwxVth Similarly the information of the fifth picture line
this leads (so called negative selection) with ,) presented Inverted to row
24(-5) and unchanged    VdMax= *(VMt~Vth) to to row 25( + 5), etc. The
lines of the even field are   5 also presented to the rows 21, 22, 23, 24,
25 in an  Vdm,,Vt, S Vnsl ,  V~m n-Vzmn, or inverted form and in an
unchanged form. In this   -  Vt-Vth)-VS,1-VzMin 2 Vns1 2: W(Vsar-Vt-VO
(6), way the average value of two picture lines is pre- sented across 575
rows of pixels each time with an  for example alternating sign of the
voltage across the display   io element, more specifically the average
value of the  V.81 = WV.8-Vh)-Vth. first and second picture lines across
row 21 (1/2), of the second and third picture lines across row 22-  In the
same manner these conditions for the (2/3), etc. (see Fig. 8). The rows are
a gain entirely  highest non-selection voltage V,,2 (positive selec-
Independent as regards selection so that any col-  16  tion) for which it
holds that our filter pattern can be used and the flicker is small (the
face flicker frequency is again 50 Hz (50  VAmin = -VdmbK + Vth and VAmx =
Vdmex + VS, lead to Hz) due to this drive mode).
Vdmax+Vsat S Vnse 5 -Vdmax+Vth-Vzmln or Fig. 9 shows diagrammatically a
device ac-      -VNst-Vt)+ Vth-Vzmi 2 Vna X (VsatVth)+ Vsat \.cording to
the invention in which the auxiliary volt-  20  (7) age is obtained by
using the Zener characteristic of a Zener diode 15. Pixels 12 arranged in a
matrix   For example are again present at crossings of row electrodes 11
and column electrodes 8 whilst the pixels 12 are   V2= j(Vsa-Vth)+ Vsat
connected to the row electrodes 11 via the Zener  25 diodes 15. Here again
it holds for a drive around V0=  -      Addition of the left-hand and
right-hand mem- (Va +VVth) that with data voltages Vd(-k(Vat-Vth) S  bers
of the equations (6) and (7) leads to Vd 5 *(Vw-Vth)) the voltage across
the pixels 12 can be limited to the range between V1h and V,,t.  3o  -2(V
,-Vjh)-2Vzmi, 2 2(Vst-Vth) or The associated selection voltages are again
V,1 =-- Vzmin > 2(Vsat - Vth) Von-(Vsat + Vth); Vs2 = -VN. + f (V,,t +
Vth). It also holds that in the case of non-selection at  The possibility
of using this device is therefore the point 16 the voltage must be such
that there is  determined by the minimum Zener breakdown volt- no
conductance through the Zener diode, neither in  35  age and the maximum
width of the transition range the forward direction nor as a Zener
conductance.  in the transmission/voltage characteristic (denoted In this
case allowance must be made for the     by brace 17 in Fig. 3) of the
relevant liquid cry- statistical behaviour of the Zener diodes used. This
stalline liquid or another electro-optical medium. \  is shown
diagrammatically in Fig. 10 in which the      The maximum Zener breakdown
must at least solid line shows a nominal current/voltage char-  40  be
provided in order to discharge the pixels to a acteristic and the
limitation of the spreading range  voltage beyond or on the verge of the
transmission is indicated by means of a broken line and a dot-  range. For
the reset voltage it therefore holds that and-dash line. Vzmin is the
highest admissible volt-   Vint=Vz,,=4 *V,.,t-Vth)+VN,. The device of age
at which the current for all possible char-    Fig. 9 can thus be driven
with the same pattern of acteristics is still sufficiently low to prevent
dis-  4S  selection voltages as is shown in Fig. 5 in which it charge
within a field period of a capacitor asso-  now holds that ciated with a
pixel. Vzm., is the lowest voltage to cause the current passed through the
Zener diode   Vs1 = -VNo-*(Va+ Vth); to be sufficiently large to negatively
charge a pixel  VS2 = -o+ (VWM + VtD); to at least -V,,t within the reset
period (for example  50  VA81 = J(VsatVth)-Vth; 64 asec).
Vna = WVsa-Vth) + V8W; For the lowest non-selection voltage (VA,1)     Vms
= Vzm +k(V.Ct-V.at-Vth)+ V.,M- these conditions then lead for a voltage VA
- junction 16) to                                        The invention is
of course not limited to the sa  embodiments shown, but several variations
are VAma x  Vns1 and VAmib 2 Vn~i +Vzmin               possible within the
scope of the invention. There are various possibilities for the diodes. In
addition in which Vzml. is the said maximum zener voltage   to the diodes
which are conventionally used in the    
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display devices, for example, a pn  2. A display device according to claim
1 char- diode, Schottky diode or pin diode formed in mon-      acterized in
that the first (9) and second (19, ocrystalline, polycrystalline or
amorphous silicon,    19') switching element are arranged in series CdSe or
another semiconductor material may be          between the column electrode
(8a, 8b) and the considered, whilst the diodes may be formed both   5
electrode for the reference voltage, the com- vertically and laterally.
mon point of the switching elements being The Zener diode in the device of
Fig. 9 may        connected in an electrically conductive manner
alternatively be arranged the other way around or it  to the picture
electrode (6) of the picture ele- may be present between the column
electrode 8          ment. and the pixel 12 as is diagrammatically shown in
io Fig.. 11. For such configurations similar expressions  3. A display
device according to claim 1 char- for the (non)selection voltages, data
voltages and     acterized in that the first (9) and the second reset
voltage may be derived as for the device of      (19, 19') switching
element are arranged in h-Fig. 9, whilst the same voltage values of the
drive    series between the column electrode (8a, 8b) signals apply for the
device of Fig. 11 b and the   Is  and the electrode (18) for the reference
volt- inverted voltage values apply for the circuits ac-     age, the first
and the second switching element cording to Figs. 11 a and 11 c. In
addition the avail-  being electrically interconnected via the picture
ability of a reset voltage renders the above-de-       electrode (6) of the
picture element. Jig> scribed device and method particularly suitable for
use in a ferroelectric display medium as described   20  4. A display
element as claimed in Claims 1-3 in the non-pre-published Netherlands
Patent Ap-        characterized in that in a row of picture elec- plication
NL-A-8700627 in the name of the Ap-          trode (6) two juxtaposed
picture electrodes (6) plicant
are connected via an non-linear two-pole -        switching element (19,
19') to a common elec- Claims                                        25
trode (18) for the reference voltage located between the picture electrodes
(6). 1. A display device comprising an electro-optical display medium
between a first (3) and a sec-   5. A display device comprising an
electro-optical ond (2) supporting plate, a system of picture      display
medium between a first (3) and a sec- elements (12) arranged in rows and
columns,  30    ond (2) supporting plate, a system of picture picture
elements being defined by picture          elements arranged in rows and
columns, pic- electrodes (6, 7) on the facing surfaces of the    ture
elements being defined by picture elec- supporting plates (2, 3), a system
of row elec-    trodes (6, 7) on the surfaces of the supporting trodes (11)
for presenting selection voltages      plates (2, 3), a system of row
electrodes (11) being provided on the first supporting plate (3)  3s  for
presenting selection voltages being pro- and a number of column electrodes
(8a, 8b) for     vided on the first supporting plate (3) and a presenting
data voltages being provided on the     number of column electrodes (Ba.
8b) for pre- second supporting plate (2), the selection and     senting
data voltages being provided on the data voltages for each picture element
(12) via    second plate (2), the selection and data vol- a first
non-linear two-pole switching element  40  tages for each picture element
(12) via a two- (9), connected between a column electrode          pole
switching element (15) in series with said (Ba, 8b) and a picture electrode
(6) on the        picture element determining voltages across second
supporting plate (2), determining a         said picture element (12)
within the display voltage across said picture element within the
medium's voltage range intended for picture display medium's voltage range
intended for  45    display, characterized in that the display de- picture
display, characterized in that each pic-   vice comprises means to enable
charging of ture element of the display device is asso-        said picture
element to an auxiliary voltage ciated with a second  non-linear two-pole
beyond or on one of.the limits of the voltage switching element (19, 19')
connected between      range intended for picture display prior to se- said
picture electrode (6) on the second sup-  so  lection of said picture
element said means for porting plate (2) and an electrode (18) for a
charging said picture element to said auxiliary reference voltage to charge
the picture ele-       voltage comprising a Zener-diode, said Zener- ment
to an auxiliary voltage beyond or on one      diode having a minimum
break-down voltage of the limits of the voltage range intended for    equal
to at least twice the voltage range in- picture display prior to selection
of said picture  56  tended for picture display. element. 6. A method of
driving a display device compris- ing an electro-optical display medium
between 7    
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display devices, for example, a pn  2. A display device according to claim
1 char- diode, Schottky diode or pin diode formed in mon-    acterized in
that the first (9) and second (19, ocrystalline, polycrystalline or
amorphous silicon,   19') switching element are arranged in series CdSe or
another semiconductor material may be        between the column electrode
(8a, 8b) and the considered, whilst the diodes may be formed both   5
electrode for the reference voltage, the com- vertically and laterally.
mon point of the switching elements being The Zener diode in the device of
Fig. 9 may       connected in an electrically conductive manner
alternatively be arranged the other way around or it  to the picture
electrode (6) of the picture ele- may be present between the column
electrode 8        ment. and the pixel 12 as is diagrammatically shown in
10 Fig. 11. For such configurations similar expressions  3. A display
device according to claim 1 char- for the (non)selection voltages, data
voltages and   acterized in that the first (9) and the second reset voltage
may be derived as for the device of    (19, 19') switching element are
arranged in Fig. 9, whilst the same voltage values of the drive  series
between the column electrode (8a, 8b) signals apply for the device of Fig.
11 b and the  i5  and the electrode (18) for the reference volt- inverted
voltage values apply for the circuits ac-   age, the first and the second
switching element cording to Figs. 11a and 11c. In addition the avail-
being electrically interconnected via the picture ability of a reset
voltage renders the above-de-      electrode (6) of the picture element.
scribed device and method particularly suitable for K    use in a
ferroelectric display medium as described   20  4. A display element as
claimed in Claims 1-3 in the non-pre-published Netherlands Patent Ap-
characterized in that in a row of picture elec- plication NL-A-8700627 In
the name of the Ap-        trode (6) two juxtaposed picture electrodes (6)
plicant.                                             are connected via an
non-linear two-pole switching element (19, 19') to a common elec- Claims
26      trode (18) for the reference voltage located between the picture
electrodes (6). 1. A display device comprising an electro-optical display
medium between a first (3) and a sec-  5. A display device comprising an
electro-optical ond (2) supporting plate, a system of picture     display
medium between a first (3) and a sec- elements (12) arranged in rows and
columns,  3o   ond (2) supporting plate, a system of picture picture
elements being defined by picture         elements arranged in rows and
columns, pic- electrodes (6, 7) on the facing surfaces of the   ture
elements being defined by picture elec- supporting plates (2, 3), a system
of row elec-   trodes (6, 7) on the surfaces of the supporting trodes (11)
for presenting selection voltages     plates (2, 3), a system of row
electrodes (11) being provided on the first supporting plate (3)  as  for
presenting selection voltages being pro- and a number of column electrodes
(8a, 8b) for    vided on the first supporting plate (3) and a presenting
data voltages being provided on the    number of column electrodes (&a, 8b)
for pre- second supporting plate (2), the selection and    senting data
voltages being provided on the data voltages for each picture element (12)
via   second plate (2), the selection and data vol- a first non-linear
two-pole switching element  40  tages for each picture element (12) via a
two- (9), connected between a column electrode         pole switching
element (15) in series with said (8a, 8b) and a picture electrode (6) on
the       picture element determining voltages across second supporting
plate (2), determining a        said picture element (12) within the
display voltage across said picture element within the    medium's voltage
range intended for picture display medium's voltage range intended for  45
display, characterized in that the display de- picture display,
characterized in that each pic-  Vice comprises means to enable charging of
ture element of the display device is asso-       said picture element to
an auxiliary voltage ciated with a second non-linear two-pole
beyond or on one of the limits of the voltage switching element (19, 19')
connected between     range intended for picture display prior to se- said
picture electrode (6) on the second sup-  5o  lection of said picture
element said means for porting plate (2) and an electrode (18) for a
charging said picture element to said auxiliary reference voltage to charge
the picture ele-      voltage comprising a Zener-diode, said Zener- ment to
an auxiliary voltage beyond or on one     diode having a minimum break-down
voltage of the limits of the voltage range intended for   equal to at least
twice the voltage range in- picture display prior to selection of said
picture  s6  tended for picture display. element. 6. A method of driving a
display device compris- ing an electro-optical display medium between 7    
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second (2) supporting plate     down voltage equal to at least twice the
volt- and a system of picture elements arranged in      age range intended
for picture display, prior to rows and columns being defined by picture
presenting a data signal to the column elec- electrodes (6, 7) on the
facing surfaces of the   trode associated with said picture element.
supporting plates (2, 3) a number of row elec-   5 trodes for presenting
selection voltages being  8  A method according to Claims 6 or 7, char-
provided on the first supporting plate (3) and a  acterized in that during
the same line selection number of column electrodes (8a, 8b) for pre-
period first the auxiliary voltage and subse- senting data voltages being
provided on the       quently the voltage to be used for display is second
supporting plate (2) in which at least  10  presented across the picture
elements. during a part of a line selection a row of picture elements (12)
is selected via the row  9. A method according to Claims 6 or 7, char-
electrodes (11) and data voltages are present-    acterized in that the
auxiliary voltage is pre- ed via the column electrodes (&a, 8b), the
sented during a line selection period preceding selection and data voltages
via a first non-  15  the line selection period for in which the volt-
linear two-pole switching element (9), connect-   age for display is
presented. ed between a column electrode (8a, 8b) and a picture electrode
(6) on the second supporting  10. A method according to Claim 6 to 9,
character- plate (2) determining a voltage across each       ized in that
the voltages across a row of pic- Qi   picture element (12) within the
display me-.  20   ture elements are presented with an inverted dium's
voltage range intended for picture dis-    polarity with respect to the row
of picture ele- play, characterized in that said picture element  ments
which has just been written. is charged or discharged to an auxiliary volt-
age beyond or on one of the limits of the      PatentanspriOche voltage
range intended for picture display via a   25 two-pole non-linear switching
element (19, 19')  1. Wiedergabeanordnung mit etnem elektroopti- which is
arranged between an electrode (18)       schen Wiedergabemedium zwischen
elner er- for a reference voltage and said picture elec-    sten (3) und
einer zweiten (2) TrAgerplatte, mit trode (6) on the second supporting
plate (2)      einem System von Bildelementen (12) in Zei- prior to
presenting a data signal to said column   30  len und Spalten, wobei die
Bildelemente durch electrode.
Bildeletroden (6, 7) auf den einander zuge- wandten FlAchen der
TrAgerplatten (2, 3) defi- 7. A method of driving a display device compris-
niert warden, mit elnem System von Zeilen- ing an electro-optical display
medium between     elektrolen (11) far die Lieferung von Wahispan- a first
(3) and a second supporting plate (2)  35  nungen auf der ersten
TrAgerplatte (3) und mit and a system of picture elements arranged in
einer Anzahl von Spaltenelektroden (8a, 8b) fOr rows and columns being
defined by picture         die Lieferung von Datenspannungen auf der
electrodes (6, 7) on the facing surfaces of the   zweiten TrAgerplatte (2),
wobei die WAhl- und supporting plates (2, 3) a number of row elec-
Datenspannungen far jades Bildelement (12) trodes (11) for presenting
selection voltages  40  Ober ein erstes nicht-lineares Zweipolschaltele-
being provided on the first supporting plate (3)  ment (9), das zwischen
ainer Spalteneletrode and a number of column electrodes (8a, 8b) for
(8a, 8b) und einer Bildelektrode (6) auf der presenting data voltages being
provided on the    zweiten TrAgerplatte (2) angeschlossen ist, second
supporting plate (2) in which at least     eine Spannung am Bildelement
innerhalb des during a part of a line selection period a row of  45  fOr
Bildwiedergabe vorgesehenen Spannungs- picture elements (12) is selected
via the row     bereichs des Wiedergabemediums bestimmt, electrodes (11)
and data voltages are present-    dadurch gekennzeichnet, daS jades
Bildele- ed via the column electrodes (&a, 8b), the        ment der
Wiedergabeanordnung einem zwei- selection and data voltages via a two-pole
ten nicht-linearen Zweipolschaltelement (19, switching element (15) in
series with the pic-  Bo  19'), das zwischen der Bildelektrode (6) auf der
ture element determining voltages across each     zweiten Tragerplatte (2)
und einer Elektrode picture element (12) within the display me-       (18)
fUr sine Bezugsspannung angeschlossen dium's voltage range intended for
picture dis-   ist, zum Laden des Bildelements auf sine Hilfs- play,
characterized in that said picture element  spannung vorbei odor auf einer
der Begren- is charged or discharged to an auxiliary volt-  55  zungen des
fOr Bildwiedergabe vor der Wahl age beyond or on one of the limits of the
des Bildelements vorgesehenen Spannungsbe- voltage range intended for
picture display, via   reichs zugeordnet ist. a Zener-diode which has a
minimum break- 8                            11111  111111  11111 11 M IN *
C   L  N   S   
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Wledergabeanordnung nach Anspruch 1, da-           gabe vorgesehenen
Spannungsbereichs fthrt. durch gekennzeichnet, daB das erste (9) und das
zweite (19, 19') Schaltelement zwischen    6. Verfahren zum Steuem einer
Wiedergabean- der Spaltenelektrode (8a, 8b) und der Elektro-     ordnung
mit einem elektrooptischen Wiederga- de fUr die Bezugsspannung in Reihe
geschal-   5    bemedium zwischen einer ersten (3) und einer tet sind,
wobei der gemeinsame Punkt der           zweiten (2) Tr~gerplatte, und mit
einem Sy- Schaltelemente auf eine elektrisch leitende       stem von
Bildelementen (12) in Zeilen und Weise mit der Bildelektrode (6) des
Bildele-       Spalten, wobel die Bildelemente durch Bild- ments verbunden
ist.                              elektroden (6, 7) auf den einander
zugewand- 10     ten Flachen der TrIgerplatten (2, 3), definiert S.
Wiedergabeanordnung nach Anspruch 1, da-           werden, mit einer Anzahl
von Zeilenelektroden durch gekennzeichnet, daB das erste (9) und
(11) fUr die Lieferung von WAhIspannungen auf das zweite (19, 19')
Schaltelement zwischen        der ersten Tragerplatte (3) und mit einer An-
der Spaltenelektrode (8a, 8b) und der Elektro-     zahl von
Spaltenelektroden (8&, 8b) fOr die de (18) fOr die Bezugsspannung in Reihe
ge-  15    Lieferung von Datenspannungen auf der zwei- schaltet sind, wobei
das erste und das zweite     ten Tragerplatte (2), wobei wenigstens fOr ei-
Schaltelement Uber die Bildelektrode (6) des       nen Teil einer
Zeilenwahl eine Bildelementzeile Bildelements elektrisch mitainander
verbunden     (12) Ober die Zeilenelektroden (11) gewAhIt sind.
wird und Datenspannungen Uber die Spalten- 20      elektroden (8&, 8b)
zugef~hrt werden, wobei 4. Wiedergabeelament nach Anspruch 1 bis 3,
die Wahl- und Datenspannungen Ober ein er- dadurch gekennzeichnet, daB in
einer Zeile der     stes nicht-lineares Zweipolschaltelement (9),
Bildelektroden (6) zwei aneinandergelagerte       das zwischen einer
Spaltenelektrode. (a, 8b) Bildelektroden (6) Ober ein nicht-lineares Zwei-
und einer Bildelektrode (6) auf der zweiten polschaltelement (19, 19') mit
eineragemeinsa-  25  Tragerplatte. (2) angeschlossen ist, eine Span- men
zwischen den Bildelektroden vorhandenen        nung an jedem Bildelement
(12) innerhalb des Elektrode (18) far die Bezugsspannung verbun-     flr
Bildwiedergabe vorgesehenen Spannungs- den sind.
bereichs des Wiedergabemediums bestimmen, dadurch gekennzaichnet, daB das
Bildelement 5. Wiedergabeanordnung mit einem elektroopti-  3o     Uber ein
nicht-lineares Zweipolschaltelement schen Wiedergabemedium zwischen einer
er-         (19, 19') auf eine Hilfsspannung vorbei oder sten (3) und einer
zweiten (2) Tragerplatte, mit  auf einer der Begrenzungen des fUr Bildwie-
einem System  von Bildelementen in Zeilen          dergabe  vorgesehenen
Spannungsbereichs und Spalten, wobei die Bildelemente durch
aufgeladen oder entladen wird, vor dem Anle- Bildelektroden (6, 7) auf den
einander zuge-  35  gen eines Datensignals an die Spaltenelektro- wandten
Flachen der Tragerplatten (2, 3) defi-     de, wobel dieses
Zweipolschaltelement zwi- niert werden, mit einem System von Zeilen-
schen einer Elektrode (18) fUr eine Bezugs- elektroden (11) fUr die
Lieferung von WahI-        spannung und einer Bildelektrode (6) auf der
spannungen auf der ersten Tragerplatte (3)         zweiten Tragerplatte (2)
angeordnet ist. und mit einer Anzahl von Spaltenelektroden   40 (8a, 8b)
fOr die Lieferung von Datenspannun-   7. Verfahren zum Steuem einer
Wiedergabean- gen auf der zweiten TrIgerplatte (2), wobei die    ordnung
mit einem elektrooptischen Wiederga- Wahl- und Datenspannungen fOr jedes
Bildele-       bemedium zwischen elner ersten (3) und einer ment (12) Uber
ein Zweipolschaltelement (15)       zweiten (2) Tragerplatte, und mit einem
Sy- in Reihe mit dem Bildelement Spannungen am   45    stem von
Bildelementen in Zeilen und Spalten, Bildelement (12) innerhalb des far
Bildwieder-    wobei die Bildelemente durch Bildelektroden gabe
vorgesehenen Spannungsbereichs des            (6, 7) auf den einander
zugewandten Flachen Wiedergabemediums bestimmt, dadurch ge-            der
Tragerplatten (2, 3) definiert werden, mit kennzeichnet, daB die
Wiedergabeanordnung        eaner Anzahl von Zeilenelektroden (11) fOr die
Mittel zur Ladungsermoglichung des Bildele-  50    Lieferung von
WdhIspannungen auf der ersten ments auf eine Hilfsspannung vorbei oder auf
Tr~gerplatte (3) und mit einer Anzahl von Spal- einer der Begrenzungen des
fUr Bildwiederga-      tenelektroden (8a, 8b) fOr die Lieferung von be vor
der Wahl des Bildelements vorgesehe-        Datenspannungen auf der zweiten
Tragerplatte nen Spannungsbereichs enthlit, wobei die Mit-     (2), wobei
wenigstens in einem Teil einer Zei- tel zum Aufladen des Bildelements auf
die  55     lenwihizeit eine Bildelementzeile (12) Ober die Hilfsspannung
eine Zenerdiode enthilt, die         Zeilenelektroden (11) gewghft wird und
Uber eine minimale Durchbruchspannung gleich we-        die
Spaltenelektroden (8a, 8b) Datenspannun- nigstens dem Zweifachen des fUr
Bildwieder-       gen zugafflhrt werden, und die WIhN- und Da- I I. I 1
1111111  I11111111 11I1   
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ein Zweipolschaltelement        gamme de tensions du milieu d'affichage
des- (15) in Relhe mit dem Bildelement Spannun-        tinoe a I'affichage
de l'image, caract6rise en gen an jedem Bildelement (12) innerhalb des
ce quo chaque 6l6ment d'image du dispositif far Bildwiedergabe vorgesehenen
Spannungs-         d'affichage est associe & un second element bereichs des
Wiedergabemediums bestimmen,   6     de commutation bipolaire asymetrique
(19,19') dadurch gekennzeichnet, daB das Bildelement       connecte entre
l'6lectrode d'image (6) sur la auf eine Hilfsspannung vorbei oder auf einer
seconde plaque de support (2) et une electro- der Begrenzungen des far
Bildwiedergabe vor-      de (18) pour une tension de refdrence destin~e
gesehenen Spannungsbereichs Ober eine Ze-          I charger l'element
d'image a une tension nerdiode aufgeladen oder entladen wird, die  10
auxiliaire situee au-del& ou sur une des limites eine minimale
Durchbruchspannung gleich we-        de la gamme de tensions destinee a
l'afficha- nigstens dem Zweifachen des fUr Bildwieder-        ge de l'image
avant la sdlection de I'element gabe vorgesehenen Spannungsbereichs ffhrt
d'image. vor dem Anlegen eines Datensignals an die dem Bildelement
zugeordneten Spaltenelektro-  t5  2. Dispositif d'affichage suivant la
revendication de.                                               1,
caracterise en ce quo le premier element de commutation (9) et le second
6diment de corn- &  Verfahren nach Anspruch 6 odor 7, dadurch
mutation (19, 19') sont disposes on strie entre gokennzoichnet, daB in
derselben Zeilenwahl-      I'electrode de colonne (8a, 8b) pour la tension
'.j   zeit zunachst die Hilfsspannung und anschlie-  20  de reference, le
point commun des 4lments Bend die fUr Wiedergabe vorgesehene Span-
de commutation etant connectd d'une manibre nung Ober die Bildelemente
angelegt werden.       conductrice de l'electricite & l'electrode d'ima- go
(6) de l'element d'image. 9. Verfahren nach Anspruch 6 oder 7, dadurch
gekennzeichnet, daB die Hilfsspannung in elner  25   &  Dispositif
d'affichage suivant la revendication ZeilenwAhIzeit vor der Zeilenwahizeit
zugefUhrt   1, caracterise en ce quo le premier element de wird, in der die
Spannung fUr die Wiedergabe       commutation (9) et le second dlment de
com- zugefthrt wird.                                    mutation (19, 19')
sont disposes en serie entre l'electrode de colonne (8a, 8b) et l'6lectrode
10. Verfahren nach Anspruch 6 bis 9, dadurch   30     (18) pour la tension
de r6ference, le premier et gekennzeichnot, daB die Spannungen Ober
le second ld6ment de commutation 6tant inter- eine Bildelementzeile in
bezug auf die gerade      connectds electriquement via l'electrode d'ima-
geschriebene Bildelementzeile mit invertierter     go (6) de l'6l6ment
d'image. Polaritit zugefthrt werden. 36  4. Dispositif d'affichage suivant
l'une quelconque Revendlcatlons                                        des
rovendications 1 a 3, caracterise en ce que, dans une rangee d'electrodes
d'image (6) -1. Dispositif d'affichage comprenant un milieu         deux
electrodes d'image (6), juxtaposdes sont K>    d'affichage electro-optique
entre une premibre      connectdes via un 4lment de commutation plaque de
support (3) et une seconde plaque   40  bipolaire asymetrique (19, 19') &
une 4lectrode de support (2), un systeme d'elements d'ima-       commune
(18) pour la tension de reference go (12) dispos6s en rangees et colonnes,
les       disposee entre les electrodes d'image (6). dlements d'image dtant
dMfinis par des electro- des d'image (6, 7) sur les surfaces des pla-   5.
Dispositif d'affichage comprenant un milieu ques de support (2, 3) qui so
font face, un   45   d'affichage electro-optique entre une premibre systbme
d'electrodes de rangees (11) pour          plaque de support (3) et une
seconde plaque presenter des tensions de selection dtant pre-     de
support (2), un systhme d'elements d'ima- vu sur la premibre plaque de
support (3) et un     go disposes en rangees at colonnes, les e1- certain
nombre d'electrodes de colonnes (Ba,       ments d'image dtant dMfinis par
des electrodes 8b) pour presenter des tensions de donneos   50    d'image
(6, 7) sur les surfaces des plaques de etant prevu sur la seconde plaque de
support      support (2, 3), un systAme d'electrodes de (2), les tensions
de selection et de donndes       rangees (11) pour presenter des tensions
de pour chaque element d'image (12) via un pre-       selection 4tant prevu
sur la premibre plaque de mier tlement de commutation bipolaire asyme-
support (3) et un certain nombre d'4lectrodes trique (9), connecte entre
une electrode de   5s   de colonnes (Ba, 8b) pour presenter des ten-
colonne (8a, 8b) et une electrode d'image (6)      sions de donnees etant
prevu sur la seconde sur la seconde plaque de support (2), determi-
plaque (2), les tensions de selection et de nant une tension sur l'dldment
d'image dans la    donnees pour chaque ElEment d'image (12) 10
111  ilHl 1fl   
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element de commutation    7. Proced6 pour l'excitation d'un dispositif
d'affi- bipolaire (15) en serie avec l'element d'image,   chage comprenant
un milieu d'affichage elec- des tensions sur l'element d'image (12) dans
tro-optique entre une premibre plaque do sup- la gamme de tensions du
milieu d'affichage        port (3) ot une seconde plaque de support (2)
destinee a l'affichage de l'image, caracterise   5  et un systeme
d'elements d'image disposds en en ce quo le dispositif d'affichage comprend
rangees ot en colonnes 6tant defini par des des moyens pour permettre la
charge de l'ele-     dlectrodes d'image (6, 7) sur les surfaces des ment
d'image jusqu'a une tension auxiliaire au-   plaques de support (2, 3) qui
se font face, un delk ou sur une des limites de la gamme de        certain
nombre d'electrodes de rangees (11) tensions destinoe a l'affichage d'image
avant  io  destinees a presenter des tensions de selec- la selection de
I'element d'image, les moyens    tion etant prdvu sur la premiere plaque de
destines a charger l'element d'image jusqu'&      support (3) et une
certain nombre d'electrodes la tension auxiliaire comprenant une diode Ze-
de colonnes (&a, 8b) destin6es a pr6senter des ner, la diode Zener
presentant une tension de     tensions de donnees etant prevu sur la secon-
claquage minimale dgale au moins au double  1s    de plaque de support (2),
dans loquel au de la gamme de tensions destinee & l'afficha-     moins
pendant une partie d'une p~riode de ge d'image.
sdlection de ligne, une rangde d'elements d'image (12) est selectionnee via
les 6lectro- 6. Proc~d4 pour l'excitation d'un dispositif d'affi-  des de
rangdes (11) et des tensions de don- K)    chage comprenant un milieu
d'affichage elec-  2o   nees sont presentees via les electrodes de
tro-optique entre une premibre plaque de sup-     colonnes (Ba, 8b), les
tensions de sdlection et port (3) et une seconde plaque de support (2)
de donndes, via un element de commutation et un systeme d'el6ments d'image
disposes en      bipolaire (15) on serie avec I'element d'image rangees et
colonnes etant ddfini par des elec-    determinant des tensions sur chaque
element trodes d'image (8, 7) sur les surfaces des  28    d'image (12) dans
la gamme de tensions du plaques de support (2, 3) qui so font face, un
milieu d'affichage destinee & l'affichage de certain nombre d'electrodes de
rangees pour      l'image, caractdrisd en ce quo l'element d'ima- presenter
des tensions de selection etant pre-    ge est charge ou decharge jusqu'a
une tension vu sur la premiere plaque de support (3) et un    auxiliaire
situeo au-del& ou sur une des limites certain nombre d'electrodes de
colonnes (&a,  30  de la gamme de tensions destinoe a l'afficha- 8b) pour
presenter des tensions de donnees        ge de l'image, via une diode Zener
qui presen- etant prevu sur la seconde plaque de support      to une
tension de claquage minimale egale au (2), dans lequel au moins pendant une
partie      moins au double de ia gamme de tensions d'une selection de
ligne, une rangee d'ele-       destinde a l'affichage de 'image, avant de
ments d'image (12) est selectionnee via les  35   presenter un signal de
donnees & l'dlectrode electrodes de rangees (11) et des tensions de     de
colonne associee a l'elment d'image. donnees sont presentees, via les
electrodes de colonnes (8a, 8b), les tensions de selection et  8. Procedd
suivant la revendication 6 ou 7, carac- KJ     de donnees, via un premier
element de com-         terise en ce quo pendant la mgme periode de
mutation bipolaire asymdtrique (9) connecte  4o   selection de ligne, tout
d'abord la tension auxi- entre une electrode de colonne (8a, 8b) et une
laire et ensuite la tension & utiliser pour l'affi- dlectrode d'image (6)
sur la seconde plaque       chage sont presentees sur les elements d'ima-
de support (2), determinant une tension sur       go. chaque dlement
d'image (12) dans la plage de tensions du milieu d'affichage destine a
l'affi-  4s  9. Procedd suivant la revendication 6 ou 7, carac- chage de
l'image, caracterise en ce quo I'ele-   tdrisd on ce quo la tension
auxiliaire est pre- ment d'image est chargd ou decharge jusqu'a
senteo pendant une pdriode de selection de une tension auxiliaire au-dela
ou sur une des     ligne precedant la periode de sdlection de limites de la
gamma de tensions destinee a        ligne pendant laquelle la tension pour
l'afficha- l'affichage de l'image, via un element de com-  50  ge est
presentee. mutation asymetrique bipolaire (19, 19') qui est dispose entre
une electrode (18) pour une ten-  10. Procedd suivant l'une quelconque des
revendi- sion de reference et l'electrode d'image (6) sur  cations 6 a 9,
caracterise en ce quo les ten- la seconde plaque de support (2) avant de
sions sur une rangee d'6ldments d'image sont presenter un signal de donndes
a l'electrode   55  presentees avec une polarite inverseo par rap- de
colonne.                                       port a la rangee d'blements
d'image qui vient de faire l'objet d'une inscription. ...1......... 1  ,111
11i11 11|111Hl 11 1|11    


