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(54) CONTACT-TYPE SENSOR

(57) The present invention limits measurement error
and sensor element damage. When a contact-type sen-
sor (200) is placed in contact with skin (10), a gap (200a)
is formed between the skin (10) and a sensor element

(214). The contact-type sensor (200) is provided with a
water-repellent resin base plate (212) and a water-ab-
sorbing sheet (211) that, together with the skin (10) and
the sensor element (214), surround the gap (200a).
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Description

Technical Field

[0001] The present disclosure relates to a contact-type
sensor which is adapted to perform measurement while
being in contact with an object to be measured such as
the skin of the body.

Background Art

[0002] There is an increasing demand for contact-type
sensors capable of constantly measuring body temper-
ature or body surface humidity and perspiration. Contact-
type sensors are aimed at prevention of hyperthermia
such as sunstroke, thermal fatigue, heatstroke and so
on, or early detection of diseases accompanied by high
temperature fever such as influenza. The contact-type
sensor is attached to a surface portion (the skin) of a
human body and has a sensor element for performing
measurement of a degree of perspiration or temperature,
and it is thin, lightweight, compact, highly water resistant
wearable electronic equipment.
[0003] Conventionally, as a contact-type sensor, a
body perspiration monitoring apparatus proposed in Pat-
ent Literature 1 is known. Fig. 1 is a schematic diagram
illustrating this body perspiration monitoring apparatus.
As illustrated in Fig. 1, the body perspiration monitoring
apparatus 110 includes a sensor element (temperature
and humidity sensor) 114, a shielding plate 113 for con-
trolling a flow of sweat vapor, and a case 116 designed
to optimize sensor sensitivity and serving to measure a
degree of perspiration from the skin 100.
[0004] Further, Patent Literature 2 proposes a warning
apparatus which includes the components included in
the body perspiration monitoring apparatus of Patent Lit-
erature 1 and a sensor element which captures heat dis-
sipation over time and predicts the occurrence of hyper-
thermia.

[Literature List]

[Patent Literature]

[0005]

Patent Literature 1:
Japanese Unexamined Patent Application Publica-
tion No. 2012-85983
Patent Literature 2:
Japanese Unexamined Patent Application Publica-
tion No. 2013-90894
[Patent Literature 3:
Japanese Patent No. 5359550

SUMMARY OF THE INVENTION

Technical Problem

[0006] In the apparatuses proposed in Patent Litera-
tures 1 and 2, as illustrated in Fig. 1, an inflow hole 112
for introducing the sweat vapor discharged from the skin
100 is formed. Not only the sweat vapor but also a liquid
(for example, sweat in a liquid state) may enter an inside
of the apparatus from the inflow hole 112, and the liquid
may adhere to the sensor element 114 in some cases.
When liquid adheres to the sensor element 114, there
may be certain problems such as measurement errors
being likely to occur and the sensor element 114 also
being easily damaged.
[0007] The present invention has been made in view
of the above problems, and an object thereof is to prevent
measurement errors and breakage in a sensor element
in a contact-type sensor.

Solution to Problem

[0008] To solve the above-described problems, a con-
tact-type sensor of the present invention includes a con-
tact portion which is brought into contact with an object
to be measured, a sensor element which is disposed with
a gap between the sensor element and the object to be
measured and detects a detection target generated from
the object to be measured when the contact portion is in
contact with the object to be measured, and a water re-
pellent portion and a water absorbing portion which sur-
rounds the gap together with the object to be measured
and the sensor element when the contact portion is in
contact with the object to be measured.

Advantageous Effects of Invention

[0009] An object of the present invention is to suppress
the measurement error and the breakage of the sensor
element in the contact-type sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 is a schematic diagram illustrating a conven-
tional body perspiration monitoring apparatus.
Fig. 2 is a front view and a cross-sectional view of a
contact-type sensor according to an embodiment of
the present invention.
Fig. 3 is a view illustrating a state in which infrared
radiation emitted from the skin is directed toward a
sensor element of the contact-type sensor of Fig. 2.
Fig. 4 is a view illustrating a state in which a liquid
enters a gap between the sensor element and the
skin.
Fig. 5 is a cross-sectional view illustrating a manu-
facturing process of a contact-type sensor according

1 2 



EP 3 357 417 A1

3

5

10

15

20

25

30

35

40

45

50

55

to a modified example.

DESCRIPTION OF THE EMBODIMENTS

[0011] Hereinafter, a contact-type sensor according to
an embodiment of the present invention will be described
with reference to the drawings. Fig. 2(a) is a front view
schematically illustrating a contact-type sensor accord-
ing to one embodiment of the present invention, and Fig.
2(b) is a view schematically illustrating a cross section
taken along line A-A of the contact-type sensor of Fig.
2(a).
[0012] The contact-type sensor 200 of the embodiment
is used by being brought into contact with the skin (body
surface) 10 of a person as an object to be measured and
is an electronic device which detects a body temperature
of the person with a thermopile installed therein. Further,
in the embodiment, as illustrated in Fig. 2(b), in the con-
tact-type sensor 200, a side thereof which is brought into
contact with the skin 10 is a front surface, and a side
thereof opposite to the side in contact with the skin 10 is
a rear surface.
[0013] As illustrated in Fig. 2, the contact-type sensor
200 includes a water absorptive sheet 211, a resin sub-
strate (casing) 212, electronic components 213, a sensor
element 214, wiring 215, an insulating layer 216 and a
hygroscopic sheet 217.
[0014] In the contact-type sensor 200, the water ab-
sorptive sheet 211, the resin substrate 212, the wiring
215, the insulating layer 216 and the hygroscopic sheet
217, respectively in a direction from the front surface side
toward the rear surface side are arranged parallel to each
other, and the electronic components 213 and the sensor
element 214 are embedded in the resin substrate 212.
[0015] The resin substrate 212 is a member having a
substantially flat plate shape and is formed of a resin,
and the electronic component 213 and the sensor ele-
ment 214 are embedded and supported therein. Further,
in the embodiment, a surface of the resin substrate 212
facing the water absorptive sheet 211 is defined as a
substrate front surface 212c, and a surface thereof op-
posite to the substrate front surface 212c is defined as a
substrate rear surface 212e.
[0016] The electronic component 213 is a resistor, a
condenser, an IC, or the like. The sensor element 214 is
an element which detects infrared rays necessary for
measuring a temperature (body temperature) of a human
body on which measurement is to be performed. Specif-
ically, the sensor element 214 is a thermopile for detect-
ing infrared rays emitted from the skin 10 and is an ele-
ment which needs to be separated from the skin 10 by a
certain distance.
[0017] Further, the sensor element 214 and the elec-
tronic component 213 are embedded in the resin sub-
strate 212 and exposed from the substrate rear surface
212e. On the substrate rear surface 212e, exposed por-
tions of the sensor element 214 and the electronic com-
ponent 213 serve as electrodes. Also, the wiring 215 for

electrically connecting the electrodes is formed on the
substrate rear surface 212e.
[0018] Further, the sensor element 214 is embedded
in the resin substrate 212 so that the substrate front sur-
face 212c protrudes toward the front surface side of the
contact-type sensor 200 further than the sensor element
214. That is, when the contact-type sensor 200 is brought
into contact with the skin 10, the substrate front surface
212c protrudes toward the skin 10 side further than the
sensor element 214.
[0019] Also, as illustrated in Fig. 2(b), in the contact-
type sensor 200, a surface of both surfaces of the water
absorptive sheet 211 on a side opposite to a surface
thereof facing the substrate front surface 212c is used
as a contact portion, and the contact portion is used by
being brought into contact with the skin 10. At this time,
a gap 200a is formed between the sensor element 214
and the skin 10.
[0020] Specifically, in the water absorptive sheet 211,
an opening portion 211a is formed between the sensor
element 214 and the skin 10, and in the resin substrate
212, a hollow portion 212a is formed between the sensor
element 214 and the skin 10. Additionally, the opening
portion 211a and the hollow portion 212a are aligned with
the gap 200a.
[0021] When a surface of the sensor element 214 on
a front surface side of the contact-type sensor 200 is
defined as a sensor element front surface 214a, as illus-
trated in Fig. 2(b), the hollow portion 212a is formed to
expose a part of the sensor element front surface 214a
to the front surface side of the contact-type sensor 200,
and the other portion (portion other than the above por-
tion) of the sensor element front surface 214a is covered
on the resin substrate 212. Therefore, by restricting the
area of the hollow portion 212a to that with which only a
necessary and sufficient amount of infrared radiation for
measurement reaches the sensor element front surface
214a (detection surface), it is possible to prevent unnec-
essary substances from reaching the sensor element
front surface 214a as much as possible.
[0022] Furthermore, in the embodiment, when a por-
tion of the resin substrate 212 which faces a part of the
sensor element front surface 214a is a facing portion
212d, the facing portion 212d is in a form of being in
contact with the sensor element front surface 214a, but
a gap may be formed between the facing portion 212d
and the sensor element front surface 214a.
[0023] Subsequently, the contact-type sensor 200 of
the embodiment will be described together with a man-
ufacturing process thereof.

(Process A)

[0024] First, a process A is performed. The process A
is a process of forming the resin substrate 212 on which
the electronic component 213, the sensor element 214,
the wiring 215 and the insulating layer 216 are mounted.
[0025] First, the resin substrate 212 in which the elec-
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tronic component 213 and the sensor element 214 are
embedded is formed by insert molding. The electronic
components 213 and the sensor element 214 are em-
bedded in the resin substrate 212 by insert molding and
exposed from the substrate rear surface 212e.
[0026] Further, by the insert molding, the hollow portion
212a is formed so that the sensor element 214 is exposed
from the substrate front surface 212c side (that is, the
hollow portion 212a is formed in a region of the resin
substrate 212 located between the skin 10 and the sensor
element 214).
[0027] In other words, the hollow portion 212a is a con-
cave portion formed on the substrate front surface 212c
side of the resin substrate 212, a bottom surface of the
concave portion corresponds to the sensor element front
surface 214a, and a side surface of the concave portion
is the facing portion 212d in Fig. 2(b).
[0028] Next, on the substrate rear surface 212e side,
the wiring 215 which connects the electrodes of each
electronic component 213 (or the electrodes of the elec-
tronic component 213 and the sensor element 214) is
formed. In addition, the wiring 215 is a print wiring (printed
wiring).
[0029] Next, the insulating layer 216 covering the sub-
strate rear surface 212e is formed. As the insulating layer
216, an insulating resin can be used. As the insulating
resin, for example, (1) a modified acrylate resist such as
urethane acrylate, or (2) a soft coating material such as
a polyester elastomer or olefin elastomer can be used.
[0030] Further, a portion of the electronic component
213 and the sensor element 214 exposed from the sub-
strate rear surface 212e, and the wiring 215 are also cov-
ered with the insulating layer 216. As a result, as illus-
trated in Fig. 2(b), the wiring 215 and the electronic com-
ponent 213 are sealed with the resin substrate 212 and
the insulating layer 216.
[0031] In this way, the electronic component 213 and
the sensor element 214 are embedded in the resin sub-
strate 212, and the wiring 215 and the insulating layer
216 are provided on the substrate rear surface 212e of
the resin substrate 212. Further, the process A can be
realized by using the technique proposed in Patent Lit-
erature 3 (Japanese Patent No. 5359550).
[0032] The resin substrate 212 is manufactured by
adding a water repellent additive to a resin base material.
In the embodiment, PC (polycarbonate) is used as a base
material, a fluorine-based surfactant (trade name: Sur-
flon: AGC Seimi Chemical Co., Ltd.) is used as a water
repellent additive, and the resin substrate 212 is manu-
factured by adding about 1 wt% of a fluorine-based sur-
factant to PC. Therefore, the resin substrate 212 be-
comes a water repellent substrate (water repellent por-
tion, water repellent layer) having water repellency.
[0033] Further, in addition to PC, PE (polyester), PA
(polyamide), PPC (polyphenylene sulfide), PP (polypro-
pylene), elastomers or the like may be used as the base
material used for the resin substrate 212. Also, as the
water repellent additive used for the resin substrate 212,

silicon-based pellets may be used in addition to the flu-
orine-based surfactant.
[0034] Furthermore, an amount of the water repellent
additive added to the base material is set to an appropri-
ate value in a range of 1 to 5 wt% according to a type of
the base material and the water repellent additive.

(Process B)

[0035] The process A is followed by a process B. The
process B is a process of covering the resin substrate
212, in which the electronic component 213 and the sen-
sor element 214 are embedded, with the water absorptive
sheet 211 and the hygroscopic sheet 217.
[0036] Specifically, the water absorptive sheet 211 and
the hygroscopic sheet 217 which are larger in area than
each of the substrate front surface 212c and the substrate
rear surface 212e and also have substantially rectangular
shapes are prepared. Additionally, as illustrated in Fig.
2, the absorptive sheet 211 is disposed to face the sub-
strate front surface 212c, the hygroscopic sheet 217 is
disposed to face the insulating layer 216, and an end of
the water absorptive sheet 211 and an end of the hygro-
scopic sheet 217 are adhered to each other. The resin
substrate 212 is placed inside a bag formed of the water
absorptive sheet 211 and the hygroscopic sheet 217 so
that the absorptive sheet 211 covers the substrate front
surface 212c and the hygroscopic sheet 217 covers the
insulating layer 216 formed on the substrate rear surface
212e.
[0037] The water absorptive sheet 211 is positioned
between the skin 10 and the resin substrate 212 when
the contact-type sensor 200 is in use and is in contact
with the skin 10. As the water absorptive sheet 211, a
material with good water absorptiveness such as a cloth
material (for example, a cloth material having a structure
having gaps between fibers such as gauze or the like),
a sponge, or a foamed resin is used. Therefore, while
the contact-type sensor 200 is in contact with the skin
10, liquid sweat generated from the skin 10 is absorbed
into the water absorptive sheet 211.
[0038] Further, as the water absorptive sheet 211, a
sponge material such as a urethane-based material may
be used, and a foamed resin material may be used. A
sheet obtained by applying a gel material (gel material
capable of absorbing moisture of several hundred times
the weight of the gel material itself) on a nonwoven fabric
or the like can also be used as the water absorptive sheet
211.
[0039] Since the hygroscopic sheet 217 is positioned
on an opposite side (rear surface side) to a side in contact
with the skin 10 in the contact type sensor 200, it is pref-
erable that the hygroscopic sheet 217 has a superior
function of absorbing sweat vapor evaporated from the
skin 10. Therefore, as the hygroscopic sheet 217, natural
fiber (cotton, hemp, silk, or the like) having good hygro-
scopicity or regenerated fiber (rayon or the like) is used.
[0040] After the resin substrate 212 is wrapped with
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the water absorptive sheet 211 and the hygroscopic
sheet 217, the opening portion 211a is formed in a portion
of the water absorptive sheet 211 which faces the hollow
portion 212a and the sensor element 114.
[0041] Therefore, as illustrated in Fig. 3, when the wa-
ter absorptive sheet 211 of the contact-type sensor 200
is brought into contact with the skin 10, the sensor ele-
ment 214 is disposed at a portion spaced apart from the
skin 10 at a predetermined distance, and the gap 200a
is formed between the sensor element 214 and the skin
10. Accordingly, in the gap 200a, infrared rays 300 are
generated from the skin 10, and the infrared rays 300
reach the sensor element front surface 214a (detection
surface), and thus a body temperature is measured.
[0042] Also, since the measurement is performed as
described above, in the contact-type sensor 200 of the
embodiment, it is necessary to form the gap 200a be-
tween the sensor element 214 and the skin 10, and also
it is not possible to perform sealing for providing water-
proofing with respect to the gap 200a.
[0043] Therefore, as described above, the contact-
type sensor 200 of the embodiment includes (a) the con-
tact portion (water absorptive sheet 211) which is brought
into contact with the skin 10 to be measured, (b) the sen-
sor element 214 which is disposed with the gap 200a
between the sensor element 214 and the skin 10 and
detects the infrared rays (detection target) 300 generated
from the skin 10 when the water absorptive sheet 211 is
in contact with the skin 10, and (c) a water repellent por-
tion (water repellent layer) and a water absorbing portion
(water absorbing layer) which surrounds the gap 200a
together with the skin 10 and the sensor element 214
when the water absorptive sheet 211 is in contact with
the skin 10. Also, the resin substrate 212 serves as the
water repellent portion, and the water absorptive sheet
211 serves as the water absorbing portion.
[0044] Therefore, even when a liquid (for example,
sweat in a liquid state) enters the gap 200a between the
skin 10 and the sensor element 214, (1) as illustrated in
Fig. 4(a), the liquid 30 is absorbed by the water absorbing
portion formed of the water absorptive sheet 211 by a
capillary phenomenon, or (2) as illustrated in Fig. 4(b),
the liquid 30 is repelled by a water repellent effect of the
water repellent portion (the resin substrate 212) and is
absorbed by the water absorbing portion (the water ab-
sorptive sheet 211).
[0045] Accordingly, since it is possible to prevent the
liquid from reaching the sensor element 214 even when
the liquid (for example, sweat in the liquid state) enters
the gap 200a between the skin 10 and the sensor element
214 from the opening portion 211a, it is possible to pre-
vent a problem (measurement error and breakage of in-
ternal elements) caused by the liquid being attached to
the sensor element 214.
[0046] In addition, in the contact-type sensor 200 of
the embodiment, the electronic component 213 and the
wiring 215 are sealed with the resin substrate 212 and
the insulating layer 216. That is, the electronic compo-

nent 213 and the wiring 215 are surrounded by the resin
substrate 212 and the insulating layer 216 without a gap
so as not to be in contact with external air. Therefore, the
electronic component 213 and the wiring 215 are shield-
ed from water or moisture in the air, and a waterproofing
effect with respect to the electronic component 213 and
the wiring 215 can be obtained.
[0047] Further, according to in the contact-type sensor
200 of the embodiment, the substrate front surface 212c
is covered with the water absorptive sheet 211, and the
water absorptive sheet 211 is brought into contact with
the skin 10 to be measured, and the measurement is
performed. In the contact-type sensor 200, since the wa-
ter absorptive sheet 211 is in contact with the skin 10,
the sweat generated from the skin is absorbed by the
water absorptive sheet 211 at a contact portion, and in-
hibition of perspiration from the skin is suppressed, and
occurrence of dermatitis caused by the inhibition of the
perspiration can be suppressed. On the other hand, in
the conventional contact-type sensor, since a contact
surface with the skin is formed of a material having no
water absorbing function, there is a problem that perspi-
ration from the skin is inhibited and thus dermatitis due
to the inhibition of the perspiration occurs.
[0048] Further, according to in the contact-type sensor
200 of the embodiment, since the resin substrate 212 is
covered with the water absorptive sheet 211 and the hy-
groscopic sheet 217, there is an effect of improving wa-
terproofing of the sensor element 214 and the electronic
component 213 mounted on the resin substrate 212.
[0049] Also, in the embodiment, the thermopile is used
as the sensor element 214, but there is no limitation to a
thermopile as long as there is a sensor element used at
a certain distance from the skin 10.
[0050] For example, as the sensor element 214, an
electronic polymer type, a resistance change type, or a
capacitance change type humidity sensor can be used.
In this case, the sensor element 214 detects the sweat
vapor generated from the skin 10, and the contact-type
sensor 200 serves as a perspiration measuring device
which measures a degree of the perspiration. Addition-
ally, in the contact-type sensor 200, since the gap 200a
(a space hardly affected by an external environment) is
formed between the skin 10 and the sensor element 214
and the gap 200a is surrounded by the water repellent
portion and the water absorbing portion, even when a
humidity sensor is used as the sensor element 214, a
liquid (for example, sweat in a liquid state) is attached to
the sensor element 214 can be suppressed while a space
required for measurement is formed between the sensor
element 214 and the skin 10.

Modified example

[0051] In the above-described embodiment, although
the electronic component 213 and the sensor element
214 are embedded in the resin substrate 212 using the
method disclosed in Patent Document 3 (Japanese Pat-
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ent No. 5359550), a method other than the method of
Patent Document 3 may be used. For example, a well-
known method of manufacturing a printed circuit board
can be used. This point will be described with reference
to Fig. 5.
[0052] First, as illustrated in Fig. 5(a), a printed circuit
in which a copper wiring 315 is formed on one surface
of an insulating layer (insulating substrate) 316 formed
of a polyimide resin is manufactured. Subsequently, as
illustrated in Fig. 5(b), on a surface of the insulating layer
316 on a side in which the copper wiring 315 is formed,
an electronic component 313 (resistor, condenser, IC)
and a sensor element 314 are mounted by soldering or
the like. Subsequently, as illustrated in Fig. 5(c), a resin
substrate 312 is formed on a surface of the insulating
layer 316 on the side on which the copper wiring 315,
the electronic component 313 and the sensor element
314 are mounted.
[0053] Specifically, the resin substrate 312 is formed
on the insulating layer 316 so that the copper wiring 315
and the electronic component 313 are sealed with the
resin substrate 312 and the insulating layer 316 and a
hollow portion 312a which exposes a side of the sensor
element 314 opposite to a side in contact with the insu-
lating layer 316 is formed. Also, like the resin substrate
212, the resin substrate 312 is prepared by adding a wa-
ter repellent additive to a base material formed of a resin.
[0054] After that, the process B is performed in the
same manner as in the previously described embodi-
ment.
[0055] In the above embodiment, an example in which
the contact-type sensor is used in contact with the human
skin has been described, but it is obvious that it is not
limited to the human skin but applicable to the skin of
animals in general.
[0056] The present invention is not limited to each of
the above-described embodiments, and various modifi-
cations are possible within the range indicated in the
claims, and embodiments obtained by appropriately
combining technical means disclosed in different embod-
iments are also included in the technical scope of the
present invention.

[Summary]

[0057] As described above, the contact-type sensor of
the present invention includes a contact portion which is
brought into contact with an object to be measured, a
sensor element which is disposed with a gap between
the sensor element and the object to be measured and
detects a detection target generated from the object to
be measured when the contact portion is in contact with
the object to be measured, and a water repellent portion
and a water absorbing portion which surrounds the gap
together with the object to be measured and the sensor
element when the contact portion is in contact with the
object to be measured.
[0058] According to the configuration of the present

invention, even when a liquid flows into the gap, the liquid
can be moved to the water absorbing portion by being
repelled by the water repellent portion and then can be
absorbed in the water absorbing portion. Therefore, it is
possible to prevent the liquid from being attached to the
sensor element, and thus it is possible to suppress the
measurement error and the breakage of the element.
[0059] Also, in addition to the above-described config-
uration, the contact-type sensor of the present invention
may include a water repellent substrate having the sen-
sor element embedded therein and having a substrate
front surface protruding to a side of the object to be meas-
ured further than the sensor element when the contact
portion is in contact with the object to be measured, and
a water absorptive sheet covering the substrate front sur-
face and of which a surface on a side opposite to a surface
facing the substrate front surface is the contact portion,
and in the water repellent substrate, a hollow portion is
formed in a region located between the sensor element
and the object to be measured when the contact portion
is in contact with the object to be measured, and in the
water absorptive sheet, an opening portion may be
formed in a region located between the sensor element
and the object to be measured when the contact portion
is in contact with the object to be measured, and the gap
may be the hollow portion and the opening portion, the
water repellent portion may be the water repellent sub-
strate, and the water absorbing portion may be the water
absorptive sheet.
[0060] According to the configuration of the present
invention, it is possible to realize the gap surrounded by
the object to be measured, the sensor element, the water
repellent portion and the water absorbing portion with a
simple configuration, and thus there is an advantage that
a contact-type sensor having such a configuration is eas-
ily manufactured.
[0061] Further, in addition to the above-described con-
figuration, the contact-type sensor of the present inven-
tion may include a plurality of electronic components em-
bedded in the water repellent substrate to be exposed
from the substrate rear surface when a surface of the
water repellent substrate on a side opposite to the sub-
strate front surface is a substrate rear surface, a wiring
which connects the electronic components to each other,
and an insulating layer provided on the substrate rear
surface to seal the wiring and the plurality of electronic
components.
[0062] According to the configuration of the present
invention, since the electronic component and the wiring
can be prevented from being in contact with air, moisture
in the air does not come into contact with the electronic
component and the wiring, and a waterproof effect with
respect to the electronic component and the wiring can
be obtained.
[0063] Further, in the contact-type sensor of the
present invention, in addition to the above-described con-
figuration, the object to be measured may be a body sur-
face, and the water absorptive sheet serving as the con-
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tact portion may be included.
[0064] According to the configuration of the present
invention, sweat generated from the body surface (skin)
at the contact portion between the body surface and the
water absorptive sheet is absorbed by the water absorp-
tive sheet, inhibition of perspiration from the skin is sup-
pressed, and occurrence of dermatitis caused by the in-
hibition of the perspiration can be suppressed.
[0065] Also, in the contact-type sensor of the present
invention, in addition to the above-described configura-
tion, the object to be measured may be the body surface,
and the sensor element may be a thermopile which de-
tects infrared rays generated from the body surface as
the detection target to measure a temperature of the body
surface. Alternatively, in the contact-type sensor of the
present invention, in addition to the above-described con-
figuration, the object to be measured may be a body sur-
face, and the sensor element may be a humidity sensor
which detects sweat vapor generated from the body sur-
face as the detection target to measure a degree of per-
spiration of the body surface.

[Reference Signs List]

[0066]

10 Skin (body surface, object to be measured)
200 Contact-type sensor
200a Gap
211 Absorptive sheet (absorbing portion, contact
portion)
211a Opening portion
212 Resin substrate (water repellent portion, water
repellent substrate)
212a Hollow portion
212c Substrate front surface
212e Substrate rear surface
213 Electronic component
214 Sensor element
215 Wiring
216 Insulating layer
217 Hygroscopic sheet
300 Infrared ray (detection object)
313 Electronic component
312 Resin substrate
312a Hollow portion
314 Sensor element
315 Copper wiring (wiring)
316 Insulating layer

Claims

1. A contact-type sensor comprising:

a contact portion which is brought into contact
with an object to be measured,
a sensor element which is disposed with a gap

between the sensor element and the object to
be measured and detects a detection target gen-
erated from the object to be measured when the
contact portion is in contact with the object to be
measured, and
a water repellent portion and a water absorbing
portion which surrounds the gap together with
the object to be measured and the sensor ele-
ment when the contact portion is in contact with
the object to be measured.

2. The contact-type sensor according to claim 1, further
comprising a water repellent substrate having the
sensor element embedded therein and having a sub-
strate front surface which protrudes to a side of the
object to be measured further than the sensor ele-
ment when the contact portion is in contact with the
object to be measured, and a water absorptive sheet
which covers the substrate front surface and of which
a surface on a side opposite to a surface facing the
substrate front surface is the contact portion,
wherein, in the water repellent substrate, a hollow
portion is formed in a region located between the
sensor element and the object to be measured when
the contact portion is in contact with the object to be
measured, and in the water absorptive sheet, an
opening portion is formed in a region located be-
tween the sensor element and the object to be meas-
ured when the contact portion is in contact with the
object to be measured, and the gap is the hollow
portion and the opening portion, the water repellent
portion is the water repellent substrate, and the water
absorbing portion is the water absorptive sheet.

3. The contact-type sensor according to claim 2, further
comprising a plurality of electronic components em-
bedded in the water repellent substrate to be ex-
posed from a substrate rear surface when a surface
of the water repellent substrate on a side opposite
to the substrate front surface is the substrate rear
surface, a wiring which connects the electronic com-
ponents to each other, and an insulating layer pro-
vided on the substrate rear surface to seal the wiring
and the plurality of electronic components.

4. The contact-type sensor according to claim 1, where-
in the object to be measured is a body surface, and
the water absorptive sheet which serves as the con-
tact portion is included.

5. The contact-type sensor according to any one of
claims 1 to 4, wherein the object to be measured is
the body surface, and the sensor element is a ther-
mopile which detects infrared rays generated from
the body surface as the detection target to measure
a temperature of the body surface.

6. The contact-type sensor according to any one of
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claims 1 to 4, wherein the object to be measured is
the body surface, and the sensor element is a hu-
midity sensor which detects sweat vapor generated
from the body surface as the detection target to
measure a degree of perspiration of the body sur-
face.
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