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(54) LIGHT SOURCE UNIT AND IMAGE READING DEVICE

(57) The light source unit comprises a light source
emitting visible light and light of a non-visible wavelength;
a rod-like light guide (2) at the end of which the light
source is provided and within which incident light from
the light source is propagated in the long axis direction;
a reflector that is linear along the long axis direction and
provided on the contour surface of the light guide; and a
support member (3) encompassing the reflector and light

guide (2), having a given width in the direction perpen-
dicular to the long axis direction, and provided with an
opening extending along the long axis direction. The re-
flector and support member (3) are formed by a reflecting
material containing a substance reflecting the light of a
non-visible light wavelength and reflecting the visible light
and light of a non-visible light wavelength.
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Description

Technical Field

[0001] The present invention relates to a light source
unit and image reading device.

Background Art

[0002] Image reading devices are used in paper-like
media reading/ screening devices and industrial inspec-
tion devices. For example, image reading devices are
used in reading mark sheets, banknotes, and checks,
and the like.
[0003] For reading banknotes or checks, special print
may be made on their surface. For example, some ban-
knotes are printed with invisible ink reflecting only the
infrared light (wavelengths of 750 nm and longer) so as
to enable the authentication of real banknotes. For the
same purpose, some banknotes are printed with invisible
ink emitting fluorescence when irradiated with the ultra-
violet light (wavelengths of 300 nm to 400 nm).
[0004] For reading a banknote or check on which a
special print is made, it is required to irradiate the ban-
knote or check with the infrared or ultraviolet light in ad-
dition to the visible light (wavelengths of 400 nm to 750
nm) used in reading ordinary print, and read the reflected
light or emitted fluorescence from the banknote or check.
[0005] In order to solve the above problem, Patent Lit-
erature 1 discloses an image reading device comprising
multiple light sources emitting light of different wave-
lengths from each other. The image reading device of
the Patent Literature 1 comprises a first light source, a
first light guide making the light from the first light source
emerge toward a reading target, a second light source,
a second light guide making the light from the second
light source emerge toward the reading target and pro-
vided in parallel to the first light guide, and a lens unit
and light receiving means provided between the first and
second light guides, wherein the first and second light
sources emit light of different wavelengths.
[0006] Furthermore, Patent Literature 2 discloses an
ultraviolet irradiation device used in ultraviolet irradiation
for fluorescence emission. This ultraviolet irradiation de-
vice comprises an LED emitting ultraviolet light and a
light guide transparent to the light emitted by the LED,
wherein the light guide is made of an amorphous fluorine
resin and a linear light emerges via the light guide.
[0007] Schemes of making light enter a light guide
made of a resin containing light-scattering microparticles
from the rear face or a lateral end face thereof have prob-
lems with the assurance of focal illuminance and/or with
uniformity. Then, in the ultraviolet irradiation device of
the Patent Literature 2, multiple ultraviolet-emitting LEDs
are lined up at fixed intervals and the light from the LEDs
enters an elongated light guide transparent to the ultra-
violet light.
[0008] According to the Patent Literature 2, the lights

emitted from adjacent LEDs overlap with each other at
the ends of the fan-shaped lights, whereby a linear light
source having a uniform light distribution is provided.

Citation List

Patent Literature

[0009]

Patent Literature 1: Unexamined Japanese Patent
Application Kokai Publication JP-A-2010-050 689;
and
Patent Literature 2: Unexamined Japanese Patent
Application Kokai Publication JP-A-2001-229 722.

Summary of the Invention

Technical Problem

[0010] However, even with an image reading device
of which multiple light sources emit light of different wave-
lengths from each other, sufficient irradiation properties
may not be obtained in some cases because the refrac-
tive index, transmittance, and reflectance of the light
guide, reflecting plate, and the like differ between the
visible light and non-visible light (such as the infrared or
ultraviolet light) and therefore, the amount and beam pro-
file of the non-visible light are different from those of the
visible light.
[0011] Furthermore, also in the case of using an ultra-
violet irradiation device, the amount of light is different
from that of a visible light irradiation device and then, as
described above, sufficient irradiation properties may not
be obtained in some cases.
[0012] The present invention has been made to solve
the above problem and an exemplary objective of the
present invention is to provide a light source unit and an
image reading device by means of which irradiation prop-
erties readable with visible light and non-visible light are
obtained.

Solution to the Problem

[0013] In order to achieve the above objective, the light
source unit according to the present invention comprises
a light source emitting visible light and light of a non-
visible light wavelength; a rod-like light guide at the end
of which the light source is provided and in which incident
light from the light source is propagated in the long axis
direction; a reflector that is linear along the long axis di-
rection and provided on the contour surface of the light
guide; and a reflecting structure encompassing the re-
flector and light guide, having a given width in the direc-
tion perpendicular to the long axis direction, and provided
with an opening extending along the long axis direction.
The reflector and reflecting structure are formed by a
reflecting material containing a substance that reflects
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light of a non-visible light wavelength and reflecting vis-
ible light and light of a non-visible light wavelength.

Advantageous Effects of the Invention

[0014] With the light source unit and image reading
device according to the present invention, irradiation
properties readable with visible light and non-visible light
can be obtained.

Brief Description of the Drawings

[0015]

FIG. 1 is an exploded view for explaining the struc-
ture of the image reading device according to
Embodiment 1 of the present invention;

FIG. 2 is a plan view of the image reading device
shown in FIG. 1 when seen from the glass
plate side;

FIG. 3 is a cross-sectional view at A-A in FIG. 2;
FIG. 4 is an enlarged view of the right end of the

cross-section in FIG. 3;
FIG. 5 is a cross-sectional view at B-B in FIG. 2;
FIG. 6 is an enlarged view of the light source unit in

FIG. 5;
FIG. 7 is a graphical representation showing exem-

plary reflectivity of the substances constitut-
ing the reflecting layers of the support mem-
bers according to Embodiment 1;

FIG. 8 is a cross-sectional view for explaining the
structure of the light source unit according to
Embodiment 2 of the present invention;

FIG. 9 is a cross-sectional view in the sub-scan di-
rection of the image reading device according
to Embodiment 3 of the present invention;

FIG. 10 is a cross-sectional view for explaining the
structure of the light source unit according to
Embodiment 3; and

FIG. 11 is a cross-sectional view for explaining the
structure of the light source unit according to
Embodiment 4 of the present invention.

Description of Embodiments

Embodiment 1

[0016] Modes for implementing the present invention
will be described in detail hereafter with reference to the
drawings. In the figures, the same or equivalent compo-
nents are referred to with the same reference numbers.
FIG. 1 is an exploded view for explaining the structure of
the image reading device according to Embodiment 1 of
the present invention.
[0017] An image reading device 101 comprises, as
shown in FIG. 1, a glass plate 1, light guides 2, support
members 3, an LED (light emitting diode) substrate 5, a
heat transfer sheet 6, a heat releasing plate 7, a lens 8,

and a sensor substrate 10 having a sensor chip 11.
[0018] The light guides 2, LED substrate 5, heat trans-
fer sheet 6, and heat releasing plate 7 are connected by
a holder 4. More specifically, cylindrical through-holes
and positioning pins are formed on the holder 4. The light
guides 2 are fitted in the through-holes and the position-
ing pins are inserted in the through-holes of the LED sub-
strate 5, heat transfer sheet 6, and heat releasing plate 7.
[0019] The support members 3 and lens 8 are housed
in a frame 9 together with the light guides 2, LED sub-
strate 5, and the like positioned on the holder 4. The
frame 9 in which the components are housed is placed
and assembled between the glass plate 1 and sensor
substrate 10. The assembled image reading device 101
operates as follows.
[0020] FIG. 2 is a plan view of the image reading device
shown in FIG. 1 when seen from the glass plate side.
FIG. 3 is a cross-sectional view at A-A in FIG. 2. The
image reading device 101 irradiates a reading target on
the glass plate 1 shown in FIG. 1 with a linear beam
extending in the main scan direction X while moving the
reading target in the sub-scan direction Y. The light from
the reading target is converged by the lens 8 comprising
multiple cylindrical lenses arrayed in the main scan di-
rection X, and received by the sensor chip on the sensor
substrate 10 shown in FIG. 2.
[0021] The sensor chip is placed in the main scan di-
rection X on the sensor substrate 10, and outputs pixel-
based optical signals to the outside as electric signals.
The sensor chip generates photovoltaic power according
to received light and coverts optical energy to electric
signals. As the sensor chip receives light from the reading
target, the image reading device 101 reads the reading
target as image data. The detailed structure of the image
reading device 101 will be described hereafter.
[0022] FIG. 4 is an enlarged view of the right end of
the cross-sectional view in FIG. 3. The LED substrate 5
shown in FIG. 4 is formed, for example, by a ceramic
substrate, aluminum substrate, rigid flexible substrate,
or the like in order to release heat generated while LED
chips 12 are on. In order to release the heat of the LED
chips 12 more efficiently, the heat transfer sheet 6 and
heat releasing plate 7 are provided on one side of the
LED substrate 5.
[0023] Multiple LED chips 12 are mounted on the op-
posite side of the LED substrate 5 to the side on which
the heat transfer sheet 6 and heat releasing plate 7 are
provided. More specifically, an LED chip 12 emitting vis-
ible light and an LED chip 12 emitting light of a non-visible
light wavelength (light of a wavelength of the ultraviolet
to infrared light) are mounted. The LED chip 12 emitting
light of a non-visible light wavelength is, for example, an
LED chip emitting ultraviolet light of a wavelength of ap-
proximately 365 nm or an LED chip emitting infrared light
of a wavelength of approximately 940 nm. The former
LED chip is used in the image reading device 101. The
LED chips 12 function as the light source emitting visible
light and light of a non-visible light wavelength.
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[0024] The LED chips 12 face the end faces of the light
guides 2. Therefore, as the LED chips 12 emit light, the
light enters the light guides 2 from the end faces of the
light guides 2.
[0025] The light guides 2 are preferably made of a ma-
terial transmitting visible light and non-visible light (light
of wavelengths of the ultraviolet to infrared light), and
more preferably made of a material that does not easily
deteriorate due to the ultraviolet light. Then, the image
reading device 101 is capable of sufficient irradiation
throughout a range from visible light to light of a non-
visible light wavelength even though the LED chip 12
emitting visible light and the LED chip 12 emitting light
of a non-visible light wavelength are mounted. Examples
of the above material include cycloolefin polymer resin.
[0026] The light guides 2 have a rod-like cylinder
shape. Entering from the cylinder end faces, the incident
light from the LED chips 12 are totally reflected inside
the light guides 2, and then the light propagates in the
long axis direction of the cylinders, namely in the main
scan direction. The propagated light is diffusely reflected
and exits through the glass plate 1 as a linear beam ex-
tending in the main scan direction. Consequently, the
light emitted by the LED chips 12 irradiates the reading
target on the glass plate 1.
[0027] The light guides 2 are supported by the support
members 3 supporting the cylindrical surfaces of the light
guides 2 in part. The support members 3 have a reflecting
layer allowing the light leaking from the light guides 2 to
reenter the light guides 2, constituting the light source
unit of the image reading device 101 together with the
LED chips 12 and light guides 2.
[0028] FIG. 5 is a cross-sectional view at B-B in FIG.
2. FIG. 6 is an enlarged view of the light source unit in
FIG. 5. The light guides 2 each have, as shown in FIGS.
5 and 6, a reflecting layer 15 that is linear along the long
axis direction of the cylinder on the peripheral surface of
the cylinder constituting the light guide 2 (which is also
termed the printed reflecting pattern because the layer
is formed by applying a reflector or reflecting material by
printing).
[0029] The reflecting layer 15 is in the form of a flat
plate having a given width in the direction perpendicular
to the long axis direction of the light guide 2. Therefore,
the light propagating within the light guide 2 in the long
axis direction is reflected/scattered in the directions
around the direction nearly perpendicular to the surface
of the reflecting layer 15 (the direction S shown in FIG.
6). Since the reflecting layer 15 is linear, the reflect-
ed/scattered light emerges as a linear beam.
[0030] The light guides 2 and reflecting layers 15 are
supported by the support members 3 (hereafter, the sup-
port members 3 are also termed the supports, or termed
the reflecting structures because the support members
3 have a reflecting layer).
[0031] The support members 3 have a given width in
the direction perpendicular to the long axis direction of
the light guides 2 and have an opening extending along

the long axis direction thereof. The opening has a curved
surface nearly equal in shape to a part of the peripheral
surface of the light guide 2. The curved surface encom-
passes and supports the part of the peripheral surface
of the light guide 2 and the entire reflecting layer 15.
[0032] A reflecting layer is formed on the curved sur-
face of the opening of the support member 3. This re-
flecting layer is formed on the entire curved surface of
the opening encompassing the entire reflecting layer 15.
Therefore, light that is not totally reflected within the light
guide 2 and leaks to the support member 3 is reflected
by the reflecting layer of the support member 3 and reent-
ers the light guide 2. In this way, the reflecting layer of
the support member 3 allows the image reading device
101 to use light more efficiently.
[0033] Since the LED chips 12 of the image reading
device 101 emit visible light and light of a non-visible light
wavelength, the reflecting layers of the support members
3 have to reflect visible light and light of a non-visible light
wavelength. The same applies to the reflecting layers 15
of the light guides 2.
[0034] Then, the reflecting layers of the support mem-
bers 3 and the reflecting layers 15 of the light guides 2
are made of a reflecting material containing a substance
reflecting light of a non-visible light wavelength, namely
a substance having a higher reflectivity for light of a non-
visible light wavelength than conventional substances
used as a reflecting material (resin, metal, and the like),
and reflecting visible light and light of a non-visible light
wavelength.
[0035] The reflecting layers of the support members 3
will be described hereafter by way of example. FIG. 7 is
a graphical representation showing exemplary reflectivity
of the substances constituting the reflecting layers of the
support members according to Embodiment 1 of the
present invention.
[0036] Of the light of wavelengths of 300 to 1000 nm
shown in FIG. 7, when a light source emitting light of
multiple ranges of wavelengths different from each other,
for example, a light source emitting light of wavelengths
of ultraviolet and visible light, a light source emitting light
of wavelengths of visible and infrared light, or a light
source emitting light of wavelengths of ultraviolet, visible,
and infrared light is used in an image reading device, an
ideal material is a material exhibiting a uniform reflectivity
for all of the multiple ranges of wavelengths ("IDEAL MA-
TERIAL" shown in FIG. 7).
[0037] With such a material, light of a nearly uniform
intensity throughout the multiple ranges of wavelengths
emerges and the light is efficiently used. Then, it is pos-
sible to provide an image reading device with which suf-
ficient irradiation properties are obtained even if the read-
ing target is, for example, a banknote or check printed
with invisible ink reflecting only the infrared light or with
invisible ink emitting fluorescence under the ultraviolet
light.
[0038] On the other hand, in the case of a resin material
shown in FIG. 7 or a conventional reflecting ink material,
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the reflectivity to light of non-visible light wavelengths (for
example, light in the ultraviolet or infrared range) is lower
than the reflectivity in the visible light range ("RESIN MA-
TERIAL" shown in FIG. 7).
[0039] Therefore, such a material alone cannot suffi-
ciently reflect the ultraviolet or infrared light. If the reflect-
ing layers 15 of the light guides 2 or the reflecting layers
of the support members 3 are made of such a material,
sufficient irradiation properties cannot be obtained in the
ultraviolet or infrared region.
[0040] For improving the irradiation properties, the re-
flecting layers 15 of the light guides 2 or the reflecting
layers of the support members 3 are preferably made of
a reflecting material to which a substance exhibiting a
high reflectivity to light of a non-visible light wavelength
(for example, light in the ultraviolet or infrared range) is
added, for example a reflecting material reflecting light
of a non-visible light wavelength more than the above-
stated resin material or reflecting ink material.
[0041] Such a material can improve the reflectivity of
a substance exhibiting a low reflectivity to light of a non-
visible light wavelength in the intended wavelength
range, and the light of the light source unit can be used
more efficiently.
[0042] For example, the reflecting layers 15 of the light
guides 2 or the reflecting layers of the support members
3 are made of a resin material or reflecting ink material
to which metal oxide (titanium oxide, zinc oxide, and the
like) and ceramics (aluminum and the like) are added
alone or in combination.
[0043] More specifically, the reflecting layers 15 of the
light guides 2 and the reflecting layers of the support
members 3 are made of, as shown in FIG. 7, a reflecting
material containing alumina exhibiting a reflectivity of 73
% or higher to light of a wavelength of 300 nm (73 % or
higher reflectivity to ultraviolet light of wavelengths of 300
nm to 400 nm) and a reflectivity of 90 % or higher to light
of a wavelength of 900 nm (80 % or higher reflectivity to
infrared light of wavelengths of 900 nm to 1000 nm) as
a pigment in a resin material ("UV REFLECTING MATE-
RIAL (ALMINA)" shown in FIG. 7).
[0044] Alternatively, the reflecting layers of the light
guides 2 and the reflecting layers of the support member
3 are made of, as shown in FIG. 7, a reflecting material
containing TiO2 and ZnO2 exhibiting a reflectivity of 24
% or higher to light of a wavelength of 300 nm (22 % or
higher reflectivity to ultraviolet light of wavelengths of 300
nm to 400 nm) and a reflectivity of 96 % or higher to light
of a wavelength of 900 nm (93 % or higher reflectivity to
infrared light of wavelengths of 900 nm to 1000 nm) as
a pigment in a resin material (see "TiO2, ZnO2 (METAL
OXIDE)" shown in FIG. 7). This pigment can contain the
above alumina along with TiO2 and ZnO2.
[0045] The resin material (acrylic resin) shown in FIG.
7 exhibits only a reflectivity of lower than 3 % to light of
a wavelength of 300 nm (reflectivity of lower than 3 % to
ultraviolet light of wavelengths of 300 nm to 400 nm) and
a reflectivity of 70 % to light of a wavelength of 900 nm

(reflectivity of 47 % or higher to infrared light of wave-
lengths of 900 nm to 1000 nm). However, with the addi-
tion of the above materials as a pigment, the reflectivity
in the above ultraviolet and infrared ranges can be im-
proved.
[0046] Examples of the resin material to which alumina
and TiO2/ZnO2 are added as a pigment include, in addi-
tion to acrylic resin, cellulosic resin, melamine resin, vinyl
resin, phenol resin, and ester resin. Additionally, the res-
ins containing a white pigment (calcium carbonate, alu-
minum silicate, and the like) in the above resins are also
included.
[0047] The reflecting layers 15 of the light guides 2 in
this Embodiment are formed by adding a metal oxide and
ceramic to a reflecting ink material and applying the pig-
ment-added reflecting ink material by printing. The re-
flecting ink material is a material called a white ink and,
for example, a material obtained by adding a white pig-
ment such as calcium carbonate, aluminum silicate, and
barium sulfate and an organic solvent (for example, tol-
uene) for adjusting the viscosity to acrylic resin, ketone
resin, or the like.
[0048] The reflecting layers of the support members 3
in this Embodiment are formed by adding a metal oxide
and ceramic to a resin material and applying the resin
material to the surfaces of the support members 3. The
resin material includes white resin. The white resin is, for
example, a material obtained by adding the above-men-
tioned white pigment to acrylic resin.
[0049] As described above, the reflecting layers 15 of
the light guides 2 and the reflecting layers of the support
members 3 are formed so as to contain a substance pref-
erably reflecting 24 % or more of the light of a wavelength
of 300 nm or 90 % or more of the light of a wavelength
of 900 nm, and more preferably reflecting 73 % or more
of the light of a wavelength of 300 nm or 96 % or more
of the light of a wavelength of 900 nm.
[0050] Therefore, the reflecting layers 15 of the light
guides 2 and the reflecting layers of the support members
3 exhibit high reflectance in the ultraviolet or infrared
range. Then, the light source unit of the image reading
device 101 enables irradiation with visible light and light
of a non-visible light wavelength both sufficient in
amount. Hence, the image reading device 101 is capable
of highly accurate reading with both visible light and light
of a non-visible light wavelength.
[0051] In Embodiment 1, the light guides 2 are ex-
plained in the form of a circular cylinder, for example.
This is not restrictive. For example, the light guides 2 of
the image reading device 101 can be in the form of an
elliptic cylinder.
[0052] In Embodiment 1, the reflecting layers of the
support members 3 are formed on the entire curved sur-
face of the opening. For example, the reflecting layers
can be formed on a part of the opening facing the reflect-
ing layer 15 of the light guide 2 (a linear form along the
long axis of the light guide 2).
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Embodiment 2

[0053] The light source unit according to Embodiment
2 is a light source unit utilizing a reflecting prism 16 (also
termed a prism-reflecting pattern). FIG. 8 is a cross-sec-
tional view for explaining the structure of the light source
unit according to Embodiment 2 of the present invention.
In FIG. 8, the letter S indicates the scattering direction
(emerging direction) of light.
[0054] As shown in FIG. 8, the light source unit accord-
ing to Embodiment 2 has a reflecting prism 16 reflecting
the light propagating in the long axis direction from the
LED chip 12.
[0055] Like the reflecting layer 15 in Embodiment 1,
the reflecting prism 16 is linear in the long axis direction
on the peripheral surface of the cylinder constituting the
light guide 2. Therefore, the light propagating within the
light guide 2 in the long axis direction is reflected and
scattered by the reflecting prism 16 and exits in the di-
rection nearly perpendicular to the long axis direction (the
direction S shown in FIG. 8) as a linear beam.
[0056] The reflecting prism 16 reflects the light propa-
gating within the light guide 2 due to optical refraction.
Because the refractive index varies depending on the
wavelength of light, visible light and non-visible light (light
of wavelengths from the ultraviolet to infrared range) are
not even in amount and distribution of light. Therefore,
for example, the ultraviolet or infrared light is not reflected
sufficiently and sufficient irradiation properties may not
be obtained in the ultraviolet or infrared range.
[0057] In consideration for the above, in Embodiment
2, the reflecting prism 16 and support member 3 each
have a second reflecting layer 17 (the second reflecting
layer 17 is also termed a reflecting material or a highly
reflecting ink).
[0058] The second reflecting layer 17 is formed on the
surface of the reflecting prism 16 or on the curved surface
of the opening of the support member 3. The second
reflecting layer 17 is made of, as in Embodiment 1, a
reflecting material containing a substance reflecting light
of a non-visible light wavelength and reflecting visible
light and light of a non-visible light wavelength. For ex-
ample, the second reflecting layer 17 is formed by apply-
ing a white ink containing a metal oxide and/or ceramic
as a pigment. Therefore, the light source unit of Embod-
iment 2 can irradiate a reading target with a sufficient
amount of ultraviolet or infrared light.
[0059] In this embodiment, the reflecting prism 16 and
support member 3 have the second reflecting member
17. It is possible that only one of the reflecting prism 16
and support member 3 has the second reflecting member
17.

Embodiment 3

[0060] The image reading device according to Embod-
iment 3 is an image reading device utilizing the light
guides having a rectangular cross-section. FIG. 9 is a

cross-sectional view in the sub-scan direction of the im-
age reading device according to Embodiment 3 of the
present invention. FIG. 10 is a cross-sectional view for
explaining the structure of the light source unit according
to Embodiment 3. In FIGS. 9 and 10, the letter S indicates
the scattering direction (emerging direction) of light.
[0061] The image reading device 101 comprises, as
shown in FIGS. 9 and 10, light guides 2a having a rec-
tangular cross-section and support members 3a each
having an opening in which the light guide 2a having a
rectangular cross-section can be housed.
[0062] The light guide 2a is provided with a reflecting
layer 15 on the base side against the support member
3a among the sides of the rectangular cross-section. The
reflecting layer 15 of the light guide 2a is formed on the
entire base side, and made of the same material and
formed by the same method as in Embodiment 1. There-
fore, the light propagating within the light guide 2a is re-
flected and scattered by the reflecting layer 15 on the
base side and exits in the direction opposite to the base
side as a linear beam.
[0063] The support member 3a has an opening in the
form of a rectangular parallelepiped to support the lateral
sides and base side of the light guide 2a having a rec-
tangular cross-section. The same reflecting layer as in
Embodiment 1 is formed on the bottom of the opening to
reflect light leaking from the light guide 2a.
[0064] Also in Embodiment 3, the reflecting layers 15
of the light guides 2a and the reflecting layers of the sup-
port members 3a have the same effect, whereby the im-
age reading device 101 can irradiate a reading target
with a sufficient amount of ultraviolet or infrared light.
[0065] Here, the image reading device 101 can be pro-
vided with an optical filter limiting the incident light to the
sensor chip 11. For example, a UV cutoff filter 13 can be
provided between the sensor chip 11 and lens 8 so that
the sensor chip 11 is not irradiated with ultraviolet light
while reading fluorescence under ultraviolet light.

Embodiment 4

[0066] The light source unit according to Embodiment
4 is a light source unit utilizing light guides 2a having a
rectangular cross-section and having a reflecting prism
16. FIG. 11 is a cross-sectional view for explaining the
structure of the light source unit according to Embodi-
ment 4 of the present invention.
[0067] The light source unit shown in FIG. 11 compris-
es a light guide 2a having a rectangular cross-section.
The light guide 2a has a reflecting prism 16 provided on
the base side of the rectangular cross-section.
[0068] The reflecting prism 16 has a second reflecting
layer 17 on a surface as in Embodiment 2. The second
reflecting layer 17 is made of the same material and
formed by the same method as in Embodiment 2. In other
words, the second reflecting layer 17 is formed by apply-
ing a white ink containing a metal oxide and/or ceramic
as a pigment onto the reflection prism 16.
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[0069] The support member 3a has an opening in the
form of a rectangular parallelepiped to support the lateral
sides and base side of the light guide 2a having a rec-
tangular cross-section. The second reflecting layer 17
formed by applying a white ink containing a metal oxide
and/or ceramic as a pigment is provided on the bottom
of the opening as in Embodiment 2. Therefore, the light
source unit according to Embodiment 4 also can irradiate
a reading target with a sufficient amount of ultraviolet or
infrared light.
[0070] Embodiments of the present invention are de-
scribed above. The present invention is not restricted to
the above-described embodiments. For example, in the
above embodiments, the reflecting layers 15 of the light
guides 2 or the reflecting layers of the support members
3 are formed by application. For example, it is possible
to attach a sheet formed by a resin material to which a
metal oxide or ceramic is added to the light guides 2 or
support members 3 to form a reflecting layer.
[0071] Furthermore, in this embodiment, the LED chips
12 are mounted directly on the LED substrate 5. It is
possible to mount a package in which the LED chips 12
are mounted on the LED substrate 5.
[0072] The above-described embodiments can be
modified in various manners within the scope of gist of
the present invention. The above-described embodi-
ments are given for explaining the present invention and
do not intend to confine the scope of the present inven-
tion. The scope of the present invention is set forth by
the attached scope of claims, not by the embodiments.
Various modifications made within the scope of claims
and the scope equivalent to the claims of the present
invention are considered to fall under the scope of the
present invention.
[0073] This application claims the priority based on
Japanese Patent Application No. 2011-286091, filed on
December 27, 2011 and including the specification,
scope of claims, drawings, and abstract. The entire dis-
closure of this basic patent application is incorporated
herein by reference.

List of Reference Signs

[0074]

1 Glass plate
2 Light guide
2a Light guide
3 Support member
3a Support member
4 Holder
5 LED substrate
6 Heat transfer sheet
7 Heat releasing plate
8 Lens
9 Frame
10 Sensor substrate
11 Sensor chip

12 LED chip
13 UV cutoff filter
15 Reflecting layer
16 Reflecting prism
17 Second reflecting layer
21 Reading target
101 Image reading device

Claims

1. A light source unit, comprising:

- a light source emitting visible light and light of
a non-visible light wavelength;
- a rod-like light guide at the end of which the
light source is provided and in which incident
light from the light source is propagated in the
long axis direction;
- a reflector that is linear along the long axis di-
rection and provided on the contour surface of
the light guide; and
- a reflecting structure encompassing the reflec-
tor and the light guide, having a given width in
the direction perpendicular to the long axis di-
rection, and provided with an opening extending
along the long axis direction,
- wherein the reflector and reflecting structure
are formed by a reflecting material containing a
substance reflecting light of a non-visible light
wavelength and reflecting the visible light and
light of a non-visible light wavelength.

2. The light source unit according to Claim 1,
wherein the reflector is a reflecting layer formed on
a part of the contour surface of the light guide.

3. The light source unit according to Claim 1,
wherein the reflector is a reflecting prism provided
on a part of the contour surface of the light guide.

4. The light source unit according to any one of Claims
1 to 3,
wherein the reflector and reflecting structure contain
a substance that reflects 24 % or more of the light
of a wavelength of 300 nm or 90 % or more of the
light of a wavelength of 900 nm.

5. The light source unit according to any one of Claims
1 to 4,
wherein the reflector and reflecting structure contain
a substance that reflects 73 % or more of the light
of a wavelength of 300 nm or 96 % or more of the
light of a wavelength of 900 nm.

6. The light source unit according to any one of Claims
1 to 5,
wherein the reflector is formed by applying the re-

11 12 



EP 2 800 348 A1

8

5

10

15

20

25

30

35

40

45

50

55

flecting material or attaching a sheet containing the
reflecting material, and
the reflecting structure is formed by applying the re-
flecting material or attaching a sheet containing the
reflecting material.

7. The light source unit according to any one of Claims
1 to 6,
wherein the substance contains at least a metal ox-
ide.

8. The light source unit according to any one of Claims
1 to 7,
wherein the substance contains at least a ceramic.

9. The light source unit according to any one of Claims
1 to 8,
wherein the light guide has a circular, elliptical, or
rectangular cross-section in a place perpendicular
to the long axis direction.

10. An image reading device, comprising:

- the light source unit according to any one of
Claims 1 to 9;
- a lens body converging the light emitted by the
light source unit and reflected by an irradiated
object;
- a light receiver receiving the light converged
by the lens body; and
- an enclosure housing the light source unit, lens
body, and light receiver.
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