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Description
Technical field of the invention

[0001] This invention relates to the field of electronic
circuitry for eliminating undesired components from a
measurement signal.

Background of the invention

[0002] Circuitry and detectors for imaging are known
in the art (J.G. Rocha et al in Proceedings of the 29th
European Solid-State Circuits Conference (ESSCIRC
2003), 16-18 September 2003, Estoril, Portugal, p121 -
124, Thierry Taris et al in Proceedings of the 29th Euro-
pean Solid-State Circuits Conference (ESSCIRC 2003),
16-18 September 2003, Estoril, Portugal, p 659 - 662,
Murat Tepegoz et al in Proceedings of the 29th European
Solid-State Circuits Conference (ESSCIRC 2003), 16-18
September 2003, Estoril, Portugal, p133 - 136, Takao
Someya et al in Proceedings of the National Academy
of Sciences (PNAS), July 6, 2004, Vol. 101, N° 27, p9966
- 9970). Also a method for removing motional artefacts
from devices sensing parameters of the body is disclosed
in US2005 0033129. An apparatus for determining pulse
oximetry is disclosed in WO02 26113. A conformal pulse
oximetry sensor and monitor are disclosed in
US5817008.

[0003] From US 5 705 807, a photo detecting appara-
tus is known for detecting reflected light from an object
and excluding an external light component from the re-
flected light. There is provided a photosensor having a
photoelectric converter for converting incident light into
a photoelectric current, and a function of removing noise
light from imaging light including noise light and reflected
from an object to be photographed. A plurality of photo-
sensors each having the arrangement are used as an
image sensor. A single photosensor having the arrange-
ment or a plurality of photosensors each having the ar-
rangement are used as a distance sensor.

Aim of the invention

[0004] It is an aim of the present invention to provide
a novel method and device for measuring characteristics
from a relatively weak signal comprising desired and un-
desired components.

Summary of the invention

[0005] This aim is achieved according to the invention
with the subject-matter defined in the independent
claims.

[0006] Particular and preferred aspects of the inven-
tion can be found in the dependent claims. Features from
the dependent claims may be combined with features of
the independent claims and with features of other de-
pendent claims.
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¢ Inafirstaspectof the invention a sensor is described
according to the first claim.

[0007] This sensor makes it possible to measure char-
acteristics of a relatively weak signal comprising desired
and undesired components. Undesired components are
eliminated and the signal strength is increased. Unde-
sired and weak signals may arise from the nature of the
characteristic, from the detector or from the circuitry. The
measurement method is extremely useful when using
detectors, electronic circuitry, and measurement ele-
ments, which are less reliable, but often cheaper.
[0008] In an embodiment the first and second circuitry
parts are current sources arranged as a current mirror.
That way charge is stored on the charge storage device
by the first measurement current and charge is removed
from the charge storage device by the second current
measurement current at the same rate.

[0009] Accordingtothe invention, each sensor unit fur-
ther comprises a third circuitry part connecting the charge
storage element with an output. This third circuitry part
is designed to conduct charge accumulated on the
charge storage element to the output after a predefined
number of periods using a third switching element. The
third circuitry part is also designed to apply voltages to
the third switching element after this predefined number
of said periods. This allows the accumulation of charge
on the charge storage element, whereby the strength of
the signal which is periodically fed to the output is in-
creased with respect to the measurement signal.
[0010] Inanotherembodiment, the switching elements
have an uncertain threshold voltage that may vary within
a predefined voltage range. Each sensor unit further
comprises control circuitry for applying voltages to these
switching elements outside this predefined voltage
range, so that the switching elements are switched be-
tween a conducting state and a non-conducting state or
between an on and off state on opposite sides of this
predefined voltage range. That way the voltage range in
which the threshold voltage is uncertain can be avoided
and linear operation of the switching elements can be
ensured.

[0011] In an embodiment, the sensor is designed for
treatment of periodic measurement signals, which con-
tinuously vary between a maximum and a minimum.
Here, the predetermined timing scheme is determined
such that the first measurement value is around the max-
imum of the periodic signal and the second measurement
value is around the minimum of the periodic measure-
ment signal. In this way, the first measurement current
which is conducted to the charge storage element rep-
resents the maximum of the periodic signal and the sec-
ond measurement current which is conducted to the
charge storage element represents the minimum of the
periodic measurement signal. This approach is for ex-
ample useful when the desired component has a periodic
behaviour and the undesired components produce a con-
stant measurement value. Therefore, the control circuitry
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part preferably further comprises a control logic block to
determine the occurrence of the maximum and the min-
imum of this periodic measurement signal.

[0012] In an embodiment the first measurement ele-
ment comprises at least one light detector. This is used
in case the characteristic is measured by means of light.
In another embodiment the first measurement element
comprises a light detector and the second measurement
element comprises a blind detector. A blind detector is a
light detector being screened or covered from incident
light. This setup, using a blind detector, allows eliminating
dark current present in various light detectors.

[0013] In another embodiment, each sensor unit fur-
ther comprises at least one light emitting diode for illumi-
nating the measurement elements, for example by re-
flection on human tissue. With a light emitting diode as
light source, the intensity of reflected light can be in-
creased. A light emitting diode can also be used in case
the intensity of other present light is unreliable.

[0014] In some applications the signal strength at two
different optical wavelengths is needed to derive certain
characteristics. Therefore in another embodiment each
sensor unit comprises a light emitting diode with broad
emission spectrum and two light detectors with narrow
absorption spectrum. The absorption spectra of the two
light detectors are different and fall within the broad emis-
sion spectrum of the light emitting diode.

[0015] In another embodiment the sensor unit further
comprises a light-absorbing or light-reflecting layer be-
tween the light emitting diode(s) and the light detector(s).
This avoids that light, coming from the light emitting di-
ode, reaches the light detector before having penetrated
the material under study.

[0016] According to the invention, the sensor units are
arranged in a one or two dimensional matrix. This allows
measuring characteristics over a larger area. In another
embodiment, the sensor further comprises at least one
connector for power and signals. In another embodiment
the sensor further comprises read-out electronics for
reading out said sensors in a sequential manner. In an-
other embodiment the sensor further comprises a dis-
play, on which the read-out electronics realises a one or
two-dimensional image of the charges on said charge
storage elements on the different sensor units.

[0017] In another embodiment the circuitry parts,
charge storage element, detector(s), and light emitting
diode(s) are made of organic materials. The use of or-
ganic materials reduces production costs but result in
less reliable devices, which is no problem when using
the measurement approach according to the invention.
[0018] Inanotherembodimentthe sensoris embedded
in a flexible material. In another embodiment this flexible
material is a bandage for covering a wound. In another
embodiment this flexible material is a foil incorporated in
a bandage for covering a wound. In another embodiment
the foil is composed of different foils: a first foil comprising
organic light emitting diode(s), a second foil comprising
organic light detector(s), and a third foil comprising first,
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second and third circuitry elements.

[0019] In a second aspect of the invention a method
for removing one or more undesired components from a
measurement signal related to a characteristic is pre-
sented, according to claim 19.

[0020] The method allows measuring characteristics
from a relatively weak signal comprising desired and un-
desired components. Undesired components are elimi-
nated by applying the second measurement current to
the charge storage element and the signal strength is
increased by repeating steps a) to e). Undesired and
weak signals may arise from the nature of the character-
istic, from the detector or from the circuitry. The meas-
urement method is extremely useful when using less re-
liable, but generally much cheaper, detectors, electronic
circuitry, and measurement elements.

[0021] In another embodiment of the second aspect,
these first, second, and third switching elements have an
uncertain threshold voltage. The threshold voltage can
vary within a predefined voltage range. These switching
elements can be switched between a conducting state
and a non-conducting state at voltages located on oppo-
site sides of this predetermined voltage range. The meth-
od further comprising controlling the voltage applied to
these switching elements outside this predetermined
voltage range. That way the voltage range, in which the
threshold voltage is uncertain, is avoided.

[0022] In another embodiment the measurement sig-
nal is a periodic signal. In another embodiment the first
measurement current is applied to the charge storage
element around the maximum of this periodic signal and
the second measurement around the minimum of this
periodic signal. This approach is useful when the desired
component has a periodic behaviour and the undesired
components produce a constant measurement value.
[0023] In another embodiment light is detected by a
first light detector and the output of the light detector is
a measurement current comprising one or more desired
components and one or more undesired components. At
other moments light is detected by this first light detector
or by a second light detector, this first or second light
detector outputting a second measurement current com-
prising these one or more undesired components only.
In another embodiment this second light detector is a
blind detector. A blind detector is a light detector covered
from incident light. Using a blind detector, allows elimi-
nating dark current present in various light detectors.
[0024] Inanother embodimentthe method further com-
prises illuminating the material of which the characteristic
is to be defined by means of at least one light emitting
diode. With a light emitting diode as light source, the in-
tensity of reflected light can be increased. A light emitting
diode can also be used in case the intensity of other
present light is unreliable. In another embodiment the
material is illuminated with one light emitting diode with
a broad emission spectrum and light is detected by a first
and asecond lightdetector with respectively afirstnarrow
absorption spectrum and a second narrow absorption
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spectrum. The first light detector creates a first measure-
ment current comprising one or more desired compo-
nents and one or more undesired components. The sec-
ond light detector creates a second measurement current
comprising these one or more undesired components.
The first and second narrow absorption spectra of the
firstand second light detectors are different. The firstand
second narrow absorption spectra of the first and second
light detectors are within the broad emission spectrum
of the light emitting diode. In some applications the signal
strength at two different optical wavelengths is needed
to derive certain characteristics.

[0025] In another embodiment the different steps rep-
resented above are repeated on different locations in a
one- or two-dimensional array. This allows measuring
characteristics over a larger area. Charges, stored on
the charge storage element on the different locations,
are conducted to an output in a sequential manner and
these charges are displayed as a one- or two-dimension-
al image.

[0026] In another embodiment the characteristic that
is to be measured is blood flow, oxygen content in blood,
constituents of blood, presence of markers in blood, and
concentration of markers in blood. In another embodi-
ment the periodic signal is the heart beat cycle and the
first measurement current is recorded around maximum
blood pressure and the second measurement current is
recorded around minimum blood pressure.

Brief description of the drawings

[0027]
Figure 1  is a circuit schematic and a timing diagram
illustrating a control logic block and its oper-
ation when using one measurement ele-
ment, in this case a light detector.

Figure 2  is a circuit schematic and a timing diagram
illustrating a control logic block and its oper-
ation when using two measurement ele-
ments, in this case a light detector in con-
junction with a blind detector.

Figure 3 is another circuit schematic and a timing di-
agram illustrating a control logic block and
its operation when using two measurement
elements, in this case a light detector in con-
junction with a blind detector.

Figure 4 is another circuit schematic and a timing di-
agram illustrating a control logic block and
its operation when using two measurement
elements, in this case a light detector in con-
junction with a blind detector.

Figure 5 illustrates basic principles of operation of a
matrix of light emitting diodes (LEDs) and
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light detectors integrated into a bandage dis-
posed on a patient’s skin. The light emitted
by the LED (11) is scattered by the blood
vessel (15) and received in the detector (12).
The reflected signal only varies with the
blood pressure and allows obtaining the
blood circulation under the skin. The light re-
flected by the skin does not vary. An absorb-
ing or reflecting layer (13) could be placed
between the LED and detector to preventin-
cident light that has not been scattered in the
skin tissue.

illustrates measured transmission or reflec-
tion signal of the skin as a function of time,
where the variation of the signal corresponds
to the local blood volume variation. A similar
variation is observed for different light sourc-
es (e.g. 805nm and 660nm), but with a dif-
ferent amplitude. This is related with the
wavelength dependence of light scattering
and absorption of blood. If only the volume
variations of the blood have to be monitored,
a single wavelength is sufficient. It this case
the light source is preferred that results in a
higher signal amplitude (e.g. 660 nm). How-
ever, if both the flow and the oxygen concen-
tration are required, two signals are required
(at different wavelength, for example 660 nm
and 805 nm) to extract both parameters from
the experimental data.

Figure 6

Figure 7  illustrates absorption spectra of materials
that can be used in organic detectors. The
material structure, shown as an inset (e.g.,
F16CuPc (1) absorbs the incident light of
both the red (around 600 nm) and infrared
(around 800 nm) wavelengths. NiPc (2) has
a high absorption of red light (around 600
nm) and a more limited absorbs ion of infra-
red light (around 800 nm)). The combination
of detectors using both materials allows to
extract information on both blood flow and
oxygen concentration.

Figure 8 is a graph illustrating an emission spectrum
of the TBA[Ir(CO)(PR3)mnt)]-complex that
can be used in organic LEDs, where the
spectrum covers the region from red (from
600 nm) to infrared (around 800 nm).

[0028] The picture at the top of Figure 9 represents a
flexible bandage where the organic electronics layer is
incorporated between the adhesive and wound-care lay-
erand the protective top layer of the bandage. The bottom
illustrates a matrix structure of an organic electronics lay-
er and its readout, where each matrix element contains
OLED(s), organic detector(s) and a control logic block.
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[0029] Figures 1-3 show comparative examples out-
side the scope of the claims which are included for a
better understanding of the invention.

Detailed description and embodiments

[0030] The presentinvention will be described with re-
spect to particular embodiments and with reference to
certain drawings but the invention is not limited thereto
but only by the claims. The drawings described are only
schematic and are non-limiting. In the drawings, the size
of some of the elements may be exaggerated and not
drawn on scale for illustrative purposes. The dimensions
and the relative dimensions do not correspond to actual
reductions to practice of the invention.

[0031] Furthermore, the terms first, second, third and
the like in the description and in the claims, are used for
distinguishing between similar elements and not neces-
sarily for describing a sequential or chronological order.
The terms are interchangeable under appropriate cir-
cumstances and the embodiments of the invention can
operate in other sequences than described or illustrated
herein.

[0032] Moreover, the terms top, bottom, over, under
and the like in the description and the claims are used
for descriptive purposes and not necessarily for describ-
ing relative positions. The terms so used are interchange-
able under appropriate circumstances and that the em-
bodiments of the invention described herein can operate
in other orientations than described or illustrated herein.
[0033] The term "comprising", used in the claims,
should notbe interpreted as being restricted to the means
listed thereafter; it does not exclude other elements or
steps. It needs to be interpreted as specifying the pres-
ence of the stated features, integers, steps or compo-
nents as referred to, but does not preclude the presence
or addition of one or more other features, integers, steps
or components, or groups thereof. Thus, the scope of the
expression "a device comprising means A and B" should
not be limited to devices consisting only of components
A and B. It means that with respect to the present inven-
tion, the only relevant components of the device are A
and B.

[0034] Many measurement signals are relatively weak
and contain undesired information. These undesired
components should be eliminated and the signal strength
should be increased. In this invention a method and a
sensor are disclosed for measuring characteristics based
on a relatively weak measurement signal showing de-
sired and undesired components. The undesired com-
ponents may be present in the signal itself, they may
arise from a detector, and they may result from active
circuitry or transistors within this active circuitry. The sig-
nal coming from the read-out circuitry is independent of
noise or the undesired components. The method and the
sensor can also make use of transistors which have an
uncertain threshold voltage (VT) and are therefore un-
suitable for use as signal amplifiers.
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[0035] Undesired components may arise from the na-
ture of the characteristic that is measured or from the
environment in which the characteristic is measured. For
example when measuring the oxygen content in the
blood by the reflection of light, light is reflected by the
blood and by the skin. The light reflected from the skin
is preferably eliminated.

[0036] Undesired components may also arise from the
measurement elements or detectors, such as light de-
tectors, temperature sensors, humidity sensors, or bio-
sensors. For example a light detector may show a dark
current not induced by the incident light.

[0037] Undesired components can also arise from the
active circuitry, for example transistors in this circuitry.
These transistors may also have an uncertain VT.
[0038] Nowadays there is anincreased interest in us-
ing plastic electronics for various applications as they
have many advantages.

[0039] Plastic electronics can be used to integrate or-
ganic light emitting diodes (OLEDs), organic light detec-
tors and active circuitry, such as organic transistors on
flexible substrates to create composite flexible sub-
strates and devices. Plastic electronics can be produced
easier when compared to classical electronics. If a matrix
consisting of classical detectors, classical LEDS and re-
adout electronics were used in place of organic circuit
components, a very complicated pick-and-place ma-
chine could be employed to place each of the elements
from the three sets on exact locations on the matrix. How-
ever, this would give rise to numerous integration issues,
inherently low integration density, the danger for low in-
tegration yield, and extremely high integration costs.
Thus, mass production would be extremely difficult. The
advantage of using plastic electronics is the fact that com-
ponents may be deposited by e.g. printing, evaporation
or spin-coating and other known preferably low-cost tech-
niques for organic electronics fabrication. These low cost
technologies allow for mass production, which is not pos-
sible for prior art devices due to their corresponding pro-
duction techniques. Moreover, relatively high integration
densities can be achieved and different constituting ele-
ments can be processed in parallel, i.e. in the same proc-
ess steps. This also allows for inexpensive production of
one and two dimensional arrays with measurement plac-
es each having their signal generator and their signal
detector and underlying electronics, providing one or two-
dimensional pictures of the characteristics of the material
under measurement.

[0040] Furthermore these composite devices are typ-
ically flexible and can be applied on materials having dif-
ferent shapes, including a human or animal body. A uni-
form pressure on the tissue or material can be applied,
since no classical components, which are hard, are
present. That way they can be for instance integrated in
a bandage which covers a wound. Also making copies
of bended surfaces without losing the actual dimensions
would be possible.

[0041] Another advantage of using organic compo-
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nents to implement such an actuator (signal generator,
signal provider as e.g. a light source) and signal detector
(e.g. a light detector), is that such components have a
different emission and/or absorption spectrum when
compared to classical non-organic components. The
emission and absorption spectrum of organic compo-
nents can be relatively broad and their absorption spectra
may be limited towards higher frequency or energy pho-
tons. This means that their emission and absorption
spectra can be appropriately chosen for the specific im-
plementation.

[0042] A disadvantage, however, of these plastic elec-
tronics is that they give rise to undesired components.
Organic detectors, for example, show an important dark
current. Organic transistors may also show a poor VT
control: there is a variability of the on/off threshold voltage
of switching elements. The independence of the pro-
posed measurement method of undesired components
and of the characteristics of the transistors is an advan-
tage when considering organic transistors, which typical-
ly have less reproducible properties then classical non-
organic transistors. Such a measurement method allows
for the use of organic material for an actuator (signal gen-
erator, signal provider as for instance a light source), a
signal detector and underlying active electronics.
[0043] To eliminate the undesired components, a dif-
ferential approach is used. This is illustrated in Figures
1and 2.

[0044] A first measurement element (1) records a
measurement signal. A first circuitry part (3), connected
to the first measurement element transforms the meas-
urement signal which is recorded at a given moment into
a first measurement current, which is thus indicative of
a first measurement value recorded at that moment. This
first measurement current comprises one or more de-
sired components and one or more undesired compo-
nents. The first circuitry part (1) periodically applies this
first measurement current to the charge storage element
(5). That way the charge storage element is charged.
This charge storage element can for example be a ca-
pacitor, but may also be any other charge storage ele-
ment known to the person skilled in the art, such as for
example a floating gate electrode. To be able to control
this periodic charging of the charge storage element, this
first circuitry part comprises a first switching element.
[0045] The same first measurement element (1) or an-
other second measurement element (2) records the
measurement signal at another moment in time, i.e.
records a second measurement value. A second circuitry
part (4), connected to this first measurement element
(Figure 1) or the other second measurement element
(Figure 2) transforms the measurement signal into a sec-
ond measurement current, which is indicative of the sec-
ond measurement value and consists of the undesired
components. This second circuitry part (4) periodically
applies the second measurement current to the charge
storage element (5). Thereby the charge storage element
is discharged. To be able to control the periodic discharg-
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ing of the charge storage element, this second circuitry
part comprises a second switching element.

[0046] The first and second circuitry parts can be cur-
rent sources, arranged as a current mirror (as represent-
ed in Figures 1 and 2).

[0047] Switching elements are included in the first and
second circuitry parts to control the periodic charging and
discharging of the charge storage element. These switch-
ing elements are switched to the conducting state by ap-
plying a voltage V, to the first switching element and by
applying a voltage V, to the second switching element.
Switching is done in a periodic way according to a func-
tion @, for the first circuitry part and a function @, for the
second circuitry part (Figures 1 and 2). Therefore control
circuitry is included to apply these voltages to these
switching elements according to a predefined periodical
timing scheme. These switching elements can be tran-
sistors. It is important that the charge stored as a result
of the undesired components is substantially equal to the
charge removed during discharging. In case the charging
and discharging times are equal, the charging and dis-
charging should have substantially the same charging
capability.

[0048] Also other and more complicated combinations
are possible to eliminate various undesired components.
In Figure 3, the situation is represented where a first
measurement element produces a first measurement
current comprising desired and 2 sets of undesired com-
ponents (a first set and a second set). This current is
used to charge the charge storage element according to
a function ®@. Other moments this first measurement el-
ement produces a second measurement current consist-
ing of the first set of undesired components. This second
current is used for discharging the charge storage ele-
ment, according to a function ®,. Asecond measurement
element produces a third measurement current compris-
ing the second set of undesired components. This third
measurement current is also used to discharge the
charge storage element at certain moments in time, ac-
cording to a function @,’.

[0049] In Figure 4, a first measurement element pro-
duces a first measurement current. This first measure-
ment current comprises desired components and 2 sets
of undesired components, (a) and (b). Meanwhile a sec-
ond measurement element records a second measure-
ment current, consisting of undesired components (a).
The first measurement current is used for charging the
charge storage element and meanwhile the second
measurement current is used for discharging the charge
storage element, according to a function ®4. That way
the undesired components (a) are eliminated. Other mo-
ments this first measurement element produces a third
measurement current comprising only the 2 sets of un-
desired components (a) and (b) and the second meas-
urement current record a fourth measurement current
comprising undesired component (a). The third meas-
urement current is used for discharging the charge stor-
age element, thereby eliminating the undesired compo-
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nents (a) out of the third measurement current, and
meanwhile the fourth measurement current is used for
charging the charge storage element, thereby eliminating
the undesired components (b) out of the first measure-
ment current, both according to a function ®,.

[0050] A more detailed description of a specific em-
bodiment of Figures 3 and 4 is given below. In this em-
bodiment a characteristic in blood under the skin is to be
measured. The skin and underlying blood vessels can
be illuminating by a light emitting diode. Reflected light
is measured with a light detector. Light reflected from the
blood contains information of the characteristic that is to
be measured. But it comprises also undesired reflected
light, i.e. light reflected from the skin and muscles. Fur-
thermore, it also contains dark current. A current lis pass-
ing through the detector, which has 2 components;

- acurrent which is independent on the incoming light
(dark current)
- acurrentwhichis proportional with the incoming light

[0051] During the period that the clock ¢4 is active
(T(¢4)) the current coming from the light detector will go
through the transistor which is connected with clock ¢,
and will thereby reduce the voltage on the lower knot of
the capacitor. The Voltage reduction equals I(¢4)*
T(¢4)/C. 1(¢4) being the average current during the period
T(94).

[0052] During the period that the clock ¢, is active
(T(9,)) the current coming from the light detector will go
through the transistor which is connected with clock ¢,
and also through the transistor above. The latter transis-
tor is positioned in a current-mirror configuration (e.g.,
the gate is in common with the neighbouring transistor).
The neighbouring transistor will produce the same cur-
rent, but flowing from the power supply to the capacitor
(instead of the light detector), with the result that the volt-
age on the lower knot of the capacitor will increase. The
Voltage increase equals [(d2)* T(¢2)/C. [(¢o) being the
average current during the period T(¢,).

[0053] If the length of the clocks ¢; is chosen equal,
(T(d1)= T(do)=T(¢;), the voltage over the capacitor is:
[1(d2)-1(d4)]* T(9;)/C. This means that the voltage variation
on the capacitor is:

- independent of the dark current,

- proportional to the difference in incident light flux be-
tween the flux at high pressure of the heartbeat and
the flux at low pressure of the heartbeat.

- independent of the characteristics of the transistors,
if the supply voltage and the capacitor value is large
enough to keep all transistors in saturation during
operation, and if both transistors of the current mirror
don’t differ significantly.

[0054] By choosing the capacitor value large enough,
one can repeat this process for a finite number of times
(e.g., 1, 10, 50, 100, 1000, 10000, 100000 times) such
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that the eventual difference signal on the capacitor in-
creases at every iteration and the noise signal on the
capacitor become less important. Hereby a precise
measurement signal can be achieved.

[0055] By means of a reset signal the voltage over the
capacitor can be initially set to 0. To do this, the readout
line of the memory matrix can be connected to the voltage
of the power supply and subsequently the reset transistor
can be activated.

[0056] For the readout of the measurement value, one
can make use of the fact that the capacitor value C is
chosen large, such that it is larger than the capacitor val-
ue of the read-out line. This read-out line can be pre-
charged on the power supply voltage and made of high
impedance. The opening of the reset transistor causes
a charge redistribution and the voltage on the read-out
line can be measured.

[0057] To measure the amount of incoming light, one
can also make a single measurement (only ¢, is steered).
But in such a case the dark current can be eliminated in
a different way. One could make use of a blind detector,
which is covered such that no light is coming in and only
a dark current is measured. The difference of the meas-
ured signal in an open detector with the signal of the blind
detector represents then the actually incoming light.
[0058] To summarise the blind detector can be steered
by the clock ¢,’, which can be coincide with ¢4 as illus-
trated in Figure 4, or shifted a little in time, as illustrated
in Figure 3.

[0059] By choosing the charging capability of the
charge storage elementlarge enough or else by choosing
the capacitor value large enough, one can repeat this
process of charging and discharging for a finite number
oftimes (e.g., 1,10, 50, 100, 1000, 10000, 100000 times)
such that the charge stored on the charge storage ele-
ment or the capacitor increases at every iteration. That
way an integrated value is obtained. After charging and
discharging the charge storage element a number of
times, the charge can be conducted to an output for anal-
ysis. That way the signal strength at the output can be
increased and the noise signal on the capacitor become
less important. The sets of measurement intervals can
correspond with specific repetitions in for example the
heartbeat cycle. In such way, an integrated value and
subsequent read-out of said integrated value are
achieved and the characteristic of a material, for example
human or animal tissue can be determined from this in-
tegrated value.

[0060] Read-out of the charge storage element is
achieved by a third circuitry part (6) connected to the
charge storage element. This third circuitry part is de-
signed to conduct charge from the charge storage ele-
ment to an output of the sensor at certain moments in
time, possibly in predefined time frames or in a periodic
way. This can be after a number of periods of charging
and discharging. To conduct the charge from the charge
storage element to the output, this third circuitry part com-
prises a third switching element. If the switching element
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is in the conducting state, the charge from the charge
storage elementis conducted to an output. This switching
element can be a transistor. The switching element can
be switched to the conducting state by applying a voltage
V5. Periodic switching the transistor can be done accord-
ing to a function called RESET in Figures 1 and 2.
[0061] The above differential measurement approach
in combination with integration has as a further advan-
tage that absolute values of the measurement device,
which can differ over time (due to aging), are also less
problematic, which is the case particularly when organic
based devices are used.

[0062] In certain embodiments, such a circuit may be
used for measuring the blood flow or the oxygen level of
such blood flow. These circuits can also be used to gen-
erate a substantially noise free signal from an organic
electronics device, which can repetitively measure a sub-
stantially invariant parameter, each measurement itself
having a high-noise component.

[0063] Additionally transistors may amplify the signal
difference between both measurement devices using
control logic.

[0064] The switching elements can be transistors.
Transistors can have an uncertain VT. VT can vary in a
certain voltage range, called the uncertain voltage region,
having a lower and an upper voltage. At voltages sub-
stantially above the upper voltage, the transistor is al-
ways switched to the conducting state. Below the lower
voltage, the transistor is always in the non-conducting
state. Transistors showing variable VT should be oper-
ated outside the region where VT varies, so voltages ap-
plied to the transistor should be outside this uncertain
region. Therefore circuitry is connected to these transis-
tors for applying voltages outside this uncertain voltage
range, so that the transistors can be switched between
a conducting and a non-conducting state at opposite
sides of this uncertain region. The current ratio between
the conducting and the non-conducting state can for ex-
ample be 10, 100, or another value. In the preferred case
this ratio is above 1000.

[0065] The method can be used in adevice comprising
a measurement device and underlying electronics that
are fully integrated in an organic material, wherein the
VT variability problem is often apparent.

[0066] The measurement signal may be a periodic sig-
nal. This periodicity may be present in the characteristic
that is measured. An example is the measurement of a
characteristic in the blood, where the heart beat cycle
introduces a periodicity. Another example is a periodic
gasflowin atube. In case light reflected from the material
is measured, the resulting signal will be a periodic signal.
[0067] The periodic signal may also induced by anoth-
er external component. In case of detecting light reflected
from a material, an external light source may be used
and illumination of the material can be done in a periodic
way.

[0068] In case of a periodic signal, charging of the
charge storage capacitor can be done around the max-
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imum of the periodic measurement signal and discharg-
ing can be done around the minimum of the periodic
measurement signal. To detect maxima and minima in
the periodic measurement signal an extra control logic
block is preferably included in the control circuitry part.
[0069] Depending on the application, different combi-
nations of first and second measurement elements and
first and second circuitry parts may be possible. Possibly
extra measurement elements or circuitry parts can be
added or the functionality of circuitry parts can be extend-
ed. Also some other elements can be added. These
measurement elements may be temperature sensors,
light detectors or any other measurement means to
measure a characteristic of a material. In many applica-
tions light reflected of a material gives information on the
characteristic to be measured. Light reflected from the
blood in the skin gives information on the oxygen content
of the blood. Also, light reflected of small spots of a text
or a figure gives information on the colour of this spot or
text. Below several combinations of measurement ele-
ments and circuitry parts are represented. Other combi-
nations are also possible.

[0070] For some applications one light detector, con-
nected to the first and the second circuitry part is suffi-
cient, as represented in Figure 1. The detector may first
measure a signal comprising desired and undesired com-
ponents. Afterwards a signal comprising only undesired
components is measured. The circuitry eliminates the
undesired components.

[0071] An example where only one light detector is
needed is the measurement of blood flow under the skin.
In the case of blood flow the first measurement signal is
composed of light reflected by the blood and light reflect-
ed by the skin and tissue underneath the skin (at high
blood pressure). The second measurement signal only
comprises light reflected by the skin and tissue under-
neath the skin (at low blood pressure). The circuitry elim-
inates light reflected by the skin and tissue underneath
the skin.

[0072] With this circuitry and measurement method,
variations of lightintensity can be eliminated by repeating
the measurement different times before discharging the
charge storage element. Also a relatively weak light in-
tensity is not a problem as anincreased signal is obtained
by accumulating charge on the charge storage element
over more periods.

[0073] To eliminate the influence of dark current of a
detector a combination of a light detector and a blind
detector can be used (Figure 2). A blind detector is a
detector which is covered to prevent incident light from
entering the detector. Such a blind detector can be used
for measuring dark current. This is useful in case the dark
current produced by detector becomes important, for ex-
ample when using organic light detectors. The method
presented above can be used to eliminate the dark cur-
rent of the organic light detector. The first measurement
current comprises the signal from the characteristic in
combination with the dark current. The second measure-
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ment current, from the blind detector only, comprises the
dark current.

[0074] Often an extra light source is used, such as a
light emitting diode. This is useful in case the existing
light intensity is insufficient or in case the light intensity
is unreliable. Such a measurement device includes a
mechanism for providing an optical signal on a material
and a mechanism for detecting the optical signal as re-
ceived after reflection from this material. In particular, the
device delivering the signal may be a light emitting diode
(LED) or even an organic light emitting diode (OLED).
Likewise, the signal detecting device may be a photo
detector or light detector, or even an organic photo de-
tector.

[0075] Directillumination of the detector by the LED or
by light that reflects before entering material is preferably
substantially avoided. Light that has not entered the ma-
terial is of no use for the detector. This is the case when
the oxygen content of blood under the skin needs to be
measured. This is illustrated in Figure 5. Light emitted by
the LED (11) is partially reflected by the skin (14) and
partially transmitted to the blood vessel (15). Light com-
ing from the LED (11) or reflected at the skin (14) should
not reach the light detector (12) whereas light reflected
from the blood (15) should reach the detector (12). There-
fore, a light-absorbing or reflecting layer (13) may be in-
cluded between the LED and detector to prevent the in-
cidence of such undesired light (can be directly incident,
orindirectly incident (e.g. after reflection)) into the detec-
tor. In other words alight absorbing or reflecting structure,
element or layer can be present such that the amount of
light reaching the detector (originating from the light
source, possibly LED) not having penetrated said mate-
rial is reduced. Therefore the light absorbing or reflecting
structure, element or layer can be positioned in the path
of direct or indirect illumination of light generated by said
emitter towards said detector. An element or layer can
putin between the detector and the emitter. In a specific
embodiment, such a light-absorbing layer is obtained by
etching a V-groove into the substrate and filling this
groove with a material that absorbs light at the wave-
length being used. Alternatively, the V-groove may be
filled with a metal to reflect the undesired light.

[0076] Combining light detectors and light emitting di-
odes (LEDs) with different wavelengths allows measure-
ments with signals at different wavelengths. In the fol-
lowing, "different" is meant to indicate that the described
elements have different emission or absorption spectra,
e.g. they emit or absorb different frequencies. Different
wavelengths can easily be obtained when the compo-
nents, i.e. detectors and LEDs, are made of organic ma-
terials. Such components have a different emission
and/or absorption spectrum when compared to classical
non-organic components. The emission and absorption
spectrum of organic components can be relatively broad
and their absorption spectra may be limited towards high-
er frequency or energy photons. This means that their
emission and absorption spectra can be appropriately
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chosen for the specific implementation. Different combi-
nations of detectors and LEDs are represented below.
They can easily be produced in organic materials, but in
many cases also in classic non-organic materials. As an
example, the measurement of the oxygen content of
blood in atissue is chosen. Differentapproaches are pos-
sible.

[0077] Itis possible to use two LEDs with narrow emis-
sion spectra and one detector with a broad absorption
spectrum. The absorption spectrum of the detector is
chosen such that it can detect the wavelengths emitted
by both LEDs, so that it can detect the emission spectra
of both LEDs. In a situation where oxygen content of the
blood is to be measured, one could put a first LED gen-
erating light at a first frequency (e.g., red light of a first
freq.), a second LED generating light at a second fre-
quency (e.g., red light of a second frequency or infrared
(IR) light) and a detector, which is able to absorb both
frequencies. Non-organic LEDs can emitlightin a narrow
frequency range. Non-organic detectors can absorb pho-
tons with energy larger then the bandgap energy, which
means that if the detector is designed to collect photons
of the light of afirst, lower, frequency, it would also collect
lightatasecond, higher frequency. This means thatemis-
sion and detection of light of both frequencies cannot
happen at the same time; as only one signal would be
generated in the detector.

[0078] Organic light emitting diodes (OLED) and or-
ganic light detectors can cover only a limited frequency
range or can cover a wide frequency range. Organic de-
tectors optimized for covering both wavelengths are dis-
closed as well as organic detectors optimized for cover-
ing a single wavelength.

[0079] Signals at different wavelengths can be ob-
tained by using a signal generator (e.g., a light generator
as for instance a light source), which produces a signal
with a broad emission spectrum and at least two signal
detectors (e.g. optical detectors) with preferably narrow
absorption spectrum. Organic light emitting diodes and
organic light detectors fulfil these requirements. A single
organic light emitting diode (OLED), two organic light de-
tectors, and a plurality of organic transistors can be com-
bined. The OLED can have a wide spectrum, which emits
light of a first frequency (e.g., red light) and a second
frequency (e.g., different red light or IR light), and for
which the emission spectrum is known (see Figure 8).
This figure shows an OLED emission spectrum showing
light emission from about 600 nm (yellow) to 800 nm (in-
frared). Such an approach could be used for weighting
the different detected signals as a function of their relative
initial strengths. A first detector absorbs light in a first
frequency range (e.g., the first light frequency), and a
second detector absorbs light in a second frequency
range (e.g., the second light frequency). The first and
second frequency range can be substantially centred
around the first light frequency and the second light fre-
quency, respectively. The detectors can be such that they
are mainly absorbing light of the first frequency and the
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second frequency, respectively. This is illustrated in Fig-
ure 7. It shows the absorption spectra of rather 2 similar
molecules, i.e. F16CuPc and NiPc. However, at 600 nm
NiPc absorbs substantial more than F16CuPc (about
50% more), whereas at 800 nm F16CuPc absorbs much
more than NiPc. In order to avoid interference between
detectors, the frequency ranges preferably do not have
a substantial overlap region. These embodiments allow
the contemporaneous measurements of light of two dif-
ferent frequencies.

[0080] Formany applications measurements on differ-
ent locations can be used. An example is measurement
ofthe oxygen content of blood in atissue. Oxygen content
in the blood gives information on the wound healing proc-
ess or concerning the location of a bacterial infection. In
case of wound healing or detecting the location of a bac-
terial infection, it is useful to measure the oxygen content
in the skin at different locations. Instead of scanning one
combination of LED, detector, and circuitry over the
wound, combinations of LEDs, detectors, circuitry and
switching elements, called a sensor unit, can be repeated
to cover a larger area, such that parallel measurements
over a larger area become possible. The sensors units
can be repeated in a one- or a two-dimensional array or
in other geometrical configurations. The exact location
ofthe sensor units depends on the topography and shape
of surface that needs to be measured. The sensor units
with light emitting diodes, light detectors and transistors
may be organized in matrix form. Each matrix element
of the matrix or else each sensor unit of the sensor can
comprise a single or a plurality of organic light emitting
diode and a single or a plurality of organic light detector
and circuitry comprising a plurality of organic transistors.
[0081] Blind detectors may be added in some sensor
units of such an array to eliminate dark current. These
additional light detectors are covered to prevent incident
light from entering. Each matrix element of a matrix may
include two different light emitting diodes, two different
light detectors and a plurality of transistors. One of the
two detectors may be a blind detector (e.g., can be cov-
ered in order to prevent light to fall in). Each matrix ele-
ment of the matrix may include a circuit using the tran-
sistors to amplify the signal difference between the two
light detectors. In each matrix cell or in a certain set of
matrix cells (for instance a row or a column in a matrix)
ablind detector can be used. Also two blind light detectors
may be added to each matrix cell or may be added to
certain rows or columns of the said matrix.

[0082] Each matrix element of the matrix may include
two different light emitting diodes, four different light de-
tectors and a plurality of transistors. Here, two of the four
said light detectors may be covered to prevent incident
light from falling in. Two circuits can then be present per
matrix cell which use the transistors to amplify the signal
difference between a pair two of the light detectors.
[0083] These arrays can be produced relatively easy
and cheap in organic materials. Plastic components may
be deposited by e.g. printing, evaporation or spin-coating
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and other known preferably low-cost techniques for or-
ganic electronics fabrication. Moreover, relatively high
integration densities can be achieved and different con-
stituting elements can be processed in parallel, i.e. in the
same process steps. This also allows for inexpensive
production of one and two dimensional arrays with meas-
urement places each having their signal generator and
their signal detector and underlying electronics, providing
one or two-dimensional pictures of the characteristics of
the material under measurement.

[0084] Also, at least one connector for power and sig-
nals may be present. Further, a pre-amplification circuit
may be included within the device.

[0085] Furthermore read-out electronics can be add-
ed, meaning specific control structures for the readout of
this matrix. A method for reading out the charge on the
capacitances of the sensor units includes reading the
charges out in a sequential manner to obtain an image
of the characteristic. Each sensor unit can correspond to
one pixel of the image. A readout circuit can be integrated
in the array of sensor units and may be specifically adapt-
ed for use with low-cost organic electronics.

[0086] A display or possibly a flexible display made of
organic material, may be added to provide the images or
measurements. The read-out circuitry realises an image
of the characteristic on this display.

[0087] As mentioned before several times, in many
cases it is beneficial to make these detectors, LEDs, and
circuitry parts in organic materials. This is especially the
case when making a large array of sensor units. These
materials are flexible and the sensor or array of sensor
units can be applied on materials with differentgeometry,
such as ahumanbody. These materials can be deposited
by low-cost techniques for organic electronics fabrication
allowing for mass production. Furthermore, different con-
stituting elements can be processed in parallel, i.e. in the
same process steps allows for production of one and two
dimensional arrays each having their signal generator
and their signal detector and underlying electronics. Also,
relatively high integration densities can be achieved.
[0088] Methods thatcan be used for depositing organic
material are printing, evaporation or spin-coating and oth-
er known methods.

[0089] Intelligent wound care that allows inspection of
wound healing is currently used for different applications.
An example is the inspection of the "survival of a flap"
after an operation in which a part of the skin has been
transplanted. Presence of blood flow indicates that the
skin will survive. Another example is inspection of wound
infection by detection of (local) increased blood oxygen
consumption. Also detection of bedsores and blood flow
problems related to diabetics is possible. Different tech-
niques to measure the blood flow through the skin exist,
such as duplex US-Doppler echography, IR laser scan-
ning, and NIR reflection spectroscopy. However, the spa-
tial resolution ofthese techniques is too low. Also opening
of the bandage, covering the wound, is required which
may impede the healing process. Blood strongly absorbs
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and scatters red light. The blood pressure goes up and
down with the heartbeat and so does (by expansion) the
volume of blood in the blood vessels. The scattering and
reflection of all other skin tissue remains unchanged with
the heartbeat, only the reflection by the blood vessel
changes. This has been used before to determine the
heartbeat by the global reflection of a large spot. Also a
small spot from a glass fiber has been used to determine
the blood flow locally. A physician using such a technique
has to move the glass fiber over the wound. Taking such
measurements requires that the bandage covering a
wound be opened, which increases the risk of infection.
Further, the oxygen level can be determined if two differ-
ent light sources are used, due to the difference in scat-
tering and reflection between oxyhemoglobin and hemo-
globin.

[0090] Other approaches use a classical detector and
aclassical LED, which are not flexible, but are integrated
on a flexible substrate for application on a human or an-
imal body. This technique causes non-uniform pressure
on the body, which hampers the measurement accuracy,
reduces patient comfort and may negatively impact the
healing process.

[0091] A sensor comprising an array or matrix of dif-
ferent sensor units made of organic materials as de-
scribed above allows a uniform pressure on a wound.
When made in organic materials high spatial resolution
can be obtained. Furthermore monitoring blood flow
through the skin without opening the bandage is possible.
[0092] Embodiments described above may be inte-
grated in a bandage, which is used to cover and protect
wounds. Measuring a characteristic of human or animal
tissue or wound of a living human or animal, related to
either oxygen or blood flow within the tissue or wound is
possible. The method includes performing measure-
ments on atleast one place on said tissue, or on a plurality
of places, preferably arranged in a one or two dimension-
al array (which may be denoted as matrix or regular grid
pattern). Depending on the embodiment the measure-
ment duration may exceed at least one heart beat cycle,
or a plurality of heat beat cycles, such as for example 10,
50,100, 500, 1,000, 2,000, 5,000, 10,000 or 100,000,
heart beat cycles.

[0093] The sets of measurement intervals can corre-
spond with specific repetitions in the heartbeat cycle. In
such way, an integrated value and subsequent read-out
of said integrated value are achieved and the character-
istic of the human or animal tissue can be determined
from said integrated value.

[0094] In situations where OLEDs and corresponding
organic detectors of only one colour or frequency are
used, the blood flow in the skin under the bandage can
be imaged without opening the bandage.

[0095] The blood oxygen level in the skin under the
bandage can also be imaged when active circuitry for
measuring two different wavelengths is used. Therefore
organic OLEDs with two different wavelengths in combi-
nation with 1 broadband organic detector and a plurality
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of organic transistors may be used. Else OLEDs and cor-
responding organic detectors of two different colours or
frequencies can be used,

[0096] Other characteristics of human or animal tissue
which can be measured according to the present inven-
tion are for instance linked with the presence or concen-
tration of certain constituents of the blood, or the concen-
tration or presence of markers in the blood, which may
have been added to it. In preferred embodiments the
presence or concentration has periodic behaviour with a
frequency that corresponds to the heartbeat frequency.
[0097] In certain embodiments, a control logic block
which can determine the occurrence of high and low
blood pressure is further included. Such a control logic
block may comprise a plurality of capacitances that are
charged by one or more signals originating from one, two
or more organic light detector(s) on at about the specific
times of high or low blood pressure. Some capacitances
may be charged at high blood pressure occurrences
while others may be charged at low blood pressure oc-
currences. These capacitances can be charged over dif-
ferent heartbeat periods as described above, such that
the signal-to-noise ratio of the image can be improved.

[0098] The scattered lightfromthe OLEDsis measured
by the organic detectors in conjunction with a heartbeat
cycle of a patient to which the bandage is applied. The
difference between high blood-pressure low blood-pres-
sure signals is sampled for several periods to average
noise effects out. The organic transistors in the circuit
control the sampling period, the signal amplification and
the read-out selection.

[0099] Embodiments described above may be inte-
grated in a bandage, which is used to cover and protect
wounds.

[0100] In certain embodiments, a matrix of OLEDs, or-
ganic detectors and organic transistors can be integrated
on a thin foil, preferably a flexible thin foil, that is incor-
porated into a bandage (see Figure 9).

[0101] In other embodiments several thin foils may be
incorporated in the bandage, each with its own function-
ality. An example is a combination of foils to implement
a blood flow patch, an oximeter patch, a direct read-out,
a differential read-out with a blind reference detector in
the matrix cell, or in a matrix row, or in a matrix column,
or one cell per matrix.

[0102] In certain embodiments, if wound liquids are
produced, the thin foil(s) on which the OLEDs, organic
detectors and organic transistors are disposed may in-
clude holes (e.g. round holes, but any shape can be used)
or trenches (e.g., rectangular trenches) to allow the
wound liquids to be absorbed by other parts of the band-
age (e.g., gauze material).

[0103] Inother embodiments, additional layers may be
incorporated for wound healing and wound protection. In
certain embodiments a (set of) sealing layer(s) is further
included.

[0104] In certain implementations, a device in the form
of a layer of low-cost plastic electronics is added into a
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classical disposable bandage that is used to cover a
wound, for instance, after an operation or during (emer-
gency) first-aid care. This additional layer allows for a
read-out to produce an image containing information
about the wound healing process. This is done by con-
necting external contacts on the bandage to appropriate
read-out equipment.

[0105] Still further, a mechanism for attaching the
above-mentioned device removably to the (human) body
is included (such as an adhesive strip).

[0106] This measurement method using organic light
emitting diodes, organic photo detectors, and organic cir-
cuitry may also be included in foils for making colour or
grey scale copies of bended surfaces, such as old books.
A method and tool for copying black and white pictures
of bent surfaces is already known. Using this method with
oneorganic LED and atleast one detector also grey scale
copies can be made. Using a wideband organic LED and
at least three narrow band organic light detectors (for
example yellow, blue and red) also colour copies can be
made.

[0107] The method may also be used to detect the
composition of a gas flowing in a tube. In case this is a
periodic flow, the measurement can be done without in-
troducing an extra periodical signal. In case the gas flow
is continuous, a periodic signal can be obtained by mod-
ulating the organic light emitting diode(s).

Claims

1. A sensor comprising a plurality of sensor units ar-
ranged in a one or two dimensional matrix, each sen-
sor unit comprising:

* a charge storage element,

« a first measurement element for producing at
first times a first measurement current compris-
ing desired components and undesired compo-
nents A and B and at second times a third meas-
urement current consisting of the undesired
components A and B;

+ a second measurement element for producing
atsaid first and second times respectively a sec-
ond measurement current and a fourth meas-
urement current, each comprising the undesired
component A,

« a first circuitry part connected between said
charge storage element and said first and sec-
ond measurement elements, said first circuitry
part being configured to periodically apply a
charging current to said charge storage element
for charging said charge storage element over
a predefined number of periods, said charging
current being the first measurement current mi-
nus the second measurement current, said first
circuitry part comprising first switching ele-
ments,
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 asecond circuitry part connected between said
charge storage element and said first and sec-
ond measurement elements, said second cir-
cuitry part being configured to periodically apply
a discharging current to the charge storage el-
ement for discharging said charge storage ele-
ment over said predefined number of periods,
said discharging current being the third meas-
urement current minus the fourth measurement
current, said second circuitry part comprising
second switching elements,

« said first and second switching elements being
switchable between a conducting state and a
non-conducting state,

« a third circuitry part connected between said
charge storage element and an output of said
sensor, said third circuitry part comprising a third
switching element switchable between a con-
ducting and a non-conducting state, said third
switching element being arranged for conduct-
ing charge stored on the charge storage element
to said output, said third circuitry part being de-
signed for periodically conducting said charge
after said predefined number of periods,

« control circuitry for applying voltages to said
first and second switching elements according
to a predetermined periodical timing scheme,
such that in each period of said timing scheme
said first and second switching elements are
switched to the conducting state for a given time
and that the undesired components A and B are
eliminated from the charge stored on said
charge storage element as a result of the charg-
ing and discharging currents.

A sensor according to claim 1, characterised in that
said first circuitry part consists of said first switching
elements, said second circuitry part consists of said
second switching elements and a current mirror and
said third circuitry part consists of said third switching
element.

A sensor according to claims 1 or 2 wherein each
sensor unit is adapted for treating a periodic meas-
urement signal, and wherein said timing scheme is
determined such that said charging currentis around
the maximum of said periodic measurement signal
and said discharging current is around the minimum
of said periodic measurement signal.

A method according to claim 3 wherein said control
circuitry comprises a control logic block to determine
the occurrence of said maximum and said minimum.

A sensor according to claims 1 or 2 or 3 wherein for
each sensor unit said first measurement element
comprises at least one light detector connected to
said first and second circuitry parts and wherein said
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timing scheme is synchronised with a periodic illu-
mination scheme of said at least one light detector.

A sensor according to claim 5 wherein said second
measurement element comprises a blind detector
connected to said first and second circuitry parts,
said blind detector being a light detector covered
from incident light.

A sensor according to claim 5 or 6, each sensor unit
further comprising at least one light emitting diode.

A sensor according to claim 7, each sensor unit fur-
ther comprising a light-absorbing or light-reflecting
layer between said at least one light emitting diode
and said at least one light detector.

A sensor according to claims 7 or 8, each sensor
unit comprising a light emitting diode with a broad
emission spectrum, two light detectors with a narrow
absorption spectrum, said narrow absorption spec-
tra of said two light detectors being different, said
two narrow absorption spectra falling within said
broad emission spectrum of said light emitting diode.

A sensor according to any one of the preceding
claims, further comprising at least one connector for
power and signals.

A sensor according to any one of the preceding
claims further comprising read-out electronics for
reading out said sensor units in a sequential manner.

A sensor according to claim 11 further comprising a
display, said read-out electronics being provided for
realising on said display a one or two-dimensional
image of said charges on said charge storage ele-
ments in said one or two dimensional matrix.

A sensoraccording to any one of claims 7 to 9 where-
in said light emitting diode, said circuitry parts, said
charge storage element, and said detectors are
made of organic materials.

A sensor according to claim 13 further comprising a
flexible material.

A sensor according to claim 14 wherein said flexible
material is a bandage for covering a wound.

A sensor according to claim 14 wherein said flexible
material is a foil incorporated in a bandage for cov-
ering a wound.

A sensoraccording to claim 16 wherein said foil com-
prises afirstfoil comprising said organic light emitting
diodes, a second foil comprising said organic light
detectors, and a third foil comprising each of said
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circuitry parts.

18. A sensor according to claim 17 wherein said foils

include holes or trenches.

19. A method for removing one or more undesired com-

ponents from a measurement signal related to a
characteristic, wherein a sensor according to claim
1is used, said method comprising the following steps
in each sensor unit:

a) measuring at first times a first measurement
value of said measurement signal by means of
thefirstand second measurement elements, the
first measurement element producing the first
measurement current comprising desired com-
ponents and undesired components A and B
and the second measurement element produc-
ing the second measurement current compris-
ing the undesired component A,

b) applying the charging current, which is the
first measurement current minus the second
measurement current, to the charge storage el-
ement of the respective sensor unit during a giv-
en time for charging by means of the first switch-
ing elements of the respective sensor unit,

¢) measuring at second times a second meas-
urement value of said measurement signal by
means of the first and second measurement el-
ements, the first measurement element produc-
ing the third measurement current consisting of
the undesired components A and B and the sec-
ond measurement element producing the fourth
measurement current comprising the undesired
component A,

d) applying the discharging current, which is the
third measurement current minus the fourth
measurement current, to said charge storage el-
ement during a given time for discharging by
means of the second switching elements of the
respective sensor unit, such that the undesired
components A and B are eliminated from the
charge stored on said charge storage element
as a result of the charging and discharging cur-
rents,

e) repeating steps a) to d) a predefined number
of times,

f) conducting charge accumulated on said
charge storage element to an output by means
of the third switching element of the respective
sensor unit.

20. A method according to claim 19 wherein said meas-

urement signal is a periodic signal.

21. A method according to claim 20 wherein said first

times are chosen around the maximum of said peri-
odic signal and said second times are chosen around
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the minimum of said periodic signal.

A method according to claims 19 or 20 or 21 wherein
the first and second measurement elements are light
detectors.

A method according to claim 22 wherein said second
light detector is a blind detector, said blind detector
being a light detector covered from incident light.

A method according to any one of claims 19-23 fur-
ther comprising the step of illuminating each light
detector by means of atleast one light emitting diode.

A method according to claim 24 wherein said at least
one light emitting diode comprises one light emitting
diode with broad emission spectrum, wherein the
firstlight detector has a first narrow absorption spec-
trum, and wherein the second light detector has a
second narrow absorption spectrum, said first and
second narrow absorption spectrum of said first and
second light detectors being different, said first and
second narrow absorption spectra lying within said
broad emission spectrum of said light emitting diode.

A method according to any one of claims 19-25 fur-
ther comprising g)

performing a) to e) on a plurality of locations in
the one- or two-dimensional matrix ,

h) conducting said charges stored on said
charge storage elements on said plurality of lo-
cations to said output in a sequential manner.
i) displaying said charges on said charge stor-
age elements as a one- or two-dimensional im-
age.

A method according to any one of claims 19-26
wherein said characteristic is selected from the
group consisting of blood flow, oxygen content in
blood, constituents of blood, presence of markers in
blood, and concentration of markers in blood.

A method according to claim 27 wherein said meas-
urement signal is the heart beat cycle and wherein
said first measurement value is taken around maxi-
mum blood pressure and said second measurement
value is taken around minimum blood pressure.

Patentanspriiche

1.

Ein Sensor, der eine Vielzahl von Sensoreinheiten
umfasst, welche in einer ein- oder zweidimensiona-
len Matrix angeordnet sind, wobei jede Sensorein-
heit Folgendes umfasst:

+ ein Ladungsspeicherelement,
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« ein erstes Messelement, um bei ersten Malen
einen ersten Messstrom zu erzeugen, welcher
erwiinschte Komponenten und unerwiinschte
Komponenten A und B umfasst, und bei zweiten
Malen einen dritten Messstrom, welcher aus
den unerwiinschten Komponenten A und B be-
steht;

« ein zweites Messelement, um bei den erwahn-
ten ersten und zweiten Malen respektive einen
zweiten Messstrom und einen vierten Mess-
strom zu erzeugen, die jeweils die unerwiinsch-
te Komponente A umfassen,

« ein erstes Schaltkreisteil verbunden zwischen
dem erwahnten Ladungsspeicherelement und
dem erwahnten ersten und zweiten Messele-
ment, wobei das erwahnte erste Schaltkreisteil
konfiguriert ist, um periodisch einen Ladestrom
auf das erwahnte Ladungsspeicherelement an-
zuwenden, um das erwahnte Ladungsspeicher-
element Uber eine vorbestimmte Anzahl von Pe-
rioden zu laden, wobei der erwahnte Ladestrom
der erste Messstrom abziiglich des zweiten
Messstroms ist, wobei das erwéhnte erste
Schaltkreisteil erste Umschaltelemente um-
fasst,

» ein zweites Schaltkreisteil verbunden zwi-
schen dem erwahnten Ladungsspeicherele-
ment und dem erwadhnten ersten und zweiten
Messelement, wobei das erwahnte zweite
Schaltkreisteil konfiguriert ist, um periodisch ei-
nen Entladestrom auf das Ladungsspeicherele-
ment anzuwenden, um das erwahnte Ladungs-
speicherelement Uber eine vorbestimmte An-
zahl von Perioden zu entladen, wobei der er-
wahnte Entladestrom der dritte Messstrom ab-
zliglich des vierten Messstroms ist, wobei das
erwahnte zweite Schaltkreisteil zweite Um-
schaltelemente umfasst,

» wobei die ersten und zweiten Umschaltele-
mente zwischen einem leitenden Zustand und
einem nicht-leitenden Zustand umschaltbar
sind,

« ein drittes Schaltkreisteil verbunden zwischen
dem erwahnten Ladungsspeicherelement und
einem Ausgang des erwahnten Sensors, wobei
das erwahnte dritte Schaltkreisteil ein drittes
Umschaltelement umfasst, umschaltbar zwi-
schen einem leitenden und einem nicht-leiten-
den Zustand, wobei das dritte Umschaltelement
angeordnet ist, um auf dem Ladungsspeicher-
element gespeicherte Ladung zum erwdhnten
Ausgang zu leiten, wobei das dritte Schaltkreis-
teil konzipiert ist, um die erwdhnte Ladung nach
der erwahnten vorbestimmten Anzahl von Peri-
oden periodisch zu leiten,

» Kontrollkreislauf zur Anwendung von Span-
nungen auf die erwdhnten ersten und zweiten
Umschaltelemente gemaR eines voreingestell-
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ten periodischen Zeitschemas, sodass in jeder
Periode des erwahnten Zeitschemas die er-
wahnten ersten und zweiten Umschaltelemente
flir eine bestimmte Zeit auf den leitenden Zu-
stand umgeschaltet werden und sodass die un-
erwiinschten Komponenten A und B aufgrund
der ladenden und entladenden Strome aus der
auf dem erwdhnten Ladungsspeicherelement
gespeicherten Ladung entfernt werden.

Ein Sensor nach Anspruch 1, dadurch gekenn-
zeichnet, dass das erwahnte erste Schaltkreisteil
aus den erwahnten ersten Umschaltelementen be-
steht, dass das erwahnte zweite Schaltkreisteil aus
den erwdhnten zweiten Umschaltelementen und ei-
nem Stromspiegel besteht und dass das dritte
Schaltkreisteil aus dem erwahnten dritten Umschal-
telement besteht.

Ein Sensor nach Anspriichen 1 oder 2, wobei jede
Sensoreinheit angepasst ist, um ein periodisches
Messsignal zu verarbeiten, und wobei das erwahnte
Zeitschema so bestimmt ist, dass der erwahnte La-
destrom rund um den Héchstwert des erwahnten pe-
riodischen Messsignals liegt und der erwahnte Ent-
ladestrom rund um den Mindestwert des erwahnten
periodischen Messsignals liegt.

Ein Verfahren nach Anspruch 3, wobei der erwéhnte
Kontrollschaltkreis einen Steuerungslogikblock um-
fasst, um das Auftreten des erwahnten Hochstwer-
tes und des erwahnten Mindestwertes zu bestim-
men.

Ein Sensor nach Anspriichen 1 oder 2 oder 3, wobei
fur jede Sensoreinheit das erwdhnte erste Messele-
ment zumindest einen Lichtdetektor verbunden mit
dem erwahnten ersten und zweiten Schaltkreisteil
umfasst und wobei das erwahnte Zeitschema mit ei-
nem periodischen Beleuchtungsschema des er-
wahnten zumindest einen Lichtdetektors synchroni-
siert ist.

Ein Sensor nach Anspruch 5, wobei das erwéhnte
zweite Messelement einen blinden Detektor um-
fasst, verbunden mit dem erwéhnten ersten und
zweiten Schaltkreisteil, wobei der erwahnte blinde
Detektor ein von einfallendem Licht abgeschirmter
Lichtdetektor ist.

Ein Sensornach Anspruch 5 oder 6, wobei jede Sen-
soreinheit ferner zumindest eine Leuchtdiode um-
fasst.

Ein Sensor nach Anspruch 7, wobei jede Sensorein-
heit ferner eine Licht absorbierende oder Licht re-
flektierende Schicht zwischen der erwahnten zumin-
dest einen Leuchtdiode und dem erwahnten zumin-
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dest einen Lichtdetektor umfasst.

Ein Sensor nach Anspriichen 7 oder 8, wobei jede
Sensoreinheit eine Leuchtdiode mit einem breiten
Emissionsspektrum, zwei Lichtdetektoren mit einem
schmalen Absorptionsspektrum umfasst, wobei die
erwahnten schmalen Absorptionsspektren der er-
wahnten zwei Lichtdetektoren unterschiedlich sind,
wobei die erwahnten zwei schmalen Absorptions-
spektren in das erwahnte breite Emissionsspektrum
der erwahnten Leuchtdiode fallen.

Ein Sensor nach irgendeinem der vorigen Anspru-
che, welcher ferner zumindest einen Konnektor fir
Energie und Signale umfasst.

Ein Sensor nach irgendeinem der vorigen Anspru-
che, welcher ferner Ausleseelektronik zum sequen-
ziellen Auslesen der erwahnten Sensoreinheiten
umfasst.

Ein Sensor nach Anspruch 11, welcher ferner eine
Anzeige umfasst, wobei die erwdhnte Ausleseelek-
tronik bereitgestellt ist, um auf der erwahnten Anzei-
ge ein ein- oder zweidimensionales Bild der erwahn-
ten Ladungen auf den erwdhnten Ladungsspeicher-
elementen in einer erwahnten ein- oder zweidimen-
sionalen Matrix zu erstellen.

Ein Sensor nach irgendeinem der Anspriiche 7 bis
9, wobei die erwdhnte Leuchtdiode, die erwédhnten
Schaltkreisteile, das erwahnte Ladungsspeicherele-
ment und die erwdhnten Detektoren aus organi-
schen Materialien hergestellt sind.

Ein Sensornach Anspruch 13, derferner ein flexibles
Material umfasst.

Ein Sensor nach Anspruch 14, wobei das erwéhnte
flexible Material ein Verband zum Abdecken einer
Wunde ist.

Ein Sensor nach Anspruch 14, wobei das erwéhnte
flexible Material eine in einen Verband zum Abde-
cken einer Wunde integrierte Folie ist.

Ein Sensor nach Anspruch 16, wobei die erwéhnte
Folie eine erste Folie umfasst, welche die erwahnten
organischen Leuchtdioden umfasst, eine zweite Fo-
lie, welche die erwahnten organischen Lichtdetekto-
ren umfasst, und eine dritte Folie, welche jedes der
erwahnten Schaltkreisteile umfasst.

Ein Sensor nach Anspruch 17, wobei die erwéhnten
Folien Lécher oder Rinnen enthalten.

Ein Verfahren zum Entfernen einer oder mehrerer
unerwiinschter Komponenten aus einem Messsig-
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nal in Verbindung mit einem Merkmal, wobei ein
Sensor nach Anspruch 1 verwendet wird, wobei das
erwahnte Verfahren die folgenden Schritte in jeder
Sensoreinheit umfasst:

a) Messen bei ersten Malen eines ersten Mess-
wertes des erwahnten Messsignals mittels des
ersten und zweiten Messelements, wobei das
erste Messelement den ersten Messstrom er-
zeugt, welcher erwiinschte Komponenten und
unerwiinschte Komponenten A und B umfasst,
und das zweite Messelement den zweiten
Messstrom erzeugt, welcher die unerwiinschte
Komponente A umfasst,

b) Anwenden des Ladestroms, welcher der ers-
te Messstrom abziglich des zweiten Mess-
stroms ist, auf das Ladungsspeicherelement der
jeweiligen Sensoreinheit wahrend einer be-
stimmten Zeit zum Laden mittels der ersten Um-
schaltelemente der jeweiligen Sensoreinheit,
c) Messen bei zweiten Malen eines zweiten
Messwertes des erwdhnten Messsignals mittels
des ersten und zweiten Messelements, wobei
das erste Messelement den dritten Messstrom
erzeugt, welcher aus den unerwiinschten Kom-
ponenten A und B besteht, und das zweite Mes-
selement den vierten Messstrom erzeugt, wel-
cher die unerwiinschte Komponente A umfasst,
d) Anwenden des Entladestroms, welcher der
dritte Messstrom abziiglich des vierten Mess-
stroms ist, auf das erwdhnte Ladungsspeicher-
element wahrend einer bestimmten Zeit zum
Entladen mittels der zweiten Umschaltelemente
der jeweiligen Sensoreinheit, sodass die uner-
winschten Komponenten A und B mittels der
Lade- und Entladestréme aus der auf dem er-
wahnten Ladungsspeicherelement gespeicher-
ten Ladung entfernt werden,

e) eine vorbestimmen Anzahl von Malen Wie-
derholen der Schritte a) bis d),

f) Leiten von auf dem erwahnten Ladungsspei-
cherelement akkumulierter Ladung zu einem
Ausgang mittels des dritten Umschaltelements
der jeweiligen Sensoreinheit.

Ein Verfahren nach Anspruch 19, wobei das erwahn-
te Messsignal ein periodisches Signal ist.

Ein Verfahren nach Anspruch 20, wobei die erwahn-
ten ersten Male rund um den Héchstwert des er-
wahnten periodischen Signals gewahlt werden und
die erwahnten zweiten Male rund um den Mindest-
wert des erwdhnten periodischen Signals gewahlt
werden.

Ein Verfahren nach Anspriichen 19 oder 20 oder 21,
wobei das erste und zweite Messelement Lichtde-
tektoren sind.
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EinVerfahren nach Anspruch 22, wobei der erwahn-
te zweite Lichtdetektor ein blinder Detektor ist, wobei
der erwahnte blinde Detektor ein von einfallendem
Licht abgeschirmter Lichtdetektor ist.

Ein Verfahren nach irgendeinem der Anspriiche 19
bis 23, welches ferner den Schritt des Beleuchtens
jedes Lichtdetektors mittels zumindest einer Leucht-
diode umfasst.

Ein Verfahren nach Anspruch 24, wobei die erwahn-
te zumindest eine Leuchtdiode eine Leuchtdiode mit
einem breiten Emissionsspektrum umfasst, wobei
der erste Lichtdetektor ein erstes schmales Absorp-
tionsspektrum hat, und wobei der zweite Lichtdetek-
tor ein zweites schmales Absorptionsspektrum hat,
wobei das erwahnte erste und zweite schmale Ab-
sorptionsspektrum des erwahnten ersten und zwei-
ten Lichtdetektors unterschiedlich sind, wobei das
erwahnte erste und zweite schmale Absorptions-
spektrum innerhalb des erwahnten breiten Emissi-
onsspektrums der erwahnten Leuchtdiode liegen.

Ein Verfahren nach irgendeinem der Anspriiche 19
bis 25, welches ferner Folgendes umfasst:

g) Ausfliihren von a) bis e) an einer Vielzahl von
Stellen in der ein- oder zweidimensionalen Ma-
trix,

h) sequenzielles Leiten der erwahnten Ladun-
gen, die auf den erwahnten Ladungsspeichere-
lementen gespeichert sind, an der erwahnten
Vielzahl von Stellen zum erwahnten Ausgang.
i) Anzeigen der erwdhnten Ladungen auf den
erwahnten Ladungsspeicherelementen als ein
ein- oder zweidimensionales Bild.

Ein Verfahren nach irgendeinem der Anspriiche 19
bis 26, wobei das erwahnte Merkmal aus der Gruppe
bestehend aus Blutstrom, Sauerstoffgehalt im Blut,
Blutbestandteilen, Anwesenheit von Markern im
Blut, und Konzentration von Markern im Blut ausge-
wahlt wird.

EinVerfahren nach Anspruch 27, wobei das erwahn-
te Messsignal der Herzschlagzyklus ist und wobei
der erwdhnte erste Messwert rund um den héchsten
Blutdruck erfasst wird und der erwahnte zweite
Messwert rund um den niedrigsten Blutdruck erfasst
wird.

Revendications

Capteur comprenant une pluralité d’unités de cap-
teur agencées en une matrice unidimensionnelle ou
bidimensionnelle, chaque unit¢é de capteur
comprenant :
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* un élément de stockage de charge,

* un premier élément de mesure pour produire
a des premiéres fois un premier courant de me-
sure comprenant des composantes souhaitées
et des composantes non souhaitées AetB et a
des secondes fois un troisieme courant de me-
sure constitué des composantes non souhai-
tées AetB;

» un second élément de mesure pour produire
lesdites premiéres et secondes fois respective-
mentun deuxiéme courant de mesure etun qua-
triéme courant de mesure, chacun comprenant
la composante non souhaitée A,

* une premiére partie de circuiterie connectée
entre ledit élément de stockage de charge et
lesdits premier et second éléments de mesure,
ladite premiére partie de circuiterie étant confi-
gurée pour appliquer périodiquement un cou-
rant de charge audit élément de stockage de
charge pour charger ledit élément de stockage
de charge sur un nombre de périodes prédéfini,
ledit courant de charge étant le premier courant
de mesure moins le deuxiéme courant de me-
sure, ladite premiére partie de circuiterie com-
prenant des premiers éléments de commuta-
tion,

» une deuxiéme partie de circuiterie connectée
entre ledit élément de stockage de charge et
lesdits premier et second éléments de mesure,
ladite deuxieme partie de circuiterie étant con-
figurée pour appliquer périodiquement un cou-
rant de décharge a I'élément de stockage de
charge pour décharger ledit élément de stocka-
ge de charge sur ledit nombre de périodes pré-
défini, ledit courant de décharge étant le troisie-
me courant de mesure moins le quatriéme cou-
rant de mesure, ladite deuxiéme partie de cir-
cuiterie comprenant des deuxiémes éléments
de commutation,

* lesdits premiers et deuxiémes éléments de
commutation étant commutables entre un état
conducteur et un état non conducteur,

* une troisiéme partie de circuiterie connectée
entre ledit élément de stockage de charge et
une sortie dudit capteur, ladite troisieme partie
de circuiterie comprenant un troisieme élément
de commutation commutable entre un état con-
ducteur et non conducteur, ledit troisieme élé-
ment de commutation étant agencé pour con-
duire une charge stockée sur I'élément de stoc-
kage de charge vers ladite sortie, ladite troisie-
me partie de circuiterie étant congue pour con-
duire périodiquement ladite charge apres ledit
nombre de périodes prédéfini,

* une circuiterie de commande pour appliquer
des tensions auxdits premiers et seconds élé-
ments de commutation selon un schéma de syn-
chronisation périodique prédéterminé, de sorte
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que dans chaque période dudit schéma de syn-
chronisation, lesdits premiers et deuxiemes élé-
ments de commutation soient commutés a I'état
conducteur pendant un temps donné et que les
composantes non souhaitées A et B soient éli-
minées de la charge stockée sur ledit élément
de stockage de charge en raison des courants
de charge et de décharge.

Capteur selon la revendication 1, caractérisé en ce
que ladite premiére partie de circuiterie est consti-
tuée desdits premiers éléments de commutation, la-
dite deuxieme partie de circuiterie est constituée
desdits deuxiémes éléments de commutation etd’'un
miroir de courant et ladite troisiéme partie de circui-
terie est constituée dudit troisieme élément de com-
mutation.

Capteur selon les revendications 1 ou 2, dans lequel
chaque unité de capteur est adaptée pour traiter un
signal de mesure périodique, et dans lequel ledit
schéma de synchronisation est déterminé de sorte
que ledit courant de charge soit autour du maximum
dudit signal de mesure périodique et ledit courant de
décharge soit autour dudit minimum dudit signal de
mesure périodique.

Procédé selon la revendication 3, dans lequel ladite
circuiterie de commande comprend un bloc de logi-
que de commande pour déterminer 'occurrence du-
dit maximum et dudit minimum.

Capteur selon les revendications 1 ou 2 ou 3, dans
lequel pour chaque unité de capteur ledit premier
élémentde mesure comprend au moins un détecteur
de lumiére connecté auxdites premiéere et deuxiéme
parties de circuiterie et dans lequel ledit schéma de
synchronisation est synchronisé avec un schéma
d’illumination périodique duditau moins un détecteur
de lumiére.

Capteur selon la revendication 5, dans lequel ledit
second élément de mesure comprend un détecteur
aveugle connecté auxdites premiére et deuxieme
parties de circuiterie, ledit détecteur aveugle étant
un détecteur de lumiére couvert par la lumiére inci-
dente.

Capteur selon la revendication 5 ou 6, chaque unité
de capteur comprenant en outre au moins une diode
électroluminescente.

Capteur selon la revendication 7, chaque unité de
capteur comprenant en outre une couche absorbant
la lumiére ou une couche réfléchissant la lumiére
entre ladite au moins une diode électroluminescente
et ledit au moins un détecteur de lumiére.



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

33

Capteur selon les revendications 7 ou 8, chaque uni-
té de capteur comprenant une diode électrolumines-
cente avec un large spectre d’émission, deux détec-
teurs de lumiere avec un spectre d’absorption étroit,
lesdits spectres d’absorption étroits desdits deux dé-
tecteurs de lumiére étant différents, lesdits deux
spectres d’absorption étroits s’inscrivant dans ledit
large spectre d’émission de ladite diode électrolumi-
nescente.

Capteur selon I'une quelconque des revendications
précédentes, comprenant en outre au moins un con-
necteur pour I'alimentation et des signaux.

Capteur selon I'une quelconque des revendications
précédentes, comprenant en outre une électronique
de lecture pour lire lesdites unités de capteur de ma-
niere séquentielle.

Capteur selon la revendication 11, comprenant en
outre un afficheur, ladite électronique de lecture
étantprévue pourréaliser surledit afficheur une ima-
ge uni- ou bidimensionnelle desdites charges sur
lesdits éléments de stockage de charge dans ladite
matrice uni- ou bidimensionnelle.

Capteur selon I'une quelconque des revendications
7 a9, dans lequel ladite diode électroluminescente,
lesdites parties de circuiterie, ledit élément de stoc-
kage de charge, et lesdits détecteurs sont réalisés
en matériaux organiques.

Capteur selon la revendication 13, comprenant en
outre un matériau flexible.

Capteur selon la revendication 14, dans lequel ledit
matériau flexible est un bandage pour couvrir une
plaie.

Capteur selon la revendication 14, dans lequel ledit
matériau flexible est une feuille incorporée dans un
bandage pour couvrir une plaie.

Capteur selon la revendication 16, dans lequel ladite
feuille comprend une premiéere feuille comprenant
lesdites diodes électroluminescentes organiques,
une deuxiéme feuille comprenant lesdits détecteurs
de lumiere organiques, et une troisieme feuille com-
prenant chacune desdites parties de circuiterie.

Capteur selon la revendication 17, dans lequel les-
dites feuilles comportentdes trous ou des tranchées.

Procédé d’élimination d’une ou de plusieurs compo-
santes non souhaitables d’un signal de mesure re-
latif a une caractéristique, dans lequel un capteur
selon la revendication 1 est utilisé, ledit procédé
comprenant les étapes suivantes dans chaque unité
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20.

21.

22,

34
de capteur :

a) lamesure a des premiéres fois d’'une premié-
re valeur de mesure dudit signal de mesure au
moyen des premier et second éléments de me-
sure, le premier élément de mesure produisant
le premier courant de mesure comprenant des
composantes souhaitées et des composantes
non souhaitées A et B et le second élément de
mesure produisant le deuxiéme courant de me-
sure comprenant la composante non souhaitée
A,

b) I'application du courant de charge, qui est le
premier courant de mesure moins le deuxiéme
courant de mesure, a I'élément de stockage de
charge de l'unité de capteur respective pendant
untemps donné pourcharger au moyen des pre-
miers éléments de commutation de l'unité de
capteur respective,

c¢) la mesure a des secondes fois d’'une seconde
valeur de mesure dudit signal de mesure au
moyen des premier et second éléments de me-
sure, le premier élément de mesure produisant
le troisieme courant de mesure constitué des
composantes non souhaitées A etB etle second
élément de mesure produisant le quatrieme
courant de mesure comprenant la composante
non souhaitée A,

d) I'application du courant de décharge, qui est
le troisieme courant de mesure moins le qua-
trieme courant de mesure, audit élément de
stockage de charge pendant un temps donné
pour une décharge au moyen des deuxiemes
éléments de commutation de l'unité de capteur
respective, de sorte que les composantes non
souhaitées A et B soient éliminées de la charge
stockée sur ledit élément de stockage de charge
en raison des courants de charge et de déchar-
ge,

e) la répétition des étapes a) a d) un nombre de
fois prédéfini,

f) la conduction de charge accumulée sur ledit
élément de stockage de charge vers une sortie
au moyen du troisieme élément de commutation
de l'unité de capteur respective.

Procédé selon la revendication 19, dans lequel ledit
signal de mesure est un signal périodique.

Procédé selon la revendication 20, dans lequel les-
dites premiéres fois sont choisies autour du maxi-
mum dudit signal périodique et lesdites secondes
fois sont choisies autour du minimum dudit signal
périodique.

Procédé selon les revendications 19 ou 20 ou 21,
dans lequel les premier et second éléments de me-
sure sont des détecteurs de lumiére.
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28.

35 EP 1872101 B1

Procédé selon la revendication 22, dans lequel ledit
second détecteur de lumiére est un détecteur aveu-
gle, ledit détecteur aveugle étant un détecteur de
lumiére couvert par la lumiére incidente.

Procédé selon I'une quelconque des revendications
19 a 23, comprenant en outre I'étape d’illumination
de chaque détecteur de lumiére au moyen d’au
moins une diode électroluminescente.

Procédé selon larevendication 24, dans lequel ladite
au moins une diode électroluminescente comprend
une diode électroluminescente avec un large spec-
tre d’émission, dans lequel le premier détecteur de
lumiére a un premier spectre d’absorption étroit, et
dans lequel le second détecteur de lumiére a un se-
cond spectre d’absorption étroit, lesdits premier et
second spectres d’absorption étroits desdits premier
et second détecteurs de lumiére étant différents, les-
dits premier et second spectres d’absorption étroits
se trouvant au sein dudit large spectre d’émission
de ladite diode électroluminescente.

Procédé selon I'une quelconque des revendications
19 a 25, comprenant en outre

g) la réalisation de a) a e) sur une pluralité d’em-
placements dans la matrice uni- ou bidimension-
nelle,

h) la conduction desdites charges stockées sur
lesdits éléments de stockage de charge sur la-
dite pluralité d’'emplacements vers ladite sortie
de maniere séquentielle,

i) 'affichage desdites charges sur lesdits élé-
ments de stockage de charge en tant qu’image
uni- ou bidimensionnelle.

Procédé selon I'une quelconque des revendications
19 226, dans lequel ladite caractéristique est choisie
dans le groupe constitué du débit sanguin, d’une te-
neur en oxygéne du sang, des constituants du sang,
de la présence de marqueurs dans le sang, et de la
concentration de marqueurs dans le sang.

Procédé selon la revendication 27, dans lequel ledit
signal de mesure est le cycle de rythme cardiaque
et dans lequel ladite premiéere valeur de mesure est
prise autour de la pression artérielle maximale et la-
dite seconde valeur de mesure est prise autour de
pression artérielle minimale.
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Figure 1
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Figure 3
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Figure 5
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