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7) ABSTRACT

This invention relates to a method of driving a display
device (8) comprising a layer of organic electroluminescent
material (4, 5), said layer being sandwiched between an
anode (5) comprising a plurality of separated anode seg-
ments (5') and a cathode (6), said method comprising the
steps of dividing the anode segments (5') into N subgroups
(5a, 5b), cach anode segment in each subgroup being
surrounded by anode segments which are not members of
the same subgroup, dividing an image signal IStot into
corresponding N subgroups IS1,1S2, . .. ISN, so that the i:th
subgroup comprises the information which is intended to be
fed to the anode segments of the corresponding i:th anode
segment subgroup, and, during a first time period t1, feeding
a first subgroup (i=1) of said image signal 1S1 to a corre-
sponding first subgroup of first anode segments (Sa), mean-
while holding all other anode segments at essentially equal
potentials. This invention also relates to a device for use in
the above method.
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METHOD OF DRIVING AN ORGANIC
ELECTROLUMINESCENT DISPLAY DEVICE AND
DISPLAY DEVICE SUITABLE FOR SAID METHOD

[0001] The present invention relates to a method of driv-
ing a display device comprising a layer of organic electrolu-
minescent material, such as a light-emitting polymer or a
small molecule compound.

[0002] The invention also relates to a display device
comprising a light-emitting layer, such as a light-emitting
polymer or a small molecule compound layer, sandwiched
between a first and a second electrode structure, said device
being suitable for use in the method described above.

[0003] The polymer light-emitting diode, or polyLED
technology, is a fairly recently discovered technology, which
is based on the fact that certain polymers may be used as
semiconductors in light emitting diodes. This technology is
very interesting because polymers are light, flexible mate-
rials and inexpensive to produce. Consequently, polyLEDs
provide the opportunity to create thin and highly flexible
displays, for example for use as electronic newspapers or the
like. Further applications of polyLED displays may be, for
example, displays for cellular telephones.

[0004] PolyLED displays have a plurality of advantageous
features over competing technologies, such as LCD dis-
plays. To start with, polyLED displays are very efficient in
generating light, and the luminous intensity may be more
than 3 times higher for a polyLED display than an LCD
display. Consequently, the polyLED display can be run three
times longer on one and the same battery. Moreover, the
polyLED has benefits regarding contrast and brightness. For
example, polyLED displays are not dependent on the view-
ing angle, because light is transmitted with the same inten-
sity in all directions.

[0005] However, as stated above, the polyLED displays
belong to a fairly recent field of technology, and conse-
quently, there is a need to improve these displays.

[0006] The basic device structure of a polymer LED
display comprises a structured electrode or anode, com-
monly of ITO, a cathode and two layers, a conductive layer
such as a conductive polymer layer (for example, PEDOT)
and an emissive layer, both layers being sandwiched
between the anode and the cathode. The polymer LED
display may further utilize different driving means. Two
alternatives are passive matrix driving and active matrix
driving and the invention mainly relates to these types of
matrix displays.

[0007] In a passive matrix display, the anode may com-
prise a set of separate parallel anode strips, also referred to
as anode columns (or anode rows depending on their direc-
tion), each being connected to a current source. In this case,
the cathode may also comprise a set of separate parallel
cathode strips, also referred to as cathode rows (or cathode
columns depending on their direction), their direction being
essentially perpendicular to the anode strips or columns. A
passive matrix device may be driven in a “one line at a time”
mode, i.e. a set of different currents in accordance with a
desired pixel pattern is applied to said set of anode columns,
and a corresponding cathode row is activated in such a way
that the whole current is collected in this row. The result is
that, for a specific cathode row the pixels, created by the
crossing anodes and cathodes, light up with a luminous
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intensity which is dependent on the amount of current that
has been fed to the anode column during the time when the
cathode row has been activated (also referred to as line time)
and consequently has been led through the light-emitting
polymer layer. After the line time has elapsed, the currents
according to the next desired pixel pattern are fed to the set
of anode columns, and the next cathode row in the sequence
is activated to collect the current. By repeating this method
for all cathode row strips in the set, a complete image is
created. Usually, this process is repeated 25 to 200 times a
second (the so-called frame rate) in order to obtain a visually
stable image.

[0008] In active matrix displays, the screen is divided into
a plurality of separate pixel cells, each having a separate
transistor for driving the cell and each having a separate
pixel anode. An example of such a display is disclosed in
patent publication JP-10 074 759.

[0009] However, a problem with these kinds of displays is
the occurrence of leakage currents between neighbouring
anode segments, such as anode columns or pixel anodes.
This phenomenon is also referred to as crosstalk. In accor-
dance with the prior art, when it is desired to display an
image on the display screen, a signal is sent to each pixel in
order to establish a desired electric field across the pixel cell,
thereby generating a desired light emission as a current
passes the light-emitting polymer. However, this has the
effect that a certain pixel may be surrounded by neighbour-
ing pixels which are subjected to an electric field of a
different magnitude, due to desired variations in the image.
Consequently, due to potential differences between neigh-
bouring anodes, leakage currents will occur between said
anodes. This leakage results in an unwanted degradation of
the picture quality and a decreased sharpness of the image,
and this is schematically shown in FIG. 2. To a certain
degree, this kind of leakage may be compensated for by
predicting the sizes and directions of the leakage currents
and the electric fields across the pixel cells may be adjusted
accordingly. However, this kind of compensation may
become very complicated, because the surrounding cells are
individually fed. This leads to the fact that the leakage
current is dependent on the direction of the display, i.e. the
leakage current may be very small in one direction and large
in another direction. Consequently, there is a need for a
simple, more effective way of dealing with said leakage
currents.

[0010] TItis an object of the present invention to provide a
display device and a method of driving a display device,
overcoming the problems described above.

[0011] These and other objects are achieved by a method
of driving a display device as described in the opening
paragraph, wherein said layer is sandwiched between an
anode and a cathode, said anode comprising a plurality of

separated anode segments, the method comprising the steps
of:

[0012] dividing the anode segments of said display
device into N subgroups, each anode segment in
each subgroup being surrounded by anode segments
which are not members of the same subgroup, essen-
tially each anode segment of the display device being
a member of one of said subgroups,

[0013] dividing an image signal, comprising all infor-
mation necessary to display a full picture on said
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display, into corresponding N subgroups, so that the
i:th subgroup comprises the information intended to
be fed to the anode segments of the corresponding
i:th anode segment subgroup, 1=i=N, and

[0014] during a first time period t;, feeding a first
subgroup (i=1) of said image signal to a correspond-
ing first subgroup of first anode segments, mean-
while holding all other anode segments, having i=1
and surrounding an anode segment belonging to said
first subgroup at essentially equal potentials.

[0015] By feeding each anode segment belonging to a
certain group, while holding the surrounding segments at a
constant potential, the potential gap between each fed anode
segment and the surrounding segments will be constant. The
leakage currents between the fed anode segment and the
surrounding segments will thus be equal in all directions,
making it easier to predict and compensate.

[0016] In accordance with a preferred embodiment of the
invention, the method further comprises the steps of subse-
quently feeding, during subsequent time periods t, t, . . . tx,
the 1:th image signal subgroup to the i:th anode segment
subgroup, until each anode subgroup has been activated, and
repeating the above for a subsequent image signal frame. In
this way, every pixel of the display may be used to build up
an image that may be visibly seen, while gaining the
advantages of having the neighbouring anodes of a fed
anode at constant potentials during the entire image genera-
tion phase.

[0017] Moreover, the step of holding all other anode
segments, having i=1 and surrounding an anode segment
belonging to said first subgroup at an essentially constant
and equal potential suitably comprises the step of connecting
this group of anode segments to ground, which is an easy
way of providing a constant potential to the surrounding
cells.

[0018] In accordance with an embodiment of the inven-
tion, said display device is a passive matrix display device
comprising column anodes and row cathodes, wherein said
column anodes constitute said anode segment, whereby
leakage currents between neighbouring row anodes are
avoided. The passive matrix display device in accordance
with the invention is preferably constituted by two sub-
groups of interspersed column anodes, i.e. N=2. By having
two interspersed groups, the most effective coverage of the
display is accomplished, resulting in a comparatively low
repetition rate. It goes without saying that this invention is
independent of the direction of the cathodes and anodes,
respectively. Consequently, the terms column anode and row
cathode should be understood to comprise row anodes and
column cathodes as well as any other angular configuration.

[0019] In accordance with a second embodiment of the
invention, said display device is an active matrix display
device having a separated anode segment for each pixel,
essentially each pixel being totally surrounded by a plurality
of neighbouring pixels.

[0020] Consequently, this kind of display may be driven in
a semi-continuous mode where, for instance, an image
signal could be fed to every fifth pixel of the display,
whereas the neighbouring pixels are connected to a constant
potential, such as ground, and thereby acts as a guard ring
for that specific pixel. In the next step, the subsequent set of
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pixels is addressed and this process may be repeated five
times per frame period, in order to illuminate every pixel of
the display.

[0021] The above-stated and other objects are also
achieved by a display device comprising a light-emitting
polymer layer being sandwiched between a first and a
second electrode structure, and is characterized in that said
first electrode structure, constituting an anode structure,
comprises a plurality of separated anode segments which are
divided into N subgroups, said subgroups being such that
each anode segment in each subgroup is surrounded by
anode segments which are not members of the same sub-
group, essentially each anode segment of the display device
being a member of one of said subgroups, wherein said
display device further comprises a signal selector assembly
which is connected to each anode segment, said signal
selector assembly being arranged to provide the anode
segments of a single subgroup with image information
signals, while holding the remaining anode segments at
equal potentials. By feeding each anode segment belonging
to a certain group, while holding the surrounding segments
at a constant potential, the potential gap between each fed
anode segment and the surrounding segments will be con-
stant. The leakage currents between the fed anode segment
and the surrounding segments will thus be equal in all
directions, making it easier to predict and compensate, and
there will be no unwanted variations in the pixel intensity. It
should be noted that, in a preferred embodiment, the light-
emitting polymer layer comprises an organic electrolumi-
nescent material.

[0022] An image signal frame IS, ,, comprising all infor-
mation necessary to display a full picture on said display, is
preferably arranged to be fed to said signal selector assem-
bly and divided into N image signal subgroups IS, IS,, . .
. ISy, corresponding to said N anode segment subgroups,
wherein, during subsequent time periodst,, t, . . . ty, the i:th
image signal subgroup IS, is arranged to be fed to the i:th
anode segment subgroup, until each anode subgroup has
been activated, whereafter the above is repeated for a
subsequent image signal frame IS, _... In this way, every
pixel of the display may be used to build up an image that
may be visibly seen, while gaining the advantages of having
the neighbouring anodes of a fed anode at constant poten-
tials during the entire image generation phase. In order to
maintain a constant updating rate, compared with state of the
art devices, the frame rate for IS; must be N times higher, in
order to provide the same updating rate for IS, ... Suit-
ably, said signal selector assembly is arranged to provide the
anode segments of a single subgroup with image informa-
tion signals, while connecting the remaining anode segments
to ground, which is an easy way of providing a constant and
equal potential to the surrounding cells.

[0023] In accordance with a preferred embodiment, said
display is a passive matrix display device comprising col-
umn anodes and row cathodes, wherein said column anodes
constitute said anode segment, whereby leakage currents
between neighbouring row anodes are avoided. The passive
matrix display device in accordance with the invention is
preferably constituted by two subgroups of interspersed
column anodes, ie. N=2. By having two interspersed
groups, the most effective coverage of the display is accom-
plished, resulting in a comparatively low repetition rate. It
goes without saying that this invention is independent of the
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direction of the cathodes and anodes, respectively. Conse-
quently, the terms column anode and row cathode should be
understood to comprise row anodes and column cathodes as
well as any other angular configuration.

[0024] 1In accordance with a second embodiment of the
invention, said display device is an active matrix display
device having a separated anode segment for each pixel,
essentially each pixel being totally surrounded by a plurality
of neighbouring pixels.

[0025] Consequently, this kind of display may be driven in
a semi-continuous mode where, for instance, an image
signal could be fed to every fifth pixel of the display,
whereas the neighbouring pixels are connected to a constant
and equal potential, such as ground, and thereby acts as a
guard ring for that specific pixel. In the next step, the
subsequent set of pixels is addressed and this process may be
repeated five times per frame period, in order to illuminate
every pixel of the display.

[0026] A currently preferred embodiment of the present
invention will now be described in greater detail, with
reference to the accompanying drawings.

[0027] FIG. 1 is a schematic drawing showing the inven-
tive display structure as well as connected control devices.

[0028] FIG. 2 is a schematic cross-section of a display
device as shown in FIG, 1.

[0029] FIG. 3 is a schematic drawing illustrating the
problem with prior art devices.

[0030] FIG. 1 and FIG. 2 are schematic drawings show-
ing a display device structure 8 in accordance with the
invention. The device 8 essentially comprises a first and a
second substrate plate 1, 2 and a polymer layer 3, 4,
sandwiched between said substrate plates 1, 2, as best scen
in FIG. 2. The inner surface 1' of the first substrate, i.c. the
surface facing the polymer layer is provided with an elec-
trode structure 5 forming a large number of separated,
mutually parallel columns, each constituting an anode or
anode segment §' in said display device 8. The display
device 8 has L anode segments §'. Each anode segment 5’ is
connected to an image signal generator 9 as described in
greater detail below. In the same manner, the inner surface
2' of the second substrate 2, i.e. the surface facing the
polymer layer is provided with a second electrode structure
6, forming a large number of separated and mutually parallel
rows, each constituting a cathode or cathode segment 6' in
said display device 8. The display device 8 has M cathode
segments 5'. Each cathode is connected to a cathode selector
10 so as to select which cathode should be activated at what
time. In FIG. 1, said cathode rows 5' and anode columns 6'
are essentially perpendicular to each other as seen from
above, together creating a pattern of pixels. Protective layers
11 and 12, which are electrically and chemically insulating
layers, are arranged between the electrode structures § and
the substrate plate 1 and the second electrode structure 6 and
the substrate plate 2, respectively.

[0031] The polymer layer 3,4 is constituted by two sub-
layers, a first conductive layer 3, in this case a polymer layer
such as a PEDOT-layer, and a second emissive layer 4, the
first conductive layer 3 being placed proximate to the anode
structure 5 and the second emissive layer 4 being placed
closer to the cathode structure 6.
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[0032] As mentioned above, each anode column 6' is
connected to an image signal generator 9 which is arranged
to feed a current to each anode segment 6', the magnitude of
said current being dependent on the desired image that is to
be generated on said display 8. Furthermore, said image
signal generator 9 comprises a signal selector assembly 7, as
will be further described closer hereinafter.

[0033] In the present case, as shown in FIG. 1 with a
passive matrix display, the anode segments 5' are divided
into two subgroups, each subgroup comprising every other
anode segment of the display. Consequently, a first group 5a
and a second group 5b of interspersed anode segments 5' are
generated. Every anode segment of the first group 5a is
connected to a first signal selector unit 7a, and every anode
segment of the second group 5b is connected to a second
signal selector unit 7b. Together, said first and second
selector units 7a, 7b form a signal selector assembly 7 which
is connected to the said image signal generator 9.

[0034] Each cathode segment is connected to a cathode
selection device 13 having the function of choosing which
cathode should be active during a specific time frame based
on information from the image signal generator regarding
the image information that is currently to be displayed.

[0035] The present passive matrix device is driven in a
“one line at a time” mode, i.e. a set of different currents in
accordance with a desired pixel pattern is applied to said set
of anode columns, and a corresponding cathode row is
activated in such a way that the whole current is collected in
this row. When driving and thereby generating an image on
the display, an image signal IS, ,, comprising all information
which is necessary to display a full and complete image
throughout the display is first generated in said image signal
generator (or is received from another source, as is the case
in, for example, a television display). This signal is subse-
quently split into L segments (L being the total number of
anode segments of the display), one for each anode segment
of the display. Every crossing between an anode and a
cathode may be referred to as a pixel of said display, while
each L signal segment consequently comprises all informa-
tion needed to drive one column of pixels in order to create
a full image, together with other pixel columns. However,
since said display 8 is driven in a “one line at a time” mode,
or more correctly in this case a “one row at a time” mode,
said L signal segments comprise information for driving the
first row during a time period 0-T, the second row during a
time period T-2T and so on. The time T is sometimes
referred to as line time.

[0036] Furthermore, the L signal segments are divided into
N subgroups each corresponding to one of the anode seg-
ment groups. In a general case, the signal segments are
divided into N subgroups, IS,, IS, . . . IS, corresponding to
said anode segment groups 5,, 5, . . . 5. The signal
subgroups IS;-ISy are subsequently fed to a signal selector
assembly 7 which is arranged to forward a first signal
subgroup IS; to the first anode segment subgroup 5, during
a first time period t,, while the remaining subgroups are held
at a constant potential, such as ground potential. Preferably,
t, has a duration between 0-T/N, and the next time interval
has an equal length, T/N (T=t;+t,+ . . . ty). During the
second time interval t, in the sequence, the signal selector
assembly 7 is arranged to forward a second signal subgroup
IS, to the second anode segment subgroup 5,, while the
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remaining subgroups are held at a constant potential, such as
ground potential. The above is repeated for s, t, . . . ty until
every pixel of the display, belonging to one of these sub-
groups has been activated.

[0037] In the specific case (shown), N=2, and the signal
segments are consequently divided into 2 subgroups, IS1
and IS2, corresponding to the anode segment groups 5¢ and
5b, respectively. The signal subgroups IS1 and IS2 are then
fed to signal selector assemblies 7a and 7b, respectively. The
first signal selector 7¢ is arranged to forward the first signal
subgroup IS1 to the first anode segment subgroup 5a during
the first half of each time line, i.¢. during 0-T/2. During the
second time interval T/2-T, the first signal selector 7a is
arranged to feed a constant potential, such as ground poten-
tial, to the first anode segment subgroup Sa. During the same
line time, the second signal selector 7b is arranged to feed
a constant potential, such as ground potential, to the second
anode segment subgroup 5b during the first half of each line
time, ie. during 0-T/2. During the second time interval
T/2-T, the second signal selector 7b is arranged to forward
the second signal subgroup IS2 to the second anode segment
subgroup 5b. Consequently, every other anode segment is
fed with a control signal during the first part of the cathode
row activation time, while the remaining ones are held at
equal potential, and the opposite applies during the second
part of the cathode row activation time. The result is that, for
a specific cathode row, the pixels, created by the crossing
anodes and cathodes, light up with a luminous intensity
which is dependent on the amount of current that has been
fed to the anode column during the time when the cathode
row has been activated (also referred to as line time) and
consequently has been led through the light-emitting poly-
mer layer.

[0038] Subsequently, the next cathode row in the sequence
is activated to collect the current, and the currents according
to the next desired pixel pattern are first fed to the first set
of anode columns and then to the second set of anode
columns. The above-described process is repeated for all
rows of the display. The whole process is repeated 25 to 200
times/second (referred to as frame rate) in order to obtain a
stable image.

[0039] By driving the display in the manner described
above, every driven pixel is always surrounded by pixels, at
the time being connected to ground (or some other equal and
constant potential). Unwanted variations and fluctuations of
pixel intensity, due to variations of the magnitudes of the
leakage currents, are thus avoided. Furthermore, when util-
ising the above-described driving method and display, one is
not dependent on the exact value of the specific resistance of
the PEDOT-material used in one of the polymer layers as
described above.

[0040] Tt goes without saying that many variations of the
embodiment described above, especially regarding the sig-
nal division and the feeding order, are possible, and such
modifications are within the scope of the appended claims.
Furthermore, the time division may be changed, which is of
special importance for colour displays. In the embodiment
described above, either the frame rate has to be doubled or
the line time has to be halved, since the image for each row
is built up in two steps. The approach described above may
also be implemented if one does not address the even and
odd columns during the first and the second half of the line
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time, but during subsequent frames. The terms columns and
rows shall be interpreted in broad terms, since the mutual
direction of the anodes and cathodes are irrelevant for the
invention.

[0041] In accordance with a second embodiment of this
invention, the driving and display technology described
above is implemented for matrix colour displays. In this
case, the same basic principle holds, as described above.
However, one needs to provide for correct translation of
video information into pixel addressing, but this is not of any
real importance for the inventive features as described
above, and will therefore not be further described.

[0042] In accordance with a third embodiment of the
invention, the display device is an active matrix device
having a separate transistor for driving each cell. This kind
of display has the advantage over passive matrix displays in
that the current that triggers pixel illumination may be
smaller, resulting in quicker switching. However, in this
case, the power leakage, causing picture degradation, occurs
in two directions, because all pixels that surround the pixel
to be activated determine the leakage current. In the present
case, the display may be driven in a semi-continuos mode
where, for example, every fifth pixel in the array lights up,
whereas each of the lit pixels is surrounded by pixels
connected to earth, together forming a guarding ring for that
specific frame. In the next step, the subsequent set of pixels
is addressed and in this case this process is repeated five
times, until each set of pixels of the display has been lit.

[0043] The present invention should not be considered as
being limited to the embodiment described above, but rather
includes all possible variations within the scope defined by
the appended claims. Examples of such variations are
described above. Further variations of the invention may
include the use of several smaller display structures, as
displayed above, using separate control means and jointly
covering a larger display area.

[0044] Tt should be further noted that, although the
embodiment described above relates to a display using
light-emitting polymers, the invention, as described in the
appended claims, is equally applicable to displays using
other organic electroluminescent materials, such as small
molecule compounds.

1. A method of driving a display device (8) comprising a
layer of organic electroluminescent material (4, 5), such as
a light-emitting polymer or a small molecule compound,
said layer being sandwiched between an anode (5) and a
cathode (6), said anode comprising a plurality of separated
anode segments (5"), the method comprising the steps of:

dividing the anode segments (5') of said display device
into N subgroups (5a, 5b), each anode segment in each
subgroup being surrounded by anode segments which
are not members of the same subgroup, essentially each
anode segment (5" of the display device (8) being a
member of one of said subgroups (5a, 5b),

dividing an image signal IS, ,, comprising all information
necessary to display a full and complete picture on said
display, into corresponding N subgroups IS, IS,, . . .
ISy, so that the i:th subgroup comprises the information
intended to be fed to the anode segments of the corre-
sponding i:th anode segment subgroup, 1=i=N, and
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during a first time period t,, feeding a first subgroup (i=1)
of said image signal IS; to a corresponding first sub-
group of first anode segments (5a), meanwhile holding
all other anode segments, having i=1 and surrounding
an anode segment belonging to said first subgroup at
essentially equal potentials.

2. A method of driving a display device (8) as claimed in

claim 1, further comprising the steps of:

subsequently feeding, during subsequent time periods t,,
t, .. .y, the i:th image signal subgroup IS; to the i:th
anode segment subgroup (5b), meanwhile holding all
other anode segments surrounding an anode segment
belonging to said i:th subgroup at essentially equal
potentials, until each anode subgroup has been acti-
vated, and

repeating the above for a subsequent image signal frame.

3. A method as claimed in claim 1 or 2, wherein the step
of holding all other anode segments surrounding an anode
segment belonging to said first subgroup at an essentially
constant and equal potential comprises the step of connect-
ing said group of anode segments (5') to ground.

4. A method as claimed in claim 1, 2 or 3, wherein said
display device (8) is a passive matrix display device com-
prising column anodes (5') and row cathodes (6'), wherein
said column anodes (5') constitute said anode segments.

5. Amethod as claimed in claim 4, wherein N=2 and said
display device (8) is constituted by two subgroups of inter-
spersed column anodes (5a, 5b).

6. A method as claimed in claim 1, 2 or 3, wherein said
display device (8) is an active matrix display device having
a separated anode segment (5') for each pixel, essentially
each pixel being totally surrounded by a plurality of neigh-
bouring pixels.

7. A display device comprising a light-emitting layer (4,
5), such as a light-emitting polymer or a small molecule
compound layer, sandwiched between a first and a second
electrode structure (5,6), characterized in that said first
electrode structure, constituting an anode structure (5), com-
prises a plurality of separated anode segments (5') which are
divided into N subgroups (5a, 5b), said subgroups being
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such that each anode segment in each subgroup is sur-
rounded by anode segments which are not members of the
same subgroup, essentially each anode segment (§') of the
display device (8) being a member of one of said subgroups
(54, 5b), wherein said display device (8) further comprises
a signal selector assembly (7) which is connected to each
anode segment (5'), said signal selector assembly being
arranged to provide the anode segments of a single subgroup
(5a, 5b) with image information signals, while holding the
remaining anode segments at equal potentials.

8. A display device as claimed in claim 7, wherein an
image signal frame IS, ,, comprising all information neces-
sary to display a full picture on said display, is arranged to
be fed to said signal selector assembly (7) and divided into
N image signal subgroups IS, IS,, . . . ISy, corresponding
to said N anode segment subgroups (54, 5b), wherein, during
subsequent time periods t;,t, . . . ty, the i:th image signal
subgroup IS; is arranged to be fed to the i:th anode segment
subgroup, until each anode subgroup has been activated,
whereafter the above is repeated for a subsequent image
signal frame IS, ..

9. A display device as claimed in claim 7 or 8, wherein
said signal selector assembly is arranged to provide the
anode segments of a single subgroup (5z, 5b) with image
information signals, while connecting the remaining anode
segments to ground.

10. A display device as claimed in claim 7, 8 or 9, wherein
said display is a passive matrix display device comprising
column anodes (5" and row cathodes (6'), wherein said
column anodes (5') constitute said anode segments.

11. A display device as claimed in claim 10, wherein N=2
and said display device (8) is constituted by two subgroups
(54, 5b) of interspersed column anodes (5).

12. A display device as claimed in claim 7, 8 or 9, wherein
said display device (8) is an active matrix display device
having a separated anode segment (5') for each pixel,
essentially each pixel being totally surrounded by a plurality
of neighbouring pixels.



THMBW(EF)

[ i (S RIR) A ()

RIB(ERR)AGE)

HERB(ERR)AE)

LL-EEPN

RBA

IPCH %S

CPCH(S
£ AR

H AT 3R
ShEREESE

BEG®)

RERFR R ERERE (8) WAL, ZETEBEE—EEIS
BEEME (45) , FIRERESESN D BHIFERE ( 5&#39; ) HIFH
W (5) FBAR (6) , TR A TIEMPEAMEL ( 5&#39; ) D EINNFA
(5a,5b) EE BN FEHFNEIARBETRERA—FANRAH
PAIRERBE |, X5 BGESIStott AFHRMAINDNFAIST ,1S2, ..o »
ISN , BRI FHTIE B T IB 1A BIME 1A 5511 BE AR B 7 42 A BE AR B
WES , HEESE—MERER , REE—NF4H (i=1) AREKE
SIS1RIME RIS — PR EY ( 5a ) WEE—F4 , RIRHFATE EMARER
BEEAHEENSEN, AEBETRAT LRAENEE,

patsnap
R ENBEREXEREBENAEZNEATRRAENEREE

US20040164937A1 NI (»&E)B 2004-08-26

US10/477490 RiEH 2002-05-15

LIEDENBAUM COEN4 8 %€ BHfHUBERTUS FRANSISCUS
SEMPEL ADRIANUS
LOS REMCO

LIEDENBAUM COEN#$82 %€ HiHUBERTUS FRANSISCUS
SEMPEL ADRIANUS
LOS REMCO

ERCFHEBEFN.V.

LIEDENBAUM COEN THEODORUS HUBERTUS FRANSISCUS
SEMPEL ADRIANUS
LOS REMCO

LIEDENBAUM, COEN THEODORUS HUBERTUS FRANSISCUS
SEMPEL, ADRIANUS
LOS, REMCO

HO1L51/50 GO9F9/30 G09G1/00 G09G3/20 G09G3/30 G09G3/3216 G09G3/3225 HO1L27/32
G09G3/3216 G09G2320/0214 G09G2310/065 G09G3/3225

2001201809 2001-05-15 EP

US6927542

Espacenet USPTO

| I N P A

L

(7a

|4l l T
4 ;:1



https://share-analytics.zhihuiya.com/view/749a630c-22ae-44bf-8483-f277bc4f869f
https://worldwide.espacenet.com/patent/search/family/008180312/publication/US2004164937A1?q=US2004164937A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220040164937%22.PGNR.&OS=DN/20040164937&RS=DN/20040164937

