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The purpose of the present invention Is to provide a light-source device having a compact and simple structure. A light-source
device 101 according to the present invention includes: a laser light-source portion 20; a stem 13 on which the laser light-source
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(57) Abrege(suite)/Abstract(continued):

portion 20 Is provided; a cap 11 that covers the laser light-source portion 20, that is joined to the stem 13, and that has an opening
16; alens holder 15 that Is joined to the outer surface of the cap 11 over the opening 16; and a collimating lens 12 that is supported
by the lens holder 15 and that collimates light emitted from the laser light-source portion 20 and passing through the opening 16.
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ABSTRACT

It is an object of the present invention to provide a small and simply-structured
light-source device. A light-source device (101) according to the present invention
includes a laser light source section (20), a stem (13) on which the laser light source
section (20) is mounted, a cap (11) with an opening (16), the cap (11) being bonded to the
stem (13) in such a manner that the cap (11) covers the laser light source section (20), a
lens holder (15) joined to an outer surface of the cap (11) in such a manner that the lens
holder (15) extends over the opening (16), and a collimating lens (12) supported by the
lens holder (15), the collimating lens (12) collimating a light ray emitted from the laser

light source section (20) and then passing through the opening (16).
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Description

Title of Invention: LIGHT-SOURCE DEVICE

Technical Field
[0001]  The present invention relates to a light-source device that includes a laser light
source and a collimating lens.

Background Art

[(0002] Halogen lamps or metal halide lamps are conventionally used for light sources
included in display apparatuses such as projectors. Laser light sources with long life,
low power-consumption, high luminance, and high color-purity have been growingly
used for the display apparatuses.

[0003] One way to use such a laser light source for the projector is condensing bundles
of light emitted from laser light sources (units) for respective colors, i.e., R, G, and B
(primary colors), then radiating the bundles of light as condensed to a plurality of optical
fibers, and then transmitting, through the optical fibers, laser light rays to an optical
component of an illumination optical system included in the projector so as to project a
visual image.

[0004] Patent Document 1  discloses a light-source device with a
semiconductor-light-emitting-chip-integrated laser light source and a collimating lens
connected together by a holder. This light-source device enables the adjustment of
optical axes of the laser light source and collimating lens in the following manner:
inserting a stem on which the laser light source is mounted into the mnner periphery at the

rear end of the holder, and then moving a laser light source unit within a clearance as

generated.
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Prior Art Document

Patent Document

[0005]  Patent Document 1: Japanese Patent Application Laid-Open No. 5-235484

Summary of Invention

Problem to be Solved by the Invention

[0006] In the light-source device in Patent Document 1, the holder is adhesively fixed
to the side surfaces of the stem on which the laser light source is mounted. Thus, the
holder covers the laser light source. Unfortunately, such a structure results in a large
light-source device and thus an increase in cost.

0007] The present invention has been made to solve the aforementioned problem. It
is an object of the present invention to provide a small and simply-structured light-source
device.

Means for Solving the Problem

[0008] A light-source device according to the present invention includes a laser light
source section, a stem on which the laser light source section is mounted, a cap with an
opening, the cap being joined to the stem in such a manner that the cap covers the laser
light source section, a lens holder joined to an outer surface of the cap in such a manner

that the lens holder extends over the opening, and a collimating lens supported by the lens

holder, the collimating lens collimating a light ray emitted from the laser light source

section and then passing through the opening.

Effects of the Invention

[0009]  The light-source device according to the present invention includes the laser
light source section, the stem on which the laser light source section is mounted, the cap

with the opening, the cap being joined to the stem in such a manner that the cap covers
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the laser light source section, the lens holder joined to the outer surface of the cap in such
a manner that the lens holder extends over the opening, and the collimating lens supported
by the lens holder, the collimating lens collimating the light ray emitted from the laser
light source section and then passing through the opening. Such a configuration enables

a stmple structure and a small device.

[0010] These and other objects, features, aspects and advantages of the present

invention will become more apparent from the following detailed description of the

present invention when taken in conjunction with the accompanying drawings.

Brietf Description of Drawings

[0011] FIG. 1 is a cross-sectional view of a light-source device according to a first

embodiment.

FIG. 2 is a cross-sectional view of the light-source device according to the first

embodiment.

FIG. 3 is a cross-sectional view of a light-source device according to a
comparative example.

FIG. 4 is a perspective view of a collimating lens according to the first
embodiment.

FIG. 5 is a perspective view of the collimating lens according to the first
embodiment.

FIG. 6 is a perspective view of a lens holder according to the first embodiment.

FIG. 7 is a perspective view of the lens holder according to the first

embodiment with the collimating lens bonded thereto.

FIG. 8 is a cross-sectional view of a light-source device according to a second

embodiment.
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FIG. 9 is a perspective view of a collimating lens according to the second

embodiment.

Description of Embodiments

[0012] <A. First Embodiment>

FIG. 1 schematically illustrates a light-source device 101 according to a first
embodiment of the present invention. In FIG. 1, let the rear direction of the sheet be the
positive direction of an X-axis; the left direction of the sheet, the positive direction of a
Y-axis; and the upper direction of the sheet, the positive direction of a Z-axis. FIG. 2
schematically illustrates the A-A’ cross-section in FIG. 1. The following describes a
configuration of the light-source device 101 with reference to FIG. 1. In FIG. 2, the
same symbols as those in FIG. 1 denote respective like components.  Thus, the details of
FIG. 2 are not provided herein.

[0013]  The light-source device 101 includes a stem 13, a laser light source unit 21
mounted on the stem 13, and a lens unit 22 bonded to the laser light source unit 21.  The
laser light source unit 21 includes the following: a light source section 20 that includes a
light source element 1, a wavelength-conversion element 4, and a wavelength-conversion
element 7; a cap 11 that contains the light source section 20, and is disposed on the stem
13: a transmission portion 10 disposed at a protrusion 11a of the cap 11; and a pin 14 for
external connection that extends through the stem 13, and supplies electric power to the
light source section 20. A detailed configuration of the light source section 20 will be

described later on.

[0014] The stem 13 is a plate and contains, for instance, a metal material whose surface
is plated with Au. The stem 13 is used for fixing the light source section 20 and

dissipating heat generated in the light source section 20 to the outside of the light-source
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device 101.

[0015] The cap 11 is a hollow, substantial cylinder that covers the light source section
20. The cap 11 is closed at one end and open at the other end. The cap 11 has, at the
closed end, a surface whose center part protrudes outward from the rest of the surface to
form the protrusion 11a. The protrusion 11a has an opening 16 at the center part of its
surface. The transmission portion 10 is disposed inside the protrusion 11a so as to close
the opening 16. The transmission portion 10 can be made of, for instance, quartz glass.
[0016] The cap 11 is brazed (joined), at the open end, to the stem 13 by, for instance,
projection wielding. Thus, the cap 11 is sealed by a glass window 10 and the stem 13.
The cap 11 and the light source section 20 are joined to the same surface of the stem 13.
[0017]  The lens unit 22 includes the following: a lens holder 15 adhesively fixed to the
outer surface, i.e., the upper surface of the cap 11 and covering the protrusion 11a; and a
collimating lens 12 held by the lens holder 15. As illustrated in FIG. 2, the light source
element 1, the wavelength-conversion elements 4 and 7, the transmission portion 10, and
the collimating lens 12 are aligned in a z-direction, so that a laser light ray LB1 emitted
from the light source section 20 passes through the transmission portion 10 and the
collimating lens 12 and then exits the outside of the light-source device 10.

[0018] The following describes an advantage of the light-source device 101 with
reference to a comparative example. FIG. 3 is a cross-sectional view of a light-source
device 100 according to the comparative example. In FIG. 4, the same symbols as those
in FIG. 1 denote like components. Thus, the like components are not described herein.
In the light-source device 100, the collimating lens 12 is not held by the lens holder 15,
but is directly fixed to the upper surface of a third block 9.

[0019]  As illustrated in FIG. 3, when the collimating lens 12 1s disposed inside the cap

11, the cap 11 of the light-source device 100 is higher than the cap 11 of the light-source
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device 101, in which the collimating lens 12 is disposed outside the cap 11. Thus, the
light-source device 101 is configured such that the collimating lens 12 is disposed outside
the cap 11. Such a configuration enables the cap 11 to be low when compared with the
configuration in which the collimating lens 12 is disposed inside the cap 11.

[0020] The lower cap 11 reduces the cost of manufacture of the cap 11 and also
enables the light-source device 101 to be small. The small light-source device 101
achieves a small heat-dissipation mechanism disposed outside the light-source device 101.
This enables an apparatus that includes the light-source device 101 to be small in its
entirety.

100211  In the comparative example, the light-source device 100 is configured such that
the collimating lens 12 is fixed on the third block 9, and thus the light-source device 100
receives a great moment force caused by vibrations of the light source section 20. In
contrast, the light-source device 101, in which the collimating lens 12 is disposed outside
the cap 11, does not receive such a great moment force.  This reduces risks including the
detachment of the collimating lens 12.

[0022]  The light-source device 101 is also configured such that the lens holder 15 1s
adhesively fixed to the upper surface of the cap 11, above the transmission portion 10.
Such a configuration achieves a simple structure and a small device when compared with,
for instance, a configuration in which the lens holder 15 is adhesively fixed to the side
surface of the stem 13.

[0023] The manufacture process of the light-source device 101 requires a step of
sealing the inside of the cap 11 and a step of adjusting (aligning) an optical axis of the
light source section 20 and an optical axis of the collimating lens 12.  The step of sealing

the inside of the cap 11 would need to be simultaneous with the step of aligning the light

source section 20 and the collimating lens 12 in any structure in which the cap 11 and the
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collimating lens 12 are integrated or in which the collimating lens 12 is disposed inside
the cap 11 like the light-source device 100 illustrated in FIG. 3. This makes working
steps complicated. Meanwhile, the light-source device 101 is configured such that the
collimating lens 12 is disposed outside the cap 11. Consequently, in such a
configuration, the step of sealing the inside of the cap 11, and the step of aligning the light
source section 20 and the collimating lens 12 are individually performed. This reduces
risks, such as a shift in optical axis of emitted light and a variation in position of a focal
point, to thus increase yields.

[0024]  As described, the light-source device 101 according to the first embodiment
includes the light source section 20 (laser light source section), the stem 13 on which the
laser light source section is mounted, the cap 11 with the opening 16, the cap 11 being
joined to the stem 13 in such a manner that the cap 11 covers the laser light source section,
the lens holder 15 joined to the outer surface of the cap 11 in such a manner that the lens
holder 15 extends over the opening 16, and the collimating lens 12 supported by the lens
holder 15 and collimating a light ray emitted from the laser light source section and
passing through the opening 16. The collimating lens 12 is disposed outside the cap 11.
Such positioning achieves a simple structure and a small device. Such positioning also
allows the step of sealing the inside of the cap 11 and the step of aligning the light source

section 20 and collimating lens 12 to be performed individually. This reduces the risks,

such as the shift in optical axis of the emitted light and the variation in position of the
focal point, to thus increase the yields. In addition, the collimating lens 12 is supported

by the holder 15. Such a configuration reduces damage to the collimating lens 12 due to

external factors.

[0025] The following details the light source section 20 with reference to FIG. 1. As

illustrated in FIG. 1, the light source section 20 includes the following: the light source



10

ES

20

25

CA 02964209 2017-04-10

element 1 (excitation light source) that emits a fundamental-wave laser light ray; the first
wavelength-conversion element 4 (solid laser element) that oscillates the
fundamental-wave laser light ray as emitted from the light source element 1; the second
wavelength-conversion element 7 that converts the wavelength of the laser light ray as
oscillated by the first wavelength-conversion element 4; a first submount 2, second
submount 5, and third submount 8 on which the light source element 1, the first
wavelength-conversion element 4, and the second wavelength-conversion element 7 are
respectively mounted; and a first block 3, second block 6, third block 9 on which the first
submount, the second submount 5 and the third submount 8 are respectively mounted.

[0026]  The first block 3 is mounted on the stem 13. The second block 6 1s connected
to a surface of the first block 3, opposite to a surface on which the stem 13 is disposed.
The third block 9 is connected to a surface of the second block 6, opposite to the surface
to which the first block 3 is connected. Although not shown, the pin 14 1s connected to
the light source element 1 in such a manner that electric power is suppliable to the light
source element 1.  Examples of an adhesive include solder, a conductive adhesive, and a
non-conductive for the following connections: the connection between the first block 3
and the stem 13; the connection between the first block 3 and the second block 6; the
connection between the second block 6 and the third block 9; the connection between the
first submount 2 and the first block 3; the connection between the second submount 5 and
the second block 6: the connection between the third submount 8 and the third block 9;
the connection between the first submount 2 and the light source element 1; the
connection between the second submount 5 and the first wavelength-conversion element

4: and the connection between the third submount 8 and the second

wavelength-conversion element 7.

[0027] The light source element 1, the first wavelength-conversion element 4, and the



10

15

20

25

CA 02964209 2017-04-10

second wavelength-conversion element 7 are aligned in that order, in such a manner that
the light source element 1 is adjacent to the stem 13. The light source element 1, the
first wavelength-conversion element 4, and the second wavelength-conversion element 7
generate laser light rays. In addition, the laser light ray emitted from the second
wavelength-conversion element 7 passes through the transmission portion 10 and then
enters the collimating lens 12.

[0028] The light source element 1 can be made of, for instance, GaAs. An optical
waveguide of the first wavelength-conversion element 4 can be made of, for instance,
Nd:YVO4 or Nd:YAG. The second wavelength-conversion element 7 can be made of,
for instance, INbO3 or LiTaO3. When the optical waveguide of the first
wavelength-conversion element 4 is made of Nd:YVO4, an example of the light source
element 1 can be an element that generates near-infrared laser light rays having a
wavelength band ot 800 nm.

00291 More specifically, let a laser light source that generates a fundamental-wave
laser light ray having a wavelength of 808 nm be the light source element 1.  In this case,
a laser light ray emitted from the first wavelength-conversion element 4 has a wavelength
of 1064 nm. The laser light ray with a wavelength of 1064 nm, emitted from the first
wavelength-conversion element 4 enters the second wavelength-conversion element 7.

Consequently, the second wavelength-conversion element 7 emits a laser light ray with a
wavelength of 532 nm. In other words, a light-source device is provided that emits laser
light rays of G.

[0030] Light-source devices that emit primary colors other than G include fewer

elements of various kinds. Hence, placing the collimating lens 12 outside the cap 11 1s

effective in a structure in which a plurality of light source elements are inside the cap 11,

like the G laser.
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[0031] The light-source device 101 is configured such that the light source section 20
includes the light source element 1 and the wavelength-conversion elements 4 and 7.
Such a configuration would enable the light-source device 100 to be small mn a
high-profile structure like the G laser.

[0032] The following details the shape of the collimating lens 12. FIG. 4 1s a
perspective view of the collimating lens 12, viewed from its outgoing surface. The
collimating lens 12 has a laser light path 121 that is the outgoing surface, and a first
protrusion 122 and second protrusion 123 protruding in the same direction with the laser
light path 121 interposed therebetween. The first protrusion 122 and the second
protrusion 123 individually have surfaces on the same plane. The first protrusion 122 1s
bonded, at its surface, to the lens holder 15, and the second protrusion 123 1s, at its
surface, in contact with the lens holder 15.

[0033] In FIG. 4, an obliquely-hatched area indicates an application position 124 for an
adhesive. The adhesive is applied to only the surface of the first protrusion 122 when
the collimating lens 12 is bonded to the lens holder 15. The adhesive, when applied to
the application position 124, is kept away from the laser light path 121.  This reduces
burns and outgassing due to the leakage of laser light rays in the adhesive.

[0034]  The second protrusion 123 is merely in contact with the lens holder 15, and is

not bonded to the lens holder 15. This would prevent the collimating lens 12 and the
adhesive from, for instance, being detached from the lens holder 15 or breakage if the
collimating lens 12 itself expands due to heat generation in the light source section 20.
This also reduces a shift in position of the collimating lens 12.

[0035] The second protrusion 123 has a size corresponding to that of the first

protrusion 122 (the height of the second protrusion 123, protruding from the laser light

path 121 is the same as the height of the first protrusion 122). The second protrusion
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123 serves as a spacer when the collimating lens 12 is bonded to the lens holder 15.
This enables the distance between the collimating lens 12 and the lens holder 15 to be
kept balanced. As such, for the first protrusion 122 to allocate the bonding surface and
for the second protrusion 123 to serve as the spacer, a flat surface of the first protrusion
122 is desirably designed to have an area larger than an area of a flat surface of the
second protrusion 123, with respect to the individual flat surfaces of the first protrusion
122 and second protrusion 123 on the same plane.

[0036] FIG. 5 is a perspective view of the collimating lens 12, viewed from its icident
surface 125. In the collimating lens 12, the incident surface 125 has a convex shape of a
lens surface. The light rays emitted from the light source section 20 enter the incident
surface 125 and then exit from the laser light path 121. In this way, the light rays
emitted from the light source section 20 are collimated (made parallel). The laser light
ray emitted from the second wavelength-conversion element 7 included 1in the light source
section 20 has an angle of divergence of 50 to 100 mrad. At this angle, the laser light
ray is technically hard to enter, for instance, a display element for a projector device.
However, the use of the collimating lens 12 enables the laser light ray to have a
divergence angle of 20 to 30 mrad. Let the ratio of the angle of divergence of the light
ray entering the collimating lens 12 to the angle of divergence of the light ray exiting
from the collimating lens 12 be an angular magnification. In this case, the collimating
lens 12 desirably has an angular magnification of 0.3 to 0.4 times.

[0037] The outgoing surface 125 has positioning portions 126 at both ends, which are
the periphery of the collimating lens 12. The positioning portions 126 are used as
markings for positioning when the lens holder 15 is bonded to the cap 11 after the
collimating lens 12 is placed in the lens holder 15. In other words, the positioning

portions 126 are used for the positioning of the collimaﬁng lens 12 with respect to the
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light source section 20. Specifically, the position of the lens holder 15 1s adjusted in
such a manner that the second wavelength-conversion element 7 1s positioned between
the two positioning portions 126 when viewed from the positive direction ot the Z-axis.
[0038] FIG. 6 is a perspective view of a surface of the lens holder 15, bonded to the
collimating lens 12. FIG. 7 is a perspective view of the lens holder 15 with the
collimating lens 12 bonded thereto. As illustrated in FIGs. 6 and 7, the lens holder 15
has a hole 152 (positioning portion) for positioning with respect to the collimating lens 12.
The hole 152 is used as a marking for positioning when the collimating lens 12 is bonded
to the lens holder 15.

[0039] The surface of the lens holder 15, bonded to the first protrusion 122 of the
collimating lens 12 has a cutout 151 so as to reflect the thickness of the adhesive. This
enables the collimating lens 12 to be more firmly bonded to the lens holder 15.

(00401 The lens holder 15 has, at its outer periphery, three cutouts 153 to which an
adhesive for adhesively fixing the lens holder 15 to the cap 11 is applied. For the
adhesive applied to the cutouts 153, an ultraviolet-curing epoxy adhesive
(ultraviolet-curing adhesive) is desirably used that has higher heat-resistance and smaller
volume shrinkage during ultraviolet curing than an acrylic adhesive, which is typically

used.

[0041] <B. Second Embodiment>

FIG. 8 is a schematically-illustrated cross-sectional view of a light-source
device 102 according to a second embodiment. This cross-sectional view in FIG. &
corresponds to the cross-sectional view of the light-source device 101 illustrated in FIG. 2.
For simplification, FIG. 8 does not illustrate part of the cap 11 and the pin 14, which are
illustrated in FIG. 2. The light-source device 102 includes a light source section 30 in

place of the light source section 20 of the light-source device 101, and a collimating lens
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32 in place of the collimating lens 12 of the light-source device 101. The light source
section 30 includes a light source element 31, a first wavelength-conversion element 34,
and a second wavelength-conversion element 37, where these elements are replaced for
the respective light source element 1, first wavelength-conversion element 4, and second
wavelength-conversion element 7 in the light source section 20 of the light-source device
101. The other components, which are the same as those in the first embodiment, are
not described herein.

[0042]  As illustrated in FIG. 8, the light source section 30 of the light-source device
101 according to the second embodiment is a multi-emitter light source section that emits
a plurality of laser light rays LB2. The second wavelength-conversion element 37 emits
a plurality of light rays. That is, the light source section 32 according to the second
embodiment has a plurality of light-exit portions 38 corresponding to positions in the
second wavelength-conversion element 37, in which the plurality of light rays are emitted.
The plurality of light-exit portions 38 are each disposed in an X-direction in FIG. 8.
Although FIG. 8 illustrates an example in which four light-exit portions 38 are arranged,
the number of light-exit portions 38 is not limited to this value. The number of light-exit
portions 38 is required to be adjusted in accordance with characteristics of the light source
section 30. In addition, the light source section 30, when not including the
wavelength-conversion elements 34 and 37, has the light-exit portions 38 in positions
corresponding to positions in which the light source element 1 emits the plurality of light
rays.

[0043] FIG. 9 is a perspective view of the collimating lens 32 according to the second
embodiment. The perspective view illustrated in FIG. 9 corresponds to the perspective
view illustrated in FIG. 5 in the first embodiment. As illustrated in FIG. 9, the

collimating lens 32 according to the second embodiment has an incident surface that
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constitutes a micro lens array 326 that includes a plurality of micro lenses 325. Each
micro lens 325 desirably has the angular magnification described in the first embodiment.
The other components, which are the same as those in the first embodiment, are not
described herein.

[0044]  The plurality of micro lenses 325 are arranged in a longitudinal direction ot a
light-exit surface of the collimating lens 32, as many as the plurality of light-exit portions
38 of the light source section 30 illustrated in FIG. 8 in such a manner that the plurality of
micro lenses 325 correspond one-to-one to the plurality of light-exit portions 38. The
number of micro lenses 325 is adjustable in accordance with the number of light-exit
portions 38 of the light source section 30.

[0045]  The light-source device 102 according to the second embodiment is contigured
such that the light source section 30 has the plurality of light-exit portions 38, and that the
collimating lens 32 includes the micro lens array 326 in which the plurality of micro
lenses 325 corresponding one-to-one to the plurality of light-exit portions 38 are disposed.
Such a configuration enables the light rays emitted from the light source section 30 to be
efficiently collimated in the light source section 30, which is the muiti-emitter light

source section.

[0046] It is to be noted that in the present invention, the individual preferred
embodiments can be freely combined, or can be modified and omitted as appropriate,
within the scope of the invention.

[0047]  While the invention has been shown and described in detail, the foregoing
description is in all aspects illustrative and not restrictive. It is therefore understood that

numerous modifications and variations can be devised without departing from the scope

of the invention.
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Description of Reference Numerals

[(0048] 1, 31 light source element, 2 first submount, 3 first block, 4, 34 first
wavelength-conversion element, 5 second submount, 6 second block, 7, 37 second
wavelength-conversion element, 8 third submount, 9 third block, 10 transmission portion,
11 cap, 12 collimating lens, 13 stem, 14 pin, 15 lens holder, 16 opening, 20, 30 laser light
source section, 21 laser light source unit, 22 lens unit, 31 light source element, 32
collimating lens, 34  first  wavelength-conversion  element, 37  second
wavelength-conversion element, 38 light-exit portion, 100, 101, 102 light-source device,
121 laser light path (outgoing surtface), 122 first protrusion, 123 second protrusion, 125

incident surface, 126 positioning portion, 151, 153 cutout, 152 hole, LB1, LB2 laser light

ray.
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CLAIMS

1. A light-source device (101, 102) comprising:

a laser light source section (20, 30);

a stem (13) on which said laser light source section (20, 30) is mounted;

a cap (11) with an opening (16), said cap (11) being joined to said stem (13) in
such a manner that said cap (11) covers said laser light source section (20, 30);

a lens holder (15) joined to an outer surface of said cap (11) in such a manner
that said lens holder (15) extends over said opening (16); and

a collimating lens (12) supported by said lens holder (15), said collimating lens
(12) collimating a light ray emitted from said laser light source section (20, 30) and then

passing through said opening (16).

2. The light-source device (101,102) according to claim 1, wherein said

collimating lens (12) comprises

an incident surface (125) receiving said light ray from said laser light source

section (20, 30),

an outgoing surface (121) from which said light ray received by said incident

surface (125) exits, and

a first protrusion (122) protruding from said outgoing surface (121) and bonded

to said lens holder (15).

3. The light-source device (101, 102) according to claim 2, wherein said
collimating lens (12) further comprises a second protrusion (123) protruding in the same

direction as said first protrusion (122), from a position opposite to said first protrusion
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(122) with respect to said outgoing surface (121).

4. The light-source device (101, 102) according to claim 3, wherein said second

protrusion (123) is not bonded to said lens holder (15).

5. The light-source device (101, 102) according to any one of claims 2 to 4,
wherein said collimating lens (12) comprises, at said incident surface (125), a positioning

portion (126) with respect to said laser light source section (20, 30).

6. The light-source device (101, 102) according to any one of claims 2 to 5,
wherein said lens holder (15) comprises a positioning portion (152) with respect to said

collimating lens (12).

7. The light-source device (101, 102) according to any one of claims 2 to 6,
wherein said lens holder (15) is provided with a cutout (151) at a surface of said lens

holder (15), bonded to said first protrusion (122) of said collimating lens (12).

8. The light-source device (101, 102) according to any one of claims | to 7,

wherein said laser light source section (20, 30) comprises
a light source element (1), and

a wavelength-conversion element (4, 7).

9. The light-source device (102) according to any one of claims | to 8,

wherein said laser light source section (30) includes a plurality of light-exit

portions (38), and
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wherein said collimating lens (32) includes a micro lens array (326) in which a
plurality of micro lenses (325) are disposed in positions corresponding one-to-one to said

plurality of light-exit portions (38).

10. The light-source device (101, 102) according to any one of claims [ to 9,

wherein said collimating lens (12) changes an angle of divergence of said light ray

emitted from said laser light source section (20, 30) to be 0.3 to 0.4 times said angie of

divergence.

11. The light-source device (101, 102) according to any one of claims | to 10,

wherein said lens holder (15) is fixed to said cap (11) with an ultraviolet-curing adhesive.
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