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DESCRIPTION 

LIGHT-EMITTING ELEMENT HOUSING MEMBER, ARRAY MEMBER, AND 

LIGHT-EMITTING DEVICE 

 

Field 5 

[0001] The present disclosure relates to a light-

emitting element housing member, an array member, and a 

light-emitting device. 

 

Background 10 

[0002] In recent years, a semiconductor laser is being 

increasingly used as a light source that is used in a 

projector or a head-mounted display that are used for 

projecting images (for example, see Patent Literature 1). 

 15 

Citation List 

Patent Literature 

[0003] Patent Literature 1: Japanese Patent Application 

Publication No. 2008-028273 

 20 

Summary 

[0004] A light-emitting element housing member according 

to the present disclosure includes a substrate that is made 

of a ceramic and internally includes a deep-bottom-type 

space portion having an opening in at least one position 25 

thereof, wherein an inner wall of the space portion serves 

as a mounting part for a light-emitting element. 

[0005] A light-emitting element housing member in the 

present disclosure includes a mounting part for mounting a 

light-emitting element and includes a substrate that 30 

includes a bottom base material having a rectangular shape 

in a planar view and a wall member provided on the bottom 

base material to enclose the mounting part in a U-shaped 
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manner and have an opening in at least one portion thereof, 

wherein the substrate is integrally formed of a ceramic. 

[0006] An array member according to the present 

disclosure is provided wherein a plurality of light-

emitting element housing members as described above are 5 

joined. 

[0007] A light-emitting device according to the present 

disclosure includes a light-emitting element on a mounting 

part of a light-emitting element housing member as 

described above. 10 

Brief Description of Drawings 

[0008] FIG. 1A is a schematic diagram illustrating a 

light-emitting element housing member according to a first 

embodiment. 

 FIG. 1B is a schematic diagram illustrating, as a 15 

variation of the light-emitting element housing member 

according to the first embodiment, a structure with a space 

portion penetrates through an area between end faces 

thereof. 

 FIG. 1C is a schematic diagram illustrating, as a 20 

variation of the light-emitting element housing member 

according to the first embodiment, a case where a substrate 

has a truncated-conical shape. 

 FIG. 1D is a schematic diagram illustrating, as a 

variation of the light-emitting element housing member 25 

according to the first embodiment, a case where an inner 

wall of a substrate constitutes an inclined surface and an 

area of a frontage on the side of an opening is greater 

than an area of a base portion positioned at a back thereof. 

 FIG. 1E is a schematic diagram illustrating, as a 30 

variation of the light-emitting element housing member 

according to the first embodiment, a case where a frontage 

is greater in size than a back side due to a level 
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difference near an opening. 

 FIG. 2 is a schematic diagram illustrating a light-

emitting element housing member according to a second 

embodiment. 

 FIG. 3A is a perspective view illustrating a light-5 

emitting element housing member according to a third 

embodiment. 

 FIG. 3B is a plan view when FIG. 3A is viewed from the 

side of the opening (from the direction of an arrow 

illustrated in FIG. 3A). 10 

 FIG. 4A is a schematic diagram illustrating a light-

emitting device according to the first embodiment. 

 FIG. 4B is a plan view when FIG. 4A is viewed from the 

side of the opening (from the direction of an arrow 

illustrated in FIG. 4A). 15 

 FIG. 5A is a perspective view illustrating a light-

emitting element housing member according to a fourth 

embodiment. 

 FIG. 5B is a cross-sectional view along line Y-Y in 

FIG. 5A. 20 

 FIG. 6A is a schematic diagram illustrating a light-

emitting device according to the second embodiment. 

 FIG. 6B is a plan view of FIG. 6A when viewed from the 

side of the opening (from the direction of an arrow 

illustrated in FIG. 6A). 25 

 FIG. 7 is a perspective view illustrating a light-

emitting element housing member according to a fifth 

embodiment. 

 FIG. 8A is a schematic diagram illustrating a light-

emitting device according to the third embodiment. 30 

 FIG. 8B is a plan view for FIG. 8A when viewed from 

the side of the opening (the direction of an arrow 

illustrated in FIG. 8A). 
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 FIG. 8C is a schematic diagram illustrating, as a 

variation of the second to fourth embodiments, a light-

emitting element housing member that includes a wall member 

with a thickness that decreases from the side of the bottom 

base material to the side of the top face. 5 

 FIG. 8D is a schematic diagram illustrating a light-

emitting element housing member where a mounting part 

includes a first mounting part for a laser diode and a 

second mounting part for a photodiode. 

 FIG. 8E is a plan view of an array member according to 10 

the present embodiment. 

 FIG. 9 is a cross-sectional schematic diagram 

illustrating a method for manufacturing the light-emitting 

element housing members according to the first and second 

embodiments. 15 

 FIG. 10A is a schematic diagram (1) illustrating a 

method for manufacturing the light-emitting element housing 

member according to the third embodiment. 

 FIG. 10B is a schematic diagram (2) illustrating a 

method for manufacturing the light-emitting element housing 20 

member according to the third embodiment. 

 FIG. 10C is a schematic diagram (3) illustrating a 

method for manufacturing the light-emitting element housing 

member according to the third embodiment. 

 FIG. 10D is a schematic diagram (4) illustrating a 25 

method for manufacturing the light-emitting element housing 

member according to the third embodiment. 

 FIG. 11A is a schematic diagram (1) illustrating a 

method for manufacturing the light-emitting element housing 

member according to the fourth embodiment. 30 

 FIG. 11B is a schematic diagram (2) illustrating a 

method for manufacturing the light-emitting element housing 

member according to the fourth embodiment. 
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 FIG. 11C is a schematic diagram (3) illustrating a 

method for manufacturing the light-emitting element housing 

member according to the fourth embodiment. 

 FIG. 11D is a schematic diagram (4) illustrating a 

method for manufacturing the light-emitting element housing 5 

member according to the fourth embodiment. 

 FIG. 12 is a perspective view of a light-emitting 

element housing member according to a sixth embodiment. 

 FIG. 13A is a plan view illustrating a first working 

example of arrangement of positioning marks provided in the 10 

substrate according to the sixth embodiment. 

 FIG. 13B is a plan view illustrating a second working 

example of arrangement of positioning marks provided in the 

substrate according to the sixth embodiment. 

 FIG. 13C is a plan view illustrating a third working 15 

example of arrangement of positioning marks provided in the 

substrate according to the sixth embodiment. 

 FIG. 13D is a plan view illustrating a fourth working 

example of arrangement of positioning marks provided in the 

substrate according to the sixth embodiment. 20 

 FIG. 13E is a plan view illustrating a fifth working 

example of arrangement of positioning marks provided in the 

substrate according to the sixth embodiment. 

 FIG. 13F is a plan view illustrating a sixth working 

example of arrangement of positioning marks provided in the 25 

substrate according to the sixth embodiment. 

 FIG. 13G is a plan view illustrating a seventh working 

example of arrangement of positioning marks provided in the 

substrate according to the sixth embodiment. 

 FIG. 13H is a plan view illustrating an eighth working 30 

example of arrangement of positioning marks provided in the 

substrate according to the sixth embodiment. 

 FIG. 14 is a plan view illustrating a manufacturing 
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process of the light-emitting element housing member 

according to the sixth embodiment. 

 FIG. 15 is a plan view illustrating another 

manufacturing process of the light-emitting element housing 

member according to the sixth embodiment. 5 

 FIG. 16 is a plan view illustrating another 

manufacturing process of the light-emitting element housing 

member according to the sixth embodiment. 

 FIG. 17 is a plan view illustrating another 

manufacturing process of the light-emitting element housing 10 

member according to the sixth embodiment. 

 FIG. 18A is a perspective view of a light-emitting 

element housing member according to a seventh embodiment. 

 FIG. 18B is an enlarged cross-sectional view of the 

light-emitting element housing member according to the 15 

seventh embodiment. 

 FIG. 19A is an enlarged cross-sectional view of the 

light-emitting element housing member according to a first 

variation of the seventh embodiment. 

 FIG. 19B is an enlarged cross-sectional view of the 20 

light-emitting element housing member according to a second 

variation of the seventh embodiment. 

 FIG. 19C is an enlarged cross-sectional view of the 

light-emitting element housing member according to a third 

variation of the seventh embodiment. 25 

 FIG. 19D is an enlarged cross-sectional view of the 

light-emitting element housing member according to a fourth 

variation of the seventh embodiment. 

 FIG. 19E is an enlarged cross-sectional view of the 

light-emitting element housing member according to a fifth 30 

variation of the seventh embodiment. 

 FIG. 19F is an enlarged cross-sectional view of the 

light-emitting element housing member according to a sixth 
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variation of the seventh embodiment. 

 FIG. 19G is an enlarged cross-sectional view of the 

light-emitting element housing member according to a 

seventh variation of the seventh embodiment. 

 FIG. 20 is a plan view illustrating another 5 

manufacturing process of the light-emitting element housing 

member according to the seventh embodiment. 

 FIG. 21A is a schematic plan view of a pattern sheet 

(1) used in manufacturing the light-emitting element 

housing board according to the fourth embodiment. 10 

 FIG. 21B is a schematic plan view of a pattern sheet 

(2) used in manufacturing the light-emitting element 

housing board according to the fourth embodiment. 

 FIG. 21C is a schematic plan view of a pattern sheet 

(3) used in manufacturing the light-emitting element 15 

housing board according to the fourth embodiment. 

 FIG. 21D is a schematic plan view of a pattern sheet 

(4) used in manufacturing the light-emitting element 

housing board according to the fourth embodiment. 

 FIG. 21E is a schematic plan view of a pattern sheet 20 

(5) used in manufacturing the light-emitting element 

housing board according to the fourth embodiment. 

 FIG. 21F is a schematic plan view of a laminated body 

formed from a plurality of pattern sheets used in 

manufacturing the light-emitting element housing board 25 

according to the fourth embodiment. 

 FIG. 22 is a conceptual diagram illustrating an 

evaluation device for positioning accuracy of a light-

emitting element in the light-emitting element housing 

members according to the sixth and seventh embodiments. 30 

 FIG. 23 is a plan view illustrating a positioning 

method for a light-emitting element in a conventional 

light-emitting element housing member. 
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 FIG. 24A is a schematic diagram illustrating an 

example of a conventional semiconductor laser device. 

 FIG. 24B is a cross-sectional view along line A-A in 

FIG. 24A. 

Description of Embodiments 5 

[0009] FIG. 24A is a schematic diagram illustrating an 

example of a conventional semiconductor laser device.  FIG. 

24B is a cross-sectional view along line A-A in FIG. 24A.  

A semiconductor laser device 50 illustrated in FIGS. 24A 

and 24B is usually referred to as CAN package type (TO-CAN).  10 

In FIGS. 24A and 24B, the semiconductor laser device is 

referred to by the reference numeral 50, a semiconductor 

laser is referred to by a reference numeral 51, a stem base 

is referred to by a reference numeral 53, a stem block is 

referred to by a reference numeral 55, a side face of the 15 

stem block is referred to by a reference numeral 55a, an 

insulation member is referred to by a reference numeral 57, 

a cap is referred to by a reference numeral 59, a glass 

plate (window) is referred to by a reference numeral 61, 

and a lead pin is referred to by a reference numeral 63. 20 

[0010] In the semiconductor laser device 50, since the 

driving of the semiconductor laser 51 results in a rise in 

temperature, it becomes necessary to have a structure 

enabling enhancement in the heat dissipation of the entire 

device.  For that reason, in the CAN package type, as 25 

illustrated in FIGS. 24A and 24B, a structure is adapted 

where the metallic stem block 55 is disposed on the 

metallic stem base 53 and the insulation member 57 made of 

a ceramic member having high thermal conductivity is 

applied onto the stem block 55. 30 

[0011] In the semiconductor laser device 50 illustrated 

in FIGS. 24A and 24B, the semiconductor laser 51 is 

disposed on the side face 55a present on one side of the 
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stem block 55.  Hence, if it is attempted to position the 

semiconductor laser 51 in the center of the stem base 53, 

then it becomes necessary to provide a space 65 in the side 

face 55a of the stem block 55 where the semiconductor laser 

51 is bonded thereto.  However, that results in a structure 5 

having an unnecessarily large size. 

[0012] In that regard, in the present disclosure, it is 

an object to provide a light-emitting element housing 

member, an array member, and a light-emitting device that 

enable achieving a high degree of heat dissipation and 10 

achieving downsizing. 

[0013] <First embodiment and second embodiment> 

 The light-emitting element housing members described 

below are assumed to cover the type where a light-emitting 

element is disposed in the space provided on the inside, 15 

unlike a flat plate-like light-emitting element housing 

member where a light-emitting element, such as a 

semiconductor laser (also called a laser diode), is bonded 

on one face.  Thus, the structures described below are only 

representative examples, and the present disclosure is not 20 

limited by those structures.  In FIG. 1A is illustrated a 

light-emitting element housing member A1 having a 

cylindrical outer shape according to a first embodiment.  

However, the cylindrical outer shape represents only the 

fundamental shape; and, depending on the specifications of 25 

the semiconductor laser device, the shape of the outer face 

can be formed by modifying the outer shape within the 

acceptable range of deterioration in the characteristics.  

For example, as in the case of a light-emitting element 

housing member A2 according to a second embodiment, the 30 

outer shape can be cuboid or can be polyhedral due to a 

combination of a plurality of planes having an arbitrary 

area.  In FIG. 1A, the state where a light-emitting element 
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9 is mounted is illustrated in order to enable easier 

understanding of the state where the light-emitting element 

9 is mounted.  In the light-emitting element 9 illustrated 

in FIG. 1A, the light-emitting face is referred to by a 

reference numeral 9a. 5 

[0014] In the light-emitting element housing member A1 

illustrated in FIG. 1A according to the first embodiment, a 

substrate 1 is made of a ceramic.  That is, the substrate 1 

is made of a sintered compact of ceramic particles.  

Moreover, the substrate 1 includes a substrate 1 that 10 

internally includes a deep-bottom-type space portion 7 

where an opening 5 is formed in at least one region thereof 

and the inner wall of the space portion 7 serves as the 

mounting part for the light-emitting element 9. 

[0015] More specifically, the outer shape of the 15 

substrate 1 is formed by two end faces 3a and 3b facing 

each other and a side face 4 that is perpendicular to the 

end faces 3a and 3b.  Moreover, in the substrate 1, the 

opening 5 is formed on the end face 3a and is continuous 

with the space portion 7 provided inside the substrate 1.  20 

In this case, the space portion 7 has a deep-bottom-type 

shape.  When a longest diameter L1 of the opening 5 is 

compared with a distance L2 to the deepest part of the 

space portion 7, the deep-bottom-type shape implies that 

the relationship of L2>L1 holds true.  The relationship of 25 

L2>L1 is adapted in an identical manner also in the light-

emitting element housing member A2 illustrated in FIG. 2. 

[0016] In other words, the substrate 1 includes the 

space portion 7 where, of the two end faces 3a and 3b, the 

end face 3a is treated as the opening 5.  The space portion 30 

7 extends in the direction from the end face 3a, where the 

opening 5 is formed thereon, toward the other end face 3b.  

In this case, the space portion 7 has a base portion 7a 
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that is closed inside the substrate 1.  Alternatively, as 

illustrated in the structure of a light-emitting element 

housing member A1a in FIG. 1B, the space portion 7 can 

penetrate through the area in between the end faces 3a and 

3b.  In the case where the space portion 7 penetrates 5 

through the area in between the end faces 3a and 3b, the 

light emitted by the light-emitting element 9 can be 

channelized toward the end face 3a as well as the end face 

3b.  Herein, some part of an inner wall face 7b that is 

parallel to the side face 4 of the space portion 7 10 

represents an installation face 11 for the light-emitting 

element 9 (hereinafter, the installation face is sometimes 

referred to as a mounting part 11) .  The structure where 

the space portion 7 penetrates through the area in between 

the end faces 3a and 3b is adapted in an identical manner 15 

also in the light-emitting element housing member A2 

illustrated in FIG. 2. 

[0017] Meanwhile, although not illustrated in FIG. 1A, 

on the installation face 11 (the mounting part 11) for the 

light-emitting element 9 in the space portion 7, a 20 

conductor is formed for supplying electrical power to the 

light-emitting element 9.  For example, the conductor 

passes from the mounting part 11 through the inside of the 

substrate 1, and is guided to the side face 4 or the end 

face 3b of the substrate 1. 25 

[0018] As far as the substrate 1 is concerned, it is 

possible to use various types of ceramics.  However, it is 

desirable to use aluminum nitride because it has high 

thermal conductivity and has the coefficient of thermal 

expansion to be close to the light-emitting element 9 (for 30 

example, a semiconductor laser).  When aluminum nitride is 

used in the substrate 1, one of tungsten (W), molybdenum 

(Mo), an alloy of tungsten or molybdenum, or a metallic 
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material formed by combining copper with tungsten or 

molybdenum is suitable for the conductor because of the 

fact that co-firing becomes possible. 

[0019] In the light-emitting element housing member A1 

according to the first embodiment, when the light-emitting 5 

element 9 is disposed in the center of the substrate 1 

constituting the light-emitting element housing member A1; 

it is no more required to provide an inessential space 

unlike in the conventional semiconductor laser device 50 

illustrated in FIGS. 24A and 24B where the space 65 is 10 

provided on the side face 55a of the stem block 55 where 

the semiconductor laser 51 is bonded thereto.  As a result, 

it becomes possible to achieve downsizing of the 

semiconductor laser device. 

[0020] Moreover, in the light-emitting element housing 15 

member A1 according to the first embodiment, since the 

light-emitting element 9 is adjacent to and enclosed by the 

substrate 1 except for the light-emitting face 9a, it 

becomes possible to enhance the heat dissipation from the 

other faces other than the light-emitting face 9a of the 20 

light-emitting element 9.  Hence, when viewed from the 

direction perpendicular to the end face 3a (or the end face 

3b), it is preferable that the space portion 7 is provided 

at a central portion C of the end face 3a (3b) (in FIG. 1A, 

within the range of a cylinder B illustrated by dashed 25 

lines).  When the space portion 7 is provided at the 

central portion C of the end face 3a, the distance from the 

space portion 7 to the side face 4 of the substrate 1 

becomes equal in all directions.  As a result, there is 

improvement in the balance of heat dissipation, and there 30 

is a decrease in the location-dependent temperature 

difference in the light-emitting element 9.  As a result, 

light emission can be performed in a stable manner.  
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Besides, a long product life of the substrate 1 can also be 

achieved. 

[0021] In this case, in the substrate 1, the side face 4 

can have asperity formed thereon from the perspective of 

enhancing the heat dissipation. 5 

[0022] Meanwhile, it is preferable that the space 

portion 7 provided in the substrate 1 has such a size that 

at least some part of the light-emitting element 9 

excluding the light-emitting face 9a makes contact with the 

inner wall face 7b or can have a slightly larger size so 10 

that the light-emitting element 9 excluding the light-

emitting face 9a is close to the inner wall face 7b.  In 

the case of having the light-emitting element 9 to be close 

to the inner wall face 7b of the substrate 1, it can be 

fixed using a filling material doubling as a jointing 15 

material.  In that case, it is preferable that the 

thickness of the jointing material is set to be equal to or 

smaller than 50 µm for the reason of not significantly 

deteriorating the thermal conductivity. 

[0023] Meanwhile, also in the light-emitting element 20 

housing member A2 illustrated in FIG. 2, a substrate 1A2 is 

made of a ceramic using a sintered compact of ceramic 

particles.  Moreover, the substrate 1A2 approximately has 

the shape of a hexahedron.  In this case too, the outer 

shape of the substrate 1A2 is formed by two end faces 3aA2 25 

and 3bA2 facing each other and a side face 4A2 that is 

perpendicular to the end faces 3aA2 and 3bA2.  Furthermore, 

in the substrate 1A2 too, an opening 5A2 is formed on the 

end face 3aA2 and is continuous with a space portion 7A2 

provided inside the substrate 1A2.  In the substrate 1A2 too, 30 

the space portion 7A2 extends in the direction from the end 

face 3aA2, where the opening 5A2 is formed thereon, toward 

the other end face 3bA2.  The space portion 7A2 has a base 
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portion 7aA2 that is closed inside the substrate 1A2.  

However, alternatively, the space portion 7A2 can penetrate 

through the area in between the end faces 3aA2 and 3bA2.  In 

the light-emitting element housing member A2 too, it 

becomes possible to achieve identical effects to the 5 

effects achieved in the light-emitting element housing 

member A1 described earlier. 

[0024] Regarding the light-emitting element housing 

member A1a mentioned earlier, the substrate 1 can have a 

truncated-conical shape as in the case of a light-emitting 10 

element housing member A1b illustrated in FIG. 1C.  When 

the substrate 1 has a truncated-conical shape; it enables 

achieving enhanced stability when the light-emitting 

element housing member A1b is kept stationary, as well as 

it enables achieving reduction in the axial runout of the 15 

optical axis when the light-emitting element housing member 

A1b is driven. 

[0025] As illustrated in FIG. 1D, in a light-emitting 

element housing member A1c, in the substrate 1, the inner 

wall face 7b can constitute an inclined surface, and an 20 

area of the frontage on the side of the opening 5 can be 

greater than an area of the base portion 7a positioned at a 

back thereof.  When at least a part of the inner wall face 

7b of the space portion 7 constitutes an inclined surface 

and when an area of the frontage on the side of the opening 25 

5 is greater than the an area of the base portion 7a 

positioned at a back thereof, the light emitted from the 

light-emitting element 9 can be channelized over a wide 

range, and thus it becomes possible to obtain a light-

emitting device capable of covering a wide range with only 30 

a small number of light-emitting elements 9.  Meanwhile, 

the structure where an area of the frontage on the side of 

the opening 5 is greater than an area of the base portion 
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7a positioned at a back thereof can be adapted in an 

identical manner in the light-emitting element housing 

member A2. 

[0026] As illustrated in FIG. 1E, in a light-emitting 

element housing member A1d, in the substrate 1, due to a 5 

level difference 5a formed near the opening 5, the frontage 

can be greater in size than the back side.  When the level 

difference 5a is formed near the opening 5 of the substrate 

1 so that the frontage on the side of the end face 3a is 

greater in size than the back side, a lens can be fit in 10 

the portion where the frontage is greater in size.  Hence, 

as compared to the case where the lens is placed on the end 

face 3a, there is a decrease in the defects such as the 

lens getting scratched.  As a result, the reliability of 

the light-emitting device can be enhanced.  Meanwhile, the 15 

structure where the level difference 5a is formed near the 

opening 5 of the substrate 1 so that the frontage on the 

side of the end face 3a is greater in size than the back 

side can also be adapted in an identical manner in the 

light-emitting element housing member A2. 20 

[0027] <Third embodiment> 

 FIG. 3A is a perspective view of a light-emitting 

element housing member A3 according to a third embodiment, 

and FIG. 3B is a plan view when FIG. 3A is viewed from the 

side of the opening (from the direction of an arrow 25 

illustrated in FIG. 3A).  FIG. 4A is a schematic diagram 

illustrating a light-emitting device B1 according to the 

first embodiment, and FIG. 4B is a plan view when FIG. 4A 

is viewed from the side of the opening (from the direction 

of an arrow illustrated in FIG. 4A).  The light-emitting 30 

device B1 according to the first embodiment as illustrated 

in FIGS. 4A and 4B is a perspective view illustrating the 

state where a lid 28 is placed on the light-emitting 
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element housing member A3 according to the third embodiment 

as illustrated in FIGS. 3A and 3B and the light-emitting 

element 9 is installed inside.  With reference to FIGS. 4A 

and 4B, the light-emitting face is referred to by the 

reference numeral 9a. 5 

[0028] The light-emitting element housing member A3 

illustrated in FIGS. 3A and 3B includes a substrate 21 that 

is configured with a bottom base material 22 having a 

rectangular shape in planar view and wall members 23 placed 

on the bottom base material 22.  The wall members 23 10 

enclose a mounting face 25 in a U-shaped manner, and an 

opening 27 (in FIG. 3A, the portion enclosed by dashed 

lines) is formed in one region.  The portion where the 

mounting face 25 is raised from the bottom base material 22 

in the thickness direction is called a mounting part 26.  15 

The bottom base material 22, the wall members 23, and the 

mounting part 26 are integrally formed using a ceramic. 

[0029] In the light-emitting element housing member A3 

according to the third embodiment, as a result of placing 

the lid 28 on the top face of the substrate 21, the outward 20 

appearance is such that the light-emitting element 9 is 

disposed inside an internal space portion 24 enclosed by 

the bottom base material 22 and the wall members 23 as can 

be understood from FIGS. 4A and 4B.  Also regarding the 

light-emitting element housing member A3 according to the 25 

third embodiment, it is no more required to provide an 

inessential space unlike in the conventional semiconductor 

laser device 50 illustrated in FIGS. 24A and 24B where the 

space 65 is provided on the side face 55a of the stem block 

55 where the semiconductor laser 51 is bonded thereto.  As 30 

a result, it becomes possible to achieve downsizing of the 

light-emitting device B1. 

[0030] Moreover, in the light-emitting element housing 
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member A3, since the bottom base material 22, the wall 

members 23, and the mounting part 26 are integrally formed 

using a ceramic; it is no more required to use an 

insulation member unlike in the conventional semiconductor 

laser device 50 illustrated in FIGS. 24A and 24B where the 5 

insulation member 57 is used at the time of installing the 

semiconductor laser 51 (the light-emitting element 9) in 

the metallic stem base 53 so as to achieve insulation in 

between the light-emitting element 9 and the stem base 53.  

In the conventional semiconductor laser device 50 10 

illustrated in FIGS. 24A and 24B, a jointing material needs 

to be used at two regions, namely, in between the stem base 

53 and the insulation member 57 and in between the 

semiconductor laser 51 and the insulation member 57.  In 

contrast, in the light-emitting element housing member A3, 15 

the portion used as an alternative to the stem base 53 is 

made of a ceramic that inherently has strong insulation 

properties.  Hence, the insulation member 57 need not be 

used.  That is, in the light-emitting element housing 

member A3, it is sufficient to use a jointing material in 20 

between the light-emitting element 9 and the ceramic 

mounting part 26.  Since it becomes possible to reduce the 

number of regions of using the jointing material that 

causes deterioration in heat dissipation, the light-

emitting device B1 having a higher degree of head 25 

dissipation can be obtained. 

[0031] In the light-emitting element housing member A3 

according to the third embodiment as illustrated in FIGS. 

3A and 3B; the opening 27 is formed in the direction of 

extension of the light-emitting element 9 along the 30 

longitudinal direction.  Excluding the light-emitting face 

9a thereof, the light-emitting element 9 is enclosed in 

between the bottom base material 22, the wall members 23, 
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and the lid 28.  Hence, it becomes possible to enhance the 

head dissipation from the other faces excluding the light-

emitting face 9a of the light-emitting element 9. 

[0032] For that reason, it is preferable that the 

mounting face 25 for mounting the light-emitting element 9 5 

is provided in the central portion C (the range illustrated 

using a dotted frame in FIG. 4B) of the space portion 24.  

When the mounting face 25 is provided in the central 

portion C of the space portion 24, the distance from the 

space portion 24 to the outer faces of the bottom base 10 

material 22, the wall members 23, and the lid 28 becomes 

equal in all directions.  As a result, there is improvement 

in the balance of heat dissipation, and there is a decrease 

the location-dependent temperature difference in the light-

emitting element 9.  As a result, light emission can be 15 

performed in a stable manner.  In this case too, a long 

product life of the light-emitting device B1 that includes 

the light-emitting element housing member A3, can be 

achieved.  When viewed from the side of the opening 27, the 

central portion C of the space portion 24 where the 20 

mounting face 25 is positioned is present at the central 

position in the height direction of the wall members 23. 

[0033] Moreover, in the light-emitting element housing 

member A3 according to the third embodiment, it is 

preferable that, of the mounting part 26, an end face 26a 25 

present on the side of the opening 27 is perpendicular to 

the mounting face 25.  Moreover, it is preferable that the 

mounting face 25 and the end face 26a are linked via a 

right-angled corner.  When the mounting face 25 and the end 

face 26a form a right angle, it becomes easy to position 30 

the light-emitting face 9a of the light-emitting element 9 

in alignment with the end face 26a of the mounting part 26; 

and the light emitted from the light-emitting element 9 
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does not easily reflect from the end face 26a.  As a result, 

it becomes possible to enhance the directionality and the 

intensity of the light. 

[0034] Also in the case of the light-emitting device B1 

according to the first embodiment, it is preferable that 5 

the light-emitting element 9, excluding the light-emitting 

face 9a, contacts the mounting face 25.  However, if the 

thickness is equal to or smaller than 50 µm, then the 

light-emitting element 9 can be bonded to the mounting face 

25 using a filling material doubling as a jointing material. 10 

[0035] Regarding the lid 28 constituting the light-

emitting device B1 according to the first embodiment, with 

the aim of achieving high thermal conductivity, it is 

suitable to use a ceramic (for example, aluminum nitride), 

or a metal (for example, kovar), or a composite material of 15 

a ceramic and a metal.  In that case too, from the 

perspective of enhancing the thermal conductivity, it is 

preferable that the light-emitting element 9, excluding the 

light-emitting face 9a thereof, contacts the lid 28.  When 

the light-emitting element 9 is bonded using a filling 20 

material doubling as a jointing material, it is preferable 

that the thickness of the jointing material is equal to or 

smaller than 50 µm from the perspective of heat dissipation. 

[0036] As described above, in the light-emitting element 

housing member A3 according to the third embodiment, the 25 

bottom base material 22, the wall members 23, and the 

mounting part 26 are integrally formed using a ceramic. 

[0037] The conventional semiconductor laser device 50 

illustrated in FIG. 24B is configured with the metallic 

stem block 55 and the metallic stem base 53.  The stem 30 

block 55 and the stem base 53 that constitute the 

conventional semiconductor laser device 50 illustrated in 

FIG. 24B have the coefficient of thermal expansion to be 
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equal to 7 - 30×10-6/°C. 

[0038] The ceramic constituting the light-emitting 

element housing member A3 according to the third embodiment 

has the coefficient of thermal expansion to be equal to 4 - 

6×10-6/°C. 5 

[0039] As against the conventional semiconductor laser 

device 50; in the light-emitting element housing member A3, 

the bottom base material 22, the wall members 23, and the 

mounting part 26 are integrally formed using a ceramic 

having a low coefficient of thermal expansion.  Hence, even 10 

if the bottom base material 22, the wall members 23, and 

the mounting part 26 are subject to heat cycles of heating 

and cooling due to light emission from the light-emitting 

element 9, there is only a small fluctuation in the 

dimensions of the base material.  As a result, it becomes 15 

possible to reduce the fluctuation in the optical axis of 

the light-emitting element 9. 

[0040] Meanwhile, the light-emitting element housing 

member A3 according to the third embodiment includes a via 

conductor (not illustrated) that penetrates through the 20 

mounting part 26 in the thickness direction.  In this case, 

the direction of penetrating through the thickness 

direction of the mounting part 26 implies the direction of 

the opening 27 parallel to the end face 26a.  The via 

conductor represents the component for supplying electrical 25 

power to the light-emitting element 9 that is installed in 

the mounting part 26.  Moreover, since the via conductor 

also has the function of a thermal via, the heat 

dissipation capacity of the mounting part 26 can also be 

enhanced. 30 

[0041] Meanwhile, in the case of providing a heat 

dissipation member on the reverse side of the bottom base 

material 22, it is preferable that the via conductor is 
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bent midway through the thickness direction of the mounting 

part 26 and is guided toward the side of the wall members 

23 that is on the opposite side of the opening 27.  In the 

case where the via conductor is bent midway through the 

thickness direction of the mounting part and is guided 5 

toward the side of the wall members 23 on the opposite side 

of the opening 27, the heat dissipation member can be 

placed over the entire reverse side of the bottom base 

material 22, thereby enabling achieving further enhancement 

in the heat dissipation. 10 

[0042] Moreover, in the light-emitting element housing 

member A3 according to the third embodiment, a via 

conductor or a metal pad for covering the via conductor is 

present in the mounting part 26.  If the light-emitting 

element housing member A3 includes a via conductor, it 15 

becomes possible to shorten the conductor length of a 

bonding wire for establishing electrical connection with 

the light-emitting element 9.  As a result, the amount of 

metallic material having metallic luster, such as the 

bonding wire, on the mounting part 26 can be reduced in the 20 

space portion 24. 

[0043] In this case, it is preferable that the bottom 

base material 22, the wall members 23, and the mounting 

part 26 have a blackish color tone.  Herein, a blackish 

color tone also implies a color formed by mixing brown 25 

color or deep blue color.  If the bottom base material 22, 

the wall members 23, and the mounting part 26 have a 

blackish color tone; then, in combination with the fact 

that there is only a small amount of metallic material 

having metallic luster, such as a bonding wire, in the 30 

space of the mounting part 26, diffused reflection is 

further held down.  That makes it possible to achieve the 

light-emitting element housing member A3 having a high 
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degree of luminescent performance.  In this case, in the 

light-emitting element housing member A3, it is preferable 

that the ratio of a ceramic with respect to the total 

volume is equal to or greater than three-quarters by volume. 

[0044] <Fourth embodiment> 5 

 FIG. 5A is a perspective view of a light-emitting 

element housing member A4 according to a fourth embodiment, 

and FIG. 5B is a cross-sectional view along line Y-Y in FIG. 

5A.  FIG. 6A is a schematic diagram illustrating a light-

emitting device B2 according to the second embodiment, and 10 

FIG. 6B is a plan view of FIG. 6A when viewed from the side 

of the opening (from the direction of an arrow illustrated 

in FIG. 6A).  The light-emitting device B2 according to the 

second embodiment as illustrated in FIGS. 6A and 6B is a 

perspective view illustrating the state where the lid 28 15 

(see FIG. 4A) is placed in the light-emitting element 

housing member A4 according to the fourth embodiment as 

illustrated in FIGS. 5A and 5B and the light-emitting 

element 9 is installed inside.  With reference to FIGS. 6A 

and 6B, the light-emitting face is referred to by the 20 

reference numeral 9a. 

[0045] As compared to the light-emitting element housing 

member A3 according to the third embodiment as illustrated 

in FIGS. 3A and 3B, the light-emitting element housing 

member A4 according to the fourth embodiment as illustrated 25 

in FIGS. 5A and 5B differs in the way that a bridge member 

29 is disposed in between the wall members 23 and close to 

the opening 27.  In this case, for the reason that the 

mechanical strength with the wall members can be enhanced, 

it is preferable that the bridge member 29 is integrally 30 

formed without involving any bonded surface. 

[0046] In the light-emitting element housing member A4 

according to the fourth embodiment, in addition to 
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achieving the identical effects to the effects obtained as 

a result using the light-emitting element housing member A3 

according to the third embodiment, the heat dissipation can 

be enhanced by the amount equivalent to the increase in the 

surface area attributed to the bridge member 29.  That is, 5 

as a result of disposing the bridge member 29 on the side 

of the opening 27, when the light-emitting element 9 is 

driven and the light-emitting element housing member A4 

produces heat; in the light-emitting element housing member 

A3, the bridge member 29 is disposed in the portion where 10 

simply a space was present so that the heat from the wall 

members 23 that are present at the opposite positions 

across the opening 27, diffuses toward the bridge member 29, 

and the heat dissipation from the entire substrate 21 can 

be improved. 15 

[0047] As illustrated in FIGS. 5A and 5B, if the bridge 

member 29 is disposed at the position across the wall 

member 23 on the side of the opening 27, even in the case 

where the substrate 21 is subject to temperature variation 

due to heating and cooling and the wall member 23 on the 20 

side of the opening 27 becomes easily warpable due to 

thermal expansion and thermal contraction, the warping of 

that portion of the wall member 23 can be reduced.  As a 

result, the variation in dimensions can be reduced even if 

the substrate 21 produces heat, and the axial runout and 25 

fluctuation of the optical axis in the light-emitting 

direction of the light-emitting element 9 can be reduced. 

[0048] Moreover, in the light-emitting element housing 

member A4 according to the fourth embodiment as illustrated 

in FIGS. 5a and 5B, it is preferable that the end face 26a 30 

of the mounting part 26 is positioned  on or inward of a 

side face 29a of the bridge member 29 on the side of the 

mounting face 25 (i.e., positioned at the position where a 
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normal is dropped on the bottom base material 22 along the 

face of the side face 29a).  In that case, regarding a 

clearance gap D between the end face 26a of the mounting 

part 26 and the side face 29a of the bridge member 29, 

although dependent on the size of the substrate 21, it is 5 

preferable to have the clearance gap D to be equal to or 

smaller than 2 mm if based on the size of a specific 

example (described later). 

[0049] <Fifth embodiment> 

 FIG. 7 is a perspective view of a light-emitting 10 

element housing member A5 according to a fifth embodiment.  

FIG. 8A is a schematic diagram illustrating a light-

emitting device B3 according to the third embodiment, and 

FIG. 8B is a plan view of FIG. 8A when viewed from the side 

of the opening (the direction of an arrow illustrated in 15 

FIG. 8A).  In the light-emitting device B3 according to the 

third embodiment as illustrated in FIGS. 8A and 8B, the 

bridge member 29 that is present in the light-emitting 

element housing member A4 according to the fourth 

embodiment as illustrated in FIGS. 5A and 5B is convexly 20 

curved toward the bottom base material 22.  With reference 

to FIGS. 8A and 8B, the light-emitting face is referred to 

by the reference numeral 9a. 

[0050] Regarding the difference between the light-

emitting element housing member A5 according to the fifth 25 

embodiment as illustrated in FIG. 7 and the light-emitting 

element housing member A4 according to the fourth 

embodiment; the bridge member 29 in the light-emitting 

element housing member A4 according to the fourth 

embodiment has an almost straight shape between the wall 30 

members 23, but the bridge member 29 in the light-emitting 

element housing member A5 according to the fifth embodiment 

is convexly curved toward the bottom base material 22 as 
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described earlier. 

[0051] Meanwhile, in FIGS. 7, 8, and 8B too, in an 

identical manner to the case in FIGS. 5A, 5B, 6A, and 6B; 

it is preferable that the bridge member 29 is integrally 

formed between the wall members 23. 5 

[0052] In the light-emitting element housing member A5 

according to the fifth embodiment, in addition to achieving 

the identical effects to the effects obtained by using the 

light-emitting element housing member A4 according to the 

fourth embodiment, as compared to the bridge member 29 10 

illustrated in FIGS. 5A, 5B, 6A, and 6B; the bridge member 

29 becomes longer by the length equivalent to the portion 

that is convexly curved toward the bottom base material 22.  

For that reason, the surface area of the bridge member 29 

increases, and thus the heat dissipation capacity thereof 15 

can be enhanced.  Moreover, as described earlier, since the 

bridge member 29 is convexly curved toward the bottom base 

material 22, the apex of the convex curvature can be set as 

the rough indication of the optical axis of the light-

emitting element 9. 20 

[0053] Meanwhile, as an additional effect, although 

dependent on the elastic modulus of the material of the 

bridge member 29, if the bridge member 29 is convexly 

curved toward the bottom base material 22, when the 

substrate 21 is heated and the wall member 23 undergoes 25 

deformation toward, for example, the space portion 24; the 

wall member 23 becomes easily bendable with the position of 

maximum curvature of the bridge member 29 serving as the 

pivot point.  As a result, it becomes possible to reduce 

the heat stress generated in the light-emitting element 30 

housing member A5 where the bridge member 29 is included in 

the substrate 21 (the bottom base material 22 and the wall 

member 23). 
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[0054] Since the substrate 21 enables achieving the 

effects as described above, for example, it becomes 

possible to alleviate the heat stress generated at the time 

of brazing the lid 28 (in FIG. 8A, not illustrated) to the 

light-emitting element housing member A5.  As a result, it 5 

becomes possible to prevent the light-emitting element 

housing member A5 from breaking.  That is, in the light-

emitting device B3 according to the third embodiment, since 

the heat stress at the time of brazing of the lid 28 can be 

reduced, it becomes possible to reduce the thickness of the 10 

brazing material at the time of brazing the lid 28 to the 

light-emitting element housing member A5.  As a result, not 

only the usage amount of the brazing material can be 

reduced, but the height of the light-emitting device B3 can 

also be reduced. 15 

[0055] Regarding the wall members 23 constituting the 

light-emitting element housing members A3 to A5, it is 

preferable that the thickness of the wall members 23 

decreases from the bottom base material 22 to the top face 

as illustrated in FIG. 8C.  As a result of such a shape of 20 

the wall members 23, even when the wall members 23 become 

easily warpable and thus come under load during the brazing 

process, it becomes possible to prevent the wall members 23 

from breaking.  In this case, the face of the wall members 

23 on the side of the mounting part 26 can be inclined with 25 

respect to the face of the mounting part 26, and the 

opposite face of the wall members 23 can be almost 

perpendicular with respect to the bottom base material 22 

(or the mounting part 26). 

[0056] Herein, regarding the size of each member 30 

constituting the substrates 1 and 21 described above, in 

the states illustrated in FIG. 1A to FIG. 1E, when the 

diameter is approximately 1 mm to 2 mm, when the height is 
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approximately 1 mm to 2 mm, and when the configuration is 

as illustrated in FIG. 2; it is preferable that the length 

of one side is equal to 1 mm to 2 mm. 

[0057] In the states illustrated in FIGS. 3A to 8B, it 

is preferable that the area of the bottom base material 22 5 

is in the range of 1 mm2 to 10 mm2, the height from the 

bottom face of the bottom base material 22 to the top face 

of the wall members 23 is in the range of 0.2 mm to 1 mm, 

and the thickness of the wall members 23 is in the range of 

0.05 mm to 1 mm.  Meanwhile, in the following explanation, 10 

the light-emitting element housing members A3 to A5 

illustrated in FIGS. 3A to 8B are sometimes called light-

emitting element housing boards. 

[0058] Moreover, in the light-emitting element housing 

member A5 illustrated in FIG. 7 and the light-emitting 15 

device B3 illustrated in FIGS. 8A and 8B, it is preferable 

that the amount of deformation of the bridge member 29 is 

in the range of 10 µm to 200 µm toward the bottom base 

material 22 from the state where the bridge member 29 is 

positioned straight. 20 

[0059] Regarding the ceramic constituting the light-

emitting element housing members A1 to A5 according to the 

first to fifth embodiments described above, it is suitable 

to use a ceramic material having high thermal conductivity.  

However, from the fact that the coefficient of thermal 25 

expansion of aluminum nitride is close to that of a laser 

diode, a material based on aluminum nitride is more 

suitable from among various ceramic materials. 

[0060] Meanwhile, in the substrate 1 or the substrate 21, 

usually, a conductor is formed for supplying electricity to 30 

the light-emitting element 9.  Moreover, the conductor can 

be made to function also as a heat dissipating member.  In 

that case, for example, in the bottom base material 22 
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constituting the substrate 21, when a conductor is formed 

through the bottom base material 22; it is advantageous if 

the width of the conductor is set to be in the range of 

one-fourth to half of the width of the light-emitting 

element 9, or it is advantageous if a plurality of dummy 5 

conductors not supplying electricity is disposed near the 

mounting part 11 or the mounting part 26. 

[0061] Then, if a conductor is formed in any one of the 

light-emitting element housing member A1 to A5 according to 

the first to fifth embodiments and if a glass window is fit 10 

to the opening 5 or the opening 27 in the concerned light-

emitting element housing member from among the light-

emitting element housing members A1 to A5; then the 

concerned light-emitting element housing member from among 

the light-emitting element housing members A1 to A5 itself 15 

substitutes for the stem block and the stem base.  As a 

result, it becomes possible to configure a light-emitting 

device that enables achieving a high degree of heat 

dissipation and achieving downsizing. 

[0062] Moreover, in the light-emitting element housing 20 

members A1 to A5 according to the first to fifth 

embodiments; as illustrated in FIG. 8D, it is also possible 

to have a structure where the mounting face 25 for the 

mounting of a laser diode that represents the light-

emitting element 9, is provided as a first mounting part 25 

25a, and the adjacent mounting face 25 for the mounting of 

a photodiode is provided as a second mounting part 25b.  In 

that case, the second mounting part 25b for mounting a 

photodiode can be provided on the posterior side of the 

first mounting part 25a that represents the opposite side 30 

to the opening 5 or the opening 27 in the concerned light-

emitting element housing member from among the light-

emitting element housing members A1 to A5.  However, 
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alternatively, for example, if the second mounting part 25b 

for mounting a photodiode and the first mounting part 25a 

for mounting a laser diode are provided in parallel toward 

the direction of the opening 27 as illustrated in FIG. 8D, 

the light-emitting face 9a of the photodiode can be 5 

provided on the side of the opening 5 or the opening 27 as 

well as can be provided on the opposite side too, and a 

light-emitting device having a higher degree of general 

versatility can be obtained.  In that case, in the 

concerned light-emitting element housing member from among 10 

the light-emitting element housing members A1 to A5, a 

second opening is formed on the wall member 23 present on 

the opposite side of the opening 5 or the opening 27. 

[0063] FIG. 8E is a plan view of an array member 

according to the embodiments.  An array member C1 15 

illustrated in FIG. 8E is formed by joining a plurality of 

light-emitting element housing members A3 from among the 

various light-emitting element housing members described 

above. 

[0064] In any one of the light-emitting element housing 20 

members A1 to A5 described above, the substrate 1 or the 

substrate 21 is of the integrated ceramic type, and does 

not represent a pin structure as in the conventional 

semiconductor laser device 50 illustrated in FIGS. 24A and 

24B.  Hence, it becomes possible to achieve a lower height 25 

and a smaller size of the concerned light-emitting element 

housing member. 

[0065] Even when the structure is such that the light-

emitting element housing members A1 to A5 are joined, it is 

still possible to have a multichip configuration while 30 

maintaining the thickness of the substrates 1 and 21.  Thus, 

it becomes possible to obtain a compact light-emitting 

device where a plurality of light-emitting elements 9 is 
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integrated.  In that case, the substrates 1 and 21 in the 

joined light-emitting element housing members A1 to A5 are 

sintered into an integrated state.  Hence, as compared to 

the case where the substrates 1 and 21 in the joined light-

emitting element housing members A1 to A5 are joined using 5 

some other material such as a jointing material that is 

other than the material constituting the substrates 1 and 

21; the in-plane thermal conductivity becomes higher, and 

an array-type light-emitting device having a high degree of 

heat dissipation and a high degree of strength can be 10 

obtained. 

[0066] Given below is the explanation of a method for 

manufacturing the light-emitting element housing members A1 

to A5 and the light-emitting devices B1 to B3 described 

above.  FIG. 9 is a cross-sectional schematic diagram 15 

illustrating a method for manufacturing the light-emitting 

element housing member A1 according to the first embodiment 

and the light-emitting element housing member A2 according 

to the second embodiment.  In the case of preparing a 

compact to be used in the light-emitting element housing 20 

member A1 according to the first embodiment; as a lower-

side mold 31a, the inside portion of the mold 31a is 

hollowed out in a cylindrical shape.  In the case of 

manufacturing a compact to be used in the light-emitting 

element housing member A2 according to the second 25 

embodiment; as the lower-side mold 31a, the inside portion 

of the mold 31a is hollowed out in the shape of a 

hexahedron.  As far as an upper-side mold 31b is concerned, 

as long as the upper-side mold 31b has a salient portion 

31c where the desired opening 5 and the desired space 30 

portion 7 can be formed, it serves the purpose. 

[0067] Firstly, as the ceramic material of the 

substrates 1 and 21, aluminum nitride is used as the major 
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component, and a mixed powder is prepared by including an 

oxidized material of a rare-earth element (for example, 

yttria (Y2O3), calcia (CaO), or erbia (Er2O3)) in aluminum 

nitride.  Herein, using aluminum nitride as the major 

component implies that aluminum nitride of 80 mass percent 5 

or higher is included in the substrates 1 and 21.  

Meanwhile, from the perspective of being able to achieve 

the coefficient of thermal conductivity of 150 W/m or 

higher, it is preferable that aluminum nitride of 90 mass 

percent or higher is included in the substrates 1 and 21.  10 

In this way, the substrates 1 and 21 are shaped by 

sintering a ceramic material such as aluminum nitride, and 

are thus configured with the sintered compact of ceramic 

particles. 

[0068] Subsequently, the mixed powder is used to prepare 15 

a compact 33 to be used for the substrate 1 in the light-

emitting element housing member A1 according to the first 

embodiment and the light-emitting element housing member A2 

according to the second embodiment.  In the case of 

preparing the compact 33 representing the light-emitting 20 

element housing member A1 according to the first embodiment 

and the light-emitting element housing member A2 according 

to the second embodiment, a wax for press molding is 

impregnated in the mixed powder, and the compact 33 is 

prepared in a cylindrical shape or a hexahedron shape using 25 

the mold 31a or the mold 31b of a predetermined shape.  

Meanwhile, as far as the methods for forming the space 

portion 7 in the substrate 1 are concerned, apart from the 

abovementioned method of integrally preparing a compact 

using a mold of a predetermined shape, a solid compact can 30 

be prepared and burnt and then subjected to cutting work. 

[0069] FIGS. 10A to 10D are schematic diagrams 

illustrating a method for manufacturing the light-emitting 
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element housing member A3 according to the third embodiment. 

[0070] In the case of preparing a compact (hereinafter, 

called a laminated compact) for the light-emitting element 

housing member A3 according to the third embodiment; for 

example, it is preferable to implement a method where a 5 

plurality of green sheets that is processed in advance in 

predetermined shapes is used as illustrated in FIGS. 10A to 

10D.  In that case, green sheets are prepared by adding a 

predetermined organic vehicle to the mixed powder mentioned 

above.  Then, in some green sheets, a through hole is 10 

formed that represents the space portion 24 (pattern sheets 

illustrated in FIGS. 10A and 10B).  Subsequently, the 

pattern sheets having a through hole formed therein are 

laminated with a green sheet where no through hole is 

formed (a pattern sheet illustrated in FIG. 10C).  As a 15 

result, a laminated compact 35 illustrated in FIG. 10D is 

prepared. 

[0071] FIGS. 11A to 11D are schematic diagrams 

illustrating a method for manufacturing the light-emitting 

element housing member A4 according to the fourth 20 

embodiment.  In the case of preparing a laminated compact 

for the light-emitting element housing member A4 according 

to the fourth embodiment, it is preferable to use a green 

sheet where a through hole is hollowed out as a hollow 

square as illustrated in FIG. 11A. 25 

[0072] Meanwhile, in the case of preparing a laminated 

compact for the light-emitting element housing member A5 

according to the fifth embodiment, after a laminated 

compact illustrated in FIG. 11D is prepared, the portion 

representing the bridge member 29 can be heated and 30 

subjected to plastic deformation toward the lower side.  

Besides, the method illustrated in FIG. 9 and FIGS. 10A to 

10D can be implemented, and the substrate 21 can be formed 
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by integrating the bottom base material 22 and the wall 

member 23, along with the bridge member 29 in some cases. 

[0073] Although not illustrated in FIGS. 9 to 11D, in 

the compact 33 or the laminated compact 35, in or around 

the portion representing the mounting part 11 or the 5 

mounting part 26 in the light-emitting element 9, a 

conductor is formed for supplying electric power to the 

light-emitting element 9, and the conductor is made to pass 

through the inside and outside of the compact 33 or the 

laminated compact 35 and is made to communicate with a 10 

conductor representing an electrode terminal formed on the 

outside surface of the compact 33 or the laminated compact 

35.  As described later, a conductor can be a via hole, an 

internal wiring pattern, a surface layer wiring pattern, a 

seal ring connection pattern, and an electrode terminal. 15 

[0074] Subsequently, the prepared compact 33 or the 

prepared laminated compact 35 is burnt under predetermined 

burning conditions, so that the substrate 1 or the 

substrate 21 representing one of the light-emitting element 

housing members A1 to A5 according to the embodiments can 20 

be obtained. 

[0075] As far as the burning conditions at the time of 

preparing the substrate 1 or the substrate 21 is concerned, 

when a mixed powder having aluminum nitride as the major 

component is used, it is preferable to have the temperature 25 

in the range of 1700 °C to 2000 °C in a reducing atmosphere. 

[0076] <Sixth embodiment> 

 FIG. 12 is a perspective view of a light-emitting 

element housing member A6 according to a sixth embodiment. 

[0077] The light-emitting element housing member A6 30 

according to the sixth embodiment includes a substrate 101.  

The substrate 101 is configured with a bottom base material 

102 that has a rectangular shape in planar view, and a wall 
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member 103 that is placed on the bottom base material 102; 

and has a box-type structure that internally includes a 

space for enabling passage of the light emitted from a 

light-emitting element 130 illustrated using dashed lines. 

[0078] The bottom base material 102 has a pedestal 5 

portion 102a formed in the upper part thereof.  On a 

mounting face 107 representing the top face of the pedestal 

portion 102a, a mounting part 120 is disposed where the 

light-emitting element 130 is mounted. 

[0079] Moreover, the light-emitting element 130 has a 10 

light emitting face 130a formed thereon to face an opening 

104 of the substrate 101.  The light emitted from the 

light-emitting face 130a of the light-emitting element 130 

is channelized to the outside via the internal space and 

the opening 104. 15 

[0080] In the substrate 101 that constitutes the light-

emitting element housing member A6 according to the sixth 

embodiment, a positioning mark 121 is provided around the 

mounting part 120 for the purpose of determining the 

mounting position of the light-emitting element 130.  As a 20 

result of determining the position of the light-emitting 

element 130 using the positioning mark 121, the positioning 

of the light-emitting element 130 in the mounting part 120 

can be performed with a higher degree of accuracy. 

[0081] Thus, even in the case where the light-emitting 25 

element 130 such as a semiconductor laser having an 

elongated shape is installed in the substrate 101, the 

optical axis of the light emitted from the light-emitting 

face 130a can be aligned with ease. 

[0082] Herein, it is preferable that the positioning 30 

mark 121 has a concave shape or a convex shape formed 

integrally with the substrate 101.  If a stereoscopic mark 

having a concave shape or a convex shape is used as the 
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positioning mark 121; then, at the time of reading the 

positioning mark 121 from above using a CCD camera, the 

edges of the positioning mark 121 can be detected in a 

vivid way.  Since the position of the positioning mark 121 

can be detected with a higher degree of accuracy, the 5 

position of the light-emitting element 130 can be 

determined with a higher degree of accuracy based on the 

positioning mark 121. 

[0083] Meanwhile, as a result of providing the 

positioning mark 121 integrally with the substrate 101 and 10 

using the same material as the substrate 101, during the 

press work performed in the manufacturing process of the 

substrate 101 (described later), the positioning mark 121 

can be formed with ease.  As a result, it becomes possible 

to hold down an increase in the manufacturing cost of the 15 

substrate 101. 

[0084] As far as the stereoscopic shape of the 

positioning mark 121 is concerned, from the standpoint of 

enabling easy recognition of the position, it is suitable 

to have the positioning mark 121 in at least one shape 20 

among the cylindrical shape, the conical shape, the 

prismatic shape, and the pyramidal shape.  Moreover, for 

the reason that the location is easily identifiable even if 

some part of the shape becomes unclear, it is desirable to 

have the positioning mark 121 in the cylindrical shape. 25 

[0085] Meanwhile, the sixth embodiment is not limited to 

the case where the positioning mark 121 is formed 

integrally with the substrate 101.  Alternatively, the 

positioning mark 121 can be configured as a separate member 

from the substrate 101.  Moreover, the shape of the 30 

positioning mark 121 is not limited to a stereoscopic shape, 

and alternatively can be a planar shape.  The positioning 

mark 121 having a planar shape can be formed according to, 
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for example, a printing process. 

[0086] Given below with reference to FIG. 12 is the 

explanation of the further detailed configuration of the 

substrate 101. 

[0087] The substrate 101 is made of a ceramic.  Although 5 

it is possible to use various types of ceramics in the 

substrate 101, it is desirable to use aluminum nitride 

(AIN) as the major component because it has high thermal 

conductivity and has the coefficient of thermal expansion 

to be close to the light-emitting element 130. 10 

[0088] Herein, using aluminum nitride as the major 

component implies that aluminum nitride of 80 mass percent 

or higher is included in the substrate 101.  If the 

aluminum nitride of less than 80 mass percent is included 

in the substrate 101, then there is a decline in the 15 

coefficient of thermal expansion, thereby possibly leading 

to diminished heat dissipation of the heat produced from 

the light-emitting element 130 to the outside. 

[0089] Moreover, it is desirable that aluminum nitride 

of 90 mass percent or higher is included in the substrate 20 

101.  As a result of having aluminum nitride of 90 mass 

percent or higher in the substrate 101, the coefficient of 

thermal conductivity of the substrate 101 can be set to 150 

W/m or higher, and the light-emitting element housing 

member A6 having excellent heat dissipation capacity can be 25 

obtained. 

[0090] As described above, the substrate 101 is 

configured with the bottom base material 102 and the wall 

member 103.  Moreover, the bottom base material 102 has the 

pedestal portion 102a formed in the upper part thereof, and 30 

the wall member 103 is placed to enclose three sides of the 

pedestal portion in a U-shaped manner in planar view.  

Moreover, the opening 104 is formed to face the remaining 
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one side of the pedestal portion 102a. 

[0091] A bottom face 105 of the bottom base material 102 

contacts the opening 104, is substantially parallel to the 

mounting face 107 of the pedestal portion 102a, and is 

formed at a raised position than the mounting face 107.  5 

Moreover, the bottom face 105 is formed in between the 

lower portion of the opening 104 and the lower portion of 

an LD mounting end face 106 representing a side face of the 

pedestal portion 102a. 

[0092] The LD mounting end face 106 that contacts the 10 

bottom face 105 is formed substantially parallel to that 

side face of the substrate 101 where the opening 104 is 

formed thereon.  The LD mounting end face 106 is used in 

the positioning of the light-emitting element 130.  More 

particularly, when the substrate 101 is viewed in planar 15 

view, the light-emitting element 130 is positioned in such 

a way that the position of the light-emitting face 130a of 

the light-emitting element 130 is aligned with the position 

of the LD mounting end face 106. 

[0093] On the mounting face 107 that is the top face of 20 

the pedestal portion 102a, apart from providing the 

mounting part 120 and the positioning mark 121, a first 

connection terminal 108 and a second connection terminal 

109 are disposed.  The first connection terminal 108 is 

disposed to overlap at least a part of the mounting part 25 

120. 

[0094] When the light-emitting element 130 is mounted in 

the mounting part 120, the first connection terminal 108 

gets electrically connected to a first electrode (not 

illustrated) that is disposed on the bottom face of the 30 

light-emitting element 130, using solder.  The second 

connection terminal 109 gets connected to, for example, a 

second electrode (not illustrated) that is disposed on the 
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top face of the light-emitting element 130, using a bonding 

wire (not illustrated). 

[0095] The wall member 103 that is placed on the bottom 

base material 102 has cavity wall faces 110 and a wall top 

face 111.  The cavity wall faces 110 are side faces on the 5 

inside of the wall member 103, and the wall top face 111 is 

the top face of the wall member 103. 

[0096] Moreover, in the substrate 101, a top-face 

opening 112 is formed that is enclosed by the wall member 

103 on the top face side.  As a result of forming the top-10 

face opening 112 in the substrate 101, the mounting part 

120 and the positioning mark 121 can be read through the 

top-face opening 112 using a CCD camera.  Besides, the 

light-emitting element 130 can be carried into the mounting 

part 120 through the top-face opening 112. 15 

[0097] Meanwhile, regarding the size of the substrate 

101, the width and the length can be in the range of about 

2 mm to 5 mm, and the height can be in the range of about 

0.2 mm to 1 mm.  Herein, the “width” implies the dimensions 

of the side that is substantially perpendicular to the 20 

horizontal direction and the optical axis direction of 

light.  The “length” implies the dimensions of the side 

that is substantially parallel to the horizontal direction 

and the optical axis direction of light.  (The same meaning 

is applicable in the following explanation). 25 

[0098] <Example of arrangement of positioning marks) 

 Explained below with reference to FIGS. 13A to 13H are 

working examples of various types of arrangement of the 

positioning marks 121 in the substrate 101 according to the 

sixth embodiment, and the details of the method for 30 

positioning the light-emitting element 130 in each working 

example. 

[0099] With reference to FIGS. 13A to 13H, initially the 
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explanation is given for a working example where a single 

positioning mark 121 is disposed around the mounting part 

120, and then the explanation is given for working examples 

where the number of positioning marks 121 is gradually 

increased. 5 

[0100] In FIG. 13A is illustrated a working example 

where a single positioning mark 121 is disposed around the 

mounting part 120.  The method for positioning the light-

emitting element 130 (see FIG. 12) according to this 

working example is as follows. 10 

[0101] Firstly, the positions of the mounting part 120, 

the positioning mark 121, and the LD Mounting end face 106 

are read from above the substrate 101 using a CCD camera.  

Then, based on the position of the positioning mark 121, 

the position of an origin 122a in the mounting part 120 is 15 

identified.  The origin 122a is present on the straight 

line that is parallel to the LD mounting end face 106 and 

that passes through the positioning mark 121, and 

represents a point present at a predetermined distance from 

the positioning mark 121. 20 

[0102] Subsequently, the position of a positioning axis 

123 is identified.  The positioning axis 123 represents a 

straight line that is perpendicular to the LD mounting end 

face 106 and that passes through the origin 122a.  Lastly, 

the light-emitting element 130 is installed in the mounting 25 

part 120 in such a way that the central axis extending in 

the direction of radiation of light from the light-emitting 

element 130 is aligned with the positioning axis 123, and 

that the position of the light-emitting face 130a of the 

light-emitting element 130 (see FIG. 12) is aligned with 30 

the position of the LD mounting end face 106. 

[0103] In this way, as a result of positioning the 

light-emitting element 130 using the positioning mark 121 
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that is provided around the mounting part 120, the 

positioning of the light-emitting element 130 in the 

mounting part 120 can be performed with a high degree of 

accuracy. 

[0104] In FIGS. 13B to 13E are illustrated working 5 

examples where two positioning marks 121 are provided 

around the mounting part 120.  In FIG. 13B is illustrated a 

working example where two positioning marks 121a and 121b 

are provided at positions sandwiching the mounting part 120.  

In the following explanation, in the case of distinguishing 10 

between two or more positioning marks 121; for example, the 

positioning marks 121 are referred to by reference numerals 

121a, 121b, and so on. 

[0105] In this working example, the midpoint of the 

positioning marks 121a and 121b is treated as the origin 15 

122a.  Then, in an identical manner to the working example 

illustrated in FIG. 13A, the positioning axis 123 is 

identified from the positions of the origin 122a and the LD 

mounting end face 106, and the light-emitting element 130 

(see FIG. 12) is installed in the mounting part 120 in 20 

alignment with the positions of the positioning axis 123 

and the LD mounting end face 106. 

[0106] In the working example illustrated in FIG. 13B, 

the positioning marks 121a and 121b are provided at 

positions sandwiching the mounting part 120.  That is, the 25 

mounting part 120 is formed in the center, and the two 

positioning marks 121 are provided on both sides of the 

mounting part 120.  As a result, the light-emitting element 

130 can be easily placed in the central portion of the 

substrate 101. 30 

[0107] Moreover, as a result of providing the 

positioning marks 121a and 121b at positions sandwiching 

the mounting parts 120, the origin 122a in the mounting 
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part 120 can be identified with a high degree of accuracy.  

As a result, the positioning of the light-emitting element 

130 can be performed with a high degree of accuracy. 

[0108] In FIG. 13B is illustrated the working example 

where the positioning marks 121a and 121b are provided to 5 

sandwich the LD mounting end face 106 side of the mounting 

part 120.  However, the arrangement of the positioning 

marks 121a and 121b is not limited to that case.  

Alternatively, for example, as illustrated in FIG. 13C, the 

positioning marks 121a and 121b can be separated by some 10 

extent from the LD mounting end face 106 and arranged to 

sandwich the central portion of the mounting part 120. 

[0109] In the working example illustrated in FIG. 13C 

too, in an identical manner to the working example 

illustrated in FIG. 13B, the midpoint of the positioning 15 

marks 121a and 121b is treated as the origin 122a, and the 

positioning axis 123 is identified from the positions of 

the origin 122a and the LD mounting end face 106.  Then, 

the light-emitting element 130 (see FIG. 12) can be 

installed in the mounting part 120 in alignment with the 20 

positions of the positioning axis 123 and the LD mounting 

end face 106. 

[0110] Meanwhile, the arrangement of the positioning 

marks 121a and 121b is not limited to sandwich the side of 

the mounting part 120 toward the LD mounting end face 106 25 

(see FIG. 13B) or to sandwich the central portion of the 

mounting part 120 (see FIG. 13C).  Alternatively, the 

positioning marks 121a and 121b can be arranged to sandwich 

that side of the mounting part 120 that is on the opposite 

side of the LD mounting end face 106. 30 

[0111] Meanwhile, as illustrated in the working example 

in FIG. 13B, as a result of arranging the positioning marks 

121a and 121b on the side where the light-emitting element 
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130 emits light (i.e., on the side toward the light-

emitting face 130a of the light-emitting element 130 (see 

FIG. 12)), the origin 122a representing the reference for 

positioning can be set close to the light-emitting face 

130a.  As a result, the position of the light-emitting face 5 

130a that is a critical factor in the positioning of the 

light-emitting element 130 can be determined with a higher 

degree of accuracy.  Hence, the positioning of the light-

emitting element 130 can be performed with a higher degree 

of accuracy. 10 

[0112] In FIG. 13D is illustrated a working example 

where the positioning mark 121a is provided on one side of 

the mounting part 120 and near the LD mounting end face 106, 

and the other positioning mark 121b is provided on the 

other side of the mounting part 120 and away from the LD 15 

mounting end face 106. 

[0113] In this working example, the straight line that 

is parallel to the LD mounting end face 106 and that passes 

through the positioning mark 121a is identified; the 

straight line that is perpendicular to the LD mounting end 20 

face 106 and that passes through the positioning mark 121b 

is identified; and the point of intersection of the two 

straight lines is treated as an auxiliary point 122b. 

[0114] Moreover, the midpoint of the auxiliary point 

122b and the positioning mark 121a is treated as the origin 25 

122a.  Then, in an identical manner to the working example 

illustrated in FIG. 13A, the positioning axis 123 is 

identified from the positions of the origin 122a and the LD 

mounting end face 106, and the light-emitting element 130 

(see FIG. 12) is installed in the mounting part 120 in 30 

alignment with the positions of the positioning axis 123 

and the LD mounting end face 106. 

[0115] In each working example illustrated till now, the 
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positioning axis 123 is identified to be perpendicular to 

the detected LD mounting end face 106.  However, the 

positioning axis 123 need not always be perpendicular to 

the LD mounting end face 106.  For example, as illustrated 

in FIG. 13E, the straight line that is parallel to the 5 

straight line joining the positioning marks 121a and 121b 

and that passes through the origin 122a can be treated as 

the positioning axis 123. 

[0116] Moreover, in this working example, based on the 

position of the positioning mark 121a, the position of the 10 

origin 122a can be identified according to the identical 

method to the working example illustrated in FIG. 13A. 

[0117] Moreover, in the working example illustrated in 

FIG. 13A, the positioning marks 121a and 121b can be 

arranged in such a way that the straight line joining them 15 

is parallel to one side of the substrate 101 that is 

rectangular in planar view.  As a result, the positioning 

axis 123 can be set to be parallel to one side of the 

substrate 101.  Hence, the direction of light emitted from 

the already-installed light-emitting element 130 (see FIG. 20 

12) can be easily identified based on the concerned side of 

the substrate 101. 

[0118] Illustrated in FIGS. 13F and 13G are working 

examples where three positioning marks 121 are provided 

around the mounting part 120.  In FIG. 13F is illustrated a 25 

working example where the positioning mark 121a is provided 

on one side of the mounting part 120, and positioning marks 

121b and 121c are provided on the other side of the 

mounting part 120. 

[0119] In this working example, the midpoint of the 30 

positioning marks 121a and 121b is treated as the origin 

122a.  Moreover, the straight line that is parallel to the 

straight line joining the positioning marks 121b and 121c 
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and that passes through the origin 122a is treated as the 

positioning axis 123.  Then, in an identical manner to the 

working example illustrated in FIG. 13A, the light-emitting 

element 130 (see FIG. 12) is installed in the mounting part 

120 in alignment with the positions of the positioning axis 5 

123 and the LD mounting end face 106. 

[0120] In the working example illustrated in FIG. 13F 

too, in an identical manner to the working example 

illustrated in FIG. 13E, the positioning marks 121b and 

121c can be arranged in such a way that the straight line 10 

joining them is parallel to one side of the substrate 101 

that is rectangular in planar view. 

[0121] In FIG. 13G is illustrated a working example 

where the positioning marks 121a and 121b are provided to 

sandwich the LD mounting end face 106side of the mounting 15 

part 120, and the positioning mark 121c is provided to face 

the end portion of the mounting part 120 on the opposite 

side of the LD mounting end face 106.  In other words, in 

the state where the light-emitting element 130 is mounted 

(see FIG. 12), the positioning mark 121c is disposed on the 20 

opposite side to the side where the light-emitting element 

130 emits light. 

[0122] In this working example, the midpoint of the 

positioning marks 121a and 121b is treated as the origin 

122a, and the straight line passing through the origin 122a 25 

and the positioning mark 121c is treated as the positioning 

axis 123.  Then, in an identical manner to the working 

example illustrated in FIG. 13A, the light-emitting element 

130 (see FIG. 12) is installed in the mounting part 120 in 

alignment with the positions of the positioning axis 123 30 

and the LD mounting end face 106. 

[0123] As illustrated in FIG. 13G, since at least one of 

a plurality of positioning marks 121 is provided on the 
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opposite side to the side where the light-emitting element 

130 emits light, the positioning axis 123 can be identified 

with a high degree of accuracy.  Hence, the direction of 

light emitted by the already-installed light-emitting 

element 130 can be determined with a high degree of 5 

accuracy. 

[0124] Moreover, as illustrated in FIG. 13G, it is 

preferable that the positioning axis 123 is identified 

directly from the positioning mark 121c and not from an 

auxiliary point.  In other words, it is preferable that, in 10 

the state where the light-emitting element 130 is installed, 

the positioning mark 121c is provided on the central axis 

of the light-emitting element 130.  As a result, the 

positioning axis 123 can be identified with a higher degree 

of accuracy, and thus the direction of light emitted from 15 

the already-installed light-emitting element 130 can be 

determined with a higher degree of accuracy. 

[0125] As the last working example, in FIG. 13H is 

illustrated a working example where four positioning marks 

121 are provided around the mounting part 120.  In FIG. 13H 20 

is illustrated a working example where the positioning 

marks 121a and 121b are provided to sandwich that side of 

the mounting part 120 that is on the side of the LD 

mounting end face 106, and positioning marks 121c and 121d 

are provided around the mounting part 120 on the opposite 25 

side of the LD mounting end face 106. 

[0126] In this working example, the midpoint of the 

positioning marks 121a and 121b is treated as the origin 

122a, and the midpoint of the positioning marks 121c and 

121d is treated as the auxiliary point 122b.  Moreover, the 30 

straight line passing through the origin 122a and the 

auxiliary point 122b is treated as the positioning axis 123.  

Then, in an identical manner to the working example 
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illustrated in FIG. 13A, the light-emitting element 130 

(see FIG. 12) is installed in the mounting part 120 in 

alignment with the positions of the positioning axis 123 

and the LD mounting end face 106. 

[0127] As illustrated in the working examples in FIGS. 5 

13A to 13H, it is preferable that one to four positioning 

marks 121 are provided around the mounting part 120.  

Moreover, it is desirable that two to four positioning 

marks 121 are provided around the mounting part 120.  As a 

result of provided two or more positioning marks 121 in the 10 

substrate 101, there is improvement in the accuracy of the 

positioning of the light-emitting element 130.  On the 

other hand, if the number of positioning marks 121 provided 

in the substrate 101 is beyond necessity, it leads to an 

increase in the cost of the substrate 101. 15 

[0128] Meanwhile, the arrangement of the positioning 

marks 121 is not limited to the working examples 

illustrated in FIGS. 13A to 13H.  Alternatively, for 

example, two positioning marks 121 can be arranged in such 

a way that the straight line joining them is perpendicular 20 

to the direction of emission of light from the light-

emitting element 130.  As a result, the direction of light 

emitted from the already-installed light-emitting element 

130 (see FIG. 12) can be easily identified based on the 

positions of the two positioning marks 121. 25 

[0129] Moreover, in the working examples illustrated in 

FIGS. 13A to 13H, all positioning marks 121 are provided on 

the mounting face 107.  However, the positioning marks 121 

need not always be provided on the mounting face 107.  For 

example, the positioning marks 121 can be provided on the 30 

bottom face 105 instead of the mounting face 107. 

[0130] Meanwhile, it is desirable that the positioning 

marks 121 are protruding from or buried into the mounting 
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face 107.  As a result, the position of the mounting part 

120 and the position of the positioning marks 121 can be 

simultaneously read by focusing a CCD camera on the 

mounting face 107, and thus the positioning of the light-

emitting element 130 can be performed in a shorter period 5 

of time. 

[0131] <Manufacturing method according to sixth 

embodiment> 

 Explained below with reference to FIGS. 14 to 17 is a 

method for manufacturing the substrate 101 that constitutes 10 

the light-emitting element housing member A6 according to 

the sixth embodiment.  FIGS. 14 to 17 are plan views when 

each process is viewed from above (only FIG. 16(e) is a 

plan view when viewed from below). 

[0132] The substrate 101 is formed by performing 15 

predetermined processing on three green sheets; then 

performing press work by laminating the green sheets in a 

predetermined order; and lastly burning the laminated 

compact. 

[0133] In the following explanation, the method of 20 

manufacturing an upper green sheet 140 is explained with 

reference to FIG. 14; the method of manufacturing a middle 

green sheet 150 is explained with reference to FIG. 15; and 

the method of manufacturing a lower green sheet 160 is 

explained with reference to FIG. 16.  Lastly, the 25 

manufacturing process of the stage where the green sheets 

140, 150, and 160 are combined is explained with reference 

to FIG. 17. 

[0134] As illustrated in FIG. 14(a), the green sheet 140 

that is processed in advance to have a predetermined shape 30 

is kept ready.  Then, on the edge portion of the top face 

of the green sheet 140, a conductor pattern 141 is printed 

(see FIG. 14(b)).  Lastly, the inside of the green sheet 
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140 is hollowed out and an opening 142 is formed in a 

rectangular shape in planar view (see FIG. 14(c)). 

[0135] As illustrated in FIG. 15(a), the green sheet 150 

that is processed in advance to have a predetermined shape 

is kept ready.  Then, the inside of the green sheet 150 is 5 

hollowed out at two positions and holes 151a and 151b are 

formed that are circular in planar view (see FIG. 15(b)).  

Subsequently, the hole 151a is filled with a via conductor 

152a, and the hole 151b is stored with a via conductor 152b 

(see FIG. 15(c)).  Lastly, on the top face of the green 10 

sheet 150, a conductor pattern 153a is printed to become 

continuous with the via conductor 152a, and a conductor 

pattern 153b is printed to become continuous with the via 

conductor 152b (see FIG. 15(d)). 

[0136] As illustrated in FIG. 16(a), the green sheet 160 15 

that is processed in advance to have a predetermined shape 

is kept ready.  Then, the inside of the green sheet 160 is 

hollowed out at two positions and holes 161a and 161b are 

formed that are circular in planar view (see FIG. 16(b)).  

The holes 161a and 161b are formed at the positions 20 

corresponding to the holes 151a and 151b, respectively, 

formed on the green sheet 150. 

[0137] Then, the hole 161a is filled with a via 

conductor 162a, and the hole 161b is filled with a via 

conductor 162b (see FIG. 16(c)).  Subsequently, on the top 25 

face of the green sheet 160, a conductor pattern 163a is 

formed to become continuous with the via conductor 162a, 

and a conductor pattern 163b is formed to become continuous 

with the via conductor 162b (see FIG. 16(d)).  Lastly, on 

the bottom face of the green sheet 160, a conductor pattern 30 

164a is printed to become continuous with the via conductor 

162a, and a conductor pattern 164b is printed to become 

continuous with the via conductor 162b (see FIG. 16(e)). 
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[0138] Then, the green sheets 150 and 160 that are 

processed in the manner described above, are laminated with 

the green sheet 150 placed on top and are subjected to heat 

and pressure so as to form a partial laminated body 170 

(see FIG. 17(a)).  Then, using a press mold having a 5 

predetermined shape, press work is performed downward from 

the upper side of the partial laminated body 170 so as to 

form a recess 171, a recess 172 having the bottom face at a 

lower level than the recess 171, and a salient 173 that 

protrudes from the bottom face of the recess 171 (see FIG. 10 

17(b)). 

[0139] The recess 171 is a region corresponding to the 

mounting face 107 of the substrate 101 (see FIG. 12); the 

recess 172 is a region corresponding to the bottom face 105 

of the substrate 101 (see FIG. 12); and the salient 173 is 15 

a region corresponding to the positioning mark 121 of the 

substrate 101 (see FIG. 12). 

[0140] Subsequently, on the top face of the partial 

laminated body 170 that has been subjected to press work, 

the green sheet 140 that has been processed as described 20 

earlier is laminated, and then pressure and temperature is 

applied so as to form a laminated body 180 (see FIG. 17(c)).  

Then, along a cut plane E present at a slightly inward 

position from the end face on the side of the recess 172, 

the laminated body 180 is cut in the vertical direction 25 

(see FIG. 17(d)).  As a result of the cutting, an opening 

is formed that corresponds to the opening 104 of the 

substrate 101 (see FIG. 12).  Lastly, a laminated compact 

190 that is formed as illustrated in FIG. 17(d) is burnt at 

a high temperature (of about 1800 °C), and the substrate 30 

101 reaches completion. 

[0141] In the laminated compact 190, the conductor 

pattern 153a is a region corresponding to the first 
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connection terminal 108 of the substrate 101 (see FIG. 12), 

and the conductor pattern 153b is a region corresponding to 

the second connection terminal 109 of the substrate 101 

(see FIG. 12). 

[0142] Moreover, in the laminated compact 190, the 5 

conductor pattern 153a is continuous with the conductor 

pattern 164a (see FIG. 16(e)) that is formed on the bottom 

face, via the via conductor 152a (see FIG. 15(c)), the 

conductor pattern 163a (see FIG. 16(d)), and the via 

conductor 162a (see FIG. 16(c)) in that order starting from 10 

the upper side.  After the burning is performed, the 

conductor pattern 164a functions as a first external 

terminal (not illustrated) of the substrate 101 that is 

electrically connected to the first connection terminal 108. 

[0143] Furthermore, in the laminated compact 190, the 15 

conductor pattern 153b is linked to the conductor pattern 

164b (see FIG. 16(e)) that is formed on the bottom face, 

via the via conductor 152b (see FIG. 15(c)), the conductor 

pattern 163b (see FIG. 16(d)), and the via conductor 162b 

(see FIG. 16(c)) in that order starting from the upper side.  20 

After the burning is performed, the conductor pattern 164b 

functions as a second external terminal (not illustrated) 

of the substrate 101 that is electrically connected to the 

second connection terminal 109. 

[0144] The green sheets 140, 150, and 160 have a 25 

fundamental configuration where an inorganic powder is 

formed when the powder of yttria (Y2O3), calcia (CaO), or 

erbia (Er2O3)) is mixed as a sintering agent in the powder 

of aluminum nitride representing the prime ingredient.  

Then, an organic binder, a fluxing material, and a solvent 30 

are added and mixed with the inorganic powder to form magma, 

and the magma is subjected to a known method such as the 

doctor blade method or the calendar roll method to from the 
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green sheets 140, 150, and 160. 

[0145] Meanwhile, the conductor patterns 141, 153a, 153b, 

163a, 163b, 164a, and 164b as well as the via conductors 

152a, 152b, 162a, and 162b are formed using, for example, a 

paste where aluminum nitride, an organic binder, and a 5 

solvent are mixed as co-agents with tungsten representing 

the prime ingredient. 

[0146] <Seventh embodiment> 

 Explained below with reference to FIGS. 18A and 18B is 

an overview of a light-emitting element housing member A7 10 

according to a seventh embodiment. 

[0147] The light-emitting element housing member A7 

according to the seventh embodiment includes a substrate 

201 and a mounting part 202.  The substrate 201 is 

configured with a bottom base material 201a that has a 15 

rectangular shape in planar view, and a wall member 201b 

that is placed on the bottom base material 201a; and has a 

box-type structure that internally includes a space for 

enabling passage of the light emitted from a light-emitting 

element 230 illustrated using dashed lines. 20 

[0148] The mounting part 202 has a level difference that 

protrudes upward from the bottom base material 201a of the 

substrate 201.  The protruding face that protrudes from the 

bottom base material 201a represents a mounting face 207 

where the light-emitting element 230 is mounted thereon, 25 

and a side face of the protruding portion represents an LD 

mounting end face 206. 

[0149] The light-emitting element 230 is mounted in such 

a way that a light-emitting face 230a that is formed on one 

end face is adjacent to that edge of the mounting face 207 30 

that faces an opening 204 and adjacent to the LD mounting 

end face 206.  The light emitted from the light-emitting 

face 230a of the light-emitting element 230 is channelized 
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to the outside via the internal space and the opening 204. 

[0150] The light-emitting element housing member A7 

according to the seventh embodiment includes a chamfered 

portion 220 at that edge of the mounting face 207 that is 

adjacent to the light-emitting face 230a.  As illustrated 5 

in FIG. 18B, due to the chamfered portion 220, the portion 

of the mounting face 207 adjacent to the light-emitting 

face 230a is removed, and thus the emitted light is 

prevented from getting reflected from the mounting face 207.  

That enables achieving enhancement in the luminous 10 

efficiency of the light emitted to the outside from the 

light-emitting element housing member A7.  The position 

where the chamfered portion 220 is formed represents the 

edge portion where the mounting face 207 and the LD 

mounting end face 206 that is facing the opening 204 15 

intersect with each other. 

[0151] Moreover, as a result of forming the chamfered 

portion 220, even if the positioning of the light-emitting 

face 230a is performed with reference to the LD mounting 

end face 206 (for example, if the positioning is done in 20 

such a way that the LD mounting end face 206 and the light-

emitting face 230a are flush with each other), it becomes 

possible to hold down the reflection of light from the 

mounting face 207.  Since the positioning of the light-

emitting face 230a can be performed with reference to the 25 

LD mounting end face 206, it becomes possible to enhance 

the positioning accuracy of the light-emitting element 230 

and to enhance the optical axis accuracy of the light 

channelized to the outside. 

[0152] Given below with reference to FIGS. 18A and 18B 30 

is the explanation of the further detailed configuration of 

the light-emitting element housing member A7. 

[0153] The substrate 201 and the mounting part 202 are 
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formed using a ceramic.  As far as the substrate 201 and 

the mounting part 202 are concerned, it is possible to use 

various types of ceramics.  However, it is desirable that 

the ceramic includes aluminum nitride (AIN) as the major 

component because it has high thermal conductivity and has 5 

the coefficient of thermal expansion to be close to the 

light-emitting element 230. 

[0154] If aluminum nitride of less than 80 mass percent 

is included in the substrate 201 and the mounting part 202, 

then there is a decline in the coefficient of thermal 10 

expansion of the substrate 201 and the mounting part 202, 

thereby possibly leading to diminished heat dissipation of 

the heat produced from the light-emitting element 230 to 

the outside. 

[0155] Moreover, it is desirable that aluminum nitride 15 

of 90 mass percent or higher is included in the substrate 

201 and the mounting part 202.  As a result of having 

aluminum nitride of 90 mass percent or higher, the 

coefficient of thermal conductivity of the substrate 201 

and the mounting part 202 can be set to 150 W/m or higher, 20 

and the light-emitting element housing member A7 having 

excellent heat dissipation capacity can be obtained. 

[0156] It is preferable that the substrate 201 and the 

mounting part 202 are integrally formed using a ceramic.  

As a result of integrally forming the substrate 201 and the 25 

mounting part 202, there is no need to have a jointing 

member for joining the substrate 201 and the mounting part 

202.  As a result, the light-emitting element housing 

member A7 can be configured without a boundary face made of 

different materials and causing significant heat resistance. 30 

[0157] Thus, the heat resistance between the substrate 

201 and the mounting part 202 can be reduced, and the heat 

from the mounting part 202 can be transmitted in an 
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efficient manner to the substrate 201.  Hence, the light-

emitting element housing member A7 having a high heat 

dissipation capacity can be obtained. 

[0158] Moreover, as a result of integrally forming the 

substrate 201 and the mounting part 202, not only the 5 

process of joining the substrate 201 and the mounting part 

202 becomes unnecessary but a jointing material such as 

solder also becomes unnecessary.  As a result, it becomes 

possible to obtain the light-emitting element housing 

member A7 having low manufacturing cost.  Meanwhile, the 10 

seventh embodiment is not limited to the case where the 

mounting part 202 is integrally formed with the substrate 

201.  Alternatively, the mounting part 202 can be 

configured as a separate member from the substrate 201. 

[0159] The substrate 201 is configured with the bottom 15 

base material 201a and the wall member 201b as described 

above.  The upper portion of the plate-type bottom base 

material 201a has the mounting part 202 disposed therein, 

and the wall member 201b is disposed to enclose three sides 

of the mounting part 202 in a U-shaped manner in planar 20 

view.  Moreover, the opening 204 is formed to face the 

remaining one side of the mounting part 202. 

[0160] A bottom face 205 that contacts the opening 204 

and that is formed on the bottom base material 201a is 

substantially parallel to the mounting face 207 of the 25 

mounting part 202, and is formed at a lower level than the 

mounting face 207.  Moreover, the bottom face 205 is formed 

in between the lower portion of the opening 204 and the 

lower portion of the LD mounting end face 206 that is a 

side face of the mounting part 202. 30 

[0161] The LD mounting end face 206 that contacts the 

bottom face 205 is formed to be substantially parallel to 

that side face of the light-emitting element housing member 
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A7 where the opening 204 is formed thereon.  As described 

above, the LD mounting end face 206 can be used in the 

positioning of the light-emitting element 230. 

[0162] On the mounting face 207 representing the top 

face of the mounting part 202, conductive layers 208 and 5 

209 are formed.  When the light-emitting element 230 is 

mounted on the mounting face 207, the conductive layer 208 

gets electrically connected to a first electrode (not 

illustrated) that is disposed on the bottom face of the 

light-emitting element 230, using solder.  Moreover, for 10 

example, the conductive layer 209 gets electrically 

connected to a second electrode (not illustrated) that is 

disposed on the top face of the light-emitting element 230, 

using a bonding wire (not illustrated). 

[0163] That is, the conductive layers 208 and 209 15 

function as connection terminals that are electrically 

connected to the first electrode and the second electrode, 

respectively, of the light-emitting element 230. 

[0164] In the light-emitting element housing member A7, 

it is preferable that the conductive layer 208 is formed 20 

using at least one of a metallization layer and a plate 

layer.  As a result of forming the conductive layer 208 

using at least one of a metallization layer and a plate 

layer, the joining of the light-emitting element 230 using 

solder can be performed with more certainty. 25 

[0165] In an identical manner, it is preferable that the 

conductive layer 209 too is formed using at least one of a 

metallization layer and a plate layer.  With that, the 

conductive layers 208 and 209 can be simultaneously formed 

in the same process.  As a result, it becomes possible to 30 

obtain the light-emitting element housing member A7 having 

low manufacturing cost. 

[0166] In the light-emitting element housing member A7, 
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the chamfered portion 220 is formed in between the mounting 

face 207 and the LD mounting end face 206.  The chamfered 

portion 220 is formed by flatly chamfering the entire side 

positioned between the mounting face 207 and the LD 

mounting end face 206.  With reference to FIGS. 18A and 18B, 5 

the explanation is given about an example where the 

chamfered portion 220 is flatly formed over the entire side.  

However, the chamfered portion 220 is not limited to have 

that configuration.  Regarding other exemplary 

configurations of the chamfered portion 220, the 10 

explanation is given later. 

[0167] As illustrated in FIG. 18B, it is preferable that 

the conductive layer 208 is formed at least up to the 

boundary portion between the mounting face 207 and the 

chamfered portion 220.  As a result of forming the 15 

conductive layer 208 up to the boundary portion between the 

mounting face 207 and the chamfered portion 220, the light-

emitting element 230 can be disposed as close to the 

opening 204 as possible.  Hence, the light emitted from the 

light-emitting element 230 is channelized to the outside 20 

without the light colliding with the inner wall of the 

substrate 201 and the mounting part 202 and getting lost.  

Hence, it becomes possible to obtain the light-emitting 

element housing member A7 where the light channelized to 

the outside has high luminous efficiency. 25 

[0168] Meanwhile, in the light-emitting element housing 

member A7, the conductive layer 208 is formed only on the 

mounting face 207 and is not formed on the chamfered 

portion 220. 

[0169] Regarding the remaining part of the light-30 

emitting element housing member A7, a cavity wall face 210 

and a wall top face 211 are formed on the wall member 201b 

placed on the bottom base material 201a.  The cavity wall 
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face 210 represents a side on the inside of the wall member 

201b, and the wall top face 211 represents the top face of 

the wall member 201b. 

[0170] Moreover, in the light-emitting element housing 

member A7, a top-face opening 212 is formed on the top face 5 

side and is enclosed by the wall member 201b.  As a result 

of forming the top-face opening 212, the light-emitting 

element 230 can be carried up to the mounting face 207 via 

the top-face opening 212. 

[0171] Meanwhile, regarding the size of the light-10 

emitting element housing member A7, the width and the 

length can be in the range of about 2 mm to 5 mm, and the 

height can be in the range of about 0.2 mm to 1 mm. 

[0172] <Variations of seventh embodiment> 

 Explained below with reference to FIGS. 19A to 19G are 15 

variations of the light-emitting element housing member 

according to the seventh embodiment.  FIGS. 19A to 19F are 

cross-sectional views corresponding to FIG. 18B explained 

earlier, and FIG. 19G is a perspective view corresponding 

to FIG. 18A explained earlier. 20 

[0173] FIG. 19A is an enlarged cross-sectional view of a 

light-emitting element housing member A8 according to a 

first variation.  In the light-emitting element housing 

member A8, the chamfered portion 220 is formed not in a 

planar shape but in a curved shape.  In other words, what 25 

is called rounding is performed on that edge of the 

mounting face 207 that is adjacent to the light-emitting 

face 230a of the light-emitting element 230. 

[0174] As a result, the heat produced in the light-

emitting element 230 can be prevented from getting 30 

accumulated in the mounting part 202.  That is because, 

although the heat gets easily accumulated at corners, by 

forming the chamfered portion 220 in a curved shape in the 
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light-emitting element housing member A8, the corners of 

the mounting part 202 are made smaller.  Hence, as a result 

of forming the chamfered portion 220 in a curved shape, it 

becomes possible to obtain the light-emitting element 

housing member A8 having an enhanced heat dissipation 5 

capacity. 

[0175] A light-emitting element housing member A9 

illustrated in FIG. 19B differs from the light-emitting 

element housing member A8 in the way that the conductive 

layer 208 is formed from the mounting face 207 up to the 10 

chamfered portion 220. 

[0176] As a result of forming the conductive layer 208 

in this manner, if a metallization layer as well as a plate 

layer is used as the conductive layer 208, it becomes 

possible to form the plate layer with a uniform thickness.  15 

That is because, if electrolytic plating is performed on 

the metallization layer formed on the chamfered portion 220 

having a curved shape, it becomes possible to avoid local 

concentration of electrical field as prone to occur at 

corners.  As a result, the flatness of the mounting face 20 

207 can be enhanced, and thus the light-emitting element 

230 can be mounted on the mounting face 207 without 

inclination.  Hence, it becomes possible to hold down the 

axial runout of the optical axis of the light emitted from 

the light-emitting element 230 to the outside. 25 

[0177] A light-emitting element housing member A10 

illustrated in FIG. 19C differs from the light-emitting 

element housing member A9 in the way that the conductive 

layer 208 that is formed from the mounting face 207 up to 

the chamfered portion 220 has the same thickness from the 30 

mounting face 207 to the chamfered portion 220. 

[0178] As a result of forming the conductive layer 208 

in this manner, at the time of joining the light-emitting 
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element 230 onto the conductive layer 208, meniscus can be 

formed in between the light-emitting element 230 and the 

conductive layer 208.  Hence, it becomes possible to 

enhance the mounting reliability of the light-emitting 

element 230.  Meanwhile, herein, the “same thickness” 5 

implies that the difference in thicknesses is within 0.01 

µm. 

[0179] A light-emitting element housing member A11 

illustrated in FIG. 19D differs from the light-emitting 

element housing member A10 in the way that the conductive 10 

layer 208 that is formed from the mounting face 207 up to 

the chamfered portion 220 gradually becomes thinner from 

the mounting face 207 toward the chamfered portion 220. 

[0180] As a result of forming the conductive layer 208 

in this manner, cracks can be prevented from developing in 15 

the conductive layer 208 on the side of the chamfered 

portion 220, because of the following reason.  There is a 

large difference in the coefficients of thermal expansion 

of the metallic conductive layer 208 and the ceramic 

mounting part 202.  Hence, if the conductive layer 208 is 20 

thick; then there are times when, in the end portion of the 

conductive layer 208 on the side of the chamfered portion 

220, cracks develop on the side of the mounting part 202.  

However, if the conductive layer 208 on the side of the 

chamfered portion 220 that is prone to developing cracks is 25 

reduced in thickness, it results in a structure that 

enables alleviation of the difference in the coefficients 

of thermal expansion. 

[0181] Hence, by gradually reducing the thickness of the 

conductive layer 208 from the mounting face 207 toward the 30 

chamfered portion 220, it becomes possible to obtain the 

light-emitting element housing member A11 having a high 

degree of reliability. 
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[0182] Till now, the explanation was given for a case 

where the conductive layer 208 is formed on the mounting 

face 207.  However, in the seventh embodiment, the 

conductive layer 208 need not always be formed on the 

mounting face 207.  For example, as in the case of light-5 

emitting elements A12 and A13 illustrated in FIGS. 19E and 

19F, respectively; the conductive layer 208 (see FIG. 18A) 

may not be formed on the mounting face 207 of the mounting 

part 202, and the light-emitting element 230 can be 

directly disposed in the mounting part 202. 10 

[0183] In this case too, by forming the chamfered 

portion 220 in a planar shape (FIG. 19E) or the chamfered 

portion 220 in a curved shape (FIG. 19F) at the edge of the 

mounting face 207, the light emitted from the light-

emitting face 230a of the light-emitting element 230 can be 15 

prevented from getting reflected from the mounting face 207.  

Hence, it becomes possible to enhance the luminous 

efficiency of the light channelized to the outside.  

Moreover, in the light-emitting element housing member A13 

illustrated in FIG. 19F, by forming the chamfered portion 20 

220 in a curved shape, the heat dissipation capacity can be 

enhanced. 

[0184] In the light-emitting element housing members A12 

and A13, there is no need to use a conductive jointing 

material such as solder for joining the mounting face 207 25 

and the light-emitting element 230, and an insulating 

adhesive agent can be used. 

[0185] Till now, the explanation was given for the case 

where the chamfered portion 220 is formed over the entire 

side present between the mounting face 207 and the LD 30 

mounting end face 206.  However, in the seventh embodiment, 

the chamfered portion 220 need not be formed over the 

entire side. 
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[0186] For example, as in the case of a light-emitting 

element housing member A14 illustrated in FIG. 19G, the 

chamfered portion 220 can be formed only in the area where 

the edges of the light-emitting element 230 and the 

mounting face 207 are adjacent to each other.  In that case 5 

too, since the chamfered portion 220 is formed in the 

vicinity of the light-emitting face 230a, it becomes 

possible to enhance the luminous efficiency of the light 

channelized to the outside.  Moreover, a corner 221 that is 

formed at a side edge of the chamfered portion 220 is used 10 

as the positioning mark for the light-emitting element 230.  

With that, the positioning accuracy of the light-emitting 

element 230 can be enhanced, and in turn the optical axis 

accuracy of the emitted light can be enhanced. 

[0187] Meanwhile, the shape and the arrangement of the 15 

chamfered portion 220 and the conductive layer 208 are not 

limited to the working examples described above.  For 

example, the chamfered portion 220 is not limited to have a 

planar shape or a curved shape, and can have a multifaceted 

shape.  Thus, as long as the chamfering is done to ensure 20 

that the light emitted from the light-emitting face 230a 

does not get reflected, the chamfered portion 220 can have 

any shape. 

[0188] <Manufacturing method according to seventh 

embodiment> 25 

 Explained with reference to FIG. 20 is a method for 

manufacturing the light-emitting element housing member A7 

according to the seventh embodiment.  FIG. 20 is a plan 

view of each process when viewed from above. 

[0189] The light-emitting element housing member A7 is 30 

formed by performing predetermined processing on three 

green sheets; then laminating the green sheets in a 

predetermined order and performing press work; and lastly 
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burning the laminated compact. 

[0190] In the manufacturing process for manufacturing 

the light-emitting element housing member A7 according to 

the seventh embodiment, the manufacturing process for 

manufacturing the green sheets 140, 150, and 160 is 5 

identical to the manufacturing process illustrated in FIGS. 

14 to 16 according to the sixth embodiment.  Hence, that 

explanation is not repeated. 

[0191] Subsequently, the green sheets 150 and 160 that 

are processed as illustrated in FIGS. 14 to 16 are 10 

laminated with the green sheet 150 placed on top and are 

subjected to heat and pressure so as to form the partial 

laminated body 170 (see FIG. 20(a)).  Then, using a press 

mold having a predetermined shape, press work is performed 

downward from the upper side of the partial laminated body 15 

170 so as to form the recess 171, the recess 172 having the 

bottom face at a lower level than the recess 171, and an 

inclined portion 174 that is inclined toward the recess 172 

from the edge of the bottom face of the recess 171 (see FIG. 

20(b)). 20 

[0192] The recess 171 is a region corresponding to the 

mounting face 207 of the light-emitting element housing 

member A7 (see FIG. 18A), and the recess 172 is a region 

corresponding to the bottom face 205 of the light-emitting 

element housing member A7 (see FIG. 18A).  The inclined 25 

portion 174 is a region corresponding to the chamfered 

portion 220 of the light-emitting element housing member A7 

(see FIG. 18A).  Herein, by varying the shape of the press 

mold, the shape of the chamfered portion 220 can be 

suitably varied. 30 

[0193] Subsequently, on the top face of the partial 

laminated body 170 that has been subjected to press work, 

the green sheet 140 that has been processed as described 
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earlier is laminated, and then pressure and temperature is 

applied so as to form the laminated body 180 (see FIG. 

20(c)).  Then, along a cut plane F present at a slightly 

inward position from the end face on the side of the recess 

172, the laminated body 180 is cut in the vertical 5 

direction (see FIG. 20(d)).  As a result of the cutting, an 

opening is formed that corresponds to the opening 204 of 

the light-emitting element housing member A7 (see FIG. 18A).  

Lastly, the laminated compact 190 that is formed as 

illustrated in FIG. 20(d) is burnt at a high temperature 10 

(of about 1800 °C), and the light-emitting element housing 

member A7 reaches completion. 

[0194] Meanwhile, regarding the connection status of the 

conductor patterns 141, 153a, 153b, 163a, 163b, 164a, and 

164b as well as regarding the connection status of the via 15 

conductors 152a, 152b, 162a, and 162b, and regarding the 

constituent members of the green sheets 140, 150, and 160; 

the explanation is identical to the explanation given in 

the sixth embodiment. 

[0195] [Working examples] 20 

 <Working example of fourth embodiment> 

 The following explanation is given about concretely 

manufacturing a light-emitting element housing board where 

the substrate for the light-emitting element housing member 

A4 as illustrated in FIGS. 5A and 5B according to the 25 

fourth embodiment served as the fundamental configuration; 

and then manufacturing the light-emitting device 

illustrated in FIGS. 6A and 6B where the light-emitting 

element housing board according to the fourth embodiment 

was adapted. 30 

[0196] Firstly, as the mixed powder for forming the 

green sheets, a mixed powder is prepared by mixing 94 mass 

percent of aluminum nitride powder with 5 mass percent of 
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Y2O3 powder and 1 mass percent of CaO powder. 

[0197] Then, with respect to 100 parts of the mixed 

powder (solid content), 20 parts of an acrylic binder 

representing an organic binder and 50 parts of toluene were 

added to prepare a slurry; and then the doctor blade method 5 

was implemented to prepare green sheets having the average 

thickness of 260 µm. 

[0198] Moreover, during the formation of conductors, a 

conductive paste was used where 20 parts by weight of 

aluminum nitride powder, 8 parts by weight of an acrylic 10 

binder, and terpineol were appropriately added to 100 parts 

by weight of tungsten (W) powder. 

[0199] In the manufactured green sheets, through holes 

that would later represent via hole conductors and space 

portions were formed at predetermined positions using NC 15 

punching. 

[0200] Subsequently, on the green sheets having through 

holes formed thereon, the conductive paste was filled using 

screen printing; conductor patterns representing the 

internal wiring pattern and the surface layer wiring 20 

pattern were formed; and the conductor patterns were 

processed so as to obtain pattern sheets illustrated in FIG. 

21A to 21E.  In FIGS. 21A to 21E are illustrated pattern 

sheets that are sequentially laminated from the lower layer 

side to the upper layer side of the laminated compact.  In 25 

FIGS. 21A to 21F, the green sheet is referred to by a 

reference numeral 40, the conductor (via hole conductor) is 

referred to by a reference numeral 41, the conductor 

(internal wiring pattern) is referred to by a reference 

numeral 42, the conductor (surface layer wiring pattern) is 30 

referred to by a reference numeral 43, the conductor (seal 

ring connection pattern) is referred to by a reference 

numeral 44, the conductor (electrode terminal) is referred 
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to by a reference numeral 45, and the through hole is 

referred to by a reference numeral 46. 

[0201] Of the drawings, the hollowed-out portion that is 

formed in the pattern sheet illustrated in FIG. 21E 

represents a through hole for forming a space portion in 5 

the substrate.  FIG. 21F is a plan view of a laminated body 

that is formed by laminating the pattern sheets illustrated 

in FIGS. 21A to 21E, when viewed from the side of the 

pattern sheet illustrated in FIG. 21E. 

[0202] Subsequently, the pattern sheets were 10 

sequentially laminated from the lower side, and pressure 

and heat was applied to manufacture a laminated compact.  

Meanwhile, in FIGS. 21A to 21E, only the pattern sheets for 

manufacturing a single laminated compact is illustrated.  

However, even if a method is implemented where multiple 15 

pattern sheets including a plurality of pattern sheets 

arranged in a matrix are manufactured and layered before 

cutting individual sheets; it is still possible to 

manufacture a laminated compact having an identical 

structure. 20 

[0203] Subsequently, in a reducing atmosphere, the 

laminated compact was burnt for two hours with the maximum 

temperature of 1800 °C.  Regarding the size of the light-

emitting element housing member A4 that was manufactured, 

the post-burning shape was (2.5 mm in width)×(4.2 mm in 25 

length)×(1.08 mm in thickness). 

[0204] Then, the post-burning light-emitting element 

housing board was subjected to dicing along a cutting line 

c illustrated in FIG. 21F, and an opening of (1.44 

mm)×(0.43 mm) was formed at an end face of the substrate.  30 

Moreover, in the pattern sheet illustrated in FIG. 21E, the 

hollowed-out portion and the opening became continuous, and 
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it was possible to form a space portion (in planar view, 

the area of (1.8 mm)×(1.8 mm)) along with an opening in the 

substrate. 

[0205] Subsequently, in the post-burning light-emitting 

element housing board, on the exposed conductor formed on 5 

the top face and provided for seal ring connection, an Ni 

plated film having a thickness of approximately 5 µm was 

formed.  Then, to the Ni plated film, a Kovar seal ring 

(having thickness of 0.1 mm) was joined using Ag-Cu wax. 

[0206] Subsequently, using a low-melting-point glass 10 

paste, a glass plate was glued around the opening (opening 

area: (1.4 mm)×(0.43 mm)) formed at an end face of the 

substrate, and the opening was covered.  Herein, a glass 

plate having an antireflection coating layer was used. 

[0207] Subsequently, a light-emitting device was 15 

manufactured by gluing a light-emitting element to the 

mounting part of the light-emitting element housing board 

using Au-Sn solder, and by joining a Kovar lid on the seal 

ring according to the seam welding method.  As the light-

emitting element, a laser diode in the range of 1.5 kW was 20 

used that had the same size as the laser diode used in a 

CAN package type of φ9 mm (length of 10 mm).  Moreover, a 

test piece was also manufactured in an identical manner by 

applying, to the lid, a sintered compact of aluminum 

nitride that is the same material as the substrate. 25 

[0208] In the light-emitting device manufactured in this 

way, the light-emitting element housing board had the size 

(in this case, the size of the outer shape) of (2.5 

mm)×(4.2 mm)×(1.33 mm) (volume: 13.97 mm3).  As a result, 

even if a laser diode having the same size is used, as 30 

compared to the volume (635 mm3) of the CAN package type, 

the apparent area in planar view could be lowered by 83.5%, 
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and the apparent volume in planar view could be lowered by 

97.8%. 

[0209] The light-emitting device manufactured in this 

way was then combined with a heatsink member in the same 

way as in the case of the CAN package type.  As a result, 5 

it was possible to obtain a light-emitting device where the 

fluctuation range of the emission intensity remains within 

3% over a long period of time. 

[0210] <Working example of sixth embodiment> 

 The following explanation is given about concretely 10 

manufacturing the light-emitting element housing member A6 

according to the sixth embodiment where the substrate 101 

illustrated in FIG. 12 and FIGS. 13A to 13H served as the 

fundamental configuration; and then manufacturing a light-

emitting device where the light-emitting element housing 15 

member A6 was adapted. 

[0211] Firstly, as the mixed powder for forming the 

green sheets, a mixed powder is prepared by mixing 94 mass 

percent of aluminum nitride powder with 5 mass percent of 

yttria powder and 1 mass percent of calcia powder. 20 

[0212] Then, with respect to 100 parts of the mixed 

powder (solid content), 20 parts of an acrylic binder 

representing an organic binder and 50 parts of toluene were 

added to prepare a slurry; and then the doctor blade method 

was implemented to prepare green sheets having the average 25 

thickness of 500 µm. 

[0213] Moreover, during the formation of conductors such 

as conductor patterns and via conductors, a conductive 

paste was used where 20 parts by mass of aluminum nitride 

powder, 8 parts by mass of an acrylic binder, and terpineol 30 

were appropriately added to 100 parts by mass of tungsten 

powder. 

[0214] Using the green sheets and the conductors having 
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the composition as described above, the laminated compact 

190 (see FIG. 17(d)) was manufactured according to the 

manufacturing method illustrated in FIGS. 14 to 17. 

[0215] Subsequently, in a reducing atmosphere, the 

laminated compact 190 was burnt for two hours with the 5 

maximum temperature of 1800 °C, and the substrate 101 was 

manufactured.  Regarding the size of the manufactured 

substrate 101, the post-burning shape was (2.5 mm in 

width)×(4.2 mm in length)×(1.08 mm in thickness). 

[0216] Subsequently, on the conductor pattern 141 (see 10 

FIG. 17(d)) formed on the wall top face 111 of the 

substrate 101 (see FIG. 12), an Ni plated film having a 

thickness of approximately 5 µm was formed.  Then, to the 

Ni plated film, a Kovar seal ring (having thickness of 0.1 

mm) was joined using Ag-Cu wax. 15 

[0217] Subsequently, using a low-melting-point glass 

paste, a glass plate ((1.7 mm in width)×(0.8 mm in height)) 

was glued around the opening 104 (see FIG. 12) ((1.4 mm in 

width)×(0.43 mm in height)) formed on the substrate 101, 

and the opening 104 was covered.  Herein, a glass plate 20 

having an antireflection coating layer was used. 

[0218] Subsequently, according to the positioning 

methods illustrated in FIGS. 13A to 13H, the light-emitting 

element 130 was installed in the mounting part 120 of the 

substrate 101, and the light-emitting element housing 25 

member A6 was obtained.  Herein, as the light-emitting 

element 130, a semiconductor laser element having the 

oscillation wavelength of 462 nm ((0.3 mm in width)×(1.2 mm 

in length)×(0.15 mm in height)) was used.  Moreover, Au-Sn 

solder was used for joining the light-emitting element 130 30 

to the mounting part 120. 

[0219] Subsequently, using an evaluation device 
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illustrated in FIG. 22, the positioning accuracy of the 

light-emitting element 130 inside the light-emitting 

element housing member A6 (see FIG. 12) was evaluated.  

More particularly, the light-emitting element housing 

member A6 was installed in a printed-wiring assembly 300, 5 

and the positioning accuracy was evaluated based on an 

emitted light 302 that was emitted from a light source onto 

a plane 301 present at a distance of 50 mm. 

[0220] Herein, with respect to each structure, the 

number of test pieces was set to n=20, and the standard 10 

deviation of the position of the emitted light 302 was 

obtained in each of X, Y, and Z directions illustrated in 

FIG. 22.  Moreover, with respect to a straight line 303a 

joining the light-emitting element housing member A6 and a 

predetermined center point 303, the standard deviation of a 15 

relative angle θ of an optical axis 302a of the emitted 

light 302 was obtained. 

[0221] Meanwhile, the printed-wiring assembly 300 that 

was used in evaluation had the size of (10 mm in width)×(10 

mm in length)×(3 mm in height); the installation face for 20 

installing the light-emitting element housing member A6 had 

the flatness of 5 µm or less; and the perpendicularity of 

the corners was 90±0.3° or less.  The evaluation result of 

the positioning accuracy in each structure is given below 

in Table 1. 25 

[0222] 

 

Table 1 

Test 

piece 

number 

Positioning mark Standard deviation 

Planar 

arrangement 
Shape θ(°) 

X 

(µm) 

Y 

(µm) 

Z 

(µm) 

* 1 No mark 3.2 20 5 10 

 2 FIG. 13A Cylindrical 2.1 10 5 10 

 3 FIG. 13B Cylindrical 2.2 5 5 6 
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 4 Same as above 
Cylindrical 

(Recess) 
2.1 8 7 6 

 5 Same as above Conical 2.3 7 6 7 

 6 FIG. 13C Prismatic 1.1 4 5 8 

 7 FIG. 13D Cylindrical 2.0 5 6 7 

 8 FIG. 13E Cylindrical 1.5 4 6 8 

 9 FIG. 13F Cylindrical 1.5 3 5 4 

 10 FIG. 13G Cylindrical 0.9 2 6 3 

 11 Same as above Plane circular 1.3 5 6 6 

 12 FIG. 13H Cylindrical 0.6 2 5 2 

∗ sign indicates being outside the scope of the present disclosure 
[0223] As a result of comparing a test piece 1, where 

the positioning mark 121 was not provided, with test pieces 

2 to 12, where the positioning marks 121 were provided as 

illustrated in FIGS. 13A to 13H; it can be understood that 

the light-emitting element housing member A6 according to 5 

the sixth embodiment is superior as far as the positioning 

accuracy of the light-emitting element 130 is concerned. 

[0224] Moreover, as a result of comparing the test piece 

2, where a single positioning mark 121 is provided, with 

the test pieces 3 to 12, where two or more positioning 10 

marks 121 are provided; it can be understood that there is 

further enhancement in the positioning accuracy of the 

light-emitting element 130 when two or more positioning 

marks 121 are provided. 

[0225] Furthermore, as a result of comparing the test 15 

piece 11, where the positioning marks 121 having a planar 

shape are provided, with the test piece 10, where the 

positioning marks 121 having a stereoscopic shape are 

provided; it can be understood that there is further 

enhancement in the positioning accuracy of the light-20 

emitting element 130 when the positioning marks 121 having 

a stereoscopic shape are provided. 

[0226] At the end of the manufacturing process, with 

respect to the light-emitting element housing member A6 

where the positioning accuracy of the light-emitting 25 
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element 130 was evaluated, a Kovar lid was joined to the 

seal ring according to the seam welding method and the top-

face opening 112 was covered, and the light-emitting device 

was manufactured. 

[0227] In the light-emitting device manufactured in this 5 

way, the light-emitting element housing member A6 had the 

area of 10.5 mm2 and the volume of 13.97 mm3 in planar view.  

Those values were substantially smaller than the 

conventional TO-CAN package (in planar view, the area of 

63.6 mm2 and the volume of 635 mm3) where the light-10 

emitting element 130 having the same specifications was 

installed.  That is, it was possible to substantially 

downsize the light-emitting device according to the sixth 

embodiment as compared to the conventional package. 

[0228] Explained below with reference to FIG. 23 is the 15 

positioning method that was implemented for positioning the 

light-emitting element 130 in the test piece 1 where the 

positioning mark 121 is not provided.  Firstly, using a CCD 

camera, the position of the LD mounting end face 106 was 

read along with the positions of cavity wall faces 110a and 20 

110b that, from among the cavity wall faces 110, contacts 

the LD mounting end face 106. 

[0229] The point of intersection between the LD mounting 

end face 106 and the cavity wall face 110a was treated as 

the auxiliary point 122b; the point of intersection between 25 

the LD mounting end face 106 and the cavity wall face 110b 

was treated as an auxiliary point 122c; and the midpoint of 

the auxiliary points 122b and 122c was treated as the 

origin 122a.  Then, in an identical manner to the working 

example illustrated in FIG. 13A, the positioning axis 123 30 

was identified from the positions of the origin 122a and 

the LD mounting end face 106, and the light-emitting 

element 130 (see FIG. 12) was installed in the mounting 
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part 120 in alignment with the positions of the positioning 

axis 123 and the LD mounting end face 106. 

[0230] <Working example of seventh embodiment> 

 The following explanation is given about concretely 

manufacturing the light-emitting element housing member A7 5 

according to the seventh embodiment; and then manufacturing 

a light-emitting device where the light-emitting element 

housing member A7 was adapted. 

[0231] Firstly, as the mixed powder for forming the 

green sheets, a mixed powder is prepared by mixing 94 mass 10 

percent of aluminum nitride powder with 5 mass percent of 

yttria powder and 1 mass percent of calcia powder. 

[0232] Then, with respect to 100 parts of the mixed 

powder (solid content), 20 parts of an acrylic binder 

representing an organic binder and 50 parts of toluene were 15 

added to prepare a slurry; and then the doctor blade method 

was implemented to prepare green sheets having the average 

thickness of 500 µm. 

[0233] Moreover, during the formation of conductors such 

as conductor patterns and via conductors, a conductive 20 

paste was used where 20 parts by mass of aluminum nitride 

powder, 8 parts by mass of an acrylic binder, and terpineol 

were appropriately added to 100 parts by mass of tungsten 

powder.  Furthermore, apart from that concerned conductive 

paste, another conductive paste formed by adding 0.5 mass 25 

percent of a thixotropic agent to the concerned conductive 

paste was also used, and another conductive paste formed by 

adding 1.0 mass percent of a thixotropic agent to the 

concerned conductive paste was also used. 

[0234] Then, using the green sheets and the conductors 30 

having the composition as described above, the laminated 

compact 190 (see FIG. 20(d)) was manufactured according to 

the manufacturing method illustrated in FIGS. 14 to 16 and 
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FIG. 20. 

[0235] Subsequently, in a reducing atmosphere, the 

laminated compact 190 was burnt for two hours with the 

maximum temperature of 1800 °C, and the light-emitting 

element housing member A7 was manufactured.  Regarding the 5 

size of the manufactured light-emitting element housing 

member A7, the post-burning shape was (2.5 mm in 

width)×(4.2 mm in length)×(1.08 mm in thickness). 

[0236] Subsequently, on the conductor pattern 141 (see 

FIG. 20(d)) that is formed on the wall top face 211 of the 10 

light-emitting element housing member A7 (see FIG. 18A), an 

Ni plated film having a thickness of approximately 5 µm was 

formed.  Then, to the Ni plated film, a Kovar seal ring 

(having thickness of 0.1 mm) was joined using Ag-Cu wax at 

800 °C. 15 

[0237] Subsequently, using a low-melting-point glass 

paste, a glass plate ((1.7 mm in width)×(0.8 mm in height)) 

was glued at 430 °C around the opening 204 ((1.4 mm in 

width)×(0.43 mm in height)) formed in the light-emitting 

element housing member A7 (see FIG. 18A), and the opening 20 

204 was covered.  Herein, a glass plate having an 

antireflection coating layer was used. 

[0238] Subsequently, the light-emitting element 230 was 

installed in the mounting face 207 of the light-emitting 

element housing member A7.  Herein, as the light-emitting 25 

element 230, a semiconductor laser element having the 

oscillation wavelength of 462 nm ((0.3 mm in width)×(1.2 mm 

in length)×(0.15 mm in height)) was used.  Moreover, Au-Sn 

solder was used for joining the light-emitting element 230 

to the mounting face 207. 30 

[0239] Then, various characteristics of the light-

emitting element housing member A7 were evaluated.  At the 
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same time, the evaluation was performed also with respect 

to a test piece where the conventional light-emitting 

element housing member not having the chamfered portion 220 

formed therein, and with respect to a test piece formed 

using a conductive paste having a thixotropic agent added 5 

thereto. 

[0240] The evaluated characteristics included the 

luminous efficiency, the heat dissipation capacity, the 

optical axis accuracy, and reliability; and the number of 

test pieces was set to n=20 with respect to each structure. 10 

[0241] Regarding the luminous efficiency representing 

the first item of characteristic evaluation, the luminance 

of the light emitted from the light-emitting element 

housing member A7 was evaluated using a luminance meter in 

a darkroom.  Moreover, the value of the evaluation result 15 

was treated as the relative value in the case where the 

luminance of 1.0 was set as the luminance measured in a 

test piece configured with the conventional light-emitting 

element housing member not having the chamfered portion 220 

formed therein. 20 

[0242] Regarding the heat dissipation capacity 

representing the second item of characteristic evaluation, 

the amount of heat produced at the time when the light-

emitting element 230 attains the temperature of 80 °C was 

obtained using simulation analysis.  At that time, a model 25 

was used where a heat dissipating member was joined to the 

light-emitting element housing member A7.  The heat 

dissipation member that was joined had the size ((2 mm in 

width)×(3 mm in length)×(2 mm in thickness)) sufficient for 

attachment over the entire reverse side of the light-30 

emitting element housing member A7. 

[0243] Regarding the optical axis accuracy representing 

the third item of characteristic evaluation, the evaluation 
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was performed using the evaluation device illustrated in 

FIG. 22.  The details of the evaluation method are 

identical to the explanation given earlier in the sixth 

embodiment.  Hence, the details are not explained again. 

[0244] Regarding the reliability representing the fourth 5 

item of characteristic evaluation, 100 cycles of a thermal 

cycle test were performed in the temperature range of -65 

°C to 150 °C.  Moreover, fluorescent penetrant examination 

was performed to evaluate the presence or absence of cracks 

in the test piece after being subjected to the thermal 10 

cycle test, and the number of generated cracks was counted 

in the 20 test pieces.  Meanwhile, the result of each item 

of characteristic evaluation is given below in Table 2. 

[0245] 

 15 

Table 2 

Test 

piece 

number 

Shape of 

chamfered 

portion 

Composition 

of 

conductive 

paste 

Thickness of 

metallization 

layer 

Luminous 

efficiency 

Heat 

dissipation 

Standard 

deviation 

Reliability 

test 

Central 

portion 

(µm) 

Edge 

portion 

(µm) 

(a.u.) 

Amount 

of heat 

produced 

(W) when 

LD is at 

80°C 

θ (°) 

Number 

of 

defective 

pieces 

* 13 

No 

chamfered 

portion 

No 

thixotropic 

agent 

34 44 1.0 5.1 3.2 7/20 

 14 
Planar 

shape 

No 

thixotropic 

agent 

38 43 1.25 3.8 3.7 6/20 

 15 
Curved 

shape 

No 

thixotropic 

agent 

34 45 1.27 5.2 0.8 6/20 

 16 
Curved 

shape 

Thixotropic 

agent 0.5% 
36 37 1.29 5.2 0.7 2/20 

 17 
Curved 

shape 

Thixotropic 

agent 1.0% 
38 21 1.27 5.1 0.9 0/20 

∗ sign indicates being outside the scope of the present disclosure 
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[0246] As a result of comparing the test piece 13, where 

the chamfered portion 220 was not formed, with the test 

pieces 14 and 15, where the chamfered portion 220 was 

formed; it can be understood that there is enhancement in 

the luminous efficiency of the light-emitting element 5 

housing member A7 according to the seventh embodiment. 

[0247] Moreover, as a result of comparing the test piece 

14, where the chamfered portion 220 had a planar shape, 

with the test piece 15, where the chamfered portion 220 had 

a curved shape; it can be understood that there is 10 

enhancement in the heat dissipation capacity as a result of 

forming the chamfered portion 220 in a curved shape. 

[0248] Furthermore, as a result of comparing the test 

piece 14, where the chamfered portion 220 had a planar 

shape, with the test piece 15, where the chamfered portion 15 

220 has a curved shape; it can be understood that there is 

enhancement in the optical axis accuracy as a result of 

forming the chamfered portion 220 in a curved shape. 

[0249] Moreover, as a result of comparing the test piece 

15, where a thixotropic agent is not added to the 20 

conductive paste, with the test piece 16, where a 

thixotropic agent is added to the conductive paste; it can 

be understood that there is enhancement in the reliability 

as a result of adding a thixotropic agent to the conductive 

paste. 25 

[0250] As a result of adding a thixotropic agent to the 

conductive paste, there is enhancement in the levelling 

performance of the conductive paste.  Hence, the test piece 

16 is configured in such a way that the metallization layer 

has a substantially even thickness in the middle portion 30 

and the edge portion (see Table 2).  That is, the test 

piece 16 has the structure enabling formation of meniscus 

between the light-emitting element 230 and the conductive 
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layer 208 as illustrated in FIG. 19C, thereby resulting in 

enhancement in the reliability. 

[0251] Moreover, in the test piece 17, a still greater 

amount of a thixotropic agent is added so that the 

thickness of the metallization layer becomes smaller on the 5 

side of the edge portion (i.e., on the side of the 

chamfered portion 220) (see Table 2).  That is, the test 

piece 17 has the structure that alleviates the difference 

in the coefficients of thermal expansion of the ceramic 

mounting part 202 and the metallic conductive layer 208 as 10 

illustrated in FIG. 19D, thereby resulting in enhancement 

of reliability. 

[0252] At the end of the manufacturing process, with 

respect to the light-emitting element housing member A7 

where a variety of characteristic evaluation was performed, 15 

a Kovar lid was joined to the seal ring according to the 

seam welding method and the top-face opening 212 was 

covered, and the light-emitting device was manufactured. 

[0253] In the light-emitting device manufactured in this 

way, the light-emitting element housing member A7 had the 20 

area of 10.5 mm2 and the volume of 13.97 mm3 in planar view.  

Those values were substantially smaller than the 

conventional TO-CAN package (in planar view, the area of 

63.6 mm2 and the volume of 635 mm3) where the light-

emitting element 230 having the same specifications was 25 

installed.  That is, it was possible to substantially 

downsize the light-emitting device according to the seventh 

embodiment as compared to the conventional package. 

[0254] Meanwhile, although the explanation above is 

given about the embodiments of the present disclosure, the 30 

present disclosure is not to be thus limited to the 

embodiments but is to be construed as embodying all 

modifications and alternative constructions that fairly 
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fall within the basic teaching herein set forth.  For 

example, in the embodiments described above, although a 

semiconductor laser is used as the light-emitting element, 

the light emitting-element is not limited to a 

semiconductor laser. 5 

[0255] As described above, the light-emitting element 

housing member A1 (A1a to A1d) according to the embodiments 

is made of a ceramic; and includes the substrate 1 where 

the deep-bottom-type space portion 7 has the opening 5 

formed in at least one portion thereof and the inner wall 10 

of the space portion 7 (the inner wall face 7b) serves as 

the mounting part 11 for the light-emitting element 9.  As 

a result, it becomes possible to achieve an enhanced heat 

dissipation capacity and downsizing. 

[0256] Moreover, in the light-emitting element housing 15 

member A1 (A1a, A1c, and A1d) according to the embodiments, 

the substrate 1 is made of the two end faces 3a and 3b 

facing each other and the side face 4 that is perpendicular 

to the end faces 3a and 3b.  As a result, it becomes 

possible to achieve an enhanced heat dissipation capacity 20 

and downsizing. 

[0257] Furthermore, in the light-emitting element 

housing member A1 according to the embodiments, when viewed 

from the direction perpendicular to the end faces 3a and 3b, 

the mounting part 11 is disposed in the central portion C 25 

of the end faces 3a and 3b.  As a result, the emission of 

light can be performed in a stable manner. 

[0258] Moreover, in the light-emitting element housing 

member A1b according to the embodiments, the substrate 1 

has a truncated-conical shape.  As a result, the axial 30 

runout of the optical axis can be reduced during the 

driving too. 

[0259] Furthermore, in the light-emitting element 
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housing member A1c according to the embodiments, in the 

substrate 1, at least a part of the inner wall (the inner 

wall face 7b) constitutes an inclined face, and an area of 

the frontage on the side of the opening 5 is greater than 

an area of the base portion 7a positioned at a back thereof.  5 

As a result, it becomes possible to obtain the light-

emitting device capable of covering a wide range even if 

the number of light-emitting elements 9 is small. 

[0260] Moreover, in the light-emitting element housing 

member A1d, in the substrate 1, the frontage is greater in 10 

size than the back side due to the level difference 5a near 

the opening 5.  As a result, it becomes possible to enhance 

the reliability of the light-emitting device. 

[0261] The light-emitting element housing member A2 (A3 

to A14) according to the embodiments includes the substrate 15 

21 that includes: the bottom base material 22 (102, 201a) 

that has a rectangular shape in planar view; the wall 

member 23 (103, 201b) that encloses, in a U-shaped manner, 

the mounting part 26 (120, 202) for mounting the light-

emitting element 9 (130, 230) and that has the opening 27 20 

(104, 204) formed in at least one position: and the 

mounting part 26 (120, 202) that is disposed in the area on 

the inside of the wall member 23 (103, 201b.  Besides, the 

substrate 21 is integrally formed using a ceramic.  As a 

result, it becomes possible to achieve an enhanced heat 25 

dissipation capacity and downsizing. 

[0262] Moreover, in the light-emitting element housing 

member A3 according to the embodiments, when viewed from 

the side of the opening 27, the mounting part 26 is 

disposed at the position of the center in the height 30 

direction of the wall member 23.  As a result, the emission 

of light can be performed in a stable manner. 

[0263] Furthermore, in the light-emitting element 
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housing member A4 (A5) according to the embodiments, the 

bridge member 29 is disposed in the opening 27 in between 

the wall members 23.  As a result, the heat dissipation 

capacity of the entire substrate 21 can be enhanced. 

[0264] Moreover, in the light-emitting element housing 5 

member A5 according to the embodiments, the bridge member 

29 is curved.  That enables achieving enhancement in the 

heat dissipation capacity of the bridge member 29. 

[0265] Furthermore, in the light-emitting element 

housing member A3 (A4, A5) according to the embodiments, 10 

the thickness of the wall members 23 becomes smaller from 

the bottom base material 22 toward the top face.  As a 

result, during the brazing process, even if load gets 

applied on the wall members 23, it becomes possible to 

prevent the wall members 23 from breaking. 15 

[0266] Moreover, in the light-emitting element housing 

member A1 (A2 to A5) according to the embodiments, the 

mounting part 11 (26) is configured with the first mounting 

part 25a for a laser diode, and the second mounting part 

25b for a photodiode that is adjacent to the first mounting 20 

part 25a.  As a result, it becomes possible to obtain the 

light-emitting device having a high degree of general 

versatility. 

[0267] Furthermore, in the light-emitting element 

housing member A6 according to the embodiments, the 25 

positioning mark 121 is provided around the mounting part 

120 for determining the mounting position of the light-

emitting element 130.  As a result, even if the light-

emitting element such as a semiconductor laser having an 

elongated shape is to be mounted in the substrate 1, the 30 

optical axis of the light emitted from the light-emitting 

face 130a can be aligned with ease. 

[0268] Moreover, in the light-emitting element housing 
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member A6 according to the embodiments, the positioning 

mark 121 has a concave shape or a convex shape that is 

formed integrally with the substrate 101.  As a result, the 

position of the light-emitting element 130 can be 

determined with a higher degree of accuracy, as well as the 5 

manufacturing cost of the substrate 101 can be prevented 

from rising. 

[0269] Furthermore, in the light-emitting element 

housing member A6 according to the embodiments, the 

positioning mark 121 has at least one shape among the 10 

cylindrical shape, the conical shape, the prismatic shape, 

and the pyramidal shape.  As a result, the position of the 

positioning mark 121 can be made to be easily recognizable. 

[0270] Moreover, in the light-emitting element housing 

member A7 (A8 to A14) according to the embodiments, the 15 

mounting part 202 includes the chamfered portion 220 at the 

edge facing the opening 204.  That enables achieving 

enhancement in the luminous efficiency of the light emitted 

to the outside. 

[0271] Furthermore, the array member C1 according to the 20 

embodiments is formed by joining a plurality of light-

emitting element housing members A1 (A2 to A5).  As a 

result, it becomes possible to obtain an array-type light-

emitting device. 

[0272] Moreover, the array member C1 according to the 25 

embodiments is formed by integrally sintering the light-

emitting element housing members A1 (A2 to A5).  As a 

result, it becomes possible to obtain an array-type light-

emitting device having an enhanced heat dissipation 

capacity and a high degree of strength. 30 

[0273] Furthermore, in the light-emitting device 

according to the embodiments, the light-emitting element 9 

(130, 230) is disposed in the mounting part 11 (26, 120, 
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202) of the light-emitting element housing member A1 (A1a 

to A1d, A2 to A14).  As a result, it becomes possible to 

obtain the light-emitting element having an enhanced heat 

dissipation capacity and a compact size. 

[0274] Moreover, the light-emitting device according to 5 

the embodiments includes the array member C1 and the light-

emitting element 9 that is mounted in the mounting part 11 

(26) of the array member C1.  As a result, it becomes 

possible to obtain an array-type light-emitting device 

having an enhanced heat dissipation capacity and a high 10 

degree of strength. 

[0275] Meanwhile, additional advantages and variations 

may be readily derived by those skilled in the art.  

Therefore, broader aspects of the present disclosure are 

not to be limited to the specific details and 15 

representative embodiments illustrated and described herein.  

Hence, without departing from the spirit or scope of the 

general inventive concept as defined by the scope and 

equivalents of the appended claims, various modifications 

are possible. 20 

 

Reference Signs List 

[0276] A1, A1a to A1d, A2 to A14 light-emitting 

element housing member 

1, 21, 101, 201 substrate 25 

3a, 3b end face 

4 side face 

5, 27, 104, 204 opening 

7, 24 space portion 

7b inner wall face 30 

9, 130, 230 light-emitting element 

9a, 130a, 230a light-emitting face 

11, 26, 120, 202 mounting part 
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22, 102, 201a bottom base material 

23, 103, 201b wall member 

28 lid 

29 bridge member 

50 semiconductor laser device 5 

51 semiconductor laser 

53 stem base 

55 stem block 

57 insulation member 

61 glass plate 10 

63 lead pin 

C1 array member 

121, 121a to 121d positioning mark 

220 chamfered portion 

15 
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CLAIMS 

1. A light-emitting element housing member, comprising: 

a substrate that includes a bottom base material having a 

rectangular shape in a planar view, a wall member provided on 

the bottom base material to enclose a mounting part for mounting 

a light-emitting element in a U-shaped manner and have an opening 

in at least one portion thereof, and the mounting part provided 

in an area inside the wall member, 

wherein the substrate is integrally formed of a ceramic and 

a bridge member is provided in the opening between the wall 

members. 

2. The light-emitting element housing member according to 

claim 1, wherein, when viewed from a side of the opening, the 

mounting part is disposed to be centered in a height direction 

of the wall member. 

3. The light-emitting element housing member according to 

claim 1 or 2, wherein the bridge member is curved. 

4. The light-emitting element housing member according to any 

one of claims 1 to 3, wherein a thickness of the wall members 

decreases from a side of the bottom base material to a side of 

a top face thereof. 

5. The light-emitting element housing member according to any 

one of claims 1 to 4, wherein the mounting part is configured 

to include a first mounting part for a laser diode and a second 

mounting part for a photodiode that is adjacent to the first 

mounting part. 
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6. The light-emitting element housing member according to any 

one of claims 1 to 5, a positioning mark that determines a 

mounting position of the light-emitting element is provided 

around the mounting part. 

7. The light-emitting element housing member according to 

claim 6, wherein the positioning mark has a concave shape or a 

convex shape that is formed integrally with the substrate. 

8. The light-emitting element housing member according to 

claim 6 or 7, wherein the positioning mark has at least one 

shape among a cylindrical shape, a conical shape, a prismatic 

shape, and a pyramidal shape. 

9. The light-emitting element housing member according to any 

one of claims 1 to 8, wherein the mounting part has a chamfered 

portion at an edge that faces the opening. 

10. An array member, wherein a plurality of the light-emitting 

element housing members according to any one of claims 1 to 9 

are joined. 

11. The array member according to claim 10, wherein the light-

emitting element housing members are sintered integrally with 

one another. 

12. A light-emitting device, comprising a light-emitting 

element mounted on the mounting part of the light-emitting 

element housing member according to any one of claims 1 to 9. 
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13. A light-emitting device, comprising: 

the array member according to claim 10 or 11; and 

a light-emitting element that is mounted on the mounting 

part of the array member. 


