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(54) Integrated circuit with water presence arrangement and manufacturing method therefor

(57) Disclosed is an integrated circuit comprising an
electrode arrangement (30, 32) for detecting the pres-
ence of a liquid, said electrode arrangement comprising
a first electrode (30) and a second electrode (32), where-
in, prior to exposure of the electrode arrangement to said
liquid, a surface of at least one of the first electrode and
second electrode is at least partially covered by a com-
pound (40) that is soluble in the liquid; the electrical prop-
erties of the electrode arrangement being dependent on
the amount of the compound covering said surface. An
package and electronic device comprising such an IC
and a method of manufacturing such an IC are also dis-
closed.



EP 2 336 757 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

[0001] The present invention relates to an integrated
circuit (IC) comprising a substrate including a plurality of
circuit elements and a metallization stack covering said
substrate for providing interconnections between the cir-
cuit elements.
[0002] The present invention further relates to a meth-
od of manufacturing such an IC.

BACKGROUND OF THE INVENTION

[0003] Nowadays, integrated circuits (ICs) routinely
comprise patterned metallization layers for interconnect-
ing circuit elements, e.g. transistor terminals in the sub-
strate or to provide external access, e.g. bond pads, to
the circuit elements that are embedded in the semicon-
ductor device. Typically, the metallization layers are
formed by stacking and patterning dielectric layers and
metal layers to obtain the required interconnections. The
dielectric and metal layers themselves may contain sub-
layers. The dielectric layers typically comprise vias to
conductively connect metal portions in the different metal
layers with each other.
[0004] Rigorous testing of the ICs, e.g. when they are
still part of a wafer, takes place to ensure that the IC
operates correctly, e.g. is free of manufacturing defects.
This is important because the IC may be integrated into
an electronic device, where the failure of the IC in the
electronic device would most likely cause the electronic
device to exhibit faulty behavior. For this reason, signif-
icant efforts are made to ensure that defective ICs are
removed from a batch of manufactured ICs to avoid field
returns of electronic devices containing such ICs as much
as possible. Field returns inconvenience the customer,
and can lead to a loss of business because of the cus-
tomer losing faith in the product. Nevertheless, it is very
difficult to capture all defective ICs such that it cannot be
avoided that some defective ICs enter the market, e.g.
inside an electronic device. On the other hand, a returned
faulty electronic device may have entered the market
functioning correctly, where it is possible that the fault
has developed through misuse of the semiconductor de-
vice, e.g. by the customer accidentally submerging the
device in water. Obviously, in such a case, the manufac-
turer cannot be held responsible for the failure of the de-
vice.
[0005] It is difficult to establish why a semiconductor
device returned from the field has failed. Re-engineering
the device to determine the cause of failure is not always
successful and is cost-prohibitive for single devices. US
4,057,823 discloses a structure for a relative humidity
monitor which can be built into an integrated circuit chip.
A small area on a silicon chip is made porous by anodic
etching. This region is then oxidized and a metal counter
electrode is deposited over part of the porous area. Due

to the relatively large surface area in the dielectric under
the counter electrode and the openness of the structure,
ambient moisture can quickly diffuse into the dielectric
under the electrode and adsorb onto the silicon dioxide
surface, such that changes in ambient humidity will be
reflected by measurable changes in capacitance or con-
ductance of the device.
[0006] A drawback of such a moisture sensor is that
in other to determine if an electronic device returned from
the field has been subjected to excess moisture, the sen-
sor must be continuously monitored during the opera-
tional life of the electronic device and its measurements,
or at least measurements exceeding a predefined thresh-
old, stored for future read-out. This is an impractical so-
lution, which furthermore cannot be used in passive com-
ponents.

SUMMARY OF THE INVENTION

[0007] The present invention seeks to provide an IC in
which its exposure to water does not have to be detected
during the actual exposure.
[0008] The present invention further seeks to provide
a method of manufacturing such an IC.
[0009] In accordance with a first aspect of the present
invention, there is provided an integrated circuit compris-
ing an electrode arrangement for detecting the presence
of a liquid, said electrode arrangement comprising a first
electrode and a second electrode, wherein, prior to ex-
posure of the electrode arrangement to said liquid, a sur-
face of at least one of the first electrode and second elec-
trode is at least partially covered by a compound that is
soluble in the liquid; the electrical properties of the elec-
trode arrangement being dependent on the amount of
the compound covering said surface.
[0010] This has the advantage that upon exposure of
the electrode arrangement to the liquid of interest, the
electrical properties, e.g. impedance of the electrode ar-
rangement is permanently altered by at least part of the
compound being dissolved, such that the read-out of the
electrode arrangement is not time-critical to detect the
exposure of the IC to the liquid. Consequently, a more
reliable detection of such exposure is provided, which is
particularly suitable in ICs that cannot be constantly or
immediately read out to detect such exposure.
[0011] The detection of exposure of the IC to the liquid
can simply be done by comparison of the actual electrical
properties of the electrode arrangement with a reference
value, which typically is measured at manufacture when
the IC is known to operate correctly. In an embodiment,
the IC may therefore further comprise a memory storing
a known good value of said electrical properties such that
the comparison may be made without having to return
the IC to its origin of manufacture.
[0012] The IC may further comprise a measurement
circuit conductively coupled to the electrode arrange-
ment for measuring said electrical properties, which pref-
erably is adapted to compare the measured value with
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the known good value stored in memory to determine if
the IC has been exposed to the liquid. This for instance
facilitates a retailer of the IC to verify if a returned faulty
IC has been maltreated, i.e. exposed to the liquid, without
requiring the IC to be sent to its origin of manufacture to
make this determination.
[0013] Although preferable, it is not necessary for the
measurement circuit to be integrated on the IC. Alterna-
tively, the IC may further comprise a plurality of terminals
conductively coupled to the first electrode and the second
electrode respectively for measuring the impedance be-
tween said electrodes, such that the measurement may
be performed off-chip.
[0014] In the IC of the present invention, the electrode
arrangement may be modified with a compound that dis-
solves in any liquid of interest, e.g. any polar or any non-
polar solvent. Most commonly, the liquid will be water, in
which case the compound may be selected from the
group comprising water-soluble sugars and salts, as
these compounds are readily available and are known
to influence the electrical properties of the electrode ar-
rangement. However, it should be understood that any
compound soluble in the liquid of interest may be used,
as long as it affects the electrical properties of the elec-
trode arrangement as previously described.
[0015] In a preferred embodiment, the integrated cir-
cuit further comprises a substrate including a plurality of
circuit elements and a metallization stack covering said
substrate for providing interconnections between the cir-
cuit elements, wherein a metallization layer of said stack
comprises at least one of the first electrode and the sec-
ond electrode, said compound covering the at least one
electrode region of said metallization layer.
[0016] In this embodiment, the electrode arrangement
is integrated in the metallization stack, which means that
the electrode arrangement can be provided using readily
available process steps, most notably CMOS process
steps, thus not adding to the complexity and cost of the
IC manufacturing process. The aforementioned meas-
urement circuit may be realized by some of the circuit
elements.
[0017] In an embodiment, the first electrode may be
comprised in the top metallization layer and the second
electrode may be comprised in an underlying metalliza-
tion layer, wherein the first electrode is perforated, and
wherein the compound is further disposed between the
first electrode and the second electrode. The presence
of a perforated electrode has the advantage that the liquid
can more easily access the compound to be dissolved.
[0018] The IC of the present invention may subse-
quently be packed, thereby providing a package that
comprises an opening for enabling exposure of the com-
pound to said liquid. Such a package may subsequently
be integrated into an electronic device, in particular into
portable electronic devices that are at risk of being ex-
posed to a liquid upon misuse of the device, e.g. mobile
communications devices, laptops, personal digital assist-
ants and so on.

[0019] In accordance with another aspect of the
present invention, there is provided a method of manu-
facturing an integrated circuit, comprising forming an
electrode arrangement for detecting the presence of a
liquid, said electrode arrangement comprising a first elec-
trode and a second electrode; and covering a surface of
at least one of the first electrode and second electrode
with a compound that is soluble in the liquid; the electrical
properties of the electrode arrangement being depend-
ent on the amount of the compound covering said sur-
face. Such a method provides an IC for which the imped-
ance of the electrode arrangement is permanently altered
by at least part of the compound being dissolved, such
that the read-out of the electrode arrangement is not time-
critical to detect the exposure of the IC to the liquid, as
previously explained.
[0020] In a preferred embodiment, the method further
comprises providing a substrate; forming a plurality of
circuit elements on said substrate; forming a metallization
stack covering said substrate for providing interconnec-
tions between the circuit elements, and forming at least
one of the first electrode and the second electrode in a
metallization layer of said stack or on top of said metal-
lization stack. This is particularly advantageous as the
electrode arrangement forming the liquid immersion sen-
sor can be integrated into a standard manufacturing proc-
ess such as a CMOS process without requiring additional
processing steps other than the deposition of the com-
pound.
[0021] The compound may be deposited in any suita-
ble manner, for instance by depositing a solution com-
prising the compound dissolved in a solvent over said
surface; and subsequently evaporating the solvent, thus
providing the compound covering at least one of the elec-
trode surfaces at marginal additional cost.
[0022] In an embodiment, the step of forming at least
one of the first electrode and the second electrode in a
metallization layer of said stack comprises forming the
second electrode in a further metallization layer under-
neath the metallization layer; forming the first electrode
in top metallization layer, said first electrode comprising
a plurality of perforations; etching a cavity between the
first electrode and the second electrode; and filling said
cavity with the compound. This yields an IC in which the
liquid has improved access to the compound through said
perforations.

BRIEF DESCRIPTION OF THE EMBODIMENTS

[0023] Embodiments of the invention are described in
more detail and by way of non-limiting examples with
reference to the accompanying drawings, wherein

FIG. 1 schematically depicts the general concept of
the present invention;
FIG.2 schematically depicts an embodiment of a
method of manufacturing an IC of the present inven-
tion; and

3 4 



EP 2 336 757 A1

4

5

10

15

20

25

30

35

40

45

50

55

FIG. 3 schematically depicts another embodiment of
a method of manufacturing an IC of the present in-
vention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0024] It should be understood that the Figures are
merely schematic and are not drawn to scale. It should
also be understood that the same reference numerals
are used throughout the Figures to indicate the same or
similar parts.
[0025] FIG. 1 schematically depicts the general prin-
ciple of an IC in accordance with an embodiment of the
present invention. The IC comprises an electrode ar-
rangement including a first electrode 30 and a second
electrode 32, at least one of which has a surface covered
by a compound 40 that is soluble in a liquid of interest.
In FIG. 1, the electrode arrangement comprises a capac-
itor in which the plates are formed by the first electrode
30 and the second electrode 32, with the compound 40
forming the dielectric between the plates. It will be un-
derstood that this particular arrangement has been
shown by way of non-limiting example only. The skilled
person will realize that many other arrangements are
equally suitable, such as an arrangement in which the
first electrode 30 has a surface coated with the compound
40, with the second electrode 32 forming a counter or
reference electrode.
[0026] The invention is based on the insight that upon
the compound 40 at least partially dissolving in the liquid
of interest, as shown in FIG. 1, the impedance of the
electrode arrangement is altered due to the change in
dielectric constant and/or resistance caused by the at
least partial removal of the compound 40 being dissolved
in the liquid of interest.
[0027] A measurement circuit 12, which may be inte-
grated on the IC or provided off-chip for connection to
terminals that are conductively coupled to the respective
first electrode 30 and the second electrode 32, is ar-
ranged to measure the electrical properties of the elec-
trode arrangement, e.g. the impedance, at any given time
to determine if the compound 40 has at least been par-
tially removed, thus indicating the exposure of the IC to
the liquid of interest. Such a measurement circuit 12 may
be implemented in any suitable manner. Since it is well-
known per se to measure electrical properties such as
capacitance and impedance, the measurement circuit 12
will not be explained in further detail for reasons of brevity.
[0028] The exposure of the electrode arrangement to
the liquid of interest is typically determined by compari-
son of the measured value of the electrical property with
a reference value that has been determined at the man-
ufacturing stage of the IC, at which stage the IC was
known to operate in accordance with its specifications.
For this reason, such a reference value is sometimes
referred to as a known good value.
[0029] In an embodiment, this reference value is stored
in a memory (not shown) on the IC. This memory may

be implemented in any suitable manner. The measure-
ment circuit 12 may be conductively coupled to the mem-
ory to enable the measurement circuit 12 retrieve the
reference value during a measurement of the electrical
properties of the electrode arrangement for comparison
purposes as previously explained. The memory may be
integrated in the measurement circuit 12.
[0030] The compound 40 may be soluble in more than
one liquid. Depending on the application domain of the
IC of the present invention, a compound 40 may be se-
lected that is soluble in polar solvents, in non-polar sol-
vents and so on. In many consumer electronics applica-
tions, the liquid of interest is water, as the electrode ar-
rangement is used as a liquid immersion sensor to detect
the exposure, e.g. immersion of the electronic device
comprising the IC of the present invention to water as
such exposure typically invalidates the warranty of the
electronic device.
[0031] Any suitable compound 40 may be chosen. As
there are numerous compounds 40 that are suitable for
application in the electrode arrangement of the IC of the
present invention, it is unfeasible to provide an exhaus-
tive list of suitable compounds 40. However, it is noted
that in case of the liquid of interest comprising water, non-
limiting examples of suitable compounds 40 include wa-
ter-soluble sugars, e.g. fructose, glucose, dextrose and
so on, as well as water-soluble salts, e.g. NaCI, KCI, and
so on.
[0032] An important advantage of the IC of the present
invention is that the electrical properties of the liquid im-
mersion sensor formed by the electrode arrangement
comprising the first electrode 30 and the second elec-
trode 32 as well as the liquid-soluble compound 40 are
permanently changed upon exposure of the sensor to
the liquid, as at least part of the compound 40 will be
removed, i.e. dissolved, by the exposure to the liquid.
This means that the sensor may be read out at any suit-
able time following the suspected exposure to the liquid.
This makes the sensor suitable for use in passive devices
e.g. passive RFID tags, where the measurement circuit
12 can only be powered when the IC is brought into a
suitable RF field. Obviously, the present invention is
equally suitable for use in active devices, e.g. devices
permanently connected to a power source.
[0033] The IC of the present invention may be provided
using any suitable manufacturing technology, such as
CMOS, silicon-on-insulator and SiGe technologies. The
IC comprises a substrate 10, e.g. a Si substrate, a SiGe
substrate and so on, which typically comprises a plurality
of circuit elements such as transistors, diodes, and so
on, combinations of which from circuits. These may be
analog or digital circuits. It should be understood that the
present invention is not limited to specific types of ICs.
The present invention may be included in any suitable
IC, including digital ICs, analog ICs and mixed signal ICs.
However, in a preferred embodiment, the electrode ar-
rangement is realized in the metallization stack of such
an IC, as this has the advantage that little modification
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of a standard manufacturing process is required, thus
facilitating the manufacture of an IC of the present inven-
tion at little additional cost.
[0034] An exemplary embodiment of the realization of
the liquid immersion sensor of the present invention in
such a metallization stack is shown in FIG. 2. As shown
in step (a), the interconnections between the circuit ele-
ments in the substrate 10 to define the circuits are typi-
cally provided by a metallization stack 20, which by way
of non limiting example may comprise a plurality of pat-
terned metal layers 22 separated by dielectric layers 24.
In FIG. 2, such a stacked connection is shown on the
right hand side of the substrate 10.
[0035] Any suitable number of metal layers 12 and di-
electric layers 14 may be present. Metal portions in dif-
ferent metal layers 22 may be conductively interconnect-
ed by one or more vias 26 formed in a dielectric layer 24
in between the respective portions of the metal layers
22. Any suitable material may be used to form the met-
allization stack 20, such as Ti, TiN, AI, Cu and combina-
tions thereof to define the metal layers 22 and silicon
oxide, silicon nitride, low-k dielectrics and other dielectric
materials as well as combinations thereof to form the
dielectric layers 24. Although in FIG. 1 these layers are
depicted as single layers, it should be understood that
these layers themselves may comprise a stack of layers,
as is common manufacturing practice in contemporary
semiconductor technologies such as sub-micron CMOS
technologies. For instance, the metal layers 22 may com-
prise Ti, TiN, AICu, TiN stacks, whereas the dielectric
layers 24 may be stacks of e.g. FSG (fluorine-doped silica
glass), SiO2 and HDPOX (high-density plasma oxide).
[0036] In accordance with the present invention, the
top metal layer 22 of the metallization stack 20 comprises
the first electrode 30 and the second electrode 32, which
may be formed in the top metal layer 22 or may be de-
posited on top of the top metal layer 22. Both embodi-
ments are equally feasible. Any suitable metal may be
used for the first electrode 30 and the second electrode
32. Preferably, the metal used is the same metal as used
in the metallization stack 20 such that the electrodes may
be realized using the same processing steps used for
the formation of the metal layers 22 such that the com-
plexity of the IC manufacturing process is not significantly
increased, i.e. the manufacturing cost of the IC is not
significantly increased. Since it is well-known to the
skilled person how to form such electrodes, this will not
be further explained for reasons of brevity only.
[0037] The metallization stack 20 is typically protected
from external influences such as humidity and scratching
by several passivation or scratch protection layers, here
depicted by two layers 27 and 28 by way of non-limiting
example only. Any suitable material may be used for such
layers, e.g. an oxide layer 27 and a nitride layer 28. More
than two layers may be used.
[0038] In step (b), the protective layers, i.e. layers 27
and 28 in FIG. 2, are patterned to form a first access
region 34 to the electrode arrangement including the first

electrode 30 and the second electrode 32 and a second
access region 36 to the aforementioned stacked connec-
tion. Such regions may be formed in any suitable manner,
e.g. by deposition of a mask layer (not shown), patterning
the mask layer and subsequently subjecting the exposed
regions of the protective layers to a suitable etchant, e.g.
dry (plasma) etch or a wet etch.
[0039] Subsequently, as shown in step (c), the access
region 34 is immersed with a solution comprising the
compound 40, after which the solvent is removed, e.g.
through evaporation to leave a layer, e.g. crust, of the
compound 40 on the first electrode 30 and the second
electrode 32.
[0040] At this point, it is noted that although not explic-
itly shown in FIG. 2, the IC obviously may comprise ad-
ditional circuitry, e.g. the measurement circuit 12 and fur-
ther functional circuitry.
[0041] It is not necessary that both the first electrode
30 and the second electrode 32 are formed in or on the
top metallization layer 22 of the metallization stack 20.
FIG. 3(a) shows an alternative embodiment in which the
first electrode 30 is formed in the top metallization layer
22, and the second electrode 32 is formed in the metal-
lization layer underneath the top metallization layer 22.
The first electrode 30 comprises perforations 30’.
[0042] Such perforations may be formed by adjusting
the lithography mask that is used to pattern the electrode.
Instead of a blank/uniform metal area the electrode, a
lithography mask defining small holes may be used. Con-
sequently, when processing the metal layer defining the
electrode, small portions of the electrode are left uncov-
ered by the deposited resist and thus etched away, there-
by forming the perforations. This allows for the formation
of such a perforated electrode without requiring addition-
al processing steps.
[0043] Next, as also explained in the context of step
(b) in FIG. 2, the access regions 34 and 36 may be
formed, e.g. by etching. This is shown in step (b). Due
to the presence of the perforations 30’ in the top electrode
30, the etchant also penetrates the upper dielectric layer
24 through the perforations 30’, thus forming a cavity 37
in between the first electrode 30 and the second electrode
32. The second electrode 32 acts as an etch-stop in this
etching step.
[0044] Variations to the above sequence will be appar-
ent to the skilled person. For instance, a dry etch may
first be used to open the passivation stack, followed by
a vapor HF etch to remove the dielectric between both
electrodes. The HF etch is highly anisotropic, which aids
the opening of the space underneath and between the
perforation holes.
[0045] In step (c), the compound 40 is deposited in the
access region 34 in dissolved form, with this solution also
filling the cavity 37 through the perforations 30’, after
which the solvent is removed e.g. through evaporation,
thus leaving a layer, e.g. crust, of the compound 40 cov-
ering both the first electrode 30 and the second electrode
32. Preferably, a saturated solution of the compound 40
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is used to ensure that removal of the solvent can be
achieved as quickly as possible, as well as to ensure that
the cavity 37 is filled as much as possible by the com-
pound 40.
[0046] For the sake of completeness, it is pointed out
that it is not necessary that at least one of the electrodes
of the liquid immersion sensor is located in the top metal
layer of the metallization stack. Both electrodes may be
located in the lower metal layers.
[0047] It should be noted that the above-mentioned
embodiments illustrate rather than limit the invention, and
that those skilled in the art will be able to design many
alternative embodiments without departing from the
scope of the appended claims. In the claims, any refer-
ence signs placed between parentheses shall not be con-
strued as limiting the claim. The word "comprising" does
not exclude the presence of elements or steps other than
those listed in a claim. The word "a" or "an" preceding
an element does not exclude the presence of a plurality
of such elements. The invention can be implemented by
means of hardware comprising several distinct elements.
In the device claim enumerating several means, several
of these means can be embodied by one and the same
item of hardware. The mere fact that certain measures
are recited in mutually different dependent claims does
not indicate that a combination of these measures cannot
be used to advantage.

Claims

1. An integrated circuit comprising an electrode ar-
rangement (30, 32) for detecting the presence of a
liquid, said electrode arrangement comprising a first
electrode (30) and a second electrode (32), wherein,
prior to exposure of the electrode arrangement to
said liquid, a surface of at least one of the first elec-
trode and second electrode is at least partially cov-
ered by a compound (40) that is soluble in the liquid;
the electrical properties of the electrode arrange-
ment being dependent on the amount of the com-
pound covering said surface.

2. The integrated circuit of claim 1, further comprising
a memory storing a known good value of said elec-
trical properties.

3. The integrated circuit of claim 1 or 2, further com-
prising a measurement circuit (12) conductively cou-
pled to the electrode arrangement (30, 32) for meas-
uring said electrical properties.

4. The integrated circuit of claim 1 or 2, further com-
prising a plurality of terminals conductively coupled
to the first electrode (30) and the second electrode
(32) respectively for measuring the impedance be-
tween said electrodes.

5. The integrated circuit of any of claims 1-4, wherein
the liquid is water.

6. The integrated circuit of claim 5, wherein the com-
pound (40) is selected from the group comprising
water-soluble sugars and salts.

7. The integrated circuit of any of claims 1-6, further
comprising a substrate (10) including a plurality of
circuit elements and a metallization stack (20) cov-
ering said substrate for providing interconnections
between the circuit elements, wherein a metalliza-
tion layer of said stack comprises at least one of the
first electrode (30) and the second electrode (32),
said compound (40) covering the at least one elec-
trode region of said metallization layer.

8. The integrated circuit of claim 7, wherein the first
electrode (30) is comprised in said top metallization
layer and the second electrode (32) is comprised in
an underlying metallization layer, wherein the first
electrode is perforated, and wherein the compound
(40) is further disposed between the first electrode
and the second electrode.

9. A package comprising the integrated circuit of any
of claims 1-8, said package comprising an opening
for enabling exposure of the compound (40) to said
liquid.

10. An electronic device comprising the package of claim
9.

11. A method of manufacturing an integrated circuit,
comprising:

forming an electrode arrangement (30, 32) for
detecting the presence of a liquid, said electrode
arrangement comprising a first electrode (30)
and a second electrode (32); and
covering a surface of at least one of the first elec-
trode and second electrode with a compound
(40) that is soluble in the liquid; the electrical
properties of the electrode arrangement being
dependent on the amount of the compound cov-
ering said surface.

12. The method of claim 11, further comprising:

providing a substrate (10);
forming a plurality of circuit elements on said
substrate;
forming a metallization stack (20) covering said
substrate for providing interconnections be-
tween the circuit elements,
forming at least one of the first electrode (30)
and the second electrode (32) in a metallization
layer of said stack or on top of said metallization
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stack.

13. The method of claim 12, wherein the step of forming
at least one of the first electrode (30) and the second
electrode (32) in a metallization layer of said stack
(20) comprises:

forming the second electrode (32) in a further
metallization layer underneath the metallization
layer;
forming the first electrode (30) in the metalliza-
tion layer, said first electrode comprising a plu-
rality of perforations (30’);
etching a cavity (34) between the first electrode
and the second electrode; and
filling said cavity with the compound (40).

14. The method of any of claims 11-13, wherein the step
of covering a surface of at least one of the first elec-
trode (30) and the second electrode (32) with a com-
pound (40) that is soluble in the liquid comprises:

depositing a solution comprising the compound
dissolved in a solvent over said surface; and
subsequently evaporating the solvent.

Amended claims in accordance with Rule 137(2)
EPC.

1. An integrated circuit comprising an electrode ar-
rangement (30, 32) for detecting the presence of a
liquid, said electrode arrangement comprising a first
electrode (30) and a second electrode (32), wherein,
prior to exposure of the electrode arrangement to
said liquid, a surface of at least one of the first elec-
trode and second electrode is at least partially cov-
ered by a compound (40) that is soluble in the liquid;
the electrical properties of the electrode arrange-
ment being dependent on the amount of the com-
pound covering said surface, the integrated circuit
further comprising a substrate (10) including a plu-
rality of circuit elements and a metallization stack
(20) covering said substrate for providing intercon-
nections between the circuit elements, wherein a
metallization layer of said stack comprises at least
one of the first electrode (30) and the second elec-
trode (32), said compound (40) covering the at least
one electrode region of said metallization layer.

2. The integrated circuit of claim 1, further comprising
a memory storing a known good value of said elec-
trical properties.

3. The integrated circuit of claim 1 or 2, further com-
prising a measurement circuit (12) conductively cou-
pled to the electrode arrangement (30, 32) for meas-
uring said electrical properties.

4. The integrated circuit of claim 1 or 2, further com-
prising a plurality of terminals conductively coupled
to the first electrode (30) and the second electrode
(32) respectively for measuring the impedance be-
tween said electrodes.

5. The integrated circuit of any of claims 1-4, wherein
the liquid is water.

6. The integrated circuit of claim 5, wherein the com-
pound (40) is selected from the group comprising
water-soluble sugars and salts.

7. The integrated circuit of any preceding claim,
wherein the first electrode (30) is comprised in said
top metallization layer and the second electrode (32)
is comprised in an underlying metallization layer,
wherein the first electrode is perforated, and wherein
the compound (40) is further disposed between the
first electrode and the second electrode.

8. A package comprising the integrated circuit of any
of claims 1-7, said package comprising an opening
for enabling exposure of the compound (40) to said
liquid.

9. An electronic device comprising the package of
claim 8.

10. A method of manufacturing an integrated circuit,
comprising:

forming an electrode arrangement (30, 32) for
detecting the presence of a liquid, said electrode
arrangement comprising a first electrode (30)
and a second electrode (32); and
covering a surface of at least one of the first elec-
trode and second electrode with a compound
(40) that is soluble in the liquid; the electrical,
properties of the electrode arrangement being
dependent on the amount of the compound cov-
ering said surface,
the method further comprising:
providing a substrate (10);
forming a plurality of circuit elements on said
substrate;
forming a metallization stack (20) covering said
substrate for providing interconnections be-
tween the circuit elements,
forming at least one of the first electrode (30)
and the second electrode (32) in a metallization
layer of said stack or on top of said metallization
stack.

11. The method of claim 10, wherein the step of form-
ing at least one of the first electrode (30) and the
second electrode (32) in a metallization layer of said
stack (20) comprises:
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forming the second electrode (32) in a further
metallization layer underneath the metallization
layer;
forming the first electrode (30) in the metalliza-
tion layer, said first electrode comprising a plu-
rality of perforations (30’);
etching a cavity (34) between the first electrode
and the second electrode; and
filling said cavity with the compound (40).

12. The method of claim 10 or claim 11, wherein the
step of covering a surface of at least one of the first
electrode (30) and the second electrode (32) with a
compound (40) that is soluble in the liquid comprises:

depositing a solution comprising the compound
dissolved in a solvent over said surface; and
subsequently evaporating the solvent.

13 14 



EP 2 336 757 A1

9



EP 2 336 757 A1

10



EP 2 336 757 A1

11



EP 2 336 757 A1

12



EP 2 336 757 A1

13



EP 2 336 757 A1

14

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 4057823 A [0005]


	bibliography
	description
	claims
	drawings
	search report

