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(54) OPTICAL UNIT AND OPTICAL ANALYSIS DEVICE

(57) An optical unit (100) includes a light-emitting
portion (10) that irradiates an analysis target with light,
light-receiving portions (20) that receive light that has
been reflected or diffused by the analysis target, a mount-
ing substrate (30) on which these portions are mounted,
and a plate-shaped member (40) having optical trans-
parency. The plate-shaped member (40) is arranged so
as to cover the light-emitting portion (10) and the light-re-
ceiving portions (20) that are mounted on the mounting

substrate (30). Positions of the light-emitting portion (10),
the light-receiving portions (20), and the plate-shaped
member (40) are set such that, in the case where the
analysis target is in contact with the plate-shaped mem-
ber (40), light emitted from the light-emitting portion (10)
is incident on two or more of the light-receiving portions
(20) after being reflected or diffused by the analysis tar-
get.



EP 3 009 830 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to an optical unit
to be used for optical analysis and an optical analysis
device including the optical unit.

BACKGROUND ART

[0002] In recent years, in the field of component anal-
ysis, optical analysis has also been carried out, in addition
to analysis using chemical reactions. For example, Pat-
ent Documents 1 to 4 disclose conventional optical anal-
ysis devices for carrying out optical analysis. Also, in op-
tical analysis, a sample is irradiated with unpolarized
near-infrared light, and reflected light that was reflected
by the sample or transmitted light that was transmitted
by the sample is received by a light-receiving element,
for example. The components in the sample are then
specified based on the wavelength, intensity, and the like
of received light.
[0003] In particular, Patent Document 1 discloses a
blood glucose meter that measures a blood glucose level
in the blood through optical analysis. The blood glucose
meter disclosed in Patent Document 1 includes an optical
unit configured by a light-emitting diode and a photodi-
ode. Moreover, the blood glucose meter disclosed in Pat-
ent Document 1 is provided in a state in which blood,
which is a sample, adheres to a discoidal measurement
chip.
[0004] Because this measurement chip includes test
paper that reacts with glucose in the blood and changes
color, the blood glucose level is measured by irradiating
the measurement chip with light having a specific wave-
length that is emitted from the light-emitting diode, re-
ceiving light reflected by the test paper using the photo-
diode, and determining the intensity of the reflected light.

LIST OF PRIOR ART DOCUMENTS

PATENT DOCUMENT

[0005]

Patent Document 1: JP 2011-64596A

Patent Document 2: JP H02-059914A

Patent Document 3: JP 2001-326382A

Patent Document 4: JP 2009-011753A

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] With the blood glucose meter disclosed in Pat-

ent Document 1, a specific area of the measurement chip
needs to be reliably irradiated with light emitted from the
light-emitting diode, and therefore it is necessary to se-
cure the length of a light path to some extent (10 mm or
more) from an emission surface of the light-emitting diode
to the irradiation surface of the measurement chip so that
luminous flux sufficiently spreads. Moreover, in order to
efficiently reflect emitted light, it is preferable that the in-
cidence angle and reflection angle of light on the irradi-
ation surface are about 45 degrees, and thus if the length
of the light path is long, it is also necessary for the dis-
tance between the light-emitting diode and the photodi-
ode to be long. Accordingly, there is a problem with the
blood glucose meter disclosed in Patent Document 1 in
that it is difficult to make the optical unit smaller and the
device cannot be reduced in size.
[0007] An object of the present invention is to resolve
the above-described problems and to provide an optical
unit and an optical analysis device that enable a reduction
in the size of the optical analysis device to be achieved.

MEANS FOR SOLVING THE PROBLEMS

[0008] In order to achieve the above-described object,
an optical unit according to an aspect of the present in-
vention includes:

a light-emitting portion that irradiates an analysis tar-
get with light;
a plurality of light-receiving portions that receive light
that has been reflected or diffused by the analysis
target;
a mounting substrate on which the light-emitting por-
tion and the plurality of light-receiving portions are
mounted; and
a plate-shaped member having optical transparen-
cy,
wherein the plate-shaped member is arranged so as
to cover the light-emitting portion and the plurality of
light-receiving portions that are mounted on the
mounting substrate, and
positions of the light-emitting portion, the light-re-
ceiving portions, and the plate-shaped member are
respectively set such that, in a case where the anal-
ysis target is in contact with the plate-shaped mem-
ber, light emitted from the light-emitting portion is
incident on two or more of the light-receiving portions
after being reflected or diffused by the analysis tar-
get.

[0009] Also, in order to achieve the above-described
object, an optical analysis device according to an aspect
of the present invention is a device for analyzing a specific
component included in an analysis target, including:

an optical unit including a light-emitting portion that
irradiates the analysis target with light, a plurality of
light-receiving portions that receive light that has
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been reflected or diffused by the analysis target, a
mounting substrate on which the light-emitting por-
tion and the plurality of light-receiving portions are
mounted, and a plate-shaped member having optical
transparency,
wherein the plate-shaped member is arranged so as
to cover the light-emitting portion and the plurality of
light-receiving portions that are mounted on the
mounting substrate, and
positions of the light-emitting portion, the light-re-
ceiving portions, and the plate-shaped member are
respectively set such that, in a case where the anal-
ysis target is in contact with the plate-shaped mem-
ber, light emitted from the light-emitting portion is
incident on two or more of the light-receiving portions
after being reflected or diffused by the analysis tar-
get.

ADVANTAGEOUS EFFECTS OF THE INVENTION

[0010] As described above, according to the present
invention, a reduction in the size of an optical analysis
device can be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

[Figure 1] FIG. 1 is a cross-sectional view schemat-
ically showing a configuration of an optical unit ac-
cording to Embodiment 1 of the present invention.
[Figure 2] FIG. 2 is a plan view schematically showing
a configuration of the optical unit according to Em-
bodiment 1 of the present invention.
[Figure 3] FIG. 3 is a diagram showing the principle
of operations of the optical unit shown in FIGS. 1 and
2.
[Figure 4] FIG. 4 is a block diagram schematically
showing a configuration of an optical analysis device
according to Embodiment 1 of the present invention.
[Figure 5] FIG. 5 is a cross-sectional view schemat-
ically showing a configuration of an optical unit ac-
cording to Embodiment 2 of the present invention.
[Figure 6] FIG. 6 is a plan view schematically showing
the configuration of the optical unit according to Em-
bodiment 2 of the present invention.
[Figure 7] FIG. 7 is a diagram showing the principle
of operations of the optical unit shown in FIGS. 5 and
6.
[Figure 8] FIG. 8 is a block diagram schematically
showing a configuration of an optical analysis device
according to Embodiment 2 of the present invention.
[Figure 9] FIG. 9 is a plan view schematically showing
a configuration of an optical unit according to Em-
bodiment 3 of the present invention.
[Figure 10] FIG. 10 is a plan view schematically
showing a configuration of an optical unit according
to Embodiment 4 of the present invention.

MODE FOR CARRYING OUT THE INVENTION

Embodiment 1

[0012] Hereinafter, an optical unit and an optical anal-
ysis device according to Embodiment 1 of the present
invention will be described with reference to FIGS. 1 and
2.

Optical Unit

[0013] First, the optical unit according to Embodiment
1 will be described with reference to FIGS. 1 to 3. FIG.
1 is a cross-sectional view schematically showing the
configuration of the optical unit according to Embodiment
1 of the present invention. FIG. 2 is a plan view schemat-
ically showing the configuration of the optical unit accord-
ing to Embodiment 1 of the present invention. FIG. 3 is
a diagram showing the principle of operations of the op-
tical unit shown in FIGS. 1 and 2.
[0014] An optical unit 100 of Embodiment 1 shown in
FIGS. 1 to 3 is used for analyzing a specific component
included in an analysis target 60 (see FIG. 3). As shown
in FIGS. 1 and 2, the optical unit 100 includes a light-
emitting portion 10, a plurality of light-receiving portions
20, a mounting substrate 30 on which the light-emitting
portion 10 and the light-emitting portions 20 are mounted,
and a plate-shaped member 40 having optical transpar-
ency. Note that hatching of the mounting substrate 30
and the plate-shaped member 40 is omitted in FIGS. 1
and 3. Also, the plate-shaped member 40 is omitted in
FIG. 2.
[0015] The mounting substrate 30 is used for mounting
the light-emitting portion 10 and the plurality of light-re-
ceiving portions 20. Also, the plate-shaped member 40
is arranged so as to cover the light-emitting portion 10
and the light-receiving portions 20 that are mounted on
the mounting substrate 30.
[0016] Also, as shown in FIG. 3, in the case where the
analysis target 60 is in contact with the plate-shaped
member 40, light emitted from the light-emitting portion
10 is reflected or diffused by the analysis target 60 in the
optical unit 100. At this time, since the light reflected or
diffused by the analysis target 60 spreads horizontally,
light is incident on two or more of the light-receiving por-
tions 20. Also, the light-receiving portions 20, upon re-
ceiving light, output signals required for analyzing a spe-
cific component of the analysis target 60. Note that in
FIG. 3, arrows represent light that is diffused by the anal-
ysis target 60 after being emitted from the light-emitting
portion 10, and is then incident on the light-receiving por-
tions 20.
[0017] The positions of the light-emitting portion 10,
the light-receiving portions 20, and the plate-shaped
member 40 are respectively set such that emission, re-
flection or diffusion, and incidence of light occur in this
manner. In other words, as shown in FIG. 3, by bringing
the plate-shaped member 40 close to the light-emitting
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portion 10 and the light-receiving portions 20, the length
of a light path between the light-emitting portion 10 and
the analysis target 60 is shortened, and by further bring-
ing the light-receiving portions 20 and the light-emitting
portion 10 close to each other, the above-described emis-
sion, reflection or diffusion, and incidence of light are es-
tablished.
[0018] Also, as a result of such position settings, in the
optical unit 100, the length of the light path between the
light-emitting portion 10 and the analysis target 60 is
shortened (5 mm or less, for example), and light reflected
or diffused by the analysis target 60 is reliably received.
Therefore, according to the optical unit 100, a reduction
in the size of the unit itself and a reduction in the size of
an optical analysis device 200 (see FIG. 4, which will be
described later) that uses the optical unit 100 can be
achieved.
[0019] Furthermore, since light emitted from the light-
emitting portion 10 is received by two or more of the light-
receiving portions 20, each of the two or more light-re-
ceiving portions 20 outputs a signal in accordance with
the intensity of the received light. Accordingly, the optical
analysis device 200 can execute arithmetic processing,
noise removal processing, and the like using two or more
signals, and therefore an improvement in analysis accu-
racy can be achieved. Moreover, since signals are output
from two or more of the light-receiving portions, even
though the size of each light-receiving portion 20 is re-
duced, the sensitivity of the light-receiving portions as a
whole can be ensured. Therefore, a reduction in the size
of the optical unit can also be attained in this regard.
[0020] Also, since the optical unit 100 can receive dif-
fused light or reflected light required to analyze compo-
nents included in the analysis target 60 simply by bringing
the analysis target 60 in contact with the plate-shaped
member 40, an improvement in the usability of the optical
analysis device 200 (see FIG. 4, which will be described
later) for the user can also be achieved.
[0021] Here, the configuration of the optical unit 100 in
Embodiment 1 will be more specifically described. First,
in Embodiment 1, the light-emitting portion 10 is config-
ured by a light-emitting element such as a light-emitting
diode, and the emission surface of the light-emitting el-
ement faces the plate-shaped member 40. The light-re-
ceiving portions 20 are configured by a light-receiving
element such as a photodiode, and the light-receiving
surface thereof faces the plate-shaped member 40.
[0022] Also, in Embodiment 1, the analysis target 60
is a living body, and the specific component is glucose
included in interstitial fluid or blood of the living body. In
this case, examples of the light-emitting element in the
light-emitting portion 10 include a light-emitting diode that
can emit light in a near-infrared region. Note that in the
examples shown in FIGS. 1 to 4, the specific component
is glucose included in interstitial fluid, and light diffused
by glucose is received by the light-receiving portions 20.
Also, in this case, the palm of a hand is used as the living
body 60, for example.

[0023] Furthermore, in this embodiment, the specific
component of the living body may be a component other
than glucose, and may be fat, an enzyme, or the like, for
example. Moreover, feces and urine, blood, interstitial
fluid, or the like collected from a living body may serve
as the analysis target 60.
[0024] Also, in Embodiment 1, the analysis target 60
is not limited to a living body. Other specific examples of
the analysis target 60 include food (agricultural products,
aquatic products, meat, various types of processed food,
and the like), industrial goods (gasoline, kerosene, heavy
oil, light oil, fiber, pharmaceutical products, polymers,
paint, and the like), pharmaceutical products, and soil.
For example, in the case where the analysis target 60 is
an agricultural product such as a fruit or vegetable, ex-
amples of the specific component include fructose, in ad-
dition to glucose. Also, in the case where the analysis
target is meat, examples of the specific component in-
clude fat. Furthermore, in the case where the analysis
target is a polymer, examples of the specific component
include moisture.
[0025] Note that in these cases, the wavelength of light
emitted from a light-emitting element 11 is set in accord-
ance with the type of specific component. Also, a light-
emitting element other than a light-emitting diode may
be used as the light-emitting element in the light-emitting
portion.
[0026] Also, as shown in FIGS. 1 to 3, the optical unit
100 further includes a cooling element 50. The cooling
element 50 is arranged so as to be in contact with a sur-
face of the mounting substrate 30 on which the light-emit-
ting portion 10 and the light-receiving portions 20 are not
mounted. Specific examples of the cooling element 50
include a Peltier element. According to the cooling ele-
ment 50, variation in the light quantity of the light-emitting
element 11 and a decrease in the accuracy of the light-
receiving element are further suppressed. Also, if the
analysis target 60 generates heat, the accuracy of the
light-receiving element may also decrease due to the
heat, but according to the cooling element 50, effects due
to the heat of the analysis target 60 can also be sup-
pressed. Note that hatching of the cooling element 50 is
also omitted in FIGS. 1 and 3.

Optical Analysis Device

[0027] Next, an optical analysis device according to
Embodiment 1 will be described with reference to FIG.
4. FIG. 4 is a block diagram schematically showing the
configuration of the optical analysis device according to
Embodiment 1 of the present invention.
[0028] As shown in FIG. 4, an optical analysis device
200 is a device that analyzes a specific component in-
cluded in the analysis target 60, and includes the optical
unit 100. The optical unit 100 shown in FIG. 4 is similar
to the optical unit shown in FIG. 1.
[0029] Also, in addition to the optical unit 100, the op-
tical analysis device 200 includes a signal acquisition unit
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110, a driving unit 120, an analysis unit 130, and a display
unit 140. Among these portions, the signal acquisition
unit 110 acquires signals output in accordance with the
intensity of light received by the light-receiving portions
20. Also, since the acquired signals are analog signals,
the signal acquisition unit 110 converts the acquired sig-
nals into digital signals, and outputs the digital signals
obtained by the conversion to the analysis unit 130.
[0030] The driving unit 120 causes the light-emitting
element of each light-emitting portion 10 to emit light in
accordance with an instruction received from the analysis
unit 130. Specifically, the driving unit 120 has a power
supply circuit, and supplies power to the light-emitting
element via the power supply circuit.
[0031] The analysis unit 130 calculates absorbance of
the analysis target 60 based on the signals output from
the signal acquisition unit 110, and further coverts the
calculated absorbance into a glucose concentration
(blood glucose level). Specifically, the analysis unit 130
calculates absorbance through applying the output value
of the signal output from the signal acquisition unit 110
to a preset conversion equation. Furthermore, the anal-
ysis unit 130 calculates the glucose concentration
through applying the calculated absorbance to a calibra-
tion curve defining a relationship between absorbance
and glucose concentration.
[0032] Also, the display unit 140 is a display device
such as a liquid crystal display panel. The analysis unit
130 causes the display unit 140 to display the calculated
glucose concentration.
[0033] Also, in Embodiment 1, the signal acquisition
unit 110, the driving unit 120, and the analysis unit 130
can be realized by an IC (Integrated Circuit) chip. In this
case, because the IC chips and the liquid crystal display
panel functioning as the display unit 140 can be mounted
on the mounting substrate 30 of the optical unit 100, it is
possible to facilitate a further reduction in the size of the
optical analysis device 200.

Embodiment 2

[0034] Next, an optical unit and an optical analysis de-
vice according to Embodiment 2 of the present invention
will be described with reference to FIGS. 5 to 8.

Optical Unit

[0035] First, the optical unit according to Embodiment
2 will be described with reference to FIGS. 5 to 7. FIG.
5 is a cross-sectional view schematically showing the
configuration of the optical unit according to Embodiment
2 of the present invention. FIG. 6 is a plan view schemat-
ically showing the configuration of the optical unit accord-
ing to Embodiment 2 of the present invention. FIG. 7 is
a diagram showing the principle of operations of the op-
tical unit shown in FIGS. 5 and 6.
[0036] Similarly to the optical unit 100 of Embodiment
1, the optical unit 101 of Embodiment 2 shown in FIGS.

5 to 7 is also used for analyzing a specific component
included in an analysis target 60 (see FIG. 7).
[0037] However, the optical unit 101 of Embodiment 2
is different from the optical unit 100 of Embodiment 1 in
the following points. Hereinafter, Embodiment 2 will be
described, focusing on the differences from Embodiment
1. Note that hatching of a mounting substrate 30 and a
plate-shaped member 40 is omitted in FIGS. 5 and 7.
Also, the plate-shaped member 40 is omitted in FIG. 6.
[0038] First, as shown in FIGS. 5 to 7, in Embodiment
2, the optical unit 101 includes a plurality of light-emitting
portions 10, and the plurality of light-emitting portions 10
are also mounted on the mounting substrate 30. Also,
since there are a plurality of light-emitting portions 10,
the number of the light-emitting portions 20 is also greater
than that in the case of Embodiment 1.
[0039] As shown in FIG. 7, in Embodiment 2, in the
case where the analysis target 60 is in contact with the
plate-shaped member 40, light emitted from each of the
light-emitting portions 10 is incident on two or more of
the light-receiving portions 20 adjacent to the light-emit-
ting portion 10 that emitted the light after being reflected
or diffused by the analysis target 60. Also, in Embodiment
2 as well, the positions of the light-emitting portions 10,
the light-receiving portions 20, and the plate-shaped
member 40 are respectively set such that emission, re-
flection or diffusion, and incidence of light occur in this
manner.
[0040] Note that in FIG. 7, light emitted from the light-
emitting portions 10 located on both sides is reflected or
diffused, and then incident on two or more of the light-
receiving portions 20 including the light-receiving por-
tions 20 that are not shown (see FIG. 6). Also, similarly
to FIG. 3, in FIG. 7 as well, arrows represent light that is
diffused by the analysis target 60 after being emitted from
the light-emitting portions 10, and is then incident on the
light-receiving portions 20.
[0041] In this manner, the optical unit 101 of Embodi-
ment 2 includes a plurality of light-emitting portions 10,
and light can be emitted and received in a wider range
compared to the optical unit 100 of Embodiment 1. There-
fore, according to the optical unit 101, it is possible to
increase analysis accuracy in an optical analysis device
201 (see FIG. 8) that uses the optical unit 101.
[0042] Also, similarly to the optical unit 100 of Embod-
iment 1, in the optical unit 101 as well, it is possible to
shorten the length of a light path between the light-emit-
ting portion 10 and the analysis target 60 (5 mm or less,
for example), and to reliably receive light reflected or dif-
fused by the analysis target 60. Accordingly, in Embod-
iment 2 as well, a reduction in the size of the optical unit
101 and the size of the optical analysis device 201 (see
FIG. 8, which will be described later) that uses the optical
unit 101 can be achieved.
[0043] Also, as shown in FIG. 5, in Embodiment 2, each
light-emitting portion 10 includes a light-emitting element
11 arranged so that an emission surface 11 a faces the
plate-shaped member 40, and a light-blocking wall 12
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provided so as to surround the emission surface 11 a.
Furthermore, the light-receiving portions 20 each in-
cludes a light-receiving element 21 arranged so that a
light-receiving surface 21a faces the plate-shaped mem-
ber 40, and a light-blocking wall 22 provided so as to
surround the light-receiving surface 21 a.
[0044] Since such a light-blocking wall 12 and light-
blocking wall 22 are provided, it is possible to prescribe
the directions of emitted light and incident light, and to
avoid a situation in which light emitted from the light-emit-
ting portion 10 is directly incident on the light-receiving
portion 20. Also, in particular, on the light-receiving side,
it is possible to inhibit light that passes through the anal-
ysis target 60 from the outside, noise specific to the anal-
ysis target 60 (noise deriving from blood vessels of the
living body, for example), or the like from being incident
on the light-receiving portions 20. As a result, it is possible
to increase analysis accuracy in the optical analysis de-
vice 201 (see FIG. 8) that uses the optical unit 101.
[0045] Furthermore, as shown in FIGS. 5 and 7, it is
preferable that the height of each of the light-blocking
walls 12 of the light-emitting portions 10 and the light-
blocking walls 22 of the light-receiving portions 20 is set
so as to match the distance between the plate-shaped
member 40 and the mounting substrate 30. This is for
further increasing the above-described effects.
[0046] Note that there is no particular limitation on the
material for forming the light-blocking wall 12 and the
light-blocking wall 22 as long as the material can block
light. Also, examples of the light-emitting element 11 and
the light-receiving element 21 include the light-emitting
diode and the photodiode that are described in Embod-
iment 1.
[0047] Also, in Embodiment 2, each light-receiving por-
tion 20 also includes an optical filter 23 that transmits
only light having a set wavelength or less (or more) on
the incident side of the light-receiving surface 21a. It is
also possible to increase analysis accuracy in the optical
analysis device 201 (see FIG. 8) that uses the optical
unit 101 in this regard. Note that the set wavelength of
the optical filter 23 is set in accordance with the type of
specific component.
[0048] Furthermore, although the light-blocking wall is
formed for each light-emitting portion 10 and light-receiv-
ing portion 20 in the example of FIGS. 5 to 7, Embodiment
2 is not limited to this, and a mode may be used in which
all of the light-blocking walls are formed integrally. Also,
it is preferable that a reflection film is formed on the inner
side of each light-blocking wall using a metallic material.
[0049] Also, as shown in FIGS. 5 and 7, the light-emit-
ting portions 10 each includes, between the light-emitting
element 11 and the mounting substrate 30, a heat trans-
mission member 13 for transmitting heat generated in
the light-emitting element 11 to the mounting substrate
30. Examples of the material for forming this heat trans-
mission member 13 include a material having high ther-
mal conductivity, such as marble or a ceramic. Variation
in the light quantity of the light-emitting element (light-

emitting diode) 11 due to heat can be suppressed by
such a heat transmission member 13. Also, since the
heat from the light-emitting element 11 is unlikely to be
transmitted to the light-receiving element 21, a decrease
in the accuracy of the light-receiving element due to heat
can also be suppressed. Thus, analysis accuracy in the
optical analysis device 201 (see FIG. 8) that uses the
optical unit 101 can also be increased by the heat trans-
mission member 13.
[0050] In addition, in Embodiment 2, in the light-emit-
ting portion 10, it is also possible to fill an optically trans-
parent resin between the light-emitting element 11 and
the light-blocking wall 12, and to form this resin into a
lens. In this case, it is possible to increase the efficiency
of light with which the measurement target 60 is irradiat-
ed.
[0051] Also, as shown in FIGS. 5 and 7, similarly to
Embodiment 1, the optical unit 101 further includes a
cooling element 50 in Embodiment 2 as well. Note that
hatching of the cooling element 50 is also omitted in
FIGS. 5 and 7.
[0052] Also, a conduction channel 31 and wiring 32
that are connected to terminals (not shown) of the light-
emitting element 11 and the light-receiving element 21
are formed on the mounting substrate 30, and a heat
conduction channel 33 that connects the wiring 32 and
the cooling element 50 is further provided in Embodiment
2. Therefore, heat generated in the light-emitting element
11 and the light-receiving element 21 is efficiently dis-
charged to the cooling element 50 via the conduction
channel 31, the wiring 32, and the heat conduction chan-
nel 33. Note that there is no particular limitation on the
material for forming the conduction channel 31, the wiring
32, and the heat conduction channel 33 as long as the
material is a metallic material.

Optical Analysis Device

[0053] Next, an optical analysis device according to
Embodiment 2 will be described with reference to FIG.
8. FIG. 8 is a block diagram schematically showing the
configuration of the optical analysis device according to
Embodiment 2 of the present invention.
[0054] As shown in FIG. 8, similarly to the optical anal-
ysis device 200 of Embodiment 1 shown in FIG. 4, the
optical analysis device 201 is a device that analyzes a
specific component included in an analysis target 60.
However, the optical analysis device 201 includes the
optical unit 101 shown in FIGS. 5 to 7, instead of the
optical unit 100 shown in FIGS. 1 to 3.
[0055] Note that the configuration of the optical analy-
sis device 201 is similar to the optical analysis device
200 in Embodiment 1, except for the optical unit. There-
fore, the optical analysis device 201 also includes a signal
acquisition unit 110, a driving unit 120, an analysis unit
130, and a display unit 140. Since the functions of the
signal acquisition unit 110, the driving unit 120, the anal-
ysis unit 130, and the display unit 140 are similar to those
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in Embodiment 1, description thereof is omitted in Em-
bodiment 2.
[0056] Also, similarly to Embodiment 1, the signal ac-
quisition unit 110, the driving unit 120, and the analysis
unit 130 can be realized by an IC (Integrated Circuit) chip
in Embodiment 2 as well. In this case, since the IC chips
and the liquid crystal display panel functioning as the
display unit 140 can be mounted on the mounting sub-
strate 30 of the optical unit 100, it is possible to facilitate
a further reduction in the size of the optical analysis de-
vice 201.
[0057] In Embodiment 2, a peak wavelength of light
emitted from the light-emitting element 11 can be
changed for every one or two or more light-emitting por-
tions 10. Also, in accordance with this, the set wavelength
of the optical filter 23 can be changed for every one or
two or more light-receiving portions 20. In the case of
such a mode, since the analysis unit 130 of the optical
analysis device 130 can acquire the spectrum of the
measurement target 60, it is possible to analyze a plu-
rality of components included in the measurement target
60.

Embodiment 3

[0058] Next, an optical unit and an optical analysis de-
vice according to Embodiment 3 of the present invention
will be described with reference to FIG. 9. FIG. 9 is a plan
view schematically showing the configuration of the op-
tical unit according to Embodiment 3 of the present in-
vention.
[0059] An optical unit 102 of Embodiment 3 shown in
FIG. 9 is configured similarly to the optical unit 101 of
Embodiment 2, except that the light-emitting portions and
the light-receiving portions are arranged differently.
Hereinafter, Embodiment 3 will be described, focusing
on the differences from Embodiment 2.
[0060] As shown in FIG. 9, in Embodiment 3, a plurality
of light-emitting portions 10a to 10j are mounted on a
mounting substrate 30 so as to respectively surround an
arbitrary point 34 on the mounting substrate 30. This is
because light can be emitted and received over a wide
range of the analysis target (see FIG. 7)
[0061] Also, in Embodiment 3, the plurality of light-
emitting portions 10a to 10j are constituted by a plurality
of groups having mutually different peak wavelengths of
light that is emitted therefrom, and each group has two
light-emitting portions having the same peak wavelength.
[0062] Specifically, in the example of FIG. 9, the light-
emitting portions 10a and 10f, the light-emitting portions
10b and 10g, the light-emitting portions 10c and 10h, the
light-emitting portions 10d and 10i, and the light-emitting
portions 10e and 10j respectively constitute a group. Note
that the light-emitting portions belonging to the same
group are hatched in the same manner in FIG. 9.
[0063] Furthermore, as shown in FIG. 9, the two light-
emitting portions belonging to the same group are mount-
ed at positions opposite each other across the arbitrary

point 34. Note that although the two light-emitting por-
tions belonging to the same group are mounted such that
the distance from the arbitrary point 34 is mutually the
same in the example of FIG. 9, Embodiment 3 is not
limited to this example.
[0064] In this manner, with Embodiment 3, the optical
unit 102 can emit light having different peak wavelengths.
Accordingly, since the spectrum of the measurement tar-
get can be acquired by using the optical unit 102, a plu-
rality of components included in the measurement target
can be analyzed. Since two separate areas are irradiated
with light having the same peak wavelength, an improve-
ment in analysis accuracy in the optical analysis device
(note shown) that uses the optical unit 102 can also be
achieved.
[0065] Note that the optical analysis device of Embod-
iment 3 is configured similarly to the optical analysis de-
vice 200 (see FIG. 4) of Embodiment 1 and the optical
analysis device 201 (see FIG. 8) of Embodiment 2, except
that the optical unit 102 is used as the optical unit. There-
fore, description of the optical analysis device of Embod-
iment 3 is omitted.

Embodiment 4

[0066] Next, an optical unit and an optical analysis de-
vice according to Embodiment 4 of the present invention
will be described with reference to FIG. 10. FIG. 10 is a
plan view schematically showing the configuration of the
optical unit according to Embodiment 4 of the present
invention.
[0067] An optical unit 103 of Embodiment 4 shown in
FIG. 10 is configured similarly to the optical unit 101 of
Embodiment 2, except that the light-emitting portions and
the light-receiving portions are arranged differently.
Hereinafter, Embodiment 4 will be described, focusing
on the differences from Embodiment 2.
[0068] As shown in FIG. 10, in Embodiment 4, a plu-
rality of light-emitting portions 10a to 10e are mounted
on a mounting substrate 30 in a state in which the plurality
of light-emitting portions are arranged linearly. This is
because light can be emitted and received over a wide
range of the analysis target (see FIG. 7), and a reduction
in the manufacturing cost of the optical unit 103 can be
achieved by facilitating mounting of the light-emitting por-
tions on the mounting substrate 30. Note that each light-
emitting portion is hatched differently in FIG. 10.
[0069] Also, peak wavelengths of light that is emitted
from the light-emitting portions 10a to 10e are different
from each other in Embodiment 4 as well. Accordingly,
since the spectrum of the measurement target can be
acquired even in the case where the optical unit 103 is
used, a plurality of components included in the measure-
ment target can be analyzed.
[0070] Note that the optical analysis device of Embod-
iment 4 is configured similarly to the optical analysis de-
vice 200 (see FIG. 4) of Embodiment 1 and the optical
analysis device 201 (see FIG. 8) of Embodiment 2, except
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that the optical unit 103 is used as the optical unit. There-
fore, description of the optical analysis device of Embod-
iment 4 is also omitted.
[0071] Although the above-described embodiments
can be partially or wholly represented by supplementary
note 1 to supplementary note 20 described below, the
present invention is not limited to the following descrip-
tion.

Supplementary Note 1

[0072] An optical unit comprising:

a light-emitting portion that irradiates an analysis tar-
get with light;
a plurality of light-receiving portions that receive light
that has been reflected or diffused by the analysis
target;
a mounting substrate on which the light-emitting por-
tion and the plurality of light-receiving portions are
mounted; and
a plate-shaped member having optical transparen-
cy,
wherein the plate-shaped member is arranged so as
to cover the light-emitting portion and the plurality of
light-receiving portions that are mounted on the
mounting substrate, and
positions of the light-emitting portion, the light-re-
ceiving portions, and the plate-shaped member are
respectively set such that, in a case where the anal-
ysis target is in contact with the plate-shaped mem-
ber, light emitted from the light-emitting portion is
incident on two or more of the light-receiving portions
after being reflected or diffused by the analysis tar-
get.

Supplementary Note 2

[0073] The optical unit according to supplementary
note 1, comprising:

a plurality of the light-emitting portions, the plurality
of light-emitting portions being mounted on the
mounting substrate,
wherein positions of the light-emitting portions, the
light-receiving portions, and the plate-shaped mem-
ber are respectively set such that, in a case where
the analysis target is in contact with the plate-shaped
member, light emitted from each of the light-emitting
portions is incident on two or more of the light-re-
ceiving portions after being reflected or diffused by
the analysis target.

Supplementary Note 3

[0074] The optical unit according to supplementary
note 1,
wherein the light-emitting portion includes a light-emitting

element arranged so that an emission surface faces the
plate-shaped member, and a light-blocking wall provided
so as to cover the emission surface, and
the light-receiving portions each includes a light-receiv-
ing element arranged so that a light-receiving surface
faces the plate-shaped member, and a light-blocking wall
provided so as to surround the light-receiving surface.

Supplementary Note 4

[0075] The optical unit according to supplementary
note 1, wherein the light-emitting portion includes, be-
tween the light-emitting element and the mounting sub-
strate, a heat transmission member for transmitting heat
generated in the light-emitting element to the mounting
substrate.

Supplementary Note 5

[0076] The optical unit according to supplementary
note 1, wherein a height of each of the light-blocking wall
of the light-emitting portion and the light-blocking wall of
each light-receiving portion is set so as to match a dis-
tance between the plate-shaped member and the mount-
ing substrate.

Supplementary Note 6

[0077] The optical unit according to supplementary
note 1, further comprising:

a cooling element,
wherein the cooling element is arranged so as to be
in contact with a surface of the mounting substrate
on which the plurality of light-emitting portions and
the plurality of light-receiving portions are not mount-
ed.

Supplementary Note 7

[0078] The optical unit according to supplementary
note 1, wherein each of the plurality of light-receiving
portions includes, on an incident side of the light-receiv-
ing surface, an optical filter that transmits only light having
a set wavelength.

Supplementary Note 8

[0079] The optical unit according to supplementary
note 2, wherein the plurality of light-emitting portions are
mounted on the mounting substrate so as to respectively
surround an arbitrary point on the mounting substrate.

Supplementary Note 9

[0080] The optical unit according to supplementary
note 8,
wherein the plurality of light-emitting portions are consti-
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tuted by a plurality of groups having mutually different
peak wavelengths of light that is emitted, and each of the
plurality of groups has two light-emitting portions having
the same peak wavelength, and
the two light-emitting portions belonging to the same
group are mounted at positions opposite each other
across the arbitrary point.

Supplementary Note 10

[0081] The optical unit according to supplementary
note 2, wherein the plurality of light-emitting portions are
mounted on the mounting substrate in a state in which
the plurality of light-emitting portions are arranged line-
arly.

Supplementary Note 11

[0082] An optical analysis device for analyzing a spe-
cific component included in an analysis target, the device
comprising:

an optical unit including a light-emitting portion that
irradiates the analysis target with light, a plurality of
light-receiving portions that receive light that has
been reflected or diffused by the analysis target, a
mounting substrate on which the light-emitting por-
tion and the plurality of light-receiving portions are
mounted, and a plate-shaped member having optical
transparency,
wherein the plate-shaped member is arranged so as
to cover the light-emitting portion and the plurality of
light-receiving portions that are mounted on the
mounting substrate, and
positions of the light-emitting portion, the light-re-
ceiving portions, and the plate-shaped member are
respectively set such that, in a case where the anal-
ysis target is in contact with the plate-shaped mem-
ber, light emitted from the light-emitting portion is
incident on two or more of the light-receiving portions
after being reflected or diffused by the analysis tar-
get.

Supplementary Note 12

[0083] The optical analysis device according to sup-
plementary note 11, comprising:

a plurality of the light-emitting portions, the plurality
of light-emitting portions being mounted on the
mounting substrate,
wherein positions of the light-emitting portions, the
light-receiving portions, and the plate-shaped mem-
ber are respectively set such that, in a case where
the analysis target is in contact with the plate-shaped
member, light emitted from each of the light-emitting
portions is incident on two or more of the light-re-
ceiving portions after being reflected or diffused by

the analysis target.

Supplementary Note 13

[0084] The optical analysis device according to sup-
plementary note 11,
wherein the light-emitting portion includes a light-emitting
element arranged so that an emission surface faces the
plate-shaped member, and a light-blocking wall provided
so as to cover the emission surface, and
the light-receiving portions each includes a light-receiv-
ing element arranged so that a light-receiving surface
faces the plate-shaped member, and a light-blocking wall
provided so as to surround the light-receiving surface.

Supplementary Note 14

[0085] The optical analysis device according to sup-
plementary note 11, wherein the light-emitting portion in-
cludes, between the light-emitting element and the
mounting substrate, a heat transmission member for
transmitting heat generated in the light-emitting element
to the mounting substrate.

Supplementary Note 15

[0086] The optical analysis device according to sup-
plementary note 11, wherein a height of each of the light-
blocking wall of the light-emitting portion and the light-
blocking wall of each light-receiving portion is set so as
to match a distance between the plate-shaped member
and the mounting substrate.

Supplementary Note 16

[0087] The optical analysis device according to sup-
plementary note 11, further comprising:

a cooling element,
wherein the cooling element is arranged so as to be
in contact with a surface of the mounting substrate
on which the plurality of light-emitting portions and
the plurality of light-receiving portions are not mount-
ed.

Supplementary Note 17

[0088] The optical analysis device according to sup-
plementary note 11, wherein each of the plurality of light-
receiving portions includes, on an incident side of the
light-receiving surface, an optical filter that transmits only
light having a set wavelength.

Supplementary Note 18

[0089] The optical analysis device according to sup-
plementary note 12, wherein the plurality of light-emitting
portions are mounted on the mounting substrate so as
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to respectively surround an arbitrary point on the mount-
ing substrate.

Supplementary Note 19

[0090] The optical analysis device according to sup-
plementary note 18,
wherein the plurality of light-emitting portions are consti-
tuted by a plurality of groups having mutually different
peak wavelengths of light that is emitted, and each of the
plurality of groups has two light-emitting portions having
the same peak wavelength, and
the two light-emitting portions belonging to the same
group are mounted at positions opposite each other
across the arbitrary point.

Supplementary Note 20

[0091] The optical analysis device according to sup-
plementary note 12, wherein the plurality of light-emitting
portions are mounted on the mounting substrate in a state
in which the plurality of light-emitting portions are ar-
ranged linearly.
[0092] Although the present invention has been de-
scribed with reference to embodiments, the present in-
vention is not limited to the above-described embodi-
ments. The configuration and details of the present in-
vention can be modified in various ways that will be ev-
ident to a person skilled in the art within the scope of the
present invention.
[0093] This application is based upon and claims the
benefit of Japanese Patent Application No.
2013-122434, filed June 11, 2013, the disclosure of
which is incorporated herein in its entirety by reference.

INDUSTRIAL APPLICABILITY

[0094] As described above, according to the present
invention, a reduction in the size of an optical analysis
device can be achieved. Also, the present invention is
useful for various types of analysis targeting fruits, veg-
etables, other foodstuffs, chemical substances, and liv-
ing bodies.

REFERENCE SIGNS LIST

[0095]

10, 10a to 10j Light-emitting portion
11 Light-emitting element
11a Emission surface
12 Light-blocking wall
13 Heat transmission member
20 Light-receiving portion
21 Light-receiving element
21a Light-receiving surface
22 Light-blocking wall
23 Optical filter

30 Mounting substrate
31 Conduction channel
32 Wiring
33 Heat conduction channel
40 Plate-shaped member
50 Cooling element
60 Measurement target
100 Optical unit (Embodiment 1)
101 Optical unit (Embodiment 2)
102 Optical unit (Embodiment 3)
103 Optical unit (Embodiment 4)
110 Signal acquisition unit
120 Driving unit
130 Analysis unit
140 Display unit
200 Optical analysis device (Embodiment

1)
201 Optical analysis device (Embodiment

2)

Claims

1. An optical unit comprising:

a light-emitting portion that irradiates an analysis
target with light;
a plurality of light-receiving portions that receive
light that has been reflected or diffused by the
analysis target;
a mounting substrate on which the light-emitting
portion and the plurality of light-receiving por-
tions are mounted; and
a plate-shaped member having optical transpar-
ency,
wherein the plate-shaped member is arranged
so as to cover the light-emitting portion and the
plurality of light-receiving portions that are
mounted on the mounting substrate, and
positions of the light-emitting portion, the light-
receiving portions, and the plate-shaped mem-
ber are respectively set such that, in a case
where the analysis target is in contact with the
plate-shaped member, light emitted from the
light-emitting portion is incident on two or more
of the light-receiving portions after being reflect-
ed or diffused by the analysis target.

2. The optical unit according to claim 1, comprising:

a plurality of the light-emitting portions, the plu-
rality of light-emitting portions being mounted on
the mounting substrate,
wherein positions of the light-emitting portions,
the light-receiving portions, and the plate-
shaped member are respectively set such that,
in a case where the analysis target is in contact
with the plate-shaped member, light emitted
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from each of the light-emitting portions is inci-
dent on two or more of the light-receiving por-
tions after being reflected or diffused by the anal-
ysis target.

3. The optical unit according to claim 1 or 2,
wherein each light-emitting portion includes a light-
emitting element arranged so that an emission sur-
face faces the plate-shaped member, and a light-
blocking wall provided so as to cover the emission
surface, and
the light-receiving portions each includes a light-re-
ceiving element arranged so that a light-receiving
surface faces the plate-shaped member, and a light-
blocking wall provided so as to surround the light-
receiving surface.

4. The optical unit according to any of claims 1 to 3,
wherein each light-emitting portion includes, be-
tween the light-emitting element and the mounting
substrate, a heat transmission member for transmit-
ting heat generated in the light-emitting element to
the mounting substrate.

5. The optical unit according to any of claims 1 to 4,
wherein a height of each of the light-blocking wall of
each light-emitting portion and the light-blocking wall
of each light-receiving portion is set so as to match
a distance between the plate-shaped member and
the mounting substrate.

6. The optical unit according to any of claims 1 to 5,
further comprising:

a cooling element,
wherein the cooling element is arranged so as
to be in contact with a surface of the mounting
substrate on which the plurality of light-emitting
portions and the plurality of light-receiving por-
tions are not mounted.

7. The optical unit according to any of claims 1 to 6,
wherein each of the plurality of light-receiving por-
tions includes, on an incident side of the light-receiv-
ing surface, an optical filter that transmits only light
having a set wavelength.

8. The optical unit according to claim 2, wherein the
plurality of light-emitting portions are mounted on the
mounting substrate so as to respectively surround
an arbitrary point on the mounting substrate.

9. The optical unit according to claim 8,
wherein the plurality of light-emitting portions are
constituted by a plurality of groups having mutually
different peak wavelengths of light that is emitted,
and each of the plurality of groups has two light-emit-
ting portions having the same peak wavelength, and

the two light-emitting portions belonging to the same
group are mounted at positions opposite each other
across the arbitrary point.

10. The optical unit according to claim 2, wherein the
plurality of light-emitting portions are mounted on the
mounting substrate in a state in which the plurality
of light-emitting portions are arranged linearly.

11. An optical analysis device for analyzing a specific
component included in an analysis target, the device
comprising:

an optical unit including a light-emitting portion
that irradiates the analysis target with light, a
plurality of light-receiving portions that receive
light that has been reflected or diffused by the
analysis target, a mounting substrate on which
the light-emitting portion and the plurality of light-
receiving portions are mounted, and a plate-
shaped member having optical transparency,
wherein the plate-shaped member is arranged
so as to cover the light-emitting portion and the
plurality of light-receiving portions that are
mounted on the mounting substrate, and
positions of the light-emitting portion, the light-
receiving portions, and the plate-shaped mem-
ber are respectively set such that, in a case
where the analysis target is in contact with the
plate-shaped member, light emitted from the
light-emitting portion is incident on two or more
of the light-receiving portions after being reflect-
ed or diffused by the analysis target.

12. The optical analysis device according to claim 11,
comprising:

a plurality of the light-emitting portions, the plu-
rality of light-emitting portions being mounted on
the mounting substrate,
wherein positions of the light-emitting portions,
the light-receiving portions, and the plate-
shaped member are respectively set such that,
in a case where the analysis target is in contact
with the plate-shaped member, light emitted
from each of the light-emitting portions is inci-
dent on two or more of the light-receiving por-
tions after being reflected or diffused by the anal-
ysis target.

13. The optical analysis device according to claim 11 or
12,
wherein each light-emitting portion includes a light-
emitting element arranged so that an emission sur-
face faces the plate-shaped member, and a light-
blocking wall provided so as to cover the emission
surface, and
the light-receiving portions each includes a light-re-
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ceiving element arranged so that a light-receiving
surface faces the plate-shaped member, and a light-
blocking wall provided so as to surround the light-
receiving surface.

14. The optical analysis device according to any of
claims 11 to 13, wherein each light-emitting portion
includes, between the light-emitting element and the
mounting substrate, a heat transmission member for
transmitting heat generated in the light-emitting ele-
ment to the mounting substrate.

15. The optical analysis device according to any of
claims 11 to 14, wherein a height of each of the light-
blocking wall of each light-emitting portion and the
light-blocking wall of each light-receiving portion is
set so as to match a distance between the plate-
shaped member and the mounting substrate.

16. The optical analysis device according to any of
claims 11 to 15, further comprising:

a cooling element,
wherein the cooling element is arranged so as
to be in contact with a surface of the mounting
substrate on which the plurality of light-emitting
portions and the plurality of light-receiving por-
tions are not mounted.

17. The optical analysis device according to any of
claims 11 to 16, wherein each of the plurality of light-
receiving portions includes, on an incident side of
the light-receiving surface, an optical filter that trans-
mits only light having a set wavelength.

18. The optical analysis device according to claim 12,
wherein the plurality of light-emitting portions are
mounted on the mounting substrate so as to respec-
tively surround an arbitrary point on the mounting
substrate.

19. The optical analysis device according to claim 18,
wherein the plurality of light-emitting portions are
constituted by a plurality of groups having mutually
different peak wavelengths of light that is emitted,
and each of the plurality of groups has two light-emit-
ting portions having the same peak wavelength, and
the two light-emitting portions belonging to the same
group are mounted at positions opposite each other
across the arbitrary point.

20. The optical analysis device according to 12, wherein
the plurality of light-emitting portions are mounted
on the mounting substrate in a state in which the
plurality of light-emitting portions are arranged line-
arly.
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