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Description

[0001] The present invention relates to a display de-
vice comprising a plurality of pixels carried on a substrate
surface area, each pixel comprising a current-driven dis-
play element coupled between a first conductive layer
and an second conductive layer, the second conductive
layer being coupled to a current supply via a switchable
device having a thin film component on a first part of the
substrate surface area.

[0002] Display devices having current-driven electro-
luminescent display elements like light emitting diodes
(LEDs) based on row llI-V semiconductor materials, or-
ganic light emitting diodes (OLEDs) or polymer light emit-
ting diodes (poly-LEDs) attract a lot of attention, because
the display characteristics of such devices have the po-
tential to outperform more established voltage-driven dis-
play devices like liquid crystal displays (LCDs) in terms
of contrast and brightness performance.

[0003] The pixels of for instance OLED and poly-LED
display devices typically include a display element cou-
pled between a first conductive layer and a second con-
ductive layer, with the second conductive layer being
coupled to a current supply via by a switchable device.
Depending on the channel type of the switchable device,
the first conductive layer acts as a cathode and the sec-
ond conductive layer acts as an anode or vice versa.
When enabled, the switchable device works as a current
source, with a gate voltage applied to the switchable de-
vice, e.g., a transistor, defining the actual current output
of the switchable device, and with the actual current out-
put defining the brightness level of the display element.
[0004] Figure 1 shows a known pixel circuit for an ac-
tive matrix addressed electroluminescent display device.
The display device comprises a panel having a row and
column matrix array of regularly-spaced pixels, denoted
by the blocks 1 and comprising electroluminescent dis-
play elements 2 together with associated switching
means, located at the intersections between crossing
sets of row (selection) and column (data) address con-
ductors 4 and 6. Only a few pixels are shown in the Figure
for simplicity.

[0005] In practice there may be several hundred rows
and columns of pixels. The pixels 1 are addressed via
the sets of row and column address conductors by a pe-
ripheral drive circuit comprising a row, scanning, driver
circuit 8 and a column, data, driver circuit 9 connected
to the ends of the respective sets of conductors.

[0006] The electroluminescentdisplay element 2 com-
prises an organic light emitting diode. The display ele-
ments of the array are carried together with the associ-
ated active matrix circuitry on one side of an insulating
support, i.e., a substrate. Either the cathodes or the an-
odes of the display elements are formed of transparent
conductive material. The support is of transparent mate-
rial such as glass and the electrodes of the display ele-
ments 2 closest to the substrate may consist of a trans-
parent conductive material such as ITO so that light gen-
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erated 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. Typi-
cally, the thickness of the organic electroluminescent ma-
terial layer is between 100 nm and 200nm.

[0007] Typical examples of suitable organic electrolu-
minescent materials which can be used for the elements
2 are known and described in EP-A-0 717446. Conjugat-
ed polymer materials as described in WO96/36959 can
also be used.

[0008] The aforementioned switchable device in a pix-
el 1 of the display device shown in Fig. 1 may be realized
by means of a low-temperature polysilicon (LTPS) thin
film transistor (TFT). LTPS TFTs have the advantage that
the threshold voltage (Vy,) of the individual TFTs is rela-
tively stable during the lifetime of the display device. Un-
fortunately, the absolute values of the threshold voltages
of the individual TFTs can vary substantially, because
these values are a function of the polysilicon grain distri-
bution over the display device substrate. Such variations
between individual TFT threshold voltages are highly un-
wanted, because they can lead to observable deviations
from the intended light emission intensity from the cur-
rent-driven display element. Since the amount of output
current (1) relates directly to the square of the difference
between the gate-source voltage (Vgs) of the TFT and
Vi (I ~ (VgS-Vth)z), it will be understood that deviations
from the intended value of Vy, will lead to a deviation from
the intended value of the actual output current of the TFT
and to the aforementioned artefacts in the output of the
display element.

[0009] Alternatively, amorphous silicon thin film tran-
sistors (a-Si TFTs) can be used as switchable devices.
The use of a-Si TFTs is attractive, not only because they
can be produced cheaply, but more importantly because
the threshold voltages of the individual a-Si TFTs show
little variation, thus avoiding the aforementioned disad-
vantage of LTPs-TFTs. Unfortunately, a-Si TFTs suffer
from an increase in threshold voltage (Vy,) resulting from
the introduction of defects, such as pinholes caused by
hot carrier injection, in the amorphous silicon during op-
eration of the a-Si TFT. Such ageing effects, which are
likely to vary from one individual a-Si TFT to another due
to different usage intensity, can also cause the aforemen-
tioned display artefacts.

[0010] There are several ways to compensate for the
V4, deviation or deterioration of a switchable device like
a LTPS-TFT or an a-Si TFT. A possible solution is dis-
closed in non-prepublished British patent application
0301659.0 and is shown in Fig. 2. The pixel of the display
device shownin Fig. 2 comprises a current-driven display
element 2 coupled between a current supply line 26 and
a ground line 28. The display element 2 is coupled to the
current supply line 26 via a drive transistor 12. The gate
of the drive transistor 12 is coupled to its own source via
a series connection of a first capacitive device 32 and a
second capacitive device 34. Capacitive devices 32 and
34 can be programmed using further transistors 13-16



3 EP 1636 778 B1 4

to respectively store the actual threshold voltage of the
drive transistor 12 and a data voltage representing the
intended brightness level of the display element 2. This
results in the actual gate voltage applied to the gate of
the drive transistor 12 being corrected with the actual
threshold voltage of the drive transistor 12. Consequent-
ly, the current applied to the display element 2 is largely
insensitive to changes in the threshold voltage of the drive
transistor 12.

[0011] Another solution to compensate for the ageing
effects in a-Si TFTs is disclosed in non-prepublished Brit-
ish patent application 0307475.4, which discloses a dis-
play device having a pixel as shown in Fig. 3. Current-
driven display element 2 is coupled between current sup-
ply line 26 and ground line 28 via a drive transistor 12,
with a series arrangement of first capacitive device 32
and second capacitive device 34 coupled between the
gate and source of the drive transistor 12. First capacitive
device 32 is provided with the data voltage for the display
element 2 via transistor 13 and data line 24. Transistors
13 and 16 are required for programming capacitive de-
vices 32 and 34 to their intended states. The display de-
vice further comprises a dummy pixel (not shown), which
is provided with a data signal representing an average
of the plurality of data signals that are presented to the
plurality of pixels in the display device. The ageing of the
drive transistor of the dummy pixel can be considered an
average of the ageing of the various drive transistors 12
in the pixels of the display device. The Vy, of the drive
transistor in the dummy pixel is measured and provided
to the second capacitive device 34 viadummy data signal
line 60 and transistor 62. Consequently, the gate voltage
applied to the gate of the drive transistor 12 includes a
compensation based on an averaged Vy, deterioration.

[0012] Another solutionis disclosed by Fish et al under
"Invited Paper: A comparison of pixel circuits for active
matrix polymer/organic LED displays"-2002 SID interna-

tional Symposium, Boston, MA, vol. 33/2, pages
968-971.
[0013] The performance of pixels such as the circuits

shown in Figs. 2 and 3, in which capacitive devices are
used to memorize physical properties such as a threshold
voltage of a switchable device like a drive transistor, can
be compromised by the presence of stray, or parasitic,
capacitances between the capacitive devices and other
parts of the pixels. For instance, the circuit shown in Fig.
2 can have asignificant parasitic capacitance 42 between
the gate of transistor 14 and the first capacitive device
32. The parasitic capacitance 42 can have a disruptive
effect on the charge stored on the first capacitive device
32, which can corrupt the data stored on the first capac-
itive device 32 if the disruptive effect is large enough.

[0014] Another significant parasitic capacitance that
can corrupt the data stored on the first capacitive device
32 is the parasitic capacitance 52 between the drain con-
tact of drive transistor 12 and the first capacitive device
32. The parasitic capacitances 42 and 52 are especially
unwanted when the threshold voltage of the drive tran-
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sistor 12 is stored on the first capacitive device 32. During
the threshold voltage measurement of the drive transistor
12, node A is at the supply voltage level, whereas node
B is at the threshold voltage level. Upon completion of
the measurement, transistors 14 and 15 are switched off,
leading to node B becoming defined by the data on the
data column 24. Consequently, node A must exhibit a
voltage value of the threshold voltage above this data
voltage. In other words, the voltage on node A is moved
from the supply voltage to a voltage level defined by the
data voltage plus the threshold voltage of the drive tran-
sistor 12. At this point, the charges stored on parasitic
capacitances 42 and 52 can migrate to the first capacitive
device 32, thus corrupting the voltage threshold meas-
urement result, which can lead to the aforementioned
unwanted visible artefacts in the output of the display
device.

[0015] Interalia, it is an object of the present invention
to provide an improved display device of the kind de-
scribed in the opening paragraph.

[0016] It is another object of the present invention to
provide a display device comprising a plurality of pixels
having capacitive devices for controlling the current
mode of a drive transistor with a reduced sensitivity to
disruptive parasitic capacitances.

[0017] According to an aspect of the invention, there
is provided a display device comprising a plurality of pix-
els carried on a substrate, each pixel comprising a cur-
rent-driven display element coupled between a first con-
ductive layer and an second conductive layer, the second
conductive layer being coupled to a current supply via a
switchable device having a thin film component on a first
area of the substrate; a first capacitive device having a
first capacitor plate on a second area of the substrate,
the first capacitor plate being conductively coupled to the
thin film component; a second capacitor plate overlaying
the first capacitor plate; and a first insulating layer be-
tween the first capacitor plate and the second capacitor
plate; each pixel further comprising a second capacitive
device sharing the second capacitor plate of the first ca-
pacitive device, the second capacitive device further
comprising a third capacitor plate overlaying the second
capacitor plate, the third capacitor plate comprising at
least a part of the second conductive layer, and a second
insulating layer between the second capacitor plate and
the third capacitor plate.

[0018] By stacking the first capacitive device and the
second capacitive device on top of each other rather than
arranging them laterally next to each other, the individual
capacitances of these capacitive devices can be signifi-
cantly increased, because the capacitive devices do not
have to divide an available substrate surface area be-
tween them, which would limit the individual capacitance
of the capacitive devices. Consequently, a parasitic ca-
pacitance between a component of the pixel and one of
the capacitive devices has a smaller impact on the data
stored on the capacitive device involved, due to the fact
that the capacitive device involved has a larger capaci-
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tance, and hence the amount of parasitic charge will rep-
resent a smaller fraction of the total charge of the capac-
itive device involved, thus causing a smaller disruption
to the data stored on the capacitive device involved.
[0019] Inan embodiment, the first insulating layer is of
a different thickness to the second insulating layer. The
use of different thicknesses for the first insulating layer
and the second insulating layer, the dielectric permittivity
of these layers and hence the respective capacitances
of the first and second capacitive devices can be tuned
to the specific requirements of their functionality.

[0020] Advantageously, the firstinsulating layer has a
first thickness over the first capacitor plate and a second
thickness over the thin film component, the first thickness
being thinner than the second thickness. Normally, the
insulating layer between the thin film component and the
channel structure of the switchable device would also be
used to provide the insulating layer between the capacitor
plates of an associated capacitive device. However, by
using a thinner layer for the first capacitive device, the
capacitance of this capacitive device can be further in-
creased, thus increasing the robustness of the first ca-
pacitive device against parasitic capacitances, or the
amount of substrate surface area covered by the capac-
itive device can be reduced, thus improving the aperture
characteristics of the pixels in case of a display device
employing light emission through the substrate.

[0021] Alternatively, the firstinsulating layer may com-
prise a first material and the second insulating layer may
comprise a second material; the first and second mate-
rials having different dielectric permittivities. Instead of
just varying the thickness of the first and second insulat-
ing layers to tune the capacitances of the first and second
capacitive devices, different materials with different die-
lectric permittivities can be chosen for the firstand second
insulating layers to tune the capacitances of the first and
second capacitive devices.

[0022] Itis an advantage if the first capacitor plate has
a conductive coupling to a further switchable device, the
conductive coupling extending through the firstinsulating
layer, each pixel further comprising a conductive layer
covering a part of the second insulating layer that is ori-
ented over the conductive coupling for reducing a capac-
itance between the conductive coupling and the first con-
ductive layer line. Such a further switchable device can
for instance be the transistor 14 of Fig. 2, which can be
conductively coupled to the first capacitive device using
avia. To prevent the occurrence of parasitic capacitanc-
es between the conductive coupling and the first conduc-
tive layer of the pixel, the conductive coupling is shielded
from the first conductive layer by an additional conductive
layer like a transparent Indium Tin Oxide (ITO) pad ex-
tending over the conductive coupling, thus reducing the
amount of parasitic capacitances influencing the first ca-
pacitive device.

[0023] Preferably, the second conductive layer does
not extend over the thin film component. This reduces
the amount of parasitic capacitance between the thin film
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component and the second conductive layer, which im-
proves the controllability of the thin film component with
the voltages stored across the first and second capacitive
devices.

[0024] The invention is described in more detail and
by way of non-limiting examples with reference to the
accompanying drawings, wherein:

Fig.1 schematically depicts a display device having
a plurality of pixels;

Figs. 2 and 3 schematically depict prior art pixels;
Fig.4 shows a cross-section of an embodiment of a
pixel of the display device of the present invention;
Fig.5 shows a cross-section of another embodiment
of a pixel of the display device of the present inven-
tion; and

Fig. 6 shows another cross-section of a pixel of the
display device of the present invention.

[0025] It should be understood that the Figures are
merely schematic and are not drawn to scale. It should
also be understood that the same reference numerals
are used throughout the Figures to indicate the same or
similar parts.

[0026] The present invention will be explained using
the pixel in Fig. 2. It is, however, emphasized that this is
done by way of non-limiting example only; any pixel hav-
ing two capacitive devices in series between the gate
and source or drain of a drive transistor can benefit from
the teachings of the present invention.

[0027] InFig. 4, a pixel is shown having a current-driv-
en display element 2 coupled between a first conductive
layer 28 and a second conductive layer 27. The first con-
ductive layer 28 acts as a cathode and the second con-
ductive layer 27 acts as an anode to the display element
2, although it is emphasized that the layer functionalities
may be reversed if appropriate. The current-driven dis-
play element 2 may comprise any known LED material,
like a known OLED or poly-LED material. The drive tran-
sistor 12 has a thin film component 122, which may be
the gate of the drive transistor 12, covering a first area
of substrate 120, with the switchable device 12, which
may be the a-Si drive transistor 12 from Fig. 1, being
coupled between current supply line 26 and the second
conductive layer 27. A first capacitive device, which may
be the first capacitive device 32 from Fig. 2, is formed by
a first capacitor plate 132 and a second capacitor plate
133, with a first insulating material layer 130 having a
first dielectric permittivity in between the two plates. The
first capacitor plate 132, which is conductively coupled
to the thin film component 122 by a conductive coupling
(not shown), typically will be realized in the same con-
ductive material deposition step as the thin film compo-
nent 122. The conductive coupling between the first ca-
pacitor plate 132 and the thin film component 122 can
be realized in this deposition step as well. The first insu-
lating layer 130 is typically deposited in a following
processing step, and covers both the thin film component
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122 as well as the first capacitor plate 132. The first in-
sulating layer 130 may be a silicon nitride (SiN) layer, or
may be of another known insulating material. The second
capacitor plate 133 typically is formed by a conductive
material deposition and patterning on top of the first in-
sulating layer 130. This conductive material may be de-
posited in the same step as the conductive column ma-
terial used for implementing data line 24 from Fig. 2, in
case of a matrix array display device having rows and
columns for addressing the various pixels. The conduc-
tive materials may be any suitable conductive material,
like a metal.

[0028] The second capacitive device, which may be
the second capacitive device 34 from Fig. 2, is stacked
on top of the first capacitive device, and is formed by
sharing the second capacitor plate 133 of the first capac-
itive device, and by a third capacitor plate including at
least a part of the second conductive layer 27. The sec-
ond and third capacitor plate are separated by a second
insulating layer 140 having a second dielectric permittiv-
ity. The main advantage of stacking the first and second
capacitive device on top of each other rather than real-
izing them next to each other in the same layer of the
pixel is that, consequently, the capacitance of these de-
vices can be significantly increased. The capacitance C
of a capacitive device can be expressed by the equation
C = €A/d, with € being the dielectric permittivity of the
insulating material in between the plates, A being the
plate area and d being the distance between the plates.
The stacking of the two capacitive devices allows for an
increase of the area of the capacitor plates 132 and 133,
thus leading to an increased capacitance for the capac-
itive devices. In the case of a top-emission pixel, the light
emitted by the current-driven display element 2 does not
have to pass through the substrate, so the capacitor
plates can be sized to cover substantially all the substrate
area that is left uncovered by the other circuit elements
of the pixel.

[0029] The larger capacitance makes the capacitive
devices more robust against the influence of parasitic
capacitances, such as the capacitance between the con-
ductive layer including the first capacitor plate 132 and
the current source line 26, which is the parasitic capac-
itance 52 from Fig. 2. The influence of the parasitic ca-
pacitances on the threshold voltage can be expressed
by the following formula:

AV = (Caz + Cs52)*Vin/(C32+C42+Csy)

with AV being the variation in Vy, caused by the influence
of the capacitances C,, and Cs, of the parasitic capac-
itances 42 and 52 respectively on the capacitance Cs,
of the first capacitive device. This expression clearly
shows that the capacitance ratio between C5, on the one
hand and C,4, and Cs, on the other hand should be max-
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imized to minimize the impact of the parasitic capacitanc-
es on Vy,.

[0030] It may be desirable to have a stacked capacitor
structure as shown in Fig.4 in which one of the two ca-
pacitive devices has a larger capacitance than the other.
This can be achieved by choosing different materials with
different dielectric permittivities for the first insulating lay-
er 130 and the second insulating layer 140. For instance,
the first insulating layer 130 may be a SiN layer having
a relatively high dielectric permittivity and the second in-
sulating layer 140 may be a polymer layer having a rel-
atively low dielectric permittivity, thus giving the first ca-
pacitive device a higher capacitance than the second ca-
pacitive device. Obviously, depending on circuit require-
ments, the layers may also be reversed, giving the sec-
ond capacitance device a larger capacitance than the
first capacitive device.

[0031] Different capacitances for the first capacitive
device and the second capacitive device can also be
achieved by choosing different distances between the
first capacitor plate 132 and the second capacitor plate
133 and between the second capacitor plate 133 and the
second conductive layer 27 respectively. This can be re-
alized by depositing a first insulating layer 130 at a first
thickness and a second insulating layer 140 at a second
thickness. The insulating layers 130 and 140 may be of
the same material, or may be composed of different ma-
terials.

[0032] A modified embodiment using different thick-
nesses for the first insulating layer 130 and the second
insulating layer 140 to achieve a first capacitive device
with a different capacitance to the second capacitive de-
vice is shown in Fig. 5. The first insulating layer 130 has
two different thicknesses; a first thickness between the
first capacitor plate 132 and the second capacitor plate
133, which is kept very thin, and a second thickness be-
tween the thin film component 120 and the switchable
device 12. The second thickness preferably corresponds
to a typical thickness for the dielectric between the gate
and the semiconductor material of a TFT like switchable
device 12, e.g., 0.33 micron. This can for instance be
achieved by first depositing a layer of first insulating ma-
terial having the first thickness, in which the holes for the
thin film component 122 and the first capacitor plate 132
are patterned in a subsequent step. The completion of
these structures is followed by the deposition of the in-
sulating layer 130’ to increase the layer over the thin film
component 122 to the intended second thickness. This
process guarantees that the thin part of the first insulating
layer 130 does not have to cross the edges of any metal
features, which would cause a deterioration of the per-
formance of the first capacitive device. However, it may
be advantageous to apply thicker insulating layers to oth-
er parts of the pixels, for instance to ensure sufficient
step coverage of the metal lines (not shown) of the pixel.
[0033] The main advantage of using a very thin dielec-
tric layer between the first capacitor plate 132 and the
second capacitor plate 133 is that a large capacitance
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for the first capacitive device can be achieved without
having to extend the area of the first capacitor plate 132
and the second capacitor plate 133 over a large part of
the substrate 120. This is particularly advantageous for
bottom-emission display devices, which emit light
through the substrate 120. Reducing the area of the ca-
pacitor plates 132 and 133 increases the aperture of the
pixel, which leads to an improved light emission yield
through the substrate 120 for bottom-emission display
devices.

[0034] At this point, it is emphasized that in order to
further improve the capacitance ratio between the first
and second capacitive devices on the one hand and the
parasitic capacitances on the other hand, it is beneficial
to limit the presence of parasitic capacitances in the pix-
els shown in Figs. 4 and 5. To this end, the insulating
layer 150 covering the switchable device 12 is made as
thick as practically possible, to avoid the presence of any
significant parasitic capacitance between the first con-
ductive layer 28 and the thin film component 122 of the
switchable device 12. The insulating layer 150 may be
any known suitable insulating layer, like a polymer layer,
a silicon nitride or a silicon oxide layer. For the same
reason, the second conductive layer 27 should not be
laterally extended over the thin film component 122 of
the switchable device 12, because such an extension
could also give rise to a substantial parasitic capacitance
between the second conductive layer 27 and the thin film
component 122 of the switchable device 12.

[0035] Fig. 6 shows a cross-section of another pixel
according to the present invention, in which a further
measure to limit the impact of parasitic capacitances is
included. The cross-section in Fig. 6, in which the display
device 2 is not visible, shows the stacked capacitive de-
vice structure of the present invention having a conduc-
tive coupling 144, e.g., a via, extending through the first
insulating layer 130 from the first capacitor plate 132 of
the first capacitive device to a further switchable device
14. The further switchable device 14, which may be the
TFT 14 from Fig. 2, also has a thin film component 142
on the substrate 120. The thin film component 142 may
be the gate of the further switchable device 14. The con-
ductive coupling 144 forms a part of the capacitance of
the first capacitive device, but because it extends through
the firstinsulating layer 130, the conductive coupling 144
is likely to give rise to a larger parasitic capacitance with
the first conductive layer 28 than the first capacitor plate
132, which is further away from the first conductive layer
28.

[0036] Toreduce this unwanted parasitic capacitance,
the conductive coupling 144 is shielded from the first con-
ductive layer 28 by a conductive layer 160 covering at
least a part of the second insulating layer 140. The con-
ductive layer 160 is conductively coupled to the second
capacitor plate 133 through a conductive coupling 162,
e.g., a via. The conductive layer 160 may be realized
using ITO as the conductive material, which has the ad-
vantage that for bottom-emission devices, the aperture
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of the pixel is not adversely affected, although other con-
ductive materials, especially in the case of top-emission
display devices, may be used as well.

[0037] It should be noted that the above-mentioned
embodimentsillustrate rather than limit the invention, and
that those skilled in the art will be able to design many
alternative embodiments without departing from the
scope of the appended claims. The invention can be im-
plemented by means of hardware comprising several dis-
tinct elements. In the device claim enumerating several
means, several of these means can be embodied by one
and the same item of hardware. The mere fact that certain
measures are recited in mutually different dependent
claims does not indicate that a combination of these
measures cannot be used to advantage.

Claims

1. Adisplay device comprising a plurality of pixels car-
ried on a substrate (120), each pixel comprising:

a current-driven display element (2) coupled be-
tween a first conductive layer (28) and a second
conductive layer (27), the second conductive
layer (27) being coupled to a current supply (26)
via a switchable device (12) having a thin film
component (122) on a first area of the substrate
(120);

a first capacitive device having:

afirstcapacitor plate (132) on asecond area
of the substrate (120), the first capacitor
plate (132) being conductively coupled to
the thin film component (122);

a second capacitor plate (133) overlaying
the first capacitor plate (132) ;

and

afirstinsulating layer (130) between the first
capacitor plate (132) and the second capac-
itor plate (133); and

a second capacitive device;

characterized in that:

the second capacitive device shares the
second capacitor plate (133) of the first ca-
pacitive device, the second capacitive de-
vice further comprising a third capacitor
plate overlaying the second capacitor plate
(133), the third capacitor plate comprising
atleasta part of the second conductive layer
(27),and asecondinsulating layer (140) be-
tween the second capacitor plate (133) and
the third capacitor plate.

2. Adisplay device as claimed in claim 1, wherein the
first insulating layer (130) is of a different thickness
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to the second insulating layer (140).

A display device as claimed in claim 1 or 2, wherein
the first insulating layer (130; 130’) has a first thick-
ness over the first capacitor plate (132) and a second
thickness over the thin film component (122), the first
thickness being thinner than the second thickness.

Adisplay device as claimedinclaim 1,2 or 3, wherein
the first insulating layer (130) comprises a first ma-
terial and the second insulating layer (140) compris-
es a second material; the first and second materials
having different dielectric permittivities.

A display device as claimed in any of the claims 1-4,
wherein the first capacitor plate (132) has a conduc-
tive coupling (144) to a further switchable device
(14), the conductive coupling (144) extending
through the first insulating layer (130), each pixel fur-
ther comprising a conductive layer (160) covering a
part of the second insulating layer (140) that is ori-
ented over the conductive coupling (144) for reduc-
ing a capacitance between the conductive coupling
(144) and the first conductive layer (28).

A display device as claimed in any of the claims 1-5,
wherein the second conductive layer (27) does not
extend over the thin film component (122).

Patentanspriiche

Displayanordnung mit einer Vielzahl von Pixeln, die
auf einem Substrat (120) getragen werden, wobei
jedes Pixel Folgendes umfasst:

ein stromgetriebenes Displayelement (2), das
zwischen eine erste leitende Schicht (28) und
eine zweite leitende Schicht (27) gekoppelt ist,
wobei die zweite leitende Schicht (27) Giber eine
schaltbare Anordnung (12) mit einer Dinnfilm-
komponente (122) auf einer ersten Flache des
Substrats (120) an eine Stromversorgung (26)
gekoppelt ist;

eine erste kapazitive Anordnung mit:

einer ersten Kondensatorplatte (132) auf ei-
ner zweiten Flache des Substrats (120), wo-
bei die erste Kondensatorplatte (132) lei-
tend an die Dinnfilmkomponente (122) ge-
koppelt ist;

einer zweiten Kondensatorplatte (133), die
Uber der ersten Kondensatorplatte (132)
liegt;

und

einer ersten Isolationsschicht (130) zwi-
schen der ersten Kondensatorplatte (132)
und der zweiten Kondensatorplatte (133);
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und
eine zweite kapazitive Anordnung;

dadurch gekennzeichnet, dass die zweite kapa-
zitive Anordnung die zweite Kondensatorplatte (133)
der ersten kapazitiven Anordnung teilt, wobei die
zweite kapazitive Anordnung weiter eine dritte Kon-
densatorplatte umfasst, die Gber der zweiten Kon-
densatorplatte liegt, wobei die dritte Kondensator-
platte mindestens einen Teil der zweiten leitenden
Schicht (27) und eine zweite Isolationsschicht (140)
zwischen der zweiten Kondensatorplatte (133) und
der dritten Kondensatorplatte umfasst.

Displayanordnung nach Anspruch 1, in der die erste
Isolationsschicht (130) eine unterschiedliche Dicke
als die erste Isolationsschicht (140) hat.

Displayanordnung nach Anspruch 1 oder 2, in der
die erste Isolationsschicht (130; 130’) eine erste Dik-
ke Uber der ersten Kondensatorplatte (132) und eine
zweite Dicke Uber der Dinnschichtkomponente
(122) hat, wobei die erste Dicke dlinner als die zweite
Dicke ist.

Displayanordnung nach Anspruch 1, 2 oder 3, in der
die erste Isolationsschicht (130) ein erstes Material
und die zweite Isolationsschicht (140) ein zweites
Material umfasst; wobei die ersten und zweiten Ma-
terialien unterschiedliche Dielektrizitatskonstanten
haben.

Displayanordnung nach einem der Anspriiche 1 - 4,
in der die erste Kondensatorplatte (132) eine leiten-
de Kopplung (144) an eine weitere schaltbare An-
ordnung (14) hat, wobei die leitende Kopplung (144)
sich durch die erste Isolationsschicht (130) erstreckt,
jedes Pixel weiter eine leitende Schicht (160) um-
fasst, die einen Teil der zweiten Isolationsschicht
(140) bedeckt, der uber der leitenden Kopplung
(144) angeordnet ist, um eine Kapazitat zwischen
der leitenden Kopplung (144) und der ersten leiten-
den Schicht (28) zu reduzieren.

Displayanordnung nach einem der Anspriiche 1 - 5,
in der die zweite leitende Schicht (27) sich nicht Giber
die Dunnfilmkomponente (122) erstreckt.

Revendications

Dispositif d’affichage comprenant une pluralité de
pixels supportés par un substrat (120), chaque pixel
comprenant :

un élément d’affichage attaqué en courant (2)
connecté entre une premiére couche conductri-
ce (28) et une deuxieme couche conductrice
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(27), la deuxieme couche conductrice (27) étant
connectée a une alimentation en courant (26)
par le biais d’'un dispositif commutable (12) com-
portant un composant en couches minces (122)
sur une premiére zone du substrat (120);

un premier dispositif capacitif comportant :

une premiere plaque de condensateur
(132) sur une deuxiéme zone du substrat
(120), la premiére plaque de condensateur
(132) étant connectée en conduction au
composant en couches minces (122);

une deuxiéme plaque de condensateur
(133) recouvrantla premiére plaque de con-
densateur (132), et

une premiere couche isolante (130) entre
la premiére plaque de condensateur (132)
et la deuxieme plaque de condensateur
(133), et

un deuxiéme dispositif capacitif;

caractérisé en ce que :

le deuxiéme dispositif capacitif partage la
deuxiéme plaque de condensateur (133) du pre-
mier dispositif capacitif, le deuxiéme dispositif
capacitif comprenant en outre une troisi€me pla-
que de condensateur recouvrant la deuxieme
plaque de condensateur (133), la troisi€me pla-
que de condensateur comprenant au moins une
partie de la deuxieme couche conductrice (27),
et une deuxieme couche isolante (140) entre la
deuxiéme plaque de condensateur (133) et la
troisiéme plaque de condensateur.

Dispositif d’'affichage suivant la revendication 1,
dans lequel la premiére couche isolante (130) est
d’'une épaisseur différente de celle de la deuxieme
couche isolante (140).

Dispositif d’affichage suivant la revendication 1 ou
2, dans lequel la premiére couche isolante (130,
130’) présente une premiére épaisseur par-dessus
la premiére plaque de condensateur (132) et une
deuxiéme épaisseur par-dessus le composant en
couches minces (122), la premiére épaisseur étant
inférieure a la deuxiéme épaisseur.

Dispositif d’affichage suivant la revendication 1, 2 ou
3, dans lequel la premiere couche isolante (130)
comprend un premier matériau et la deuxieme cou-
che isolante (140) comprend un deuxiéme matériau;
les premier et deuxieme matériaux ayant des per-
mittivités diélectriques différentes.

Dispositif d’affichage suivant 'une quelconque des
revendications 1 a 4, dans lequel la premiére plaque
de condensateur (132) comporte une connexion
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conductrice (144) a un dispositif commutable (14)
supplémentaire, la connexion conductrice (144)
s’étendant a travers la premiére couche isolante
(130), chaque pixel comprenant en outre une couche
conductrice (160) couvrant une partie de la deuxie-
me couche isolante (140) qui est orientée par-des-
sus la connexion conductrice (144) pour réduire une
capacité entre la connexion conductrice (144) et la
premiere couche conductrice (28).

Dispositif d'affichage suivant I'une quelconque des
revendications 1 a 5, dans lequel la deuxiéme cou-
che conductrice (27) ne s’étend pas par-dessus le
composant en couches minces (122).



EP 1636 778 B1




EP 1636 778 B1

FIG.3 prior art

10



50~ ¢

26\ RIS S ;

EP 1636 778 B1

140
130

s\

TS \\\\\\\\\E

\ \ \\\\ \ \\ \\

122

—130

120 144 132 133

11



TRAFROE) FFOLEDE RSB RIAEMEGERS B
NIF(2E)E EP1636778B1
HiES EP2004735299

FRIFRB(EFRN)AGE) ERTFBEFROBRLE
RF(EFR)AGE) ERTCRHBFNV.
HARBEEANRAGE) ERTCRHEEFNV.

RAAN FISH, D., PHILIPS INTEL. PROP & STAND.

patsnap

AFF ()R 2007-05-02

RiEHR 2004-05-28

DEANE, S. C,. PHILIPS INTEL. PROP. & STAND.
HECTOR, J. R., PHILIPS INTEL. PROP. & STAND
FRENCH, I. D., PHILIPS INTEL. PROP. & STAND

IPCH S G09G3/32 HO1L27/32

CPCHES G09G3/3233 G09G2300/0819 G09G2300/0852 G09G2300/0876 G09G2310/0251 G09G2320/029

G09G2320/043 HO1L27/3265

REBHA(F) DAMEN , DANIELE =
£ 2003013041 2003-06-06 GB
E {20 FF 3Rk EP1636778A1

ShEREEE Espacenet

WE(E)

ERREERZINMEE  SIMBEEAREESE —S®BE (28) MFE=
S8R (27) ZANERBHERTH (2) , F-FBE (27) BEE
BRIR (26 ) BYALREE (12) , EER (120) WE—XFGEE
BEELMT (122) . BMREEEFE —BRRMH , HEER (120)
WE-XFHLEFE—BRB/IR(132) , F—BAHFR (120) S8t
BEFEHEAM  E-LAM|/IR (133 ) FE—RFH/IR (132) ME=®H
AR (133 ) ZAMWE—LEKER (130) . HBEE BR[O
RECBRHMN HSE-SRRMHAE-BRHER(133) , F=-8
AEMEIRE=ZBRHR , FZLAFRSEE=-SBE (27 ) WE
DB E_LRB/RNE=—BRERMENEZLEZZ (140) o X
HEZHTE -—BERHNE_LRRMNERRR , F#FCNEME
BN FE B RO,

ottt


https://share-analytics.zhihuiya.com/view/adef44e4-391d-4490-9bd6-08cf753c3169
https://worldwide.espacenet.com/patent/search/family/009959460/publication/EP1636778B1?q=EP1636778B1

