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Description

[0001] Theinvention relates to electroluminescent dis-
play devices, for example using organic LED devices
such as polymer LEDs.

[0002] Matrix display devices employing electrolumi-
nescent, light-emitting, display elements are well known.
The display elements may comprise organic thin film
electroluminescent elements, for example using polymer
materials, or else light emitting diodes (LEDs) using tra-
ditional lll-V semiconductor compounds. Recent devel-
opments in organic electroluminescent materials, partic-
ularly polymer materials, have demonstrated their ability
to be used practically for video display devices. These
materials typically comprise one or more layers of a sem-
iconducting conjugated polymer sandwiched between a
pair of electrodes, one of which is transparent and the
other of which is of a material suitable for injecting holes
or electrons into the polymer layer.

[0003] The polymer material can be fabricated using
a CVD process, or simply by a spin coating technique
using a solution of a soluble conjugated polymer. Organic
electroluminescent materials exhibit diode-like I-V prop-
erties, so that they are capable of providing both a display
function and a switching function, and can therefore be
used in passive type displays. Alternatively, these mate-
rials may be used for active matrix display devices, with
each pixel comprising a display element and a switching
device for controlling the current through the display el-
ement.

[0004] Display devices of this type have current-ad-
dressed display elements, so that a conventional, ana-
logue drive scheme involves supplying a controllable cur-
rentto the display element. Itis known to provide a current
source transistor as part of the pixel configuration, with
the gate voltage supplied to the current source transistor
determining the current through the display element. A
storage capacitor holds the gate voltage after the ad-
dressing phase. However, different transistor character-
istics across the substrate give rise to different relation-
ships between the gate voltage and the source-drain cur-
rent, and artefacts in the displayed image result.

[0005] Digital drive schemes have also been pro-
posed. In such schemes, the LED device is effectively
driven to two possible voltage levels. This reduces the
power consumption in the pixel circuit, because a tran-
sistor is no longer required to operate in the linear region
as a current source. Instead, all transistors can be fully
on or fully off, which reduces power consumption. Such
a drive scheme is less sensitive to transistor character-
istic variations for the same reason. This approach only
gives two possible pixel outputs. However, grey scale
pixel outputs can be achieved by a number of methods.
[0006] Inone approach, pixels can be grouped to form
larger pixels. Pixels within the group can be addressed
independently, so that a grey scale is produced which is
a function of the number of pixels within the group acti-
vated. In the following description, this will be referred to
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as the area ratio method. A drawback of this approach
is the reduced resolution of the display and the increased
pixel complexity.

[0007] Inan alternative approach, pixels can be turned
on and off more quickly than the frame rate, so that a
grey scale is implemented as function of the duty cycle
with which the pixel is turned on. In the following descrip-
tion, this will be referred to as the time ratio method. For
example, a frame period may be divided into sub-frame
periods in the ratio 1:2:4 (giving 8 evenly spaced grey
scale values). This increases the required driving capa-
bility (or else requires a reduction in the frame rate), and
therefore increases the cost of the display.

[0008] WO 01/73738 discloses an electroluminescent
display arrangement in which each pixel is divided into
(four) sub-pixels. Each sub-pixel is provided with a dif-
ferent supply voltage, so that each sub-pixel has different
brightness. A grey scale can thus be produced from bi-
nary control of each sub-pixel.

[0009] US 6 188 375 discloses an electroluminescent
display arrangement in which a duty cycle control
scheme is used to provide a grey scale output, by switch-
ing off a drive transistor at a time which is dependent on
the pixel data. This approach also uses driving of the
display element with ac pulses.

[0010] The invention is set forth in attached claims 1
and 8.
[0011] This device enables a digital drive scheme to

be implemented, in which the EL display elementis either
supplied with a constant supply voltage or is turned off.
This enables alow power drive circuit to be implemented,
which also does not suffer from variations in switching
device characteristics over the display substrate. The
provision of a plurality of different supply voltages ena-
bles a grey scale to be implemented without requiring
time or area ratio systems to be employed. Alternatively,
the device of the invention can allow time or area ratio
techniques to be improved.

[0012] Preferably, the switching device comprises a
thin film transistor coupled between supply voltage lines
and the EL display element, the transistor being driven
substantially fully on or off by the pixel drive signal. This
is one pixel design for providing the digital drive scheme.
[0013] There may be three supply voltage lines, for
example with the voltages on the three supply voltage
being in the ratio 1:2:4. Whilst this only provides three
different grey levels, these three supply voltage levels
can be used in conjunction with time or area ratio tech-
niques to increase the number of grey scales without
further penalties (in resolution or in speed).

[0014] In another embodiment, one of the plurality of
supply voltages may be such that the EL display element
is off. This may be desired when combining the multiple
supply voltage feature with an area ratio technique. In
particular, a plurality of groups of pixels may be defined,
with all pixels in a group sharing a common pixel drive
signal conductor. Thus, a group of pixels is effectively a
single sub-pixellated pixel, which is driven by a single
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pixel drive signal. However, a supply voltage can be se-
lected independently for each pixel within the group. In
this way, the number of grey scales which can be pro-
vided by the sub-pixellation is increased.

[0015] Thedisplay device of the invention may be used
in a portable device, such as a mobile phone.

[0016] In this method, a digital drive scheme is imple-
mented, because a first drive signal either turns the pixel
on or off, and does not need to encode brightness level
information. However, the power supply level within the
pixel is used to create a grey scale.

[0017] A second drive signal is preferably supplied to
the pixel for selecting the one of the plurality of supply
voltage levels. In this way, the power can be selected for
each pixel. Alternatively, all pixels may be driven to dif-
ferent powers in turn, so that a time ratio method is im-
plemented.

[0018] The first drive signal is preferably supplied to
an address transistor of the pixel and causes a drive tran-
sistor of the pixel to be turned on or off, thereby operating
the pixel in a digital mode. The second drive signal is
preferably supplied to a power line selection circuit.
[0019] This method may be combined with a conven-
tional area ratio method. Thus, a shared first drive signal
can be supplied to a group of pixels, and wherein indi-
vidual second drive signals are supplied to the pixels in
the group. The group of pixels is effectively a single mas-
ter pixel, and the individual pixels of the group are then
effectively sub-pixels. So that all sub-pixels of the group
can be addressed by a signal drive signal (even though
some sub-pixels may need to be turned on and others
turned off at any point in time), one of the plurality of
supply voltages levels is preferably for turning the pixel
off. In this way, a sub-pixel can be turned off even though
the master pixel group is addressed. This reduces the
number of conductors required to drive the sub-pixels.
[0020] The method may additionally (or alternatively)
be combined with a time ratio method. Thus, all pixels of
the display may be addressed in a frame, and wherein
each frame comprises a number of sub-frames. Different
supply voltage levels can then be selected for different
sub-frames. This enables the conventional binary scale
of sub-frame times (for example 1:2:4) to be altered, in
particular to avoid the need for a very short first sub-
frame. For example, the sub-frames may be of equal du-
ration.

[0021] When the method of the invention is combined
with the time ratio method, this can be achieved without
any change to a conventional pixel design, and all hard-
ware changes can be in the driving circuitry, to ensure
that a different supply voltage is generated for the differ-
ent pixel sub-frames.

[0022] Embodiments of display devices in accordance
with the invention will now be described, by way of ex-
ample, with reference to the accompanying drawings, in
which:-

Figure 1 shows an EL display device according to
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the invention;

Figure 2 is a simplified schematic diagram of a known
pixel circuit for current-addressing an EL display pix-
el;

Figure 3 shows a first example of pixel circuit accord-
ing to the invention;

Figure 4 shows how the pixel circuit of the invention
can be used in combination with an area ratio grey
scale drive scheme;

Figure 5 shows a simplification to Figure 4; and
Figure 6 shows a mobile telephone using the display
of the invention.

[0023] Referring to Figure 1, an active matrix ad-
dressed electroluminescent display device comprises a
panel having a row and column matrix array of regularly-
spaced pixels, denoted by the blocks 1 and comprising
electroluminescent display elements 2 together with as-
sociated switching means, located at the intersections
between crossing sets of row (selection) and column (da-
ta) address conductors 4 and 6. Only a few pixels are
shown in the Figure for simplicity. In practice there may
be several hundred rows and columns of pixels. The pix-
els 1 are addressed via the sets of row and column ad-
dress conductors by a peripheral drive circuit comprising
arow, scanning, driver circuit 8 and a column, data, driver
circuit 9 connected to the ends of the respective sets of
conductors.

[0024] The electroluminescent display element 2 com-
prises an organic light emitting diode, represented here
as a diode element (LED) and comprising a pair of elec-
trodes between which one or more active layers of or-
ganic electroluminescent material is sandwiched. The
display elements of the array are carried together with
the associated active matrix circuitry on one side of an
insulating support. Either the cathodes or the anodes of
the display elements are formed of transparent conduc-
tive material. The support is of transparent material such
as glass and the electrodes of the display elements 2
closest to the substrate may consist of a transparent con-
ductive material such as ITO so that light generated by
the electroluminescent layer is transmitted through these
electrodes and the support so as to be visible to a viewer
at the other side of the support. Typically, the thickness
of the organic electroluminescent material layer is be-
tween 100 nm and 200nm. Typical examples of suitable
organic electroluminescent materials which can be used
for the elements 2 are known and described in EP-A-0
717446. Conjugated polymer materials as described in
WO96/36959 can also be used.

[0025] Figure 2 shows in simplified schematic form a
known pixel and drive circuitry arrangement. Each pixel
1 comprises the EL display element 2 and associated
driver circuitry. The driver circuitry has an address tran-
sistor 16 which is turned on by a row address pulse on
the row conductor 4. When the address transistor 16 is
turned on, a voltage on the column conductor 6 can pass
to the remainder of the pixel. In particular, the address
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transistor 16 supplies the column conductor voltage to a
current source 20, which comprises a drive transistor 22
and a storage capacitor 24. The column voltage is pro-
vided to the gate of the drive transistor 22, and the gate
is held at this voltage by the storage capacitor 24 even
after the row address pulse has ended.

[0026] In order to drive the pixel digitally, the possible
gate voltages on the drive transistor 22 in combination
with the voltage on the power rail 26 supplying the current
source 20 are selected such that the transistor is fully
turned on or off. When fully turned on, there is almost no
voltage drop across the drive transistor 22, and the volt-
age on the supply rail 26 is effectively provided on the
display element 2. The voltage on the column conductor
6 is used to select one of two possible drive voltages for
the display element 2. In order to address the drive tran-
sistor fully on or fully off, gate voltages of either OV or
10V may for example be applied across the capacitor.
[0027] In accordance with the invention, a number of
different voltages can be provided on the power rail 26.
The power rail voltage can then be used to vary the bright-
ness of the LED. This enables the low power consump-
tion of a fully turned on or off drive transistor to be main-
tained as well as the independence of the brightness on
the driving TFT characteristics.

[0028] Figure 3 shows one possible implementation of
the pixel circuit to obtain the operation described above.
The pixel circuit of the invention is shown as an improve-
ment to the known pixel design of Figure 2, and the same
reference numbers are used to denote the same com-
ponents.

[0029] The pixel circuit of the invention has a group 30
of voltage supply lines, for example three as shown in
Figure 3. The voltage from a selected one of the lines 30
is switched by the drive transistor 22 to the EL display
element 2. A digital drive scheme is implemented, in that
the drive transistor is driven fully on or off, but a number
of different output levels, corresponding to the number
of voltage lines 30, can be selected. Thus, a grey scale
can be implemented without requiring time or area ratio
systems to be employed. Alternatively, the device of the
invention can allow time or area ratio techniques to be
improved, as will be discussed below. The voltages on
the supply lines 30 can easily be generated very accu-
rately with hardware external to the main display device
substrate.

[0030] Inorderto selectone of the supply voltage lines
30, each pixel has a multiplexer 32 (or other power line
selection circuit) which is controlled using a control line
34.

[0031] The multiplexer 32 can be implemented in a
number of ways. The simplest method is to use a simple
array of transistor switches in parallel between the power
lines and the drive transistor, with one switch associated
with each of the power lines 30. This requires a control
line for each transistor (so that one is turned on and the
others are turned off), which is realistic for a small number
of power lines.
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[0032] The number of select lines can be reduced by
using different types of transistor for different power lines.
For example, the power lines can be in pairs, with a n-
type transistor coupling one of the lines to the drive tran-
sistor and a p-type transistor coupling the other of the
lines to the drive transistor. For example, a single select
line can then control power lines 30 in which there are
two power lines.

[0033] In one example, the voltages on three supply
voltage lines are in the ratio 1:2:4. This provides three
different grey levels, without requiring area or time ratio
techniques. However, the multiple voltage level pixel of
the invention is preferably combined with time or area
ratio techniques, to provide an increase in the number of
grey scales without further penalties (in resolution or in
speed).

[0034] Figure 4 shows three pixels 1, each provided
with a multiplexer circuit 32 controlled by a respective
second drive signal line 34. The three pixels comprise
sub-pixels of a larger pixel, so that the combined output
can define grey levels (in conventional manner). Howev-
er, the combination of the multiple voltage levels with the
three sub-pixel design increases the number of grey lev-
els from 3 to 11 (if the ratio of the voltages on the supply
lines is 1:2:4, as combined voltages of 1-10 and 12 can
be obtained). If a different ratio on the voltage supply
lines is used, even more grey levels can be achieved.
[0035] In the example of Figure 4, each sub-pixel is
provided with the two pixel drive lines 6,34, so that each
sub-pixel effectively has four levels (off and the three
voltage levels).

[0036] In the example of Figure 5, one of the plurality
of supply voltages may be such that the EL display ele-
ment is off, for example zero Volts. Figure 5 again shows
three sub-pixels of a larger pixel. In this example, all pix-
els in the group share a common pixel drive signal con-
ductor 6, so that all sub-pixels are turned on or off togeth-
er. However, a supply voltage can be selected independ-
ently for each pixel within the group, so that each pixel
has a second drive signal conductor 34. This reduces
the number of column conductors, although it does re-
duce the number of levels of each sub-pixel to three (off
and the two other voltage levels).

[0037] Theinvention may also be combined withatime
ratio method. Thus, all pixels of the display may be ad-
dressed in a number of sub-frames which together make
up a frame. The time ratio method conventionally uses
sub-frame periods in the ratio 1:2:4 to gain the maximum
number of evenly spaced grey levels. The invention can
be used to avoid the very short first sub-frame period and
the very long last sub-frame period. In particular, different
supply voltage levels can be selected for different sub-
frames. For example, the sub-frames may be of equal
duration, and then by stepping the power supply voltages
in the same ratio of 1:2:4, the same grey scale resolution
can be achieved, but avoiding the short first sub-frame.
By increasing the length of the first sub-frame, it is less
susceptible to timing errors which cause errors with low
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brightness values, which are most obvious to the viewer.
[0038] Thetimeratio and arearatio schemes may both
be combined, to produced many more grey scales. In a
preferred design, three (or more) sub-pixels would oper-
ate with three (or more) sub-frames of equal length, with
the power rail stepped to give light output power per sub-
frame in the ratio 1:2:4.

[0039] Inone version, the power for all three sub-pixels
of all pixels can be switched together. This does not have
the flexibility of individually switching sub-pixels. Howev-
er, it has the advantage that the system can be imple-
mented entirely in the driving hardware and so does not
require a specific pixel circuit. In a comparative example,
a conventional pixel circuit can be used, and the voltage
supply line for the entire display is driven to the desired
voltage for the particular sub-frame at that time. Thus,
the selected supply voltage is supplied to the pixels of
the display by a driver circuit external to the array of pix-
els.

[0040] Thedisplay device of the invention may be used
in a portable device, such as a mobile phone. Figure 6
shows a mobile telephone 40 incorporating a display 42
of the invention.

[0041] The pixel circuits described above are only ex-
amples of possible pixel structures which can be im-
proved by the invention. In particular, any pixel design
for providing a fixed voltage to the EL display element
can be improved using the teaching of the invention, ei-
ther by incorporating a selection circuit into the pixel or
else by modifying the external circuitry for providing the
supply voltage to the pixels. Other possible pixel config-
urations will be known to those skilled in the art, and the
invention can provide benefits in many different such con-
figurations.

[0042] Specific examples have been given above with
three voltage levels. However, one preferred embodi-
ment is to use only two voltage levels. Although the ex-
amples above incorporate selective switching of power
lines at a pixel level, it may be preferred in many case to
maintain a simple pixel layout, and to provide power sup-
ply lines which are switched by circuits off the display,
for example as described above in connection with a time
ratio scheme. For example, the frame period could be
divided into two equal sub-frames and the power line set
at different values for each.

[0043] From reading the present disclosure, other
modifications will be apparent to persons skilled in the
art. Such modifications may involve other features which
are already known in the field of matrix electrolumines-
cent displays and component parts thereof and which
may be used instead of or in addition to features already
described herein.

Claims

1. An electroluminescent (EL) display device compris-
ing an array of display pixels (1), each display pixel
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comprising an EL display element (2) and a pixel
driving circuit, wherein the driving circuit comprises
a switching device (22) for selectively switching a
supply voltage (26) to the EL display element (2) or
else substantially isolating the display element (2)
from the supply voltage, in response to a pixel drive
signal (6), and each pixel comprises a first pixel drive
signal conductor (6) for operating the switching de-
vice (22),

characterised in that:

each pixel comprises a multiplexer (32) for se-
lecting the supply voltage line from a plurality of
supply voltage lines (30) to enable the supply
voltage (26) from the selected supply voltage
line to be switched to the EL display element (2)
depending on the pixel drive signal for the dis-
play element; and

each pixel comprises second pixel drive signal
conductor (34) for controlling the multiplexer to
select the one of the plurality of supply voltage
lines (30).

A display device as claimed in claim 1, wherein the
switching device (22) comprises a thin film transistor
coupled between supply voltage lines (30) and the
EL display element (2), the transistor being driven
substantially fully on or off by the pixel drive signal.

A display device as claimed in any preceding claim,
wherein there are three supply voltage lines (30).

A display device as claimed in claim 3, wherein the
voltages on the three supply voltage lines (30) are
substantially in the ratio 1:2:4.

A display device as claimed in any claim 1 or 2,
wherein one of the plurality of supply voltagesis such
that the EL display element is off.

A display device as claimed in claim 5, wherein a
plurality of groups of pixels are defined, wherein all
pixels in each group share a common first pixel drive
signal conductor (6), but wherein a supply voltage
can be selected independently for each pixel within
the group.

A portable electronic device (40) comprising a dis-
play device as claimed in any preceding claim.

A method of driving an electroluminescent (EL) dis-
play device comprising an array of pixels (1), each
pixel comprising an electroluminescent (EL) display
element (2), a first pixel drive signal conductor and
a drive circuit, wherein the drive circuit comprises a
switching device (22) the method comprising, for
each pixel of the display, supplying a first drive signal
from the first pixel drive signal conductor (6) to the
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switching device of the pixel for selectively switching
the switching device of the pixel on or off so that a
supply voltage is switched to the EL display (2) ele-
ment or else is substantially isolated from the EL
display element,

characterised in that the method further compris-
es:

providing a second drive signal from a second
pixel drive signal conductor (34) to the pixel
thereby to select the supply voltage level from
one of a plurality of supply voltage lines (30) us-
ing a power line selection circuit (32) in the form
of a pixel multiplexer.

A method as claimed in claim 8, wherein the second
drive signal is supplied to the power line selection
circuit (32) of the pixel.

A method as claimed in claim 8 or 9, wherein the first
drive signal is supplied to an address transistor (16)
of the pixel and causes a drive transistor (22) of the
pixel to be turned on or off.

Amethod as claimedin claim 8 or 9, wherein a shared
first drive signal from the first pixel drive signal con-
ductor (6) is supplied to a group of pixels, and where-
in individual second drive signals from the second
pixel drive signal conductor (34) are supplied to the
pixels in the group.

A method as claimed in claim 11, wherein one of the
plurality of supply voltages levels is for turning the
pixel off.

A method as claimed in any one of claims 8 to 12,
wherein all pixels of the display are addressed in a
frame, and wherein each frame comprises a number
of sub-frames.

A method as claimed in claim 13, wherein different
supply voltage levels are selected for different sub-
frames.

A method as claimed in claim 14, wherein the sub-
frames are of equal duration.

A method as claimed in any one of claims 13 to 15,
wherein the number of sub-frames is three.

Patentanspriiche

1.

Elektrolumineszierende Anzeigevorrichtung (EL),
umfassend eine Anordnung mit Anzeigebildpunkten
(1), wobei jeder Anzeigebildpunkt ein EL Anzeige-
element (2) und einen Bildpunktsteuerkreis umfasst,
wobei der Steuerkreis eine Schaltungsvorrichtung
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(22) zur wahlweisen Schaltung einer Versorgungs-
spannung (26) zum EL Anzeigeelement (2) umfasst
oder auf andere Weise das Anzeigeelement (2) von
derVersorgungsspannung wesentlich trenntals Ant-
wort auf ein Bildpunktsteuersignal (6), und jeder Bild-
punkt eine erste Bildpunkt-Steuersignalleitung (6)
zum Betrieb der Schaltungsvorrichtung (22) um-
fasst,

dadurch gekennzeichnet dass,

jeder Bildpunkt einen Multiplexer (32) zur Auswahl
der Versorgungsspannungsleitung aus einer Viel-
zahl von Versorgungsspannungsleitungen (30) um-
fasst, um die Versorgungsspannung (26) von der
ausgewahlten Versorgungsspannungsleitung, die
zum elektrolumineszierenden Anzeigeelement (2)
geschaltet ist, in Abhangigkeit von dem Bildpunkt-
steuersignal fir das Anzeigeelement, anzulegen;
und

jeder Bildpunkt eine zweite Bildpunkt-Steuersignal-
leitung (34) zur Kontrolle des Multiplexers umfasst,
um eine der Vielzahl von Versorgungsspannungs-
leitungen (30) auszuwahlen.

Anzeigevorrichtung nach Anspruch 1, wobei die
Schaltungsvorrichtung (22) einen Dinnschicht-
Transistor, der zwischen die Versorgungsspan-
nungsleitungen (30) und dem EL Anzeigeelement
(2) angekoppelt ist, umfasst, wobei der Transistor
im Wesentlichen vollstdndig durch das Bildpunkt-
steuersignal an- oder ausgeschaltet wird.

Anzeigevorrichtung nach einem der vorhergehen-
den Anspriiche, wobei drei Versorgungsspannungs-
leitungen (30) vorhanden sind.

Anzeigevorrichtung nach Anspruch 3, wobei die
Spannungen der drei Versorgungsspannungsleitun-
gen (30) ein Verhaltnis von im Wesentlichen 1:2:4
aufweisen.

Anzeigevorrichtung nach Anspruch 1 oder 2, wobei
eine der Vielzahl von Versorgungsspannungen so
ist, dass das EL Anzeigeelement (2) ausgeschaltet
ist.

Anzeigevorrichtung nach Anspruch 5, wobei eine
Vielzahl von Gruppen aus Bildpunkten festgelegt ist,
wobei alle Bildpunkte in jeder Gruppe eine gemein-
same erste Bildpunkt-Steuersignalleitung (6) teilen,
wobei aber eine Versorgungsspannung fur jeden
Bildpunkt innerhalb der Gruppe unabhangig ausge-
wahlt werden kann.

Tragbare elektronische Vorrichtung (40), umfas-
send eine Anzeigevorrichtung nach einem der vor-

hergehenden Anspruche.

Verfahren zur Steuerung einer elektrolumineszie-
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renden (EL) Anzeigevorrichtung (EL), welche eine
Anordnung mit Anzeigebildpunkten (1) umfasst, wo-
bei jeder Anzeigebildpunkt ein EL Anzeigeelement
(2), eine erste Bildpunkt-Steuersignalleitung und ei-
nen Steuerkreis umfasst, wobei der Steuerkreis eine
Schaltungsvorrichtung (22) umfasst,

das Verfahren umfassend, fiir jeden Bildpunkt der
Anzeige,

Bereitstellen eines ersten Steuersignals von der er-
sten Bildpunkt-Steuersignalleitung (6) an die Schal-
tungsvorrichtung des Bildpunktes fir das wahlweise
Ein- oder Ausschalten der Schaltungsvorrichtung
des Bildpunktes, so dass eine Versorgungsspan-
nung zum EL Anzeigeelement (2) geschaltet ist oder
auf andere Weise von dem EL Anzeigeelement (2)
wesentlich getrennt ist,

dadurch gekennzeichnet, dass das Verfahren fer-
ner umfasst:

Bereitstellen eines zweiten Steuersignals (34)
von einer zweiten Bildpunkt-Steuersignalleitung
zum Bildpunkt, wodurch die Hohe der einen Ver-
sorgungsspannung aus einer Vielzahl von Ver-
sorgungsspannungsleitungen (30) ausgewahlt
wird, indem ein Stromleitungsauswahlkreis (32)
in Form eines Bildpunkt-Multiplexers verwendet
wird.

Verfahren nach Anspruch 8, wobei das zweite Steu-
ersignal an den Stromleitungsauswahlkreis (32) des
Bildpunktes bereitgestellt wird.

Verfahren nach einem der Anspriiche 8 oder 9, wo-
bei das erste Steuersignal an einen Adressierungs-
transistor (16) des Bildpunktes bereitgestellt wird
und bewirkt, dass ein Steuerungstransistor (22) des
Bildpunktes an- oder ausgeschaltet wird.

Verfahren nach einem der Anspriiche 8 oder 9, wo-
bei ein gemeinsames erstes Steuersignal von der
ersten Bildpunkt-Steuersignalleitung (6) an eine
Gruppe von Bildpunkten bereitgestellt wird, und wo-
bei einzelne zweite Steuersignale von der zweiten
Bildpunkt-Steuersignalleitung (34) an die Bildpunkte
in der Gruppe bereitgestellt werden.

Verfahren nach Anspruch 11, wobei eine der Viel-
zahl der Versorgungsspannungshdéhen fur das Ab-
schalten des Bildpunktes vorgesehen ist.

Verfahren nach einem der Anspriiche 8 bis 12, wobei
alle Bildpunkte der Anzeige in einem Datenlbertra-
gungsblock adressiert sind und wobei jeder Daten-
Ubertragungsblock eine Anzahl von Unterdaten-
Ubertragungsblécken umfasst.

Verfahren nach Anspruch 13, wobei unterschiedli-
che Versorgungsspannungshdéhen flr unterschied-
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liche Unterdatenlbertragungsblocke ausgewahlt
werden.

Verfahren nach Anspruch 14, wobei die Unterdaten-
Ubertragungsblécke von gleicher Dauer sind.

Verfahren nach einem der Anspriiche 13 bis 15, wo-
bei die Anzahl der Unterdatenlibertragungsblécke
drei ist.

Revendications

Dispositif d’affichage électroluminescent (EL) com-
prenant un réseau de pixels d’affichage (1), chaque
pixel d’affichage comprenant un élément d’affichage
EL (2) et un circuit de commande de pixel, dans le-
quel le circuit de commande comprend un dispositif
de commutation (22) afin de commuter de maniére
sélective une tension d’alimentation (26) vers I'élé-
mentd’affichage EL (2) ou bien d’isoler sensiblement
I'élément d’affichage (2) de latension d’alimentation,
en réponse a un signal de commande de pixel (6),
et chaque pixel comprend un premier conducteur de
signal de commande de pixel (6) destiné a mettre
en service le dispositif de commutation (22),
caractérisé en ce que :

chaque pixel comprend un multiplexeur (32)
destiné a sélectionner la ligne de tension d’ali-
mentation a partir d’'une pluralité de lignes de
tension d’alimentation (30) de maniére a per-
mettre a la tension d’alimentation (26) provenant
de la ligne de tension d’alimentation sélection-
née, d’étre commutée vers I'élément d’affichage
EL (2) selon le signal de commande de pixel de
I'élément d’affichage ; et

chaque pixel comprend un second conducteur
de signal de commande de pixel (34), comman-
dant le multiplexeur de maniére a sélectionner
celle de la pluralité de lignes de tension d’ali-
mentation (30).

Dispositif d’affichage selon la revendication 1, dans
lequel le dispositif de commutation (22) comprend
un transistor a couches minces couplé entre les li-
gnes de tension d’alimentation (30) et I'élément d’af-
fichage EL (2), le transistor étant sensiblement en-
tierement passant ou bloqué par le signal de com-
mande de pixel.

Dispositif d’affichage selon 'une quelconque des re-
vendications précédentes, dans lequel il y a trois li-
gnes de tension d’alimentation (30).

Dispositif d’affichage selon la revendication 3, dans
lequel les tensions présentes sur les trois lignes de
tension d’alimentation (30) se trouvent sensiblement
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dans un rapport 1:2:4.

Dispositif d’affichage selon I'une quelconque des re-
vendications 1 ou 2, dans lequel une tension parmi
la pluralité de tensions d’alimentation est telle que
I'élément d’affichage EL est éteint.

Dispositif d’affichage selon la revendication 5, dans
lequel une pluralité de groupes de pixels sont définis,
dans lequel tous les pixels de chaque groupe parta-
gent un premier conducteur commun de signal de
commande de pixel (6), mais dans lequel une ten-
sion d’alimentation peut étre sélectionnée indépen-
damment de chaque pixel a l'intérieur du groupe.

Dispositif électronique portable (40) comprenant un
dispositif d’affichage selon I'une quelconque des re-
vendications précédentes.

Procédé de commande d’un dispositif d’affichage
électroluminescent (EL) comprenant un réseau de
pixels (1), chaque pixel comprenant un élément d’af-
fichage électroluminescent (EL) (2), un premier con-
ducteur de signal de commande de pixel et un circuit
de commande, ou le circuit de commande comprend
un dispositif de commutation (22), le procédé com-
prenant, pour chaque pixel de I'affichage, la fourni-
ture d’'un premier signal de commande a partir du
premier conducteur de signal de commande de pixel
(6) au dispositif de commutation du pixel afin de com-
muter de maniére sélective le dispositif de commu-
tation du pixel en service ou hors service de telle
sorte qu’une tension d’alimentation soit commutée
vers I'élément de I'affichage EL (2) ou bien qu’elle
soit sensiblementisolée de I'élément d’affichage EL,
caractérisé en ce que le procédé comprend en
outre :

la fourniture d’un second signal de commande
a partir d'un second conducteur de signal de
commande de pixel (34) au pixel de maniére a
sélectionner de ce fait le niveau de tension d’ali-
mentation a partir d’'une ligne parmi la pluralité
de lignes de tension d’alimentation (30) a I'aide
d’un circuit de sélection de ligne électrique (32)
sous la forme d’un multiplexeur de pixels.

Procédé selon la revendication 8, dans lequel le se-
cond signal de commande est fourni au circuit de
sélection de ligne d’alimentation (32) du pixel.

Procédé selon la revendication 8 ou 9, dans lequel
le premier signal de commande est fourni a un tran-
sistor d’adressage (16) du pixel et provoque la mise
en service ou hors service d’'un transistor de com-
mande (22) du pixel.

Procédé selon la revendication 8 ou 9, dans lequel
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un premier signal de commande partagé provenant
du premier conducteur de signal de commande de
pixel (6) est fourni a un groupe de pixels, et dans
lequel des seconds signaux de commande indivi-
duels provenant du second conducteur de signal de
commande de pixel (34), sont fournis aux pixels du
groupe.

Procédé selon la revendication 11, dans lequel un
niveau parmi la pluralité de niveaux de tensions d’
alimentation est destiné a mettre hors service le
pixel.

Procédé selon 'une quelconque des revendications
8 a 12, dans lequel tous les pixels de I'affichage sont
adressés dans une image, et dans lequel chaque
image comprend un certain nombre de sous-ima-
ges.

Procédé selon la revendication 13, dans lequel dif-
férents niveaux de tension d’alimentation sont sé-
lectionnés pour différentes sous-images.

Procédé selon la revendication 14, dans lequel les
sous-images sont de durée égale.

Procédé selon 'une quelconque des revendications
13 a 15, dans lequel le nombre de sous-images est
égal a trois.
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