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& (57) Abstract: The invention concerns an OLED device with a cathode 1, an anode 2 and an active stack 3, wherein the anode 1
is segmented into a plurality of anode seg— ments 8 each defining an OLED segment 4. Further, a capacitance measuring unit 12
is provided which is arranged for measuring a plurality of capacitance coefficients between two anode segments 8 and/or between
an anode segment 8 and surrounding earth, re— spectively. This way, an OLED device for illumination purposes with a reliable

proximity sensing function is achieved.
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OLED illumination device with integrated proximity sensor

FIELD OF THE INVENTION

The invention relates to the field of OLED devices and near field imaging

touch sensors.

BACKGROUND OF THE INVENTION

Touch sensors are applied in different technical fields. They offer the pos-
sibility of controlling a device by simply touching a predefined area of a surface like an
operation screen. For that, often a change in “common mode” capacitance to ground is
used. In contrast to that, near field imaging reacts on local field changes and not to a
“common mode” capacitance to ground. Therefore, near field imaging provides a more
reliable way of operating a touch sensor compared to standard touch sensors operated in
a “common mode” technique. Further, near field imaging allows to detect not only the
approach of an external object like a finger but also the object’s positions. Thus, for ex-
ample, near field imaging also allows for controlling a system with the help of a touch
screen sensor by pointing onto different screen areas with respective functions with a
finger tip. According touch sensors a widely known in different technical fields.

From US 2003/0159910 A1 a combination of a capacitive touch sensor
and an OLED device is known. The primary purpose of the device described in this doc-
ument is to provide an integrated illuminated touch sensor device. In this OLED device
at least one electrode of the touch responsive switching device is coupled to at least one
electrode of the light emitting device.

However, it is known that touch sensor devices which are operated ac-
cording to the principles described above are failure-prone, especially in harsh environ-
mental conditions. This is due to the fact that a detection signal is generated when a pre-
defined threshold value has been exceeded, e. g. when the induced current in a capacitive

sensor exceeds a threshold value. However, the absolute value might change due to tem-
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perature and/or surface conditions of the sensor device. Thus, the touch sensor device

might not be reliable enough.

SUMMARY OF THE INVENTION

It is an object of the invention to provide an illumination device that pro-
vides a reliable near field imaging function.

This object is achieved by an OLED device with a cathode, an anode and
an active stack, wherein

the anode is segmented into a plurality of anode segments each defining a

OLED segment, and

a capacitance measuring unit is provided which is arranged for measuring
a plurality of capacitance coefficients between at least two anode segments and/or be-
tween at least one anode segment and a reference point, respectively.

Accordingly, like prior art OLED devices, the OLED device according to
the invention comprises an anode, a cathode and an active stack comprising at least one
active layer between anode and cathode. However, according to the invention, at least
the anode is segmented into a plurality of anode segments. Thus, it is a main feature of
the invention to provide an OLED with at least two OLED segments with different
anode segments which provides for the possibility of measuring the capacitance between
one and/or the other of these anode segments and a reference point, like surrounding
carth, and/or between the anode segments themselves, respectively.

This design is based on the recognition that the failure rate of a capacitive
touch sensor can be reduced when the detection is not related to an absolute value
which, as described above, is typically unknown, but to a gradient change of the detected
signal. Thus, absolute value changes are inherently filtered out. As a result, a robust
touch sensitive illuminated device is achieved.

According to the invention, at least two capacitance coefficients are
measured, ¢.g. between different anode segments and/or between an anode segment and

surrounding earth. This capacitance measurement can be based on different techniques;
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especially the capacitance can be measured directly or indirectly. Further, the measure-
ment can be done qualitatively or quantitatively. Furthermore, it can be sufficient to
detect that changes of the capacitance coefficients have occurred.

According to a preferred embodiment of the invention, the capacitance
measuring unit is adapted for measuring current change in a plurality of anode segments,
respectively. This means that, according to this preferred embodiment of the invention,
at least in two different anode segments the respective current change is determined.
Then, from current change the corresponding capacitance values can be estimated.

The OLED segments can be designed in different ways. According to a pre-
ferred embodiment of the invention, the OLED segments comprise a common cathode, and
a driver is provided for supplying the OLED segments with a predefined voltage in parallel
connection. According to an alternative preferred embodiment of the invention, the OLED
segments each comprise their “own” segment cathode, and a driver is provided for supply-
ing the OLED segments with a predefined voltage in series connection. Thus, “isolation” of
the OLED segments from each other can be achieved in different ways. Depending on the
question if a common cathode is provided for the “isolated” OLED segments, different driv-
ing schemes for providing the anode segments with a predefined voltage are used.

In general, the OLED segments could be provided with different prede-
fined voltages. However, according to a preferred embodiment of the invention, the pre-
defined voltage is the same for all OLED segments. This way, the influence of cross
coupling capacitance and internal OLED capacitance can be avoided making the device
more reliable.

As a driver, in general, different types can be used. However, according
to a preferred embodiment of the invention, the driver is a high frequency generator.
This means that, when the OLED device is used as a proximity sensor, the high frequen-
cy generator is coupled to all OLED segments with respect to ground, driving these
segments with preferably the same predefined voltage. The current flowing into each
segment is a measure of the effective capacitance between each segment and ground.

As already mentioned above, preferably current sensors are used to detect

the current flowing into each individual OLED segment. When a dielectric object, like a
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fingertip, approaches the OLED segments, in general, a significant capacitance change
takes place relative to ground. This capacitance change will affect all OLED segments
and, therefore, each segment current will change. Depending on the position of the di-
electric object, the amount of capacitance change varies among the segments and de-
pends on the relative position of the diclectric object to the array of segments.

Generally, the complete area of the OLED device can be segmented into
OLED segments. However, according to a preferred embodiment of the invention, only
part of the OLED device is segmented into OLED segments. Further, in general, the
OLED segments may comprise uniform shapes. However, according to a preferred em-
bodiment of the invention, the OLED segments comprise shapes and relative orientations
to each other which allow position sensing by an additional spatial dimension. This way,
coupling coefficients become position dependent along the varying form of an OLED
segment allowing to determine the position of the object along the respective segment.

Further, according to a preferred embodiment of the invention, the OLED
devices described above are used for dimming and/or color control of an illumination de-

vice.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the invention will be apparent from and eluci-
dated with reference to the embodiments described hereinafter.

In the drawings:

Fig. 1 shows a schematic depiction of an OLED device accord-
ing to a first preferred embodiment of the invention,

Fig. 2 shows a connection scheme for the OLED device accord-
ing to the first preferred embodiment of the invention,

Fig. 3a,b show the charge distribution for the case that a dielectric
object approaches the OLED device,

Fig. 4 shows an OLED device according to a second preferred

embodiment of the invention,
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Fig. 5 shows the connection scheme for the OLED device ac-
cording to the second preferred embodiment of the inven-
tion,

Fig. 6 schematically shows an OLED device according to a third
preferred embodiment of the invention, and

Fig. 7 shows an OLED device according to a fourth preferred

embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

From Fig. 1, an OLED device according to a first preferred embodiment
of the invention can be seen. This simplified depiction shows an OLED device with a ca-
thode 1, an anode 2 and an active stack 3. The active stack 3 comprises at least one ac-
tive layer. As can be seen from Figure 1, the cathode 1, the anode 2 and the active stack
3 are segmented into three OLED segments 4 which are provided on a common glass
substrate 5. Accordingly, each OLED segment comprises a segment cathode 6, an active
stack segment 7 and an anode segment 8. Since a glass substrate 5 and an anode 2 made
of ITO (indium tin oxide) are used, light generated in the at least one active layer of an
active stack 3 can be emitted through anode 2 and glass substrate 5.

According to the first preferred embodiment of the invention, the plurality
of OLED segments 4 is used as a capacitive proximity sensor. For that, the effective ca-
pacitance value for each segment with respect to a reference point (ground) is deter-
mined and their change is detected when a dielectric object like a fingertip approaches
the OLED device. In the following, it is described how the OLED device according to
the first preferred embodiment of the invention is driven and how changes of capacitance
cocfficients are determined.

From Figure 2, a connection scheme for the supply and touch sense func-
tion of the OLED device according to the first preferred embodiment of the invention
can be seen. Since the three OLED segments 4 do not comprise a common cathode but

cach has a segment cathode 6, respectively, the OLED segments 4 are provided in series
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connection. As a driver 9 for the OLED segments 4 a high frequency generator is used
that supplies the three OLED segments 4 with a predefined voltage which is the same for
all OLED segments 4.

During normal operation, i.¢. for light purposes, the OLED device ac-
cording to the first preferred embodiment of the invention is connected to a DC voltage
source 10. When used as a proximity sensor, the DC voltage source 10 is separated from
the OLED device with the help of switches 11. Then, the high frequency generator is
coupled to all OLED segments 4. A capacitance measuring unit 12 is provided which
comprises current sensors 13 for detection of the current flowing into each individual
OLED segment 4.

When a dielectric object approaches the OLED segments 4, a significant
capacitance change takes place with respect to ground. In general, this will affect all
OLED segments 4 and, therefore, each current of the OLED segments 4 will change.
Depending on the position of the diclectric object, the capacitiance change varies among
the segments and depends on the relative position of the dielectric object to the array of
segments.

An example for that can be seen from Figs. 3a and 3b which show the charge
distribution as a measure for the effective capacitance for a case in which a dielectric object
14 has approached the OLED segment 4 on the left side. This way, a reliable proximity sen-
sor integrated into an OLED device is achieved.

As can be seen from Figures 4 and 5 which show a second preferred em-
bodiment of the invention, a similar circuit arrangement can be realized for OLED seg-
ments 4 which comprise a common cathode 15 and which are, thus, connected in paral-
lel.

Further, from Fig. 6, an OLED device according to a third preferred em-
bodiment of the invention can be seen. According to the third preferred embodiment of
the invention, the OLED segments 4 also comprise a common cathode 1. However, the
OLED segments 4 which are “isolated” from each other do not fill the complete OLED
area. Instead, the OLED device according to the third preferred embodiment of the in-

vention only comprises partial segmentation. This way, the function of capacitance prox-
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imity sensor, as described above, is only realized for a predefined area of the OLED de-
vice.

From Figure 7, another OLED device with partial segmentation can be
seen. This OLED device according to the fourth preferred embodiment of the invention
comprises non-uniform OLED segments 4. This allows position sensing by an additional
spatial dimension since the coupling coefficients become position dependent along the
varying cross-section of each OLED segment 4.

While the invention has been illustrated and described in detail in the
drawings and foregoing description, such illustration and description are to be consi-
dered illustrative or exemplary and not restrictive; the invention is not limited to the dis-
closed embodiments.

Other variations to the disclosed embodiments can be understood and ef-
fected by those skilled in the art in practicing the claimed invention, from a study of the
drawings, the disclosure, and the appended claims. In the claims, the word "comprising”
does not exclude other elements or steps, and the indefinite article "a" or "an" does not
exclude a plurality. The mere fact that certain measures are recited in mutually different
dependent claims does not indicate that a combination of these measured cannot be used
to advantage. Any reference signs in the claims should not be construed as limiting the

scope.
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8
CLAIMS:
1. OLED device with a cathode (1), an anode (2) and an active stack (3),
wherein

the anode (2) is segmented into a plurality of anode segments (8) each defining an
OLED segment (4), and

a capacitance measuring unit (12) is provided which is arranged for measuring a plurality
of capacitance coefficients between at least two anode segments (8) and/or between at

least one anode segment (8) and a reference point, respectively.

2. OLED device according to claim 1, wherein the capacitance measuring
unit (12) is adapted for measuring current change in a plurality of anode segments (12),

respectively.

3. OLED device according to claim 1 or 2, wherein the OLED segments (4)
comprise a common cathode (15), and a driver (9) is provided for supplying the OLED

segments (4) with a predefined voltage in parallel connection.

4. OLED device according to claim 1 or 2, wherein the OLED segments (4)
each comprise a segment cathode (6), and a driver (9) is provided for supplying the

OLED segments (4) with a predefined voltage in series connection.

5. OLED device according to claim 3 or 4, wherein the predefined voltage is

the same for all OLED segments (4).

6. OLED device according to claim 5, wherein the driver (9) is a high fre-

quency generator.
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7. OLED device according to any of claims 1 to 6, wherein only part of the
OLED area is segmented into OLED segments (4).

8. OLED device according to any of claims 1 to 7, wherein the OLED seg-
ments (4) comprise shapes and/or relative orientations to each other which allow posi-

tion sensing by an additional spatial dimension.

9. Use of an OLED device according to any of claims 1 to 8 for dimming

and/or color control of an illumination device.
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