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EP 1 418 567 B1
Description

[0001] Theinvention relates to an electroluminescentimage display panel with a memory effect, to a device comprising
this panel and to a method of driving this panel in order to display images.

[0002] Electroluminescentpanels comprising an array of electroluminescent cells placed on a semiconductor substrate,
for example based on polycrystalline silicon, are known; such panels are generally active-matrix panels.

[0003] Electroluminescent panels called "bistable" or "memory effect" panels are known in which each electrolumi-
nescent cell:

- may be switched from a stable OFF state to a stable ON state in response to a selective activation voltage address
signal, or vice versa in response to an erase voltage address signal; and

- may be maintained in the OFF or ON state in which it has been placed by this address signal, by applying a voltage
called a sustain voltage, which is identical to all the cells of the panel.

[0004] Documents US 4035774 - IBM , US 4808880 - CENT and US 6188175 B1 - CDT disclose panels of this type,
in which each cell includes an organic electroluminescent layer and a photoconducting layer that are stacked and
connected in series.

[0005] Document FR 2 037 158 describes a panel of this type, in which each cell includes a light-emitting diode and
a p-n-p-n junction that are connected in series. This panel is driven in a way such that two galvanically separated voltage
sources are required and it is apparently updated one cell at a time.

[0006] Document US2001/0003487 shows a method of driving a display panel using rows and columns which corre-
sponds to the driving method of this application with respect to resetting of rows of cells, sustaining of cells, and selective
activation of cells using row select signals and data signals applied to the columns. This method is, however, used for
a display with MEMS cells instead of electroluminescent cells as in the present invention.

[0007] It is an object of the invention to simplify the structure of electroluminescent panels provided with p-n-p-n
junctions and the driving methods for such panels.

[0008] For this purpose, the subject of the invention is a specific driving method for an image display panel comprising
an array of electroluminescent cells placed on a substrate, a first and a second array of electrodes, in which each cell
includes an organic electroluminescent layer and a p-n-p-n or n-p-n-p junction connected in series between an electrode
of the first array and an electrode of the second array, in which, for each cell, no electrode of the said panel is connected
directly to an n-type intermediate sublayer or to a p-type intermediate sublayer of the said junction.

[0009] Such junctions are designed to operate as Shockley diodes; a novel type of bistable panel is thus obtained.
[0010] The n-type or p-type intermediate sublayers correspond, in an n1-p1-n2-p2 stack, to the sublayers p1 and n2,
or,inap’1-n"1-p’2-n’2 stack, to the sublayers n’1 and p’2; in conventional p-n-p-n or n-p-n-p junctions, such intermediate
sublayers may serve as "triggers" for setting the state - on or off - of the junction, something which is not at all the case
in the invention; this is because, according to the invention, these sublayers are not connected to each electrode of the
panel, thereby considerably simplifying the fabrication of the panel.

[0011] The planes of the n-p or p-n interfaces of the junctions may be parallel to the plane of the emissive surfaces
of the various cells or perpendicular to the said plane.

[0012] Such a bistable panel has major advantages over the panels of the prior art, in which the bistable effect is
obtained by means of a photoconducting element within each cell; this is because:

- the memory effect obtained is independent of the ambient light; in the panels with photoconducting elements, these
elements may be accidentally tripped by the effect of the ambient light; in the panels according to the invention,
such a risk is completely eliminated; and

- such a panel does not require shunts at the terminals of the electroluminescent elements, nor at the terminals of
the p-n-p-n or n-p-n-p junction; such a panel does not require an amplification layer.

[0013] Insummary, the subject of the invention is a driving method for a panel comprising an array of electroluminescent
cells that are placed on a substrate, a first and a second array of electrodes, in which each cell includes an organic
electroluminescent layer and a p-n-p-n or n-p-n-p junction that are connected in series between an electrode of the first
array and an electrode of the second array, and in which no electrode of the panel is connected directly to an n-type
intermediate sublayer or to a p-type intermediate sublayer of the p-n-p-n or n-p-n-p junctions.

[0014] Preferably, the p-n-p-n or n-p-n-p junctions of the various cells are electrically isolated from one another by
isolating elements.

[0015] Preferably, each cell includes a charge injection element that is inserted between the said electroluminescent
layer and the said junction.

[0016] Preferably, the said charge injection elements are opaque.
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[0017] The subject of the invention is a driving method as defined in claim 1.

[0018] According to a conventional method of driving matrix panels, the duration of the sustain phases between two
address phases makes it possible to modulate the brightness of the cells of the panel and, in particular, to generate the
grey levels necessary for displaying each image.

[0019] Preferably, the driving method comprises also a step of simultaneous application, after each address phase of
an electrode of the second array, of a signal of voltage V called a compensation signal to the various electrodes of the
first array, where V= Vg for the electrodes of the first array receiving a data signal of voltage V,, during the said
address phase and where V=V, for the electrodes of the first array receiving a data signal of voltage V  during the
said address phase.

[0020] This therefore prevents the signals sent to the electrodes of the first array for addressing an electrode of the
second array from also affecting the other electrodes of this second array while they are in sustain phase and consequently
disturbing the level of brightness of the cells corresponding to these electrodes.

[0021] Preferably, in the driving method, during each address phase, the duration of application of the said compen-
sation signal of voltage V. is approximately equal to the duration of application of the data signal of voltage V,,, or V.
[0022] The invention will be more clearly understood on reading the description that follows, given by way of non-
limiting example and with reference to the appended figures in which:

- Figure 1 illustrates the circuit diagram of a cell as shown in Figure 6;

- Figure 2 shows the current-voltage characteristics of the two series-connected components of Figure 1;

- Figure 3 shows the variation in the light intensity emitted by the cell of Figures 1 and 6 during a cycle of applying
voltage to the terminals of this cell;

- Figure 4 shows the various voltages applied to the terminals of this cell when a drive method as shown in Figure 5
is used;

- Figure 5 shows the timing diagrams of the voltages applied to two row electrodes Y, and Y, and to a column
electrode X, of a panel according to the invention provided with cells such as those shown in Figures 1 and 6
connected to these electrodes ; and

- Figure 6 is a schematic cross section of a cell of a panel according to one embodiment of the invention.

[0023] The figure showing timing diagrams does not take account of the scale of values so as to better reveal certain
details that would not be clearly apparent if the proportions had been respected.
[0024] A panel according to one embodiment of the invention may be fabricated as follows:

1. deposition of a conducting film, for example one based on aluminium, on a substrate 7;

2. etching of the conducting film in order to obtain an array of row electrodes Y ;;

3. deposition, on the entire active surface of the substrate, of four superposed layers of semiconductor materials
doped successively p-n-p-n so as to obtain a stack suitable for forming Shockley-type junctions; for example, su-
perposed layers of a-Si are deposited by chemical vapour deposition (CVD), each of these layers being differently
doped by a suitable choice of the nature of the deposition atmosphere gas;

4. deposition, on the entire active surface of the substrate, of charge injection material for the organic electrolumi-
nescent layer; preferably, an opaque material is chosen in order to prevent light from reaching the layers of the p-
n-p-n junction;

5. etching of the layers deposited at steps 3 and 4 in order to form, in isolation at each pixel or subpixel, a p-n-p-n
Shockley diode 2 and an injection layer element; a suitable selective etching process is used so that the etching
stops on the aluminium electrode lines;

6. in order to isolate, by applying an electrical insulation 4 between the p-n-p-n junctions and the injection layer
elements specific to each pixel or subpixel, deposition by Spin coating over the entire surface of an insulating layer
of a photosensitive polymer followed by the production, in this layer, of apertures that define the emissive regions
of each pixel; advantageously, applying this insulator allows the surface to be flattened in order to prepare for coating
with the organic OLED multilayer;

7. conventional deposition, by evaporation, of organic electroluminescent layers on the entire surface, for example
a conventional OLED multilayer of the CuPC/TPD/AIg3 type; in the case of a colour panel, a mask is used for
selectively and successively depositing the three OLED multilayers for the various colours - red, green and blue;
8. formation of an array of column electrodes Xp perpendicular to the row electrodes, by depositing transparent or
semi-transparent conducting material, for example by depositing an LiF/AlI/ITO multilayer; these electrodes may be
formed by selective deposition through a mask; if the surface includes an array of topographical features, such as
cathode separators, it is also possible to deposit such a multilayer on the entire surface so that it is partitioned by
these features in order to form the electrodes; and

9. encapsulation of the whole assembly in a manner known per se.
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[0025] Figure 6 shows a cross section of a cell of the panel obtained by this process, in which the various layers are
referenced as follows:

: aluminium row electrodes,

: a-Si stack doped successively p-n-p-n;

: conducting opaque charge injection layer;

: polymer layer electrically isolating the cells from one another;
: organic electroluminescent layer;

: transparent or semi-transparent column electrode;

: substrate.

~NOoO O~ WN -

[0026] Between the p-n-p-n junctions of the various cells, the layer 4 therefore forms isolating elements.

[0027] The charge injection layer 3 forms, at each cell, a charge injection element; the charge injection elements of
the various cells are electrically isolated from one another by the isolating elements; these injection elements are not
connected to any electrode of an array.

[0028] The plane of the n-p or p-n interfaces of the junctions of the panel obtained is in this case parallel to the plane
of the emissive surfaces of the various cells in such a way that, for each cell, the p-n-p-n junction and the organic
electroluminescent layer are stacked.

[0029] The memory effect obtained for each cell of this panel is designed to be able to use a procedure which, in
succession for each row of cells of the panel, comprises an address phase, intended to turn on the cells to be turned
on in this row, and then a sustain phase, intended to maintain the cells of this row in the state in which the previous
address phase had placed or left them; while the cells of a row are in address phase, all the cells of the other rows of
the panel are in sustain phase.

[0030] According to a conventional method of driving matrix panels, the duration of the sustain phases is used to
modulate the brightness of the cells of the panel and, especially, to generate the grey levels needed to display each image.
[0031] A driving method, exploiting the memory effect of the cells of the panel, is therefore implemented:

- during the address phases, by applying, only to the terminals of the cells to be turned on, of a turn-on voltage V-V, ;
and

- during the sustain phases, by applying, to the terminals of all the cells, a sustain voltage that may fluctuate but which
must remain high enough for the cells previously turned on to remain turned on, and low enough not to risk turning
on the cells previously turned off.

[0032] The address phase is therefore a selective phase; in contrast, the sustain phase is not selective, which makes
it possible to apply the same voltage to the terminals of all the cells and considerably simplifies the way in which the
panel is driven.

[0033] In practice, there are two large families of methods of driving such panels:

- either all the rows of the panel are addressed in succession, and then the sustain phase starts; the address and
sustain phases are then separated in time;

- or, while a row, or even a group of rows, of the panel is being addressed, the other rows are in sustain phase; the
address and sustain phases are therefore interlaced.

[0034] The first method, with separate address and sustain phases, has a drawback since no cell of the panel emits
light during the address phases - the panel loses performance in terms of maximum brightness.

[0035] The invention relates to the most advantageous case from the standpoint of brightness in which the address
and sustain phases are interlaced; the problem then is that the signals sent to the column electrodes, for addressing a
row, also affect the other rows while they are in sustain phase and consequently disturb the brightness level of the cells
corresponding to these rows; thus, the brightness level of the cells of a row is affected by the address signals sent to
the other rows, which disturbs the image display quality.

[0036] The drive method according to the invention makes it possible to avoid this drawback by adding a compensation
operation as explained below.

[0037] Figure 1 shows the equivalent circuit diagram of a cell of the panel shown in Figure 6, connected between a
point A of an electrode of one of the arrays and a point B of an electrode of the other array; each cell of the panel may
be electrically represented as a light-emitting diode LED connected in series with a p-n-p-n junction SD with a common
point C.

[0038] We will now describe more precisely how the memory effect advantageously obtained in each cell of the panel
operates.
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[0039] Figure 2 shows the current(l)-voltage(V) characteristics of each of the two components LED and SD of a cell
of the type shown in Figure 1:

- the solid curve shows the conventional characteristics of a light-emitting diode of the OLED type;

- the dotted curve shows the conventional characteristics of a p-n-p-n junction operating as a Shockley-type diode,
as described for example in the article: "Physique des semi-conducteurs et des composants electroniques [Physics
of semiconductors and electronic components]”, by Henry Mathieu, published by Masson, 4th edition, ISBN:
2-225-83151-3, 1997; at low voltage, this component has a very high impedance SDRH; above a breakover voltage
SDVg, the impedance of this junction suddenly drops to the level SPR; << SDRy; then, in the opposite direction,
below what is called an extinction voltage SPV, << 8DV, the impedance of this junction greatly increases again
to the initial level; at the moment of switch-over, in the rising direction or in the falling direction, the current in the
junction is called SPlg.

[0040] The low impedance SPR; of the p-n-p-n junction in the conducting position is assumed to be small compared
with that of the light-emitting diode LED for an applied voltage of the order of magnitude of that of the breakover voltage
SDVg; when the two components LED and SD are connected in series, the voltage at the terminals of the light-emitting
diode when the p-n-p-n junction SD switches into the low-impedance conducting position is called LEDV .

[0041] If CELLV s the voltage applied to the terminals of the series of the two components, then CELLY = SDy + LEDy
where:

- SDV = SDRy, /(SPRy + LEDR). CELLy (R1)

-LEDy = LEDRH /(SDRH + LEDR), CELLy (R2)

where LEDR is the dynamic resistance of the light-emitting diode.

[0042] If |l is the intensity of the current in this series, the characteristic curve of this series may be separated into two
operating regions that are separated by a transition region: a first operating region in the OFF state, in which | < SD|g,
a first transition OFF/ON region, in which | is close to SI3IBO, a second operating region in the ON state, in which | >
S5, and a second transition ON/OFF region.

1. First operating region: | < SPlz (OFF state)

[0043] The voltage at the terminals of the series is distributed between the components LED and SD according to the
dynamic resistance of these components: thus SPV = SDR, . | and LEDV = LEDR,, |,

in which LEDR, is the dynamic resistance of the light-emitting diode in the "high impedance" range corresponding to that
in which the p-n-p-n diode is not conducting.

2. First transition region: OFF/ON switching of the p-n-p-n diode:

[0044] Let V; be the voltage applied to the terminals of the series at the moment of OFF/ON switching; there are in
succession the following states:

- just before the switching to the ON state, CELLY= V1 - ¢’ with SPV ~ SPVg and | = SDig, - ¢; since the cell is still in
the OFF state, then, as previously, V1 - £’ = (SPRy + LEDR). (SPlgg - €) and the voltage LEDV( at the terminals of
the diode is then LEDR,,. 8D

- justafterthe switching to the ON state, CELLV =V +¢’; since the cell is now in the ON state, then SPV = SDv; << SDv/g .

[0045] The current I would then be SPig + ¢; the voltage SPV would then be SPR, . and, if the light-emitting diode LED
accommodates the entire impedance variation of the SD junction, then: LEDV = LEDR, | + (SDR, - SDR|).I.

[0046] However, this operating point is not stable and the current | in the series will increase to a value Ip > SPIg4 such
thatVy +¢' = (SPR_ +LEDR)). I, where LEDR is the dynamic resistance of the light-emitting diode in the "low impedance"
range corresponding to that in which the p-n-p-n diode is conducting and in which LEDR < LEDR,,.

[0047] Thus, SDV = SDV,, = SDR .|, and LEDV = LEDy/, = LEDR |,

3. Second operating region: 1> SPI54 (ON state):

[0048] It has been found that the voltage CELLV at the terminals of the series may be reduced to below the OFF/ON
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switching value V1, while maintaining the series in the ON state; the intensity of the current then drops to below I while
remaining above lgg.

4. Second transition region: ON/OFF switching of the p-n-p-n diode:

[0049] The voltage applied to the terminals of the series at the moment of ON/OFF switching is called Vp; thus Vp =
SDV/, + LEDV .

[0050] As the system has two operating ranges, it is referred to as a bistable system.

[0051] It should be noted here that a current | flows through the light-emitting diode LED whatever the impedance of
the Shockley diode SD: there is therefore light emission in the two states of the system; however, the current variations
in the OFF/ON or ON/OFF transition regions are large enough to induce light intensity variations suitable for the contrast
needed to display images.

[0052] For an intermediate voltage CELLV = Vg such that V < Vg < V1, the diode therefore emits a large amount of
light; if SPVg g is then the voltage at the terminals of the p-n-p-n junction and LEDV 4 the voltage at the terminals of
the light-emitting diode, then Vg = SPVg ;g + LEDVg jq.

[0053] Figure 3 illustrates the intensity of light emission by the diode for the cycle corresponding to an increasing
voltage and then a decreasing voltage applied to the terminals of the series of the two components that have just been
described; this figure clearly corresponds to a conventional bistable operation; the structure of the cell according to the
invention, as shown in Figure 6, does indeed provide the desired memory effect.

[0054] The memory effect obtained when a drive method of the aforementioned type is applied to an electroluminescent
panel according to the invention will now be described more precisely.

[0055] Figure 5 illustrates, according to this conventional drive method:

- acell Emp supplied between the electrode of the row n and the electrode of the column p of the panel, a complete
address phase "address-n" with ignition of this cell, which remains lit for t>t,,

- foracell En+1,p of the next row "address-n+1", a complete address phase, without turning on this cell, which remains
off for t>t,.

[0056] The three timing diagrams Y, Y, ,1, Xp indicate the voltages applied to the row electrodes Y, Y,,,1 and to the
column electrode Xp in order to obtain these sequences.

[0057] According to the invention and with reference to Figure 5, each address phase comprises, in succession, an
erase operation Og, a write operation Oy, and a compensation operation O.

[0058] The bottom of Figure 5 indicates the potential values E,, ,, E at the terminals of the cells and the ON state
or OFF state of these cells.

[0059] The panel according to the invention is provided with supply and drive means suitable for being able to deliver
the following signals to the electrodes:

n,pr =n+1,p

- inthe case of the row electrodes, either an erase voltage Vg_y or a write trigger voltage V,, or a sustain voltage Vg;
- in the case of the column electrodes, either a data activation voltage V,, or a data non-activation voltage V 4 or a
data erase voltage V_y.

[0060] To produce such supply means is within the competence of a person skilled in the art and will not be described
here in detail.

[0061] To obtain the ON or OFF states indicated at the bottom of Figure 5, it is therefore necessary that, by applying,
to the terminals of a cell as shown in Figure 1:

- apotential difference (V,-V,,) to a cell in the OFF state, this cell switches to the ON state;

- a potential difference (V4-V,,), (Vs-Vos), oF (V-Vos) to a cell in the ON state or in the OFF state, this cell remains
in the ON state or in the OFF state, respectively; and

- apotential difference (Vg_y-VE_x) to a cell in the ON state, this cell switches to the OFF state.

[0062] To obtain the desired memory effect, the drive method applied to the panel according to the invention must be
designed so that the values of the signals described above with reference to Figure 5, that are applied to the row and
column electrodes, satisfy the relationships:

h (Va'Von) 2 VT!
- VD<(VS'Von! VD < (Vs'Voff)! and (Va'Voff) < VT1
- (VEy-VEX) < VD
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[0063] Preferably, to simplify the supply and drive means for the panel, V, is taken to be equal to zero.

[0064] Before each operation Oy of writing to a row Y, of the panel, an erase operation O is generally carried out,
which consists in applying erase signals Vg_y and Vg_y to the address and sustain electrode and to the data electrodes,
respectively; it is necessary to choose Vg_y -Vg_x < Vp so as to turn off all the cells that are supplied by the said address
and sustain electrode; in general, as illustrated in Figure 5, to simplify the supply and drive means, the voltages will be
chosen so that Vv = Vex = Vg,

[0065] During each write operation Oy, for writing to a row Y/, of the panel, the average value of the signals sent to
the various columns X1, ..., Xp, ... depends on the number of cells to be activated or not activated in this row Y ,; during
this write operation, all the other rows of the panel are in sustain phase and the activated cells of these rows are supplied
by the potential difference between the potential V¢ applied to these rows and the potential V,, or V4 applied to the
column electrodes Xp; it may therefore be seen that the potential difference at the terminals of the cells in the sustain
phase varies depending on the columns to which they belong: V-V, or V.-V 5 consequently, the light power emitted
by the cells of the other rows will, in the column to which they belong, vary depending on whether or not the cell of the
row Y, is to be activated.

[0066] The compensation operation O that follows each write operation makes it possible to avoid this drawback: as
illustrated in Figure 5, this operation consists in applying a voltage V4 to the columns X that received a data signal V,
during the previous write operation Oy, or a signal V,,, to the columns X that received a data signal V4 during the
previous write operation O,y; furthermore, if the duration of application of this compensation signal is approximately
equal to the duration of application of the prior data signal V, or V g, it may be stated that, by integrating the duration
of a write operation and that of a compensation operation, all the columns receive on average the same potential whatever
the row addressed and whatever the number of cells to be activated or not activated in these rows, thereby making it
possible to avoid the aforementioned drawback; these compensation operations, which according to the invention are
incorporated into the address phases, make it possible to ensure emission homogeneity of the unaddressed pixels of
the panel.

[0067] We have therefore shown how the electroluminescent panel according to the invention may be advantageously
driven, in a very simple manner, by virtue of the memory effect obtained and, preferably, by adding a compensation
operation in the address phases.

[0068] The present invention has been described with reference to an electroluminescent panel in which each cell
corresponds to Figure 6; however, it is obvious to those skilled in the art that it may apply to other types of panel without
departing from the scope of the claims appended hereto.

[0069] In particular, an n-p-n-p junction may be used instead of the p-n-p-n junction described above; it will then be
necessary to convert the anode layer and the cathode layer during fabrication of the panel; in other words, if the anode
layer is deposited firstly on the Shockley diodes, junctions of the p-n-p-n type, as described above, will be chosen; in
contrast, if the cathode layer is deposited firstly on the Shockley diodes, junctions of the n-p-n-p type will be chosen.

Claims

1. Method of driving a device for displaying images partitioned into pixels or subpixels, said device comprising an
image display panel comprising an array of electroluminescent cells that are placed on a substrate, a first and a
second array of electrodes (1, 6), in which each cell includes an electroluminescent layer (5) and a p-n-p-n or n-p-
n-p junction (2) connected in series between an electrode of the first array and an electrode of the second array, in
which, for each cell, no electrode of the said panel is connected directly to an n-type intermediate sublayer or to a
p-type intermediate sublayer of the said junction, wherein said electroluminescent layer (5) is organic and wherein
said panel comprises only two arrays of electrodes (1, 6)
said method being characterized in that it includes the following steps :

- the application, in succession to each electrode of the second array then in address phase, of an erase signal
followed by a signal called a write trigger signal of voltage V, and the application, during this time, of a signal
of voltage Vg to the other electrodes of the second array then in sustain phase; and

- during application of said write trigger signal to the said electrode of the second array (Y,,), the application,
simultaneously to the electrodes of the first array (X4, ..., Xp, ...), of a signal called a state signal, of voltage
either Vi or Vg, depending on whether itis desired not to activate or to activate, respectively, the cell connected
between the electrode of the first array in question and the said electrode of the second array during the
subsequent sustain phase of this electrode of the second array;

wherein, if V1 is the voltage at the terminals of a cell of the panel above which a cell in the unactivated or OFF state
switches to the activated or ON state and if V is the voltage at the terminals of a cell of the panel below which a
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cell in the activated or ON state switches to the unactivated or OFF state, V 4 being greater than V,, then :

on’
=V, -V, = Vy and V-V < Vg
- VgV, < V7 and V-Vog > Vp.

Driving method according to claim 1, characterized in that it comprises also a step of a simultaneous application,
after each application of a write trigger signal to an electrode of the second array (Y,,), of a signal of voltage Vo
called a compensation signal to the various electrodes of the first array (X4, ..., Xp, ...), where Vo= V4 for the
electrodes of the first array receiving a data signal of voltage V,,, during the application of the write trigger signal
and where V=V, for the electrodes of the first array receiving a data signal of voltage V  during the application
of the write trigger signal.

Driving method according to claim 2, characterized in that the duration of application of the said compensation
signal is approximately equal to the duration of application of the state signal.

Driving method according to either of the preceding claims, characterized in that, in said image display panel, the
p-n-p-n or n-p-n-p junctions (2) of the various cells of said panel are electrically isolated from one another by isolating
elements (4).

Driving method according to either of the preceding claims, characterized in that, in said image display panel, each
cell includes a charge injection element (3) that is inserted between the said electroluminescent layer (5) and the
said junction (2) and that is opaque.

Patentanspriiche

1.

Verfahren zum Ansteuern einer Vorrichtung zum Anzeigen von Bildern, die in Pixel oder Subpixel unterteilt sind,
wobei die Vorrichtung umfasst: einen Bildanzeigebildschirm, der umfasst: eine Anordnung von Elektrolumineszenz-
zellen, die auf einem Substrat angeordnet sind, eine erste und eine zweite Anordnung von Elektroden (1, 6), in
denen jede Zelle eine Elektrolumineszenzschicht (5) und einen p-n-p-n- oder n-p-n-p-Ubergang (2), der zwischen
einer Elektrode der ersten Anordnung und einer Elektrode der zweiten Anordnung in Reihe geschaltet ist, enthalt,
in denen fiir jede Zelle keine Elektrode des Bildschirms mit einer n-Zwischenteilschicht oder mit einer p-Zwischen-
teilschicht des Ubergangs direkt verbunden ist, wobei die Elektrolumineszenzschicht (5) organisch ist und wobei
der Bildschirm nur zwei Anordnungen von Elektroden (1, 6) umfasst,

wobei das Verfahren dadurch gekennzeichnet ist, dass es die folgenden Schritte enthalt:

- das Anlegen eines Ldschsignals, gefolgt von einem ein Schreibausldsesignal genannten Signal mit der Span-
nung V, aufeinanderfolgend an jede Elektrode der zweiten Anordnung, die dann in der Adressenphase ist, und
das Anlegen eines Signals mit einer Spannung Vg an die anderen Elektroden der zweiten Anordnung, die dann
in der Haltephase sind, wahrend dieser Zeit; und

- das gleichzeitige Anlegen eines ein Zustandssignal genannten Signals mit der Spannung V¢ oder V,, je
nachdem, ob es erwiinscht ist, die zwischen die fragliche Elektrode der ersten Anordnung und die Elektrode
der zweiten Anordnung geschaltete Zelle wahrend der nachfolgenden Haltephase dieser Elektrode der zweiten
Anordnung nicht zu aktivieren bzw. zu aktivieren, an die Elektroden der ersten Anordnung (X, ..., Xp, ...)wahrend
des Anlegens des Schreibausltsesignals an die Elektrode der zweiten Anordnung (Y},) ;

wobei, falls V1 die Spannung der Anschlisse einer Zelle des Bildschirms ist, Gber der eine Zelle in dem nichtaktivierten
oder AUS-Zustand auf den aktivierten oder EIN-Zustand schaltet, und falls V die Spannung an den Anschliissen
einer Zelle des Bildschirms ist, unter der eine Zelle in dem aktivierten oder EIN-Zustand in den nicht aktivierten oder
AUS-Zustand umschaltet, wobei Vs grofBer als Vg, ist, gilt:

- Va - Vein 2 VT und Va - Vaus < VT
- VS - Vein < VT und VS - Vaus > UD'

Ansteuerverfahren nach Anspruch 1, dadurch gekennzeichnet, dass es aulRerdem einen Schritt des gleichzeitigen
Anlegens eines Signals mit einer Spannung V¢, das ein Kompensationssignal genannt wird, an die verschiedenen
Elektroden der ersten Anordnung (Xy, ..., X, ...) nach jedem Anlegen eines Schreibausl6sesignals an eine Elektrode
der zweiten Anordnung (Y,,) umfasst, wobei fir die Elektroden der ersten Anordnung, die wahrend des Anlegens
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des Schreibauslésesignals ein Datensignal mit der Spannung V,;, empfangen, Vs =V, ist und wobei fur die
Elektroden der ersten Anordnung, die wahrend des Anlegens des Schreibauslsesignals ein Datensignal mit der
Spannung Vs empfangen, V¢ =V, ist.

3. Ansteuerverfahren nach Anspruch 2, dadurch gekennzeichnet, dass die Dauer des Anlegens des Kompensati-
onssignals ndherungsweise gleich der Dauer des Anlegens des Zustandssignals ist.

4. Ansteuerverfahren nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, dass die p-n-p-n- oder
n-p-n-p-Ubergange (2) der verschiedenen Zellen des Bildschirms in dem Bildanzeigebildschirm durch Isolierele-
mente (4) elektrisch voneinander isoliert sind.

5. Ansteuerverfahren nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, dass in dem Bildan-
zeigebildschirm jede Zelle ein Ladungsinjektionselement (3) enthalt, das zwischen der Elektrolumineszenzschicht
(5) und dem Ubergang (2) eingefiigt ist und das lichtundurchlassig ist.

Revendications

1. Méthode de pilotage d’un appareil de visualisation d’images partitionnées en pixels et sous-pixels, ledit appareil
comprenant un panneau de visualisation d’images comprenant un réseau de cellules électroluminescentes dispo-
sées sur un substrat, un premier et un deuxieme réseau d’électrodes (1, 6), dans lequel chaque cellule comprend
une couche organique électroluminescente (5) et une jonction p-n-p-n ou n-p-n-p (2) reliées en série entre une
électrode du premier réseau et une électrode du deuxieme réseau et dans lequel, pour chaque cellule, aucune
électrode dudit panneau n’est connectée directement a une sous-couche intermédiaire de type n ni a une sous-
couche intermédiaire de type p de ladite jonction, dans lequel ladite couche électroluminescente (5) est organique
et dans lequel ledit panneau comprend seulement deux réseaux d’électrodes (1,6),
ladite méthode étant caractérisée en ce qu’elle comprend les étapes suivantes :

- L’application, successivement a chaque électrode du deuxiéme réseau alors en phase d’adressage, d’'un
signal d’effacement suivi d’un signal dit de déclenchement d’écriture V, et I'application, pendant ce temps, d’un
signal dit de maintien Vg aux autres électrodes du deuxiéme réseau alors en phase de maintien ; et

- et, pendant I'application d’'un signal de déclenchement d’écriture V, a ladite électrode du deuxiéme réseau
(Yy), l'application, simultanément aux électrodes du premier réseau (Xy, ..., Xp, ...), d’un signal dit d’état, de
tension soit Vg, soit Vg, selon que I'on souhaite respectivement ne pas activer ou activer la cellule branchée
entre I'électrode du premier réseau considérée et ladite électrode dusecond réseaulors de la phase subséquente

de maintien de cette électrode du second réseau ;

ou, si V1 est la tension aux bornes d’'une cellule du panneau au dela de laquelle une cellule éteinte a I'état non
activé « OFF » passe a I'état activé « ON », et si Vp est la tension aux bornes d’une cellule du panneau en dega
de laquelle une cellule & I'état activé « ON » passe a I'état non activé « OFF », V  étant supérieur a V,, alors :

-VVo, = Vyet V-V < Vp
- VS'Von < VT et Vs'Voff > VD

2. Meéthodede pilotage selonlarevendication 1, caractérisé en ce qu’elle comprend également une étape d’application
simultanée, aprés chaque application d’un signal de déclenchement d’écriture a une électrode du second réseau
(Yy), d'un signal V¢ dit de compensation aux différentes électrodes du premier réseau (X4, ..., X, ...), ot V= Vg
pour les électrodes du premier réseau recevant un signal de donnée V, durant I'application du signal de déclen-
chement d’écriture, ou V=V, pour les électrodes du premier réseau recevant un signal de donnée V  durant
I'application du signal de déclenchement d’écriture.

3. Meéthode de pilotage selon la revendication 2, caractérisé en ce que la durée d’application dudit signal de com-
pensation est approximativement égale a la durée d’application du signal d’état.

4. Meéthode de pilotage selon I'une quelconque des revendications précédentes caractérisé en ce que, dans ledit
panneau d’affichage d'image, les jonctions p-n-p-n ou n-p-n-p (2) des différentes cellules sontisolées électriquement
les unes des autres par des éléments isolants (4).
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Méthode de pilotage selon I'une quelconque des revendications précédentes caractérisé en ce que, dans ledit

panneau d’affichage d'image, chaque cellule comprend un élément d’injection de charge (3) opaque qui est intercalé
entre ladite couche électroluminescente (5) et ladite jonction (2).
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