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DESCRIPTION

Field of the invention

[0001] The present invention relates to pressure sensors and has been developed with
particular reference to sensors having a sensor body made of electrically insulating material,
such as a ceramic or polymeric material, provided with a cavity and a membrane at the cavity.

State of the art

[0002] Sensors of the type referred to are used in devices for detection of the pressure of
fluids (liquids and aeriforms) in various sectors, such as the automotive sector, the domestic
sector and the sector of electrical household appliances, the air-conditioning sector and the
hydro-thermal-sanitary sector. These detection devices typically comprise a casing or a
support, defining at least one housing with an inlet for a fluid, the pressure of which is to be
measured, as well as a pressure sensor set in the housing in such a way that a diaphragm
portion thereof is exposed to the fluid.

[0003] The sensor has a sensor body, made of electrically insulating material, with an axial
cavity that is closed at at least one end by the aforesaid diaphragm portion. In some types of
sensor (referred to as "relative sensors"), the axial cavity is substantially a blind cavity, which is
closed on one face of the sensor body, here referred to for simplicity as "upper face"; the axial
cavity opens, instead, on the opposite face of the sensor body, here referred to as "bottom
face", and is set in fluid communication with the inlet of the device. In other types of sensor
(referred to as "absolute sensor"), the cavity is instead substantially closed at both ends, at one
of these there being provided the diaphragm portion, the outer side of which is exposed to the
fluid. Irrespective of the type of sensor (whether relative or absolute), the sensor body may be
monolithic, or else made of a number of parts. For example, in the case of a sensor of a
relative type, the sensor body may be monolithic in order to define integrally the blind cavity
with the corresponding diaphragm portion, or else comprise an axially hollow body, fixed at one
end of which is a diaphragm element in order to close the aforesaid cavity at one side. The
body of a sensor of an absolute type is generally made of a number of parts, for example
including a main body that integrally defines a blind cavity, closed at one end by a portion of
the body itself and closed at the other end by a diaphragm portion applied to the main body.
There are on the other hand also known pressure sensors of an absolute type prevalently
consisting of a monolithic body.

[0004] With reference, for example, to a relative sensor, the sensor body supports a circuit
arrangement, which includes a circuit pattern made of electrically conductive material
deposited on the upper face. This arrangement includes various circuit components, amongst
which piezoelectric, piezoresistive or resistive means, designed to detect any bending or
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deformation of the membrane portion that represents the pressure of the fluid.

[0005] Certain detection devices comprise, in addition to a pressure sensor, also a sensor for
detection of the temperature of the fluid. The measurements of temperature can be used by
the control electronics for compensating the measurements of pressure and/or for purposes of
protection of the device and/or for providing information of temperature to other subsystems of
the apparatus on which the detection device is installed.

[0006] The temperature sensor can be mounted in the device in a position isolated from the
fluid, for example on the upper face of the body of the pressure sensor, at or in the proximity of
diaphragm portion thereof; in this way, detection of temperature of the fluid is indirect, i.e.,
estimated on the basis of the temperature assumed by the sensor body. This type of detection
is liable to possible detection errors or delays due, for example, to the thermal inertia of the
sensor body.

[0007] In other cases, the detection device is configured in such a way that the temperature
sensor, or at least its temperature-sensitive part, is exposed directly to the fluid in order to
make a direct detection of the quantity of interest. This type of solution is generally complicated
and costly, as well as being far from flexible in relation to the possibility of installing different
configurations of temperature sensors.

[0008] US4658651 A, upon which the preambles of the independent claims are based,
discloses a pressure transducer of the Wheatstone bridge type, having a housing and
comprising a diaphragm of semiconductor material having strain gages formed therein, a
support for said diaphragm subject to mechanical strains, a cushion of compliant material
between said diaphragm and said support, and electric lead wires connecting said strain gages
to an upper end of terminals passing through said support. The diaphragm is at a face of the
support, whereas at the opposite face of the support one or more compensation or balancing
resistor of the Wheatstone bridge are arranged and electrically connected to the lower end of
said terminals.

[0009] US5443550 A discloses an electronic circuit device for processing a small electric
signal, which can be used in an apparatus for measuring the flow rate of inflow air, an
apparatus for measuring a negative pressure of an inlet pipe, an apparatus for measuring
acceleration, or the like. In one embodiment, an air flow meter has a hot-wire resistor and a
temperature sensing resistor, which form part of a flow rate detection device, and are
supported by a pair of supporting pins.

Object and summary of the invention

[0010] The present invention has basically the aim to provide a pressure sensor having a
simple, inexpensive and particularly flexible structure in relation to the possibility of installing
different configurations of sensors or generic circuit components that are to be exposed to the
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fluid.

[0011] According to another aspect, the object of the invention is to provide a pressure sensor
having a simple, inexpensive, and particularly reliable structure in relation to its characteristics
of fluid-tight mounting on generic devices and apparatuses.

[0012] One or more of the above objects are achieved according to the invention by a
pressure sensor and by a device integrating a pressure sensor having the characteristics
specified in the annexed claims, which form an integral part of the technical teaching provided
in relation to the invention.

[0013] According to a preferential version of the invention, a pressure sensor is provided,
comprising a sensor body made at least in part of electrically insulating material, having a first
face and a second face opposite to one another and a cavity, the cavity being closed at at least
one axial end thereof by a diaphragm portion, the pressure sensor further comprising a circuit
arrangement supported by the sensor body and including:

« a first electrical-circuit pattern, comprising a plurality of respective tracks made of
electrically conductive material deposited on the first face, on its side external to the
cavity, there being connected to the first circuit pattern a plurality of first circuit
components, amongst which detection means for detecting bending or deformation of
the membrane portion;

» a second electrical-circuit pattern, comprising a plurality of respective tracks made of
electrically conductive material deposited on a region of the second face; and

e connection means, which electrically connect the first circuit pattern to the second circuit
pattern and extend in an axial direction of the sensor body.

[0014] According to an innovative aspect of the invention, connected to the second circuit
pattern is at least one second circuit component, having an active part that is to be exposed to
the fluid and at least one first connection terminal and one second connection terminal, and the
tracks of the second circuit pattern comprise at least one first track, defining a plurality of first
pads, and one second track, defining a plurality of second pads, for connection of the first
terminal and of the second terminal of the second circuit component, respectively. The first and
second tracks are prearranged so that the first terminal and the second terminal of the second
circuit component can be connected to any one of the first pads and to any one of the second
pads, respectively, and/or to the first pad and to the second pad, respectively, of any one of a
plurality of pairs of first pads and second pads.

[0015] Thanks to the above characteristics, the flexibility of production of the pressure sensor
is considerably increased, in relation to the possibility of installing different configurations of

sensors or generic circuit components that are to be exposed to the fluid.

[0016] According to a further aspect, the tracks of the second circuit pattern comprise at least
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one first electrical track and one second electrical track, for a further circuit part, for example a
detection part or a part for execution of an electrical function, such as a second circuit
component.

[0017] The tracks of the second circuit pattern comprise a track, respectively a plurality of
tracks, set so as to define a substantially annular profile, in particular a profile that is
substantially concentric or coaxial to the cavity of the sensor body. Deposited on the second
face of the sensor body is a protective layer that coats the aforesaid track, or plurality of tracks,
respectively, and on which an annular sealing element rests, with the latter that preferably
circumscribes a region, positioned or extending in which is the aforesaid further circuit part or
second circuit component.

[0018] The protective layer preferentially includes at least a respective part - defined for
practical reasons of description as "in relief" but not limited to this definition - that is generally
annular, with a surface substantially plane or in any case designed to provide a uniform rest for
the aforesaid sealing element.

[0019] Thanks to the above characteristics, the track or tracks that forms/form as a whole a
substantially annular shape constitute a sort of substrate for the protective layer deposited
thereon, this layer for example assuming at least in part a position "in relief* with respect to the
same protective layer deposited in another area without tracks, aimed at providing a
homogeneous resting and/or sealing surface.

[0020] In other words, the protective layer - in addition to performing its own primary function
of preserving the integrity of the tracks of the second circuit pattern - also provides a
substantially annular base for the sealing element. The reliability of the sensor, and in
particular in relation to its sealing characteristics, can in this way be increased in a simple and
economically advantageous way even using techniques of deposition of materials usual in the
sector, such as serigraphic deposition.

Brief description of the drawings

[0021] Further purposes, characteristics, and advantages of the present invention will emerge
clearly from the ensuing detailed description and from the annexed drawings, which are
provided purely by way of explanatory and non-limiting example and in which:

+ Figures 1 and 2 are schematic perspective views, from different angles, of a pressure
sensor according to the invention;

« Figures 3 and 4 are perspective views similar to the ones of Figures 1 and 2, with some
elements of the sensor omitted:;

« Figure 5 is a partial and schematic perspective representation of a circuit arrangement
of the sensor of Figures 1-4;

» Figure 6 is a partial and schematic perspective representation of a circuit pattern
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belonging to the circuit arrangement of Figure 5;

« Figures 7, 8, and 9 are top plan views of a pressure sensor according to the invention,
with some elements omitted, aimed at highlighting possible alternative configurations of
mounting of circuit components of a circuit arrangement of the sensor itself;

« Figure 10 a schematic, perspective, partially sectioned view of the sensor of Figures 1-2;

» Figure 11 is a perspective view similar to that of Figure 10, with a sealing member
omitted;

+ Figures 12 and 13 are schematic, perspective, partially sectioned views, of a detection
device integrating a pressure sensor of the type illustrated in Figures 1-7 and 10-11;

« Figures 14 and 15 are views similar to those of Figures 2 and 4, regarding a pressure
sensor obtained according to a second embodiment of the invention;

« Figure 16 is a view similar to that of Figure 6, but regarding the sensor of Figures 14-15;

« Figure 17 is a view similar to that of Figure 15, but with a different configuration of
mounting of a circuit component thereof;

» Figure 18 illustrates, via a view similar to that of Figures 7-9, a pressure sensor
according to a variant embodiment of the invention;

» Figure 19 is a partial schematic cross-sectional view and of a pressure sensor of the
type illustrated in Figure 18; and

e Figure 20 illustrates, via a view similar to that of Figures 7-9, a pressure sensor
according to a further variant embodiment of the invention.

Description of preferred embodiments of the invention

[0022] Reference to "an embodiment” or "one embodiment” in the framework of the present
description is intended to indicate that a particular configuration, structure, or characteristic
described in relation to the embodiment is comprised in at least one embodiment. Hence,
phrases such as "in an embodiment” or "in one embodiment” and like that may be present in
various points of the present description do not necessarily all refer to one and the same
embodiment. Furthermore, the particular configurations, structures, or characteristics may be
combined in any adequate way in one or more embodiments. The references used in what
follows are merely provided for convenience and do not define the sphere of protection or the
scope of the embodiments.

[0023] It is moreover pointed out that in the sequel of the present description only the
elements useful for an understanding of the invention will be described, taking for granted that
the machine forming the subject of the invention comprises all the other elements in
themselves known for normal operation of a laundry dryer.

[0024] In Figures 1-4, designated as a whole by 1 is a pressure sensor according to the
present invention. In the embodiment exemplified, the sensor 1 is a sensor of a relative type,
with a sensor body 2, made of electrically insulating material, such as a ceramic material or the
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like, for example alumina, or a polymeric material. The body 2 is preferably monolithic and has
a generally cylindrical shape, with two opposite faces 2a and 2b, as well as some perimetral
reference or positioning seats, some of which are designated by 2¢. In embodiments that are
not represented, the body 2 can have a different shape, for example generally parallelepipedal
or in any case prismatic (see, for example, Figure 20). The sensor body may also comprise a
number of parts associated to one another, for example glued or welded, such as a tubular or
axially hollow part and a part with a membrane fixed to one end of the tubular part, or yet again
- in the case of a sensor of an absolute type - may include a main part defining a blind cavity
and an additional membrane element, for example glued, for closing the aforesaid blind cavity
(see, for example, Figure 19).

[0025] Defined in the body 2 is a blind axial cavity, designated by 3 in Figures 2 and 4, which is
closed at the face 2a by a corresponding diaphragm portion (clearly visible in Figures 12-13,
where it is designated by 4) and has, instead, an opening in the face 2b. The cavity 3 is to
receive, through its opening in the face 2b, a fluid the pressure of which is to be detected, for
example a gas.

[0026] The pressure sensor 1 further comprises a circuit arrangement supported by the
sensor body 2. This arrangement is represented partially and schematically in Figure 5,
isolated from the sensor body, where it is designated as a whole by 5. The circuit arrangement
5 comprises a first electrical-circuit pattern on the face 2a of the body 2, designated as a whole
by 6 in Figures 3 and 5. The electrical-circuit pattern 6 comprises a plurality of respective
tracks made of electrically conductive material, for example a metal or a metal alloy (such as a
silver-palladium alloy), serigraphed or in any case deposited on the face 2a of the body 2, on
its side external to the cavity 3, as is clearly visible in Figure 3. In the preferred embodiment,
then, the insulating material constituting the body 2 is exploited directly as substrate for at least
part of the circuit arrangement 5.

[0027] Connected to the electrical-circuit pattern 6 is a plurality of corresponding circuit
components, amongst which means for detecting bending or deformation of the membrane 3,
of any type known in the sector, for example a bridge of resistances or of piezo-resistive
elements. Also one or more of these components may be directly formed on the face 2a, such
as for example serigraphed resistances. In Figure 3, some tracks of the electrical-circuit
pattern 6 are designated by 6a, whilst designated by 6b are pads for electrical connection of
the circuit arrangement 5 to a generic external system. By way of example, designated by R in
Figure 3 are also four resistances forming parts of a resistive sensing bridge, made of resistive
material (for example a resistive paste) deposited on the face 2a at the membrane portion 3, in
particular in a region thereof subject to elastic deformation, and connected to respective tracks
6a of the electrical-circuit pattern 6. It may be noted that in Figure 1 the electrical-circuit pattern
6 and the corresponding circuit components are coated with a protective layer L1 made of
electrically insulating material, such as a layer of polymeric or vitreous material, except for a
region where the external connection pads 6b are located.

[0028] According to a characteristic of the invention, the circuit arrangement 5 comprises a
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second electrical-circuit pattern, designated as a whole by 7 in Figures 4, 5 and 6, on the face
2b of the body 2, the second electrical-circuit pattern 7 being electrically connected to the first
electrical-circuit pattern 6 by connection means 13a, 13b, which extend in an axial direction of
the body 2.

[0029] The electrical-circuit pattern 7 comprises a plurality of tracks made of electrically
conductive material, for example a metal or a metal alloy (such as a silver-palladium alloy),
deposited on a region of the face 2b that surrounds at least partially the opening of the cavity
3. Electrically connected to the second electrical-circuit pattern 7 is at least one circuit
component, designated by 8, having an active part 8a that is to be exposed to the fluid and at
least one first connection terminal 8b and one second connection terminal 8b.

[0030] In the example represented, the component 8 is a resistor, such as for example an
NTC (negative temperature coefficient) resistor performing functions of temperature sensor,
the active part 8a of which (i.e., performing detection functions) is to be exposed directly to the
fluid in order to make a direct detection of temperature. Of course, not excluded from the
scope of the invention is the use of different types of sensors, not necessarily temperature
SEensors.

[0031] Once again with reference to the example represented, the sensor or resistor 8 is an
electronic component of an SMD type. As is known, components of an SMD type are equipped
with small metal terminals, for example in the form of metallized pads or pins, which are to be
soldered directly on conductive tracks of a circuit, in particular via a soldering paste. In the
case exemplified, the connection terminals 8b of the component 8 are configured as metallized
parts at the two longitudinal ends of the active part 8a; in other embodiments, the terminals 8b
could include corresponding pads on the bottom face of the component 8.

[0032] It should be noted that in Figure 2 the electrical-circuit pattern 7 is prevalently coated
with a protective layer L2 made of electrically insulating material, such as a layer of polymeric
or glassy material, which is open locally at connection pads for the component 8, or in any
case shaped so as to leave said pads exposed to enable soldering or connection of the
component 8, and/or leave the active part 8a of the component 8 exposed. In the case
exemplified (see, for example, Figure 2) resting directly on the protective layer L2 is an annular
gasket 9, in particular of an O-ring type, which circumscribes a region in which the opening of
the cavity 3 is located and within which the component 8 is positioned.

[0033] According to a further characteristic of the invention, the tracks of the electrical-circuit
pattern 7 comprise at least one first track defining, or connected to, a plurality of first pads, and
a second track defining, or connected to, a plurality of second pads, for connection of the two
terminals of the circuit component represented here by the sensor or resistor 8. In the example
represented, the at least two aforesaid tracks are designated by 10 and 11, whilst designated
by 10a and 11a are the respective pads, here formed integrally with the aforesaid tracks.

[0034] The two tracks 10 and 11 are separated or set at a distance from one another, i.e., not
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in direct electrical contact. Given that, in the preferred embodiment, at least one significant
portion of a track is closer to the cavity 3 and at least one significant portion of the other track
is closer to the outer profile of the face 2b of the sensor body 2, they will also be defined in
what follows, for simplicity, "inner track” and "outer track”, respectively.

[0035] In a preferred embodiment, the means that connect the two electrical-circuit patterns 6
and 7 comprise tracks or metallizations in two through holes of the sensor body 2, which
extend axially between the faces 2a and 2b. These holes, which are preferably but not
necessarily in diametrally opposite positions with respect to the opening of the cavity 3, are
designated by 12a and 12b only in Figures 10-13. On an inner surface of each hole 12a, 12b,
there extends a respective layer 13a, 13b made of electrically conductive material, for example
of the type already referred to above, which extends throughout the length and/or surface of
the corresponding hole 12a, 12b up to its two ends, preferably until it exits on the faces 2a and
2b of the body 2. Depositing of the material of the layers 13a, 13b is then carried out
preferentially in such a way that part of the metal or conductive material projects outside the
holes 12a, 12b at the corresponding ends. In any case, as may be noted, for example, in
Figure 5, the conductive layer 13a is configured for connecting the inner track 10 of the
electrical-circuit pattern 7 to a track 6a of the electrical-circuit pattern 6, whilst the conductive
layer 13b is configured for connecting the outer track 11 of the electrical-circuit pattern 6 to a
different track 6a of the electrical-circuit pattern 6. For simplicity, in what follows, the connection
means between the electrical-circuit patterns 6 and 7 will be defined as "metallized holes".

[0036] As an alternative to what has been represented, the holes 12a, 12b could be filled with
an electrically conductive material, for example a conductive paste, thus forming electrical track
13a, 13b having a substantially cylindrical shape. Conductive connection layers performing
functions as the tracks designated by 13a and 13b could possibly be provided at at least two of
the axial grooves 2c¢ of the body 2.

[0037] Irrespective of the specific shapes of the tracks 10 and 11 of the electrical-circuit pattern
7, it is preferable for the inner track to circumscribe at least in part a region of the face 2b that
includes at least part of the opening of the cavity 3, with the outer track that circumscribes at
least in part a region of the face 2b, extending in which is the inner track. On the other hand, in
possible variant embodiments, a track could circumscribe a region of the face 2b that includes
a first part of the opening of the cavity 3, while the other track circumscribes a region of the
face 2b that includes a second part of the opening of the cavity 3, for example opposite to the
first, with the corresponding pads arranged accordingly. For instance, in such an arrangement,
the two tracks may be substantially semicircular and set substantially specular, as is illustrated
in Figure 18 (regarding an absolute sensor).

[0038] In the preferred example of embodiment (see, for instance, Figure 6) the inner track 10
has a part 10b with a substantially annular profile, which surrounds the entire opening of the
cavity 3. The outer track 11 also has a respective part 11b with a substantially annular profile,
which circumscribes a region of the face 2b, where the annular part 10b of the inner track 10 is
located. In such an embodiment, at least the annular part 11b of the outer track 11 has an
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interruption, designated by 11c in Figure 6, extending through which in a contactless way is a
further part 10c of the inner track 10, provided for connection to respective connection means,
represented by the metallized hole 12a-13a. A further part 11d, which preferably projects from
an outer profile of the annular part of the outer track 11, is provided for connection to the
respective connection means, represented by the metallized hole 12b-13b.

[0039] It should be pointed out that the term "substantially annular” is here meant to designate
also a profile not necessarily closed and/or circular. In the example, as has been said, the
substantially annular part 11b of the track 11 has an interruption 11c. The corresponding part
10b of the track 10 is here effectively annular, but it will be appreciated that also this could
include an interruption, without any detriment to the functions of the track 10.

[0040] Furthermore, even though in the example the parts 10b and 11b of the two track 10
and 11 extend substantially according to a circumference (i.e., through 360° in the case of the
track 10 and through a little less than 360° in the case of the track 11), it will be appreciated
that they could instead have a more limited angular extension, i.e., an arc of circumference, for
example approximately 270° (in which case it is not indispensable for the outer track to have
an interruption). In general, the radius of an arched part of the inner track will be smaller than
the radius of a corresponding arched part of the outer track, with the aforesaid arched parts
preferably set at equal distances apart.

[0041] In the embodiment exemplified, corresponding to the position of each pad 10a, on the
side opposite to the opening of the cavity 3, i.e., with a substantially specular arrangement, is a
pad 11a.

[0042] Irrespective of the specific shape, in the preferred embodiment the outer track has a
part with an inner edge, from which the respective pads branch off and extend towards the
cavity 3, whilst the inner track has a part with an outer edge, from which the corresponding
pads branch off towards the outer profile of the sensor body. With reference to the
embodiment illustrated, this characteristic may be readily appreciated, for example, in Figure 6,
in relation to the inner and outer tracks 10 and 11, with the corresponding pads 10a and 10b.

[0043] Once again from Figure 6, it may be noted how, in one embodiment, the pads of the
two tracks of the electrical-circuit pattern 7 extend in an at least approximately radial direction
of the face 2b. Once again in Figure 6 it may clearly be noted how, in a preferred embodiment,
the pads of one track are substantially parallel to respective pads of the other track.

[0044] Irrespective of the specific shape, according to a characteristic of the invention, the
tracks 10 and 11 are prearranged so that the terminals of the circuit component represented
here by the sensor or resistor 8 can be connected to the pad 10a and to the pad 11a of any
one of a plurality of pairs of pads 10a-11a.

[0045] In the specific case of the embodiment illustrated in Figures 1-6, the pads 10a and 11a
are preferably set in pairs, with the two pads of each pair that are generally parallel to one



DK/EP 2936102 T3

another. It will be appreciated in fact, for example from Figure 6, that at least one sensor or
resistor 8, in particular of an SMD type, can be connected to any one of the four pairs of pads
10a-11a represented, and of course the number of pairs provided could be different from what
has been represented by way of example.

[0046] The distance between the pads 10a-11a of each pair may be indicatively comprised
between 0.2 and 10 mm, preferably between 0.3 mm and 1.5 mm, in order to enable mounting
of a relatively wide range of SMD components.

[0047] Irrespective of the specific shape of the inner and outer tracks, according to a
preferential characteristic of the invention, the corresponding pads are prearranged for
enabling indifferently mounting of at least one circuit component of an SMD type or of at least
one circuit component having terminals in the form of rheophores, which are to be soldered to
respective pads.

[0048] The above characteristic is clearly highlighted in Figures 1-5 that have already been
described, in relation to mounting of a component of an SMD type on a pad 10a and a pad 11a
contiguous to one another, i.e., closer to one another than to other pads. Such a type of
assembling is exemplified also in Figure 7, in plan view. Figures 8 and 9 are, instead,
schematic illustrations of two different possible configurations of alternative mounting of a
circuit component designated by 8', such as an NTC resistor or some other type of sensor or
component, the two terminals of which are in the form of rheophores 8b.

[0049] As may be appreciated, the solution according to the invention enables connection of a
rheophore 8b to any one of the pads 10a and the other rheophore 8b to any one of the pads
11a. For instance, Figure 12 illustrates the case of use, for this purpose, of the pads 10a-11a
of one of the pairs referred to previously (that can be used as an alternative for mounting of an
SMD component), and hence with the two rheophores 8b that are relatively close to one
another: in such a condition of mounting (see also Figure 17), the active part 8a of the
component 8' is generally located at or facing the cavity 3, in particular at its inlet. In the case
of Figure 9, instead, the rheophores 8b are markedly divaricated with respect to one another,
so as to enable a "bridge" assembling of the component 8' between a pad 10a and a pad 11a
that are located on generally opposite sides of the cavity 3, with the active part 8a of the
component 8' that projects at least in part directly into the cavity 3 (see also Figure 15).

[0050] It will be appreciated that, also in the case of use of a component 8' with rheophores
8b, the component itself with its active part 8a is in any case positioned within the region
circumscribed by the possible gasket 9 (obviously when such a gasket is necessary in view of
the application of the sensor).

[0051] As has been said, the electrical-circuit pattern 7 is coated with a protective layer L2
made of electrically insulating material, in particular a vitreous material, applied on the face 2b
of the body 2.
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[0052] In the embodiment exemplified in Figure 2, the layer L2 is deposited - for example via
serigraphy - in such a way that at least one part of its upper surface is as a whole substantially
plane, where resting directly on said plane surface, if envisaged, is the gasket 9.

[0053] According to one embodiment, the layer L2 provides said plane surface via a variable
thickness, i.e., has thinner areas in along the tracks 10 and 11, with the corresponding parts
10a, 10b, 10c and 11a, 11b and 11d, respectively, and thicker areas where the tracks 10 and
11 do not extend.

[0054] In a different embodiment, such as the one represented schematically in Figures 10
and 11, the protective layer L2 is deposited - for example, via serigraphy - so as to have at
least one portion in relief, along the tracks 10 and/or 11, designed to provide a plane surface
for a sealing element 9.

[0055] In the above figures, designated by L24 and L2, are portions in relief of the layer L2

that coat the parts 10b and 11b of the tracks 10 and 11, respectively, whereas designated by
L24 is a prevalently lowered portion, intermediate with respect to the portions L24 and L25, and

corresponding to the region in which the pads 10a and 11a extend. Possibly, also the areas of
the portion L23 corresponding to the pads 10a, 11a of the layer L2 may be in relief. In the

example, since the parts 10b and 11b are substantially annular, also the portions L24, L2, and

L23 have a substantially annular profile.

[0056] As may be appreciated, both in the case of Figure 2 and in the one illustrated in Figures
10 and 11, part of the material of the layer L2 penetrates between the tracks 10 and 11
(including the relatively small spaces existing between the interruption 11c and the part 10c of
the two tracks - Figure 6), thereby levelling the layer L2 also in this area, to form the aforesaid
plane sealing surface, moreover guaranteeing also electrical insulation between the tracks
themselves.

[0057] As may be noted, preferentially, at least one of the parts in relief, such as the part L2,,

has a width such that on its upper surface the gasket 9 can rest in order to exert its own
sealing action. In the case illustrated, the part in relief in question is the one designated by L2,

corresponding to the outer track 11 of larger diameter.

[0058] It should be pointed out that, in general terms, the distance between the tracks 10 and
11 in areas of interruptions of the type designated by 11c is very small. With reference, for
example, to the case represented, the distance between each end of the track 11, at the
interruption 11¢, and the part 10c of the track 10 is indicatively comprised between 0.1 and 1
mm, preferably between 0.1 and 0.5 mm. In this way, the depression existing between the two
tracks at the interruption is very small and can be filled by part of the layer L2, in the absence

of significant depressions. In other words, the gaps between the tracks at the interruption are
so small that, even when a layer L2 of substantially constant thickness is applied, the upper
surface of the portion L25 is substantially levelled also at the interruption, thus guaranteeing
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effective sealing by the gasket 9. To this effect there may contribute also the viscosity of the
insulating material deposited and the forces of cohesion between the parts involved. In this
perspective, the layer L2 can be obtained via a single passage of deposition of the protective
material, preferably a passage of serigraphic deposition, obtaining in any case the aforesaid
part in relief and/or of uniform rest to ensure fluid tightness, such as the layer part L25 in relief

with respect to the layer part L23.

[0059] In one embodiment, the protective layer L2 is open locally; i.e., it has one or more
windows, some of which designated by 14 in the figures. In the case of the embodiment
illustrated in Figures 1-11, at least one window 14 is at at least two pads of the two tracks, i.e.,
a pad 10a and a pad 11a, in the example illustrated, so as to enable subsequent mounting of
the component 8. On the other hand, deposition of the protective layer L2 can also be carried
out following upon mounting of the component 8: in this case, the layer will be deposited so as
to leave at least the active part 8a of the component 8 exposed and hence without the windows
14.

[0060] The sensor illustrated in Figure 2, where the layer L2 has a number of windows 14, can
be preferably used for detection of pressure of gases and/or liquids that are not electrically
conductive and/or not aggressive from the chemical standpoint; in the case, instead, where the
fluid the pressure of which is to be detected is a gas or a liquid that is electrically conductive
and/or aggressive from the chemical standpoint, it is preferable for the layer to be deposited
after mounting of the component 8 so as to coat all the tracks and/or the areas of soldering
and/or the terminals of the component 8 to prevent electrical portions from remaining exposed
to the fluid.

[0061] On the other hand, also in the case of Figure 2, the component 8 can be mounted after
deposition of the layer L2, which will be followed by a further deposition of a protective material
(not necessarily having the same composition as the one that constitutes the layer L2), for
sealing possible gaps remaining in the component 8 and the corresponding window 14, as well
as for occluding the other windows 14 not used. Similar considerations apply to the case of
mounting of a component with rheophores, for example of the type designated by 8' in Figures
8 and 9.

[0062] Figures 12 and 13 are schematic illustrations of an example of device for detection of
the pressure of fluids that integrates a pressure sensor according to one of the embodiments
described, and especially a sensor 1 with protective layer L2 of the type described with
reference to Figures 10-11. Such a device, designated as a whole by 20, can find use, for
example, in the automotive sector, or in the domestic sector and the sector of electrical
household appliances, and the air-conditioning sector and the hydro-thermal-sanitary sector.

[0063] The device 20 has at least one casing body, designated as a whole in Figures 12 and
13 by the reference 21, defining a housing 22 for the sensor 1. At an end wall 21a of the body
21, a passage 23 is provided, which constitutes an inlet for the detection of pressure, i.e., an
inlet that is to be connected to a circuit where the fluid of which the pressure and temperature
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are to be detected is located (assuming that the component 8 is a temperature sensor).

[0064] Preferably, but not necessarily, on the side of the wall 21a that is internal to the casing
body 21 a seat 24 is defined at the passage 23, for positioning of the gasket 9. The body 2 of
the sensor 1 is mounted in the housing 22 in such a way that at least one side of a membrane
portion thereof 3 is exposed to the fluid, and the gasket 9 - if envisaged - is operatively set
between the wall 21a, i.e., between surfaces of its seat 24, and the bottom face 2b of the
sensor body 2, in particular of its protective layer or flat surface L2.

[0065] In this way, as may be appreciated, the fluid at inlet from the passage 23 can reach the
cavity 3 of the sensor body 2, thereby filling also the space that the gasket 9 delimits between
the bodies 2 and 21, where the component 8 is located.

[0066] General operation of the device 20 and of the pressure sensor 1 is according to known
modalities, and consequently will not be described in detail herein. The mechanical
deformation of the diaphragm portion 3, due to the pressure of the fluid being measured is
detected by the corresponding detection means; for example, with reference to the case of
Figure 3, bending of the diaphragm portion 3 modifies a value of resistance at output from the
bridge of resistances R. The circuit arrangement 5, and precisely the part thereof that includes
the electrical-circuit pattern 6 with the associated components, generates an output signal of
the aforesaid detection means and possibly treats it according to modalities in themselves
known (possible amplification, and/or conditioning, and/or processing), rendering it then
available on the outside via the pads 6b illustrated in Figure 1, possibly connected to an
appropriate electrical connector associated to the casing 21 of the device 20.

[0067] The fluid, as has been said, is free to penetrate also into the area where the component
8 is located. Assuming that the component 8 is a temperature sensor, for example of a
resistive type, the value of resistance at output from it is transferred, by means of the tracks
10, 11 and of the metallized holes 12a-13a and 12b-13b, to the part of the circuit arrangement
5 including the electrical-circuit pattern 6, possibly configured for controlling and conditioning
also the signal of the sensor 8, rendering it then available on the outside via the pads 6b
illustrated in Figure 1, possibly connected to an appropriate electrical connector associated to
the casing 21 of the device 20.

[0068] Figures 14, 15, and 16 illustrate, with views similar to those illustrated in Figures 2, 4,
and 6, a possible variant embodiment of the invention. In these figures the same reference
numbers as those of the previous figures are used to designate elements that are technically
equivalent to the ones already described above.

[0069] In the variant illustrated in Figures 14-16, the pads 10a and 11a of the tracks 10 and 11
have a substantially arc-like configuration, extending preferentially in an at least approximately
radial direction of the face 2b of the sensor body 2. Also in this case, preferentially
corresponding to the position of each pad 10a, on the opposite side of the opening of the
cavity 3, i.e., set according to a substantially specular arrangement, is a pad 11a. Preferentially,
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but not necessarily, the pads are set in pairs, i.e., with one pad 10a and a respective pad 11a
that are closer to one another than to other pads.

[0070] In this way, in addition to components with rheophores, also a component of an SMD
type, such as the one previously designated by 8, can be connected to any one of the four
pairs of pads 10-11a represented (of course, the number of pairs provided could be different
from what has been exemplified), as has been described with reference to the embodiments
illustrated in Figures 1-13. Also in such an embodiment, the distance between the pads 10a-
11a of each pair may be indicatively comprised between 0.2 and 10 mm, preferably between
0.3 mm and 1.5 mm in order to enable mounting both of components with rheophores and of a
relatively wide range of SMD components.

[0071] In the specific case represented in Figures 14-16 the sensor 1 is equipped with a
component of the type previously designated by 8', which may be a generic resistor or sensor,
such as a temperature sensor. In the case of Figures 14-16, the rheophores 8b are markedly
divaricated with respect to one another to enable a "bridge" mounting of the component &'
between a pad 10a and a pad 11a that are located on generally opposite sides of the opening
of the cavity 3. As has been said with reference to the example of embodiment illustrated in
Figure 9, in this way the active part 8a of the component 8' can project at least at the cavity 3
of the sensor body 2 or directly therein. Figure 17 illustrates the same sensor 1 illustrated in
Figures 14-16, but with the component 8 mounted in a configuration similar to the one
illustrated in Figure 8, i.e., with the two rheophores 8b that are relatively close to one another,
for their connection to pads 10a-11a contiguous to one another, i.e., belonging to one of the
pairs previously referred to; in such a condition of mounting, the active part 8a of the
component 8' is set generally facing the cavity 3.

[0072] Also a sensor 1 according to Figures 14-17 is provided with a corresponding protective
layer L2, which may be open locally, i.e., provided with a plurality of windows. In the case of
Figure 14, the windows 14 are each at a corresponding pad so as to enable mounting of the
component 8' after deposition of the layer L2. In the case of mounting of a component of an
SMD type, the windows may extend astride of two contiguous pads 10a-11a, leaving at least
one part thereof necessary for connection of the terminals of the component of an SMD type
exposed.

[0073] As has been described previously in relation to Figures 1-13, on the other hand, also in
this case deposition of the protective layer L2 may be carried out following upon mounting of
the component 8' (or 8): in this case, the layer L2 can be deposited so as to coat all the pads
10a, 11a completely, as well as a part of the soldering and/or of the terminals or leads 8b
(similar considerations obviously apply also in the case of Figures 8 and 9).

[0074] In the case of use of the sensor 1 illustrated in Figures 14-17, in combination with the
fluids not electrically conductive and not aggressive from the chemical standpoint, the windows
14 may be left open, whereas otherwise the layer L2 is deposited after mounting of the
component 8' to coat all the pads and part of the rheophores 8b or, in the case where the
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component 8' is mounted after deposition of the layer L2, there may follow a further deposition
of a protective material (for example, a sealing paste) to close all the windows 14 and coat the
part of the rheophores 8b at the corresponding portion of soldering to the corresponding pads
10a and 11a.

[0075] Figure 18 illustrates, with a view similar to the one of Figures 7-10, an embodiment in
which the two tracks 10 and 11 have a substantially semicircular configuration and are set in a
substantially specular way to form an as a whole annular profile or shape. In this figure the
same reference numbers as those of the previous figures are used to designate elements that
are technically equivalent to the ones already described. Figure 18 illustrates, by way of
example, also the possibility of mounting a component 8 of an SMD type and/or a component
8' with rheophores 8b.

[0076] In such an embodiment, present between the ends of the two tracks 10 and 11 are
corresponding interruptions or free spaces, here designated by 10e and 11e. As has been
mentioned previously, the distance between two facing ends of the tracks may be indicatively
comprised between 0.1 and 1 mm, preferably between 0.1 and 0.5 mm. In this way, also
following upon deposition of a single protective layer of the type designated previously by L2
(and especially of its part L25), its upper surface will be substantially flat in order to guarantee a

suitable sealing action for a gasket of the type previously designated by 9.

[0077] It should be noted that the sensor illustrated herein, designated by 1', has the structure
typical of an absolute pressure sensor, i.e., with a substantially closed chamber or cavity 3', but
the concepts set forth may evidently be applied also in sensors such as the ones described
with reference to Figures 1-17, i.e., having a cavity open at an axial end, or even different
SEensors.

[0078] Figure 19 is a schematic cross-sectional view of a sensor 1' like the one illustrated in
Figure 18, or rather having a sensor body including a main part 2' that defines a substantially
blind cavity 3', applied (for example glued) at one end of which is a membrane part 2", which in
practice provides at least the face 2b of the sensor body, on which the tracks 10 and 11 (here
not represented) are deposited.

[0079] Figure 19 illustrates schematically mounting of a component 8 of an SMD type, as well
as the presence of the protective layer L2, with its annular part L25 that coats the tracks 10 and

11. The aforesaid part L25 is hence as a whole annular, preferably substantially concentric or

coaxial to the cavity 3', and resting on its surface is a sealing element, such as a gasket 9.

[0080] In an embodiment of this sort, at least part of the components of the first electrical-
circuit pattern, such as the means for detecting the elastic deformation of the diaphragm
element at the cavity 3', are provided on the inner side of the diaphragm element 2", i.e., inside
the cavity itself, or integrated in its body. These components or means, for example a bridge of
resistances, can be connected to the remaining part of the first electrical-circuit pattern (here
not shown) present on the face 2a of the sensor body 2'-22 by means of corresponding
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conductive tracks and metallized holes (an example of arrangement of these metallized holes
is visible in Figure 18, where they are designated by H). On the other side, also in this type of
embodiment the metallized holes 12a-13a and 12b-13b are provided for electrical connection
of the tracks 10 and 11 to the circuit part present on the face 2a. As emerges, in this case, a
part of the metallized holes 12a-13a and 12b-13b is a through part passing also through the
diaphragm element 2".

[0081] Obviously, the arrangement of the sensor body 2' and 2" could be the reverse of the
one exemplified, or rather with the diaphragm part provided with the detection means that is
defined integrally by the main part 2' and by the part 2" that constitutes an element for closing
the cavity 3'.

[0082] Figure 20 is a schematic illustration of a further embodiment, where the sensor body 2
has a generally square shape, instead of a cylindrical one. The same reference numbers are
used in Figure 20 as in the previous figures to designate elements that are technically
equivalent to the ones already described above. In the example, also the blind cavity 3' has a
substantially square profile even though this profile could also be circular: obviously, shapes of
this type may be used also in relation to the previous embodiments, with the tracks 10 and 11
modified accordingly, if necessary.

[0083] Figure 20 illustrates also a further variant embodiment, according to which the tracks 11
of the electrical-circuit pattern 7 are more than two, preferably but not necessarily in an even
number, for example four (but they could even be only three), with corresponding metallized
holes 12a-13a, 12b-13b for connection to the rest of the circuit arrangement. Preferentially, the
tracks 10, 11 are coupled so as to form a substantially annular profile, here square, preferably
for girding the central area of the face 2b as a whole, at the cavity 3 (the aforesaid annular
profile is here substantially concentric or coaxial to the cavity). It will be appreciated that such a
type of arrangement can be used also in the case of an absolute pressure sensor. In the
example, the individual tracks 10, 11 have a substantially L-shaped profile, but it will be
appreciated that they could have a different profile, for example shaped like an arc of
circumference, or in any case generally curved, with corresponding interruptions or free
spaces 10e and 11e. As may be appreciated, also in this case the tracks 10, 11 can be
covered as a whole by a protective layer like the one designated previously by L2, having a
respective part like the one previously designated by L25, which defines a substantially plane

resting surface or in any case a uniform resting surface for an annular sealing element, such
as a gasket.

[0084] In the case of the example illustrated in Figure 20, the aforesaid part of the protective
layer, as well as the corresponding gasket, will have a substantially square profile (possibly
with rounded corners). As has been said, on the other hand, in the case of tracks 10 and 11
shaped like an arc of circumference, both the aforesaid part of the protective layer and the
sealing element may have a substantially circular profile.

[0085] From the foregoing description the characteristics of the present invention emerge
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clearly, as likewise do its advantages, principally represented by the simplicity and low cost of
the solution proposed, as well as by its high degree of flexibility, in relation to the possibility of
installing different types of circuit components designed for direct exposure to the fluid, also in
different configurations, and/or by its reliability, in relation to the particular structure designed to
enable also a good fluid tightness.

[0086] It will be appreciated that the invention is extremely advantageous from the standpoint
of management of manufacture and production supplies, in so far as it enables - starting from
one and the same basic structure of the pressure sensor - handling of a wide range of product
variants, differentiated from one another as regards the type and/or configuration of mounting
of a circuit component designed for direct exposure to the fluid the pressure of which is to be
measured.

[0087] It is clear that numerous variant embodiments of the pressure sensor described by way
of example herein may be devised by the person skilled in the art, without thereby departing
from the scope of the invention as defined in the annexed claims.

[0088] The tracks 10 and 11 and/or the protective layer L2 can be obtained on the sensor
body 2 with techniques other than serigraphy, even though this is the preferred technique; for
example, alternative techniques in this sense may be selected from among lithography, photo-
lithography, spraying of conductive material, surface metallization, plating, etc.

[0089] In a possible embodiment, the two tracks 10 and 11 may be closed-loop tracks, with an
arrangement like the one illustrated in Figures 1-17, without the outer track 11 having
necessarily to be provided with an interruption. In such an embodiment, for example, the
metallized hole 12a-13a may be defined in the sensor body 2 in such a way that its end
corresponding to the face 2b is located within the region circumscribed by the outer track 11,
which may hence have a closed profile, i.e., without any interruption. In such an embodiment, it
is preferable for the hole 12a of the sensor body to be filled with a conductive material 13a,
also for in order to facilitate the subsequent step of deposition of the protective layer L2.

[0090] Finally, it will be appreciated that, in possible variant embodiments, the sensor forming
the subject of the invention may be equipped with a plurality of additional components of the
type previously designated by 8 and/or 8', such as resistors or sensors, for example with
electrical connection in parallel or else via a connection to further pads and tracks of the type
exemplified (see, for example, Figure 20). For such a case, for instance, there could be
provided a common annular inner track (ground track) and a plurality of outer signal tracks, for
example describing the arc of a circle, which as a whole form a substantially concentric annular
profile with respect to the inner track.

[0091] The circuit components that are to be electrically connected to at least two tracks of the
second electrical-circuit pattern may obviously be of various types.
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Patentkrav
1. Tryksensor omfattende et sensorlegeme (2) fremstillet mindst delvist af
elektrisk isolerende materiale, der har en fgrste flade (2a) og en anden flade (2b)
modstaende hinanden og et aksialt hulrum (3), idet det aksiale hulrum (3) er
lukket ved den fgrste flade (2a) ved hjeelp af en tilsvarende membrandel (4) og
som har en abning ved den anden flade (2b), idet hulrummet (3) er designet til at
modtage, gennem abningen deraf, en vaske hvis tryk skal detekteres, idet
tryksensoren (1) ogsa omfatter en kredslgbsanordning (5) som er understgttet af
sensorlegemet (2) og inkluderer:
- et forste eletrokredslgbsmanster (6), der er forbundet til det fgrste
eletrokredslgbsmgnster (6) en flerhed af fgrste kredslgbskomponenter,
heriblandt et detekteringsorgan (R) til at detektere bgjning eller
deformation af membrandelen (4);
- et andet eletrokredslgbsmgnster (7), der er forbundet til det andet
eletrokredslgbsmgnster (7) mindst en anden kredslgbskomponent (8; 8",
der har en aktiv del (8a), designet til at blive eksponeret for vaasken, og
mindst en fgrste og en anden forbindelsesterminal (8b);
- forbindelsesorgan (12a-13a, 12b-13b), som elektrisk forbinder det fgrste
eletrokredslgbsmgnster (6) til det andet eletrokredslgbsmgnster (7), og
som straekker sig mindst i en aksial retning af sensorlegemet (2),
kendetegnet ved at:
det fgrste eletrokredslgbsmgnster (6) omfatter en flerhed af respektive
baner af et elektrisk ledende materiale (6a, 6b) aflejret pa den fgrste flade
(2a), pa sin side eksternt til hulrummet (3), og det andet
eletrokredslgbsmgnster (7) omfatter en flerhed af respektive baner
fremstillet af elektrisk ledende materiale (10, 11) aflejret pa et omrade af
den anden flade (2b), der omgiver mindst delvist abningen af hulrummet
(3),
banerne (10, 11) af det andet eletrokredslgbsmgnster (7) omfatter mindst
en fgrste bane (10), der definerer en flerhed af fgrste underlag (10a) og
mindst en anden bane (11), der definerer en flerhed af andet underlag
(11a), til forbindelse af henholdsvis den fgrste terminal (8b) og af den
anden terminal (8b) af den anden kredslgbskomponent (8; 8",
de fgrste og de anden baner (10, 11) er forhandsarrangeret pa en sadan
made, at den fgrste terminal (8b) og den anden terminal (8b) af den anden
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kredslgbskomponent (8; 8') er forbindelige til henholdsvis hvilke som helst
af de fgrste underlag (10a) og til henholdsvis hvilke som helst af de andet
underlag (11a), og/eller til det fgrste underlag (10a) og til det andet
underlag (11a), af en hvilken som helst af en flerhed af par af farste og
andet underlag (10a, 11a).

2. Tryksensor ifglge krav 1, hvor forbindelsesorganet (12a-13a, 12b-13b)
omfatter et fgrste gennemgdende hul (12a) og et andet gennemgaende hul (12b)
af sensorlegemet (2), som straekker sig aksialt mellem den fgrste flade (2a) og
den anden flade (2b), og hvor
- pa en indre overflade af det fgrste gennemgéaende hul (12a) og pa en
indre overflade af det andet gennemgaende hul (12b), der straekker sig
henholdsvis et forste lag (13a) og et andet lag (13b) af elektrisk ledende
materiale, idet det fgrste lag (13a) forbinder den fgrste bane (10) og/eller
de fgrste underlag (10a) af det andet kredslgbsmgnster (7) til en fgrste
bane (6b) af det fgrste kredslgbsmgnster (6) og det andet lag (13b), der
forbinder de anden baner (11) og/eller de andet underlag (11a) af det
andet kredslgbsmgnster (7) til en anden bane (6b) af det fagrste
kredslgbsmgnster (6).

3. Tryksensor ifglge krav 1 eller krav 2, hvor de fgrste underlag (10a) og de andet
underlag (11a) er forhdndsarrangeret for at muligggre at uvaesentligt samle en
anden kredslgbskomponent (8) af en SMD-type eller af en anden
kredslgbskomponent (8') hvis fgrste terminal (8b) og anden terminal (8b) er
reoforer, svejset til henholdsvis et fgrste underlag (10a) og til et andet underlag
(11a).

4. Tryksensor ifglge et hvilket som helst foregaende krav, hvor den anden
kredslgbskomponent (8, 8") er en modstand eller en sensor, sdsom en sensor af
temperaturen af vaesken, hvor szerligt modstanden eller sensoren (8, 8") er en
NTC-modstand.

5. Tryksensor ifglge krav 1 eller krav 2, hvor den fgrste bane (10) afgraenser
mindst delvist et omrade af den anden flade (2b), som inkluderer mindst en farste
del af abningen af hulrummet (3) af sensorlegemet (2), og den anden bane (11)
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afgraenser mindst delvist et omrade af den anden flade (2b), som inkluderer
mindst en anden del af abningen af hulrummet (3) og/eller hvori, der straekker sig
den fgrste bane (10).

6. Tryksensor ifglge krav 5, hvor den anden bane (11) har en del (11b) med en
indre kant, hvorfra det andet underlag (11a) afgrener sig og straekker sig generelt
mod abningen af hulrummet (3), og den fgrste bane (10) har en del (10b) med en
ydre kant, hvorfra de fgrste underlag (10a) afgrener sig og streekker sig generelt
mod en ydre profil af sensorlegemet (2), eller mod en indre kant af naevnte del
(11b) af den anden bane (11).

7. Tryksensor ifglge et hvilket som helst foregdende krav, hvor:
- den anden bane (11) har en del (11b) med en i alt vaesentligt ringformet
profil og den fgrste bane (10) har en del (10b) med en i alt vaesentligt
ringformet profil, der straekker sig i et omrade af den anden flade (2b), der
er afgraenset af delen (11b) med en i alt vaesentligt ringformet profil af den
anden bane (11), idet den ringformede profil af mindst naevnte del (11b) af
den anden bane (11) har fortrinsvis en afbrydelse (11c) gennem hvilken,
der straekker sig en yderligere del (10c) af den fgrste bane (10), til at
forbindes til et naevnt forbindelsesorgan (12a-13a), og/eller
- den fgrste bane (10) og den anden bane (11) hver har en del (11b, 11b),
der straekker sig ifglge en omkreds eller en omkredsbue, hvor saerligt
med naevnte dele (10b, 11b), der straekker sig i alt vaesentligt ifglge en omkreds,
idet naevnte del (10b) af den fgrste bane (10) har en radius mindre end radiussen
af naevnte del (11b) af den anden bane (11), idet naevnte dele (10b, 11b) er
fortrinsvis i alt vaesentligt aekvidistante, eller
med naevnte dele (10b, 11b), der straekker sig i alt vaesentligt ifglge en
omkredsbue, idet naevnte del (10b) af den fgrste bane (10) er i alt vaesentligt
spejlende til naevnte del (11b) af den anden bane (11).

8. Tryksensor ifglge et hvilket som helst foregdende krav, hvor de fgrste underlag
(10a) og de andet underlag (11a) straekker sig i en mindst tilneermelsesvis radial
retning af den anden flade (2b), og/eller det fagrste underlag (10a) og det andet

underlag (11a) af et par af fgrste og andet underlag (10a, 11a) er i alt vaesentligt
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parallelle med hinanden.

9. Tryksensor ifglge et hvilket som helst af kravene 1-7, hvor de fgrste underlag
(10a) og de andet underlag (11a) har en i alt vaesentligt bueformet konfiguration

eller udformning.

10. Tryksensor ifglge et hvilket som helst foregdende krav, hvor den fgrste bane
(10) og den anden bane (11) er belagt med et beskyttelseslag (L2), fortrinsvis et
lag af et glasagtigt materiale aflejret pa den anden flade (2a), idet
beskyttelseslaget (L2) er fortrinsvis abent lokalt, dvs. har et eller flere vinduer
(14), idet mindst et vindue (14) er ved et fgrste underlag (10a) og et andet
underlag (11a) eller mindst et fgrste vindue (14) er ved et respektivt fgrste
underlag (10a) og et andet vindue (14) er ved et respektivt andet underlag (11a).

11. Tryksensor ifglge et hvilket som helst foregdende krav, hvor mindst en af den
fgrste bane (10) og den anden bane (11) er belagt med af et beskyttelseslag (L2),
idet der hviler pd beskyttelseslaget (L2) et ringformet taetningselement (9), der
afgraenser et omrade, hvori abningen af hulrummet (3) er placeret, idet den
anden kredslgbskomponent (8; 8'") er positioneret inden i omradet afgraenset af
det ringformede teetningselement (9), idet beskyttelseslaget (L2) fortrinsvis
inkluderer en respektiv generel ringformet del i relief (L22), der hviler pa
overfladen af naevnte ringformede teetningselement (9), hvorved naevnte del i
relief (L22) beleegger naevnte mindst ene bane (10, 11).

12. Tryksensor ifglge et hvilket som helst foregaende krav, hvor den anden
kredslgbskomponent (8; 8"):
- er en SMD-kredslgbskomponent (8), forbundet mellem et fgrste underlag
(10a) og et andet underlag (111a) ved siden af hinanden og placeret i en
position, der er rumligt omfattet mellem et ringformet taetningselement (9)
og abningen af hulrummet (3); eller
- er en kredslgbskomponent (8') med en fgrste reofor eller terminal (8b)
svejset til et fgrste underlag (10a) og en anden reofor eller terminal (8b)
svejset til et andet underlag (11a), idet reoforerne (8b) er anbragt pa en
sadan made, at en aktiv del (8a) af den anden kredslgbskomponent (8")
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vender mod hulrummet (3) eller fremspringer derindtil.

13. Tryksensor omfattende et sensorlegeme (2; 2'-2") fremstillet mindst delvist af
elektrisk isolerende materiale, der har en fgrste flade (2a) og en anden flade (2b)
modstaende hinanden og et hulrum (3; 3"), idet hulrummet (3; 3") er lukket ved
mindst en aksial ende deraf ved hjeelp af en membrandel (4; 2"), idet
tryksensoren (1; 1') ogsa omfatter en kredslgbsanordning (5) understgttet af
sensorlegemet (2; 1'-2") og som inkluderer:
- et forste eletrokredslgbsmanster (6), idet der er forbundet til det fgrste
eletrokredslgbsmgnster (6) en flerhed af fgrste kredslgbskomponenter,
heriblandt et detekteringsorgan (R) til at detektere bgjning eller
deformation af membrandelen (4; 2"),
- et andet eletrokredslgbsmgnster (7);
- forbindelsesorgan (12a-13a, 12b-13b), som elektrisk forbinder det fgrste
eletrokredslgbsmanster (6) til det andet eletrokredslgbsmgnster (7) og
straekker sig mindst i en aksialt retning af sensorlegemet (2; 2'-2"),
kendetegnet ved at
det fgrste eletrokredslgbsmgnster (6) omfatter respektive baner af elektrisk
ledende materiale (6a, 6b) aflejret pa sin fgrste flade (2a), pa sin side eksternt til
hulrummet (3; 3"), og det andet eletrokredslgbsmgnster (7), omfatter respektive
baner af elektrisk ledende materiale (10, 11) aflejret pa et omrade af den anden
flade (2b);
banerne (10, 11) af det andet eletrokredslgbsmgnster (7) omfatter mindst en
fgrste bane (10) og mindst en anden bane (11) til en yderligere kredslgbsdel (8;
8'"), sdsom mindst en anden kredslgbskomponent,
banerne (10, 11) af det andet eletrokredslgbsmganster (7) omfatter en bane (11),
henholdsvis en flerhed af baner (10, 11), der er anbragt, til at definere en i alt
vaesentligt ringformet profil, saerligt en profil, der er i alt vaesentligt koncentrisk
eller koaksial med hulrummet (3; 3") af sensorlegemet (2; 2'-2"),
pa den anden flade (2a), der er aflejret et beskyttelseslag (L2), der belsegger
henholdsvis naevnte bane (11), eller naevnte flerhed af baner (10, 11), og pa
hvilken, der hviler et ringformet taetningselement (9), der afgraenser et omrade i
hvilket der er positioneret den yderligere kredslgbsdel (8; 8'), sdsom den
fgrnaevnte anden kredslgbskomponent, idet beskyttelseslaget (L2) inkluderer en
respektiv generel ringformet del (L22), som definer en i alt vaesentligt flad
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overflade til understgttelse af naevnte taetningselement (9).

14. Tryksensor omfattende et sensorlegeme (2; 2'-2") fremstillet mindst delvist af
elektrisk isolerende materiale, der har en fgrste flade (2a) og en anden flade (2b)
modstaende hinanden og et hulrum (3; 3"), idet hulrummet (3; 3") er lukket ved
mindst en aksial ende deraf ved hjeelp af en membrandel (4; 2"), idet
tryksensoren (1; 1') ogsa omfatter en kredslgbsanordning (5) understgttet af
sensorlegemet (2; 1'-2") og som inkluderer:
- et forste eletrokredslgbsmanster (6), idet der er forbundet til det fgrste
eletrokredslgbsmgnster (6) en flerhed af fgrste kredslgbskomponenter,
heriblandt et detekteringsorgan (R) til at detektere bgjning eller
deformation af membrandelen (4; 2"),
- et andet eletrokredslgbsmgnster (7), inklusive mindst en anden
kredslgbskomponent eller del (8; 8"), der har en aktiv del (8a), designet til
at blive eksponeret for vaesken, og mindst en fgrste og en anden
forbindelsesterminal (8b);
- forbindelsesorgan (12a-13a, 12b-13b), som elektrisk forbinder det fgrste
eletrokredslgbsmanster (6) til det andet eletrokredslgbsmgnster (7) og
straekker sig mindst i en aksialt retning af sensorlegemet (2),
kendetegnet ved at:
det fgrste eletrokredslgbsmgnster (6) omfatter respektive baner fremstillet
af elektrisk ledende materiale (6a, 6b) aflejret pa den farste flade (2a), pa
sin side eksternt til hulrummet (3; 3'), og det andet
eletrokredslgbsmgnster (7), omfatter respektive baner fremstillet af
elektrisk ledende materiale (10, 11) aflejret pa et omrade af den anden
flade (2b),
hvor banerne (10, 11) af det andet eletrokredslgbsmgnster (7) omfatter
mindst en fgrste bane (10), der definerer en flerhed af fgrste underlag
(10a) og en anden bane (11), der definerer en flerhed af andet underlag
(11a) til elektrisk forbindelse af den fgrste terminal (8b) og af den anden
terminal (8b) af henholdsvis den anden kredslgbskomponent eller del (8;
8'),
og hvor de fgrste og de anden baner (10, 11) er forhdndsarrangeret pa en
sadan made, at den fgrste terminal (8b) og den anden terminal (8b) af den
anden kredslgbskomponent eller del (8; 8') er forbindelige til henholdsvis
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et hvilket som helst af de fgrste underlag (10a) og til et hvilket som helst
af de andet underlag (11a), og/eller til henholdsvis det fgrste underlag
(10a) og til det andet underlag (11a), ifglge en hvilken som helst af en
flerhed af par af fgrste og andet underlag (10a, 11a).

15. Trykdetekteringsindretning, omfattende en tryksensor ifglge et eller flere af

kravene 1-14,
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