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(57) ABSTRACT

Device comprising a display panel, preferably organic elec-
troluminescent with passive matrix, comprising an array of
columns and an array of rows of electrodes for powering an
array of cells and drive means adapted for successively
connecting each row electrode to one of the terminals of
power supply means of this panel, and during a sequence of
connection of a row electrode, for simultaneously connect-
ing one or more column electrodes to the other terminal of
the power supply means, and for being able to transfer to
each cell to thus be powered the charge of the intrinsic
capacitors of the cells linked to the same column electrode
as this cell to be powered.
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IMAGE DISPLAY DEVICE WITH CAPACITIVE
ENERGY RECOVERY

[0001] The invention relates to a device for displaying
images comprising:

[0002] an image display panel comprising a first and a
second array of electrodes serving an array of electrolumi-
nescent cells, where each cell is powered between an elec-
trode of the first array and an electrode of the second array.

[0003] power supply means linked to said arrays of elec-
trodes,

[0004] drive means for each of said cells of the panel, and

[0005] means for processing data of the images to be
displayed so as to parameterize said drive means.

[0006] The first array of electrodes generally corresponds
to columns and the second array to rows: as power supply
means use is generally made of a current or voltage gen-
erator; the drive means generally comprise column and row
drivers which serve to link the power supply means to the
arrays of electrodes.

[0007] In such panels, the distance separating the two
arrays of electrodes is very small; at the level of each cell,
this distance corresponds to the thickness of an electrolu-
minescent organic layer which is commonly of the order of
0.1 um; therefore, the electrical capacitance between the
electrodes of the two arrays is significant and the intrinsic
capacitance at the level of each cell is therefore high.

[0008] FEach image to be displayed is divided into pixels,
themselves subdivided into as many subpixels as primary
colors; to each subpixel is allocated a luminous intensity
datum for the image to be displayed; to display an image,
each subpixel of the image is assigned to a cell of the panel.

[0009] In such a device, the drive means are adapted:

[0010] for successively connecting each electrode of the
second array to one of the terminals of the power supply
means; these steps of the method correspond to the scanning
of the lines of the panel;

[0011] and, during the sequence of connection of an elec-
trode of the second array, for simultaneously connecting
electrodes of the first array to the other terminal of the power
supply means.

[0012] If the duration of the connection of each electrode
of the first array or of activation of the column driver
depends on the luminous intensity datum attributed to the
cell powered via this column, the duration of power supply
of a cell corresponds to the width of a voltage or current
pulse, and the driving of the panel is then said to be carried
out by pulse width modulation, or is of PWM type.

[0013] During the displaying of images, each time a cell of
the panel is connected and powered, its intrinsic capacitor is
charged; at the end of each sequence of connection of an
electrode of the second array or of the scanning of a line, all
the cells served by this electrode or this line are discon-
nected, and before passing to the next sequence of connec-
tion of another electrode of the second array or of the
scanning of another line, all these intrinsic capacitors are
discharged so that the luminous intensity of the cells served

Jun. 15, 2006

by this other electrode or other line is not disturbed by the
intrinsic charges accumulated during the previous sequence
relating to the previous line.

[0014] Accordingly, it is know practice to add an inter-
mediate sequence of discharge, for example via shunting
means as described in document U.S. Pat. No. 6,339,415—
PIONEER; during this intermediate step of discharge, the
intrinsic capacitors of the cells of the line that has just been
scanned are discharged to earth.

[0015] The drawback of such a procedure of driving with
intermediate discharge of each line is that the capacitive
energy of the intrinsic capacitors is lost.

[0016] The document EP 1091340 describes a procedure
for capacitive energy recovery which is limited: specifically,
the energy originating from a first cell is recovered for the
benefit of another cell only if the video signal to be displayed
at this other cell is greater than the video signal displayed at
the first cell; the drawback of this procedure is that, in the
converse case where the video signal is less, the capacitive
energy of the first cell is lost.

[0017] The invention is aimed at recovering the capacitive
energy in a much more complete manner than in the prior
art; more precisely, the invention proposes that the capaci-
tive energy of each cell of a line be recovered so as to
reinject it into the cell of the next line on the same column
as a function of the image datum for this cell.

[0018] Accordingly, a subject of the invention is a device
for displaying images comprising:

[0019] animage display panel comprising a first array and
a second array of electrodes which serve an array of cells,
where each cell is powered between an electrode of the first
array and an electrode of the second array effecting between
them an intrinsic capacitor C,,

[0020] power supply means for generating a potential
difference between two terminals,

[0021] drive means adapted for successively connecting
each electrode of the second array to one of the terminals of
the power supply means, and, during a sequence of connec-
tion of an electrode of the second array, for simultaneously
connecting one or more or even all the electrodes of the first
array to the other terminal of the power supply means,

[0022] characterized in that the drive means are adapted
for being able, during each sequence of connection of an
electrode of the second array, to transfer to the cell powered
between each electrode of the first array and this electrode
of the second array, the charge of the intrinsic capacitors of
the other cells linked to the same electrode of the first array.

[0023] Obviously, if these capacitors are not charged, no
transfer of charge can occur; conversely, in the case where
they are charged, this transfer of charge may only be partial.

[0024] The first array generally corresponds to column
electrodes and the second array to row electrodes; if we have
G rows, there are in general G cells linked to any given
electrode of the first array or column; the charge which is
thus transferred to a cell at the intersection of a given row
and given column, is assumed to have obviously been
accumulated during a sequence relating to a previous row
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during which the cell at the intersection of this previous row
but of the same column was connected to the power supply
means.

[0025] The power supply means of the panel may be a
voltage or current generator; they may comprise several
generators each assigned to a group of electrodes.

[0026] By virtue of this procedure for driving the panel
incorporating means of transferring capacitive charge from
one drive sequence to another of the panel, a large share of
the capacitive energy of the intrinsic capacitors of the cells
of the panel is recovered and the efliciency of the display
device is substantially improved.

[0027] To summarize, a subject of the invention is a device
comprising a display panel, preferably organic electrolumi-
nescent with passive matrix, comprising an array of columns
and an array of rows of electrodes for powering an array of
cells and drive means adapted for successively connecting
each row electrode to one of the terminals of power supply
means of this panel, and during a sequence of connection of
a row electrode, for simultaneously connecting one or more
column electrodes to the other terminal of the power supply
means, and for being able to transfer to each cell to thus be
powered the charge of the intrinsic capacitors of the cells
linked to the same column electrode as this cell to be
powered.

[0028] Preferably, these drive means are adapted so that,
during each sequence of connection of an electrode of the
second array, the transfer of charge via each of the electrodes
of the first array is favored at the expense of the connection
of these electrodes to said power supply means.

[0029] The best profit is thus derived from the charge of
the capacitors and the duration of connection of the cells to
the power supply means during the displaying of images is
thus limited, thereby making it possible to substantially
improve the efficiency of the device.

[0030] Preferably, each image to be displayed being
divided into pixels or subpixels to which are allocated
luminous intensity data, each cell of the panel being
assigned to a pixel or subpixel of the images to be displayed,
the device comprises means of processing this data so as to
be able, during each sequence of connection of an electrode
of the second array, to modulate the duration of connection
t',; of each electrode of the first array to said power supply
means and to modulate the duration of transfer of charge t',,
of the intrinsic capacitors of the other cells linked to the
same electrode of the first array, as a function of the
luminous intensity datum of the cell powered between this
electrode of the first array and this electrode of the second
array.

[0031] Depending on the luminous intensity data to be
processed, these processing means will therefore either
modulate the duration of connection alone, or modulate the
duration of charge transfer alone, or modulate both the
duration of connection and the duration of charge transfer.
Preferably, the duration t',, of charge transfer is maximized
and the duration t',; of connection is minimized so as to best
improve the efficiency of the device.

[0032] Tt is the duration of connection and/or the duration
of transfer which are therefore modulated as a function of
the luminous intensity data; thus, preferably, the display
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device according to the invention implements a pulse width
modulation procedure. The control of the panel is therefore
performed by modulating the duration of pulses or the width
of electrical signals (“PWM” or Pulse Width Modulation™),
as opposed to amplitude modulation (“PAM” or “Pulse
Amplitude Modulation™) as described for example in the
document EP 1091340 already cited, or in the document
U.S. Pat. No. 6,222,323.

[0033] Preferably, the drive means are adapted so that,
during each sequence of connection of an electrode of the
second array, the connection of each electrode of the first
array to the power supply means is carried out, as appro-
priate, at the end of a sequence and the transfer of charges
is carried out, as appropriate, at the start of a sequence. In
this way, the recovery of capacitive energy is best ensured
and is managed in a very simple manner.

[0034] Preferably, the device according to the invention is
adapted so that:

[0035] ift; is the duration of each sequence of connection
of an electrode of the second array,

[0036] if C; is the mean value of the intrinsic capacitance
of each cell, and if the second array has G electrodes,

[0037] if Ry, is the mean electrical resistance of an acti-
vated cell,

we have: GxC;>40%x0.2 t; /Rg; .

[0038] TItis for this type of panel that the capacitive energy
then represents more than 40% on average of the energy
consumed for the luminous emission of the cells and that the
invention is then of greatest interest; in practice, the inven-
tion is of greatest interest when G-C;Z10 nF, Rg; 250 kQ,
t;, =500 ps, this generally corresponding to the case of
panels having electroluminescent organic cells.

[0039] Preferably, the device according to the invention is
adapted so that:

[0040] ift; is the duration of each sequence of connection
of an electrode of the second array,

[0041] if C; is the mean value of the intrinsic capacitance
of each cell, and if the second array has G electrodes,

[0042] if Ry, is the mean electrical resistance of an acti-
vated cell,

the ratio t;/Rg; -C; is greater than 4.

[0043] This condition signifies that the discharge time of
the intrinsic capacitors is much smaller than the line time,
thereby allowing faster transfer and considerable recovery of
capacitive energy; this condition moreover makes it possible
to advantageously simplify the split between the “passive”
powering of the cells by charge transfer and the traditional
“active” powering by connection to the terminals of the
power supply means.

[0044] Preferably, the cells of the panel are electrolumi-
nescent, and each comprise an organic electroluminescent
layer; preferably, the thickness of this layer is less than or
equal to 0.2 pum; a thickness as small as this entails high
intrinsic capacitances and considerable charges which it is of
particular interest to be able to transfer according to the
invention.
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[0045] The invention will be better understood on reading
the description which follows, given by way of nonlimiting
example, and with reference to the appended figures in
which:

[0046] FIG. 1 describes a display device according to an
embodiment of the invention,

[0047] FIG. 2 represents a summary diagram of powering
an electroluminescent cell of the device of FIG. 1,

[0048] FIG. 3 represents the current-voltage characteristic
of an electroluminescent diode corresponding to the cell of
FIG. 2,

[0049] FIG. 4 represents the discharging of the intrinsic
capacitance of the cell of FIG. 2, and the increment in
charge corresponding to a time step of the analog/digital
converter of the processing means of the device of FIG. 1,

[0050] FIG. 5 represents the recovery of the capacitive
energy for the benefit of a cell of the device of FIG. 1 which
is thereafter actively powered so as to supplement the charge
required, without the recovery period and the active power
supply period overlapping,

[0051] FIG. 6 represents the partial and adapted recovery
of the capacitive energy for the benefit of a cell of the device
of FIG. 1 which is not thereafter actively powered,

[0052] FIG. 7 represents the partial recovery of the
capacitive energy for the benefit of a cell of the device of
FIG. 1 which is thereafter actively powered so as to supple-
ment the charge required, in the case where the recovery
period and the active power supply period overlap.

[0053] The figures representing time charts take no
account of any scale of values so as to better depict certain
details which would not be clearly apparent if the propor-
tions were complied with.

[0054] With reference to FIG. 1, the display device
according to the invention comprises:

[0055] an image display panel 1 comprising an array X of
anodes X, X,, X5, X, . . . arranged in columns and an array
Y of cathodes arranged in rows Y, Y5, Y5, Y, . . . serving
a two-dimensional array of electroluminescent cells 11,
where each cell is powered between an anode (column) and
a cathode (row).

[0056] power supply means 4 comprising on the one hand
anodic terminals and on the other hand cathodic terminals
linked to earth (which is not represented),

[0057] means of driving the cells from this panel com-
prising a set 2 of column drivers for controlling the link
between the anodes and the anodic terminals, a set 3 of row
drivers for controlling the link between the cathodes and the
cathodic terminals (here via earth), and means 5 of driving
these drivers,

[0058] means of processing of data of the images to be
displayed.

[0059] With reference to FIG. 2, the row drivers 3 com-
prise two positions: a so-called activation position cl, of
connection to earth where the corresponding row is therefore
connected to the power supply means 4 via earth, and a
so-called inactivation position ¢2 of connection to an inverse
voltage generator Vdd; the purpose of this inverse voltage
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generator Vdd is to turn off those electroluminescent diodes
of the panel to which it is connected; the voltage Vdd will
therefore be chosen to be greater, in absolute value, than the
voltage delivered by the power supply means 4 which are
linked to the anodes in columns.

[0060] Each cell 11 of the panel comprises an electrolu-
minescent organic layer (not represented) between the anode
and the cathode which supply it with power; as this layer
operates as a diode, it is represented by a diode EL in FIGS.
1 and 2; as represented in these figures, each cell comprises
an intrinsic capacitor C; in parallel with this diode.

[0061] With reference to FIG. 2, each column driver 2
comprises three positions: the so-called activation position
al where the column is connected to the power supply
means 4 delivering a supply voltage V,, the “unearthed”
position a2 where the column is therefore “floating” and the
so-called inactivation position a3 where the column is
connected to a lower discharge limit generator V;; the
voltage V; will preferably be chosen to be slightly less than
the threshold voltage V,, defined hereinbelow, so that we
have: V;=V, —¢; conversely, if V;=0, as will be seen later, the
part C;xV,, of the capacitive energy of the intrinsic capacitor
of each cell is lost.

[0062] FIG. 2 represents a cell 11 in the active position
powered by the power supply means 4 via a column driver
2 in position al and a row driver held in position c1 for the
duration of scanning t; of this row; as shown in the figure,
the row drivers of the other cells of the same column are in
position ¢2 during this time; beyond this duration t; , the row
driver which was in position ¢l passes to the inactivated
position ¢2 while the driver of another row passes from the
inactivated position ¢2 to the activated position cl.

[0063] If the image data assigned to this cell corresponds
to a quantity of light Dy, if Ig; is the instantaneous
electrical intensity in the electroluminescent diode EL, Dy,
is proportional to the quantity of electricity Qg; passing
through the diode over the duration of scanning t; of the row
of this cell so that we have Qg; =I5, dt, integrated over the
duration t; .

[0064] The current-voltage characteristic of an electrolu-
minescent diode is illustrated in FIG. 3; to a first approxi-
mation, this curve may be represented by the equation
Vier=Va+Rg xlgr, where V,; corresponds to a triggering
threshold voltage and where Ry is the dynamic resistance of
the diode.

[0065] The total electrical intensity I, injected into the cell
11 is equal to the sum of the intensity ir; passing through the
diode of this cell and of the intensity i, passing through the
set of intrinsic capacitors in parallel with the same anode as
this cell 11, i.e. GxC; if G is the number of rows, so that we
have:

Q1 =/ Igy di=]I,di- I, dt, integrated over the duration

f.
[0066] As illustrated in FIG. 2, [I_ dt corresponds to the
quantity of charges stored in all the intrinsic capacitors NxC;
of the cells of the same column, between the start and the
end of connection of the cell 11 to the power supply means;
this quantity of charges is equal to the difference between the
final charge at the end of connection Q. and the initial
charge at the start of connection Q;; we have Q.=G-C;"V,,
if however the time of connection to the power supply means
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is greater than the charging time of the capacitor (that is to
say if t,;>3t—see hereinbelow).

[0067] Only a part Q, of the charge of the intrinsic
capacitors of the cells of this column can be used to allow
the emission of a cell of the next row L' in the same column,
since the diode of this cell is turned on only beyond the
threshold voltage V., ; we therefore have: Q =G-C,(Vo-V,),
where V. is the voltage across the terminals of these
intrinsic capacitors; at the end of the charging of these
capacitors, we therefore have Q,=G-C; (V,-V,).

[0068] If the column driver passes to the floating position
a2, if the row driver passes to the inactivated position c2
while the driver of another row passes from position ¢2 to
position c1, the intrinsic capacitors G-C; discharge into the
diode of the same column of this other row according to the
equation:

V@)=Vt (Vo=V) (xp(=(/Rg1 "G*Cy)), where t cor-

responds to an instant of charge transfer.
[0069] The time constant for the kinetics of the discharg-
ing of the intrinsic capacitors or for the transfer of charge to
the diode therefore equals T=Ry; ‘G-C;.

[0070] After a duration of 17, the intrinsic capacitors are
discharged to 65%; after a duration of 2t, the intrinsic
capacitors are discharged to 85%; after a duration of 31, the
intrinsic capacitors are discharged to 95%.

[0071] The display device here comprises a data table
(“Look Up Table” or LUT) which lists the total charge
transferred Q,(t)=/," Ci-Vc(t) at each instant of transfer t,
from the start of discharge.

[0072] At each scan of a row, the means of processing of
data of the images to be displayed are adapted as specified
hereinafter to deduce the durations of setting of each of the
column drivers to position al, a2 or a3, as a function of the
luminous intensity data of the pixels or subpixels corre-
sponding to the cells of this row.

[0073] The modulation of the luminous intensity emitted
by each cell of the panel is here of the “PWM” type; the
duration t. for which the column driver remains in the
activated position al therefore depends on the luminous
intensity datum Dy; attributed to the cell 11; for this duration
t., the electrical intensity in the cell is programmed to attain
a constant value I ; in practice, t. corresponds to a multiple
of an elementary increment of duration t, which corresponds
to the step size of the analog/digital converter used to code
the luminous intensity datum Dy, as a duration of connec-
tion; the value Q.= . is called the elementary increment of
charge.

[0074] A 6-bit converter is for example used, so that t; is
divided into 64 increments of duration t. and that t.=N-t,
where 0=N=64.

[0075] At the end of a row scan, the part of charge Q,
usable to supply a diode with power on the scanning of the
next row therefore corresponds to a maximum number of
transferable bits N,=Q_/Q..

[0076] FIG. 4 illustrates a comparison of the useful charge
Q,, of the intrinsic capacitor and of the charge increment Q..

[0077] If the image datum assigned to the cell of the next
row in the same column corresponds to a quantity of light
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D'y and to a quantity of electricity Q'g; which has to pass
through the diode of this cell, we have:

[0078] Q'y;=Q'.+Q, where Q', is the quantity of electricity
possibly provided by the power supply means 4 for the
duration t',, of connection to the power supply means as a
supplement to the quantity of electricity transferred of the
connection time of the previous row Q,, originating from the
discharging of the intrinsic capacitors of the cells of the
same column.

[0079] Two cases may be distinguished:

[0080] either Q,=Q';;, that is to say the quantity of
electricity Q'g;. required in the diode exceeds the usable
charge of the previous row; we then have Q',Z0; the
quantities of electricity passing through the diode are then
split in accordance with FIG. 5 between a duration of
passive powering which corresponds to the discharging Q,,
of the intrinsic capacitors of the connection time of the
previous row and a duration t',; of flow of the power supply
4; during the passive powering, the column driver is in the
floating position a2; during the active powering, the column
driver is in the active position al;

[0081] or Q,>Q's;, that is to say the usable charge of the
previous row exceeds the quantity of electricity Q'y;
required in the diode; we then have Q',=0; with reference to
FIG. 6, the column driver is in the floating position a2 for
a duration t',, until the intrinsic capacitors of the connection
time of the previous row discharge by a value Q,,=Q's;, the
residual charge Q=Q —Q's; being dissipated toward earth
via the column driver which for this purpose is set to the
deactivated position c3.

[0082] The manner in which the means for processing data
of images are adapted for deducting the durations for which
each of the column drivers is set to position al, a2 or a3 as
a function of the luminous intensity data of the pixels or
subpixels corresponding to the cells of the activated row will
now be described.

[0083] These means are adapted for transmitting to each
column driver:

[0084] the value “true” or “false” of the inequality
Qu=Qr,
[0085] ifthis inequality is “true” (case 1), the number N'

of increments of duration t, is such that t' /| =N', -t

[0086] if this inequality is “false” (case 2), the number
N' of increments of duration t, is such that t',,=N',» ..

e’

[0087] The durations t',, and t',, are the durations for
which the column driver of the cell is held respectively in
position al and in position a2.

[0088]
follows:

In case 1 where Q,=Q'y;, we calculate N',; as

[0089] We calculate the parameter N',=(Q'g; -Q)/Q.;

[0090] IfN',t.+3T=t" as illustrated in FIG. 5, then there
is no overlap between the duration of passive power supply
by transfer of charge of the connection time of the previous
row and the duration t',; of active power supply, and
N',,=N',; the charge actually transferred Q', will then be
equal to Q,; the column driver is then held in position a2 for
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a duration t; -N',;t., then in position al for a duration
N',;t.; it is not therefore necessary for the driver to pass
through the position a3.

[0091] IfN' t.+3T>t", as illustrated in FIG. 7, then there
is an overlap between the duration of passive power supply
t',, of the cell and the duration of active power supply t',,;
the charge actually transferred Q', will then be less than Q,;
specifically, the charge transfer will be limited by the time
t' =N, t.<3T.

[0092] By using the data table (LUT) described previ-
ously, it is possible to ascertain the charge transferred at each
instant of transfer t, from the start of discharge, that is to say

Q't_f(tt)'

[0093] We thus look for the transfer time t',, such that
Q' =f (t')+Q.(t' —t',,)/t, and from this we deduce N',;=
(t'L_ta2)/te'

[0094] The column driver is then held in position a2 for a
duration t',, then in position al for a duration t',;=N', ‘t.=
t—t,,.

[0095] In case 2 where Q,>Q'y; illustrated by FIG. 6, we
calculate N',, as follows:

[0096] Using the data table (LUT) described previously, it
is possible to ascertain the charge transferred at each instant
of transfer t, from the start of discharge, that is to say

Q' —(ty.

[0097] We then look for the transfer time t,, such that
Q' =1(t'2)-

[0098] We deduce N',,=t',,/t..

[0099] The column driver is then held in position a2 for a
duration t,,, then in position a3 for the duration t'; -t,,.

[0100] In the scheme for driving the panel just described,
the charging time of the intrinsic capacitors was considered
to be appreciably less than the discharge time t=Rg; -G-C,,
for each column of the panel; specifically, the charging
time=R G C;, where Ry 1s the internal resistance of
the power supply means 4, to which should be added here
the self resistance of a column electrode which is no longer
negligible compared with this internal resistance; as Rgpx
generally equals from 1 to 5 kQ and is much less than Ry
(67 kQ in the example hereinbelow), the charging time of
the intrinsic capacitors is actually appreciably less than the
discharge time of these capacitors.

[0101] We have therefore seen how the image data pro-
cessing means make it possible to deduce the durations for
which each of the column drivers is set to position al, a2 or
a3 as a function of the luminous intensity data of the pixels
or subpixels corresponding to the cells of an activated row
L', and as a function of the usable charge Q, originating from
the previous row L.

[0102] Thus, during each sequence of connection of a row
electrode, the duration of connection t',; of each column
electrode and/or the duration of charge transfer t', via said
column electrode are/is modulated as a function of the
luminous intensity datum of the cell powered between this
electrode of the first array and this electrode of the second
array. More precisely, it may be seen that, during each
sequence of connection of a row electrode, the connection of
each column electrode to the power supply means is carried
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out, as appropriate, at the end of the sequence for the
duration t',; and the transfer of charge is carried out, as
appropriate, at the start of the sequence.

[0103] By virtue of this procedure for driving the panel, a
larger share of the capacitive energy of the intrinsic capaci-
tors of the cells of the panel is recovered than in the prior art,
the recovery of capacitive energy is managed in a very
simple manner, and the efficiency of the display device is
more substantially improved.

[0104] The embodiment just described relates therefore to
passive panels of OLED type; this embodiment is applicable
in particular to color screens comprising around G=50 lines,
where each cell or subpixel exhibits a size of 100 umx300
um and where, by way of indication:

Vi, threshold voltage of OLED: 4V

Current density for emission at 0.4 mA/cm? mean
100 cd/m?:

Line current density on 0.4 x 50: 200 mA/cm?
OLED operating voltage at 200 8V

mA/cm?

OLED mean resistance per unit
area (4 V - Igp = 200 mA):

— Rgp: dynamic resistance of
a diode:

Intrinsic capacitance per cm?
of panel:

— G - C; then equals: (56 x 0.01 x 0.03 x 50) = 0.84 nF
— 1 =Rg; - G- C; then equals 56 ps

20 Q/cm?
(20/0.03 x 0.01) = 67 kQ

56 nF/cm?

[0105] If the time of an image frame is 20 ms, the
activation time t; of each line then equals 20 ms/50=0.4 ms.

[0106] With the aid of these values, we can evaluate the
mean capacitive energy which could be recovered with
regard to the electrical energy dissipated in the electrolumi-
nescent organic diodes, if it is considered that on average,
over a video sequence to be displayed, only 20% of the
diodes are lit:

[0107] the quantity of electricity necessary for the charg-
ing of a column of the panel is 4 Vx0.84 nF=3.36 nC,

[0108] the quantity of electricity G. Qg required for the
powering of a cell of the same column of the panel for 20%
of the time of a connection time t; =400 ps of a line equals:
4 Vx0.2x400 pus/67 kQ2=4.776 nC.

[0109] In the absence of capacitive energy recovery, a cell
of the panel would therefore consume 8.136 nC; even
though the invention allows the recovery of only a share of
this capacitive energy, one does advantageously manage to
decrease the consumption of the panel by 25%.

[0110] The invention is of significant interest once the
capacitive energy represents more than 40% of the energy
consumed by a diode, hence once GxC;>40%x0.2 t;/Rg;.

[0111] Moreover, it is noted that the ratio t; /t equals 7.15;
it is therefore seen that the discharge time 3t=168 ps is
appreciably less than the row activation time t; =400 ps,
thereby making it possible here to recover a very consider-
able share of the capacitive energy; to obtain a recovery, it
is in practice important for the ratio t; /Ry -C; to be greater
than 4.
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[0112] The embodiment as described presents the case
where the instant of the end of connection of the cells to the
power supply means (column driver in position al) corre-
sponds to the instant of the end of connection of the active
row (row driver in position c1); the invention applies also to
cases where this instant of the end of position al of the
column driver precedes the instant of the end of position c1
of the row driver, provided that the values of t',; and t',, so
permit.

[0113] The embodiment just described presents the case
where the modulation of intensity of emission of the cells is
carried out by pulse width modulation; the invention applies
also to display devices employing pulse amplitude modula-
tion.

[0114] The invention applies also to panels whose elec-
troluminescent layers are not organic.

1. A device for displaying images comprising:

an image display panel comprising a first array and a
second array of electrodes which serve an array of cells,
where each cell is powered between an electrode of the
first array and an electrode of the second array effecting
between them an intrinsic capacitor C;,

power supply means for generating a potential difference
between two terminals,

drive means adapted for successively connecting each
electrode of the second array to one of the terminals of
the power supply means, and, during a sequence of
connection of an electrode of the second array, for
simultaneously connecting one or more or even all the
electrodes of the first array to the other terminal of the
power supply means,

wherein the drive means are adapted for being able,
during each sequence of connection of an electrode of
the second array, to transfer to the cell powered
between each electrode of the first array and this
electrode of the second array, the charge of the intrinsic
capacitors of the other cells linked to the same elec-
trode of the first array.

2. The device as claimed in claim 1, wherein the drive
means are adapted so that, during each sequence of connec-
tion of an electrode of the second array, the transfer of
charge via each of the electrodes of the first array is favored
at the expense of the connection of these electrodes to said
power supply means.
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3. The device as claimed in claim 1, wherein each image
to be displayed being divided into pixels or subpixels to
which are allocated luminous intensity data, each cell of the
panel being assigned to a pixel or subpixel of the images to
be displayed, it comprises means of processing said data so
as to be able, during each sequence of connection of an
electrode of the second array, to modulate the duration of
connection t',; of each electrode of the first array to said
power supply means and to modulate the duration of transfer
of charge t',, of the intrinsic capacitors of the other cells
linked to the same electrode of the first array, as a function
of the luminous intensity datum of the cell powered between
this electrode of the first array and this electrode of the
second array.

4. The device as claimed in claim 3, wherein the drive
means are adapted so that, during each sequence of connec-
tion of an electrode of the second array, said connection of
each electrode of the first array to said power supply means
is carried out, as appropriate, at the end of a sequence and
said transfer of charges is carried out, as appropriate, at the
start of a sequence.

5. The device as claimed in claim 1, wherein it is adapted
so that:

if t; is the duration of each sequence of connection of an
electrode of the second array,

if C, is the mean value of the intrinsic capacitance of each
cell, and if the second array has G electrodes,

if Rg; is the mean electrical resistance of an activated cell,

we have: GxC;>40%x0.2 t; /Ry, .
6. The device as claimed in claim 1, wherein it is adapted
so that:

if t; is the duration of each sequence of connection of an
electrode of the second array,

if C, is the mean value of the intrinsic capacitance of each
cell, and if the second array has G electrodes,

if Ry; is the mean electrical resistance of an activated cell,
the ratio t; /Ry, -C; is greater than 4.

7. The device as claimed in claim 1, wherein said cells are
electroluminescent.

8. The device as claimed in claim 7, wherein each cell
comprises an organic electroluminescent layer.

9. The device as claimed in claim 8, wherein the thickness
of said layer is less than or equal to 0.2 um.

* * Ed Ed *
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