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(57) Abstract: A chip component type light emitting device, which is provided with a plurality of light emitting elements for providing high
optical output at a higher conversion efficiency, and a wiring board for such light emitting device are provided. The chip component type light
emitting device having the plurality of light emitting diodes (30, 30...) inside an insulating board is provided with a base board (10) and a
reflector board (20) laminate bonded on the upper plane of the base board. On the base board, a through hole (11) is formed, a heat sink (12)
made of a thick metal film is formed on the rear plane of the through hole, a reflecting film (13) is formed on the inner circumference and the
bottom part of the heat sink, and wiring patterns (14,14...) are formed. On the reflector board (20), a through hole (21) having a diameter larger
than that of the through hole of a base board is formed, and on the inner circumference plane of the through hole, a reflecting film (22) is formed.
The reflector board is arranged and bonded on the upper plane of the base board at a position where a part of the wiring pattern exposes through
the through hole, and the arranged light emitting diodes are mounted by being connected with the wiring pattern on the base board.

(57) ABSTRACT: A chip component type light emitting device that is equipped with a plurality of light emitting elements and that is
capable of obtaining high optical output at a higher conversion efficiency, along with a wiring board for the same, is provided. The chip
component type light emitting device in which a plurality of light emitting diodes 30, 30+=* has been incorporated in an insulating
substrate, wherein said chip component type light emitting device is equipped with base board 10 and reflector board 20 that has been
laminate bonded on the top surface of said base board 10. Through-hole 11 is formed in the base board, while heat sink 12 is formed of
a thick metal thin film on the back surface thereof, reflection film 13 is formed on the inner circumference and base part thereof, and
further,
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wiring patterns 14 and 14... are formed. On the other hand, through hole 21 is formed in reflector board 20 such that
the diameter is larger than that of the through hole in the base board, and reflecting film 22 is formed on the inner
circumferential surface thereof. The reflector board is placed and adhered to the top surface of the base board at a
position through which a portion of the wiring pattern will be exposed via the through hole, and the plurality of light
emitting diodes disposed thereon are connected and mounted to the wiring pattern on the base board.
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SPECIFICATION
Chip component type light emitting device and wiring board for the same
TECHNICAL FIELD

[0001] The present invention relates to a chip component type light emitting device that is equipped
with a plurality of light emitting elements inside the substrate, and that may be used as the light
source for various types of display panels, the backlight of liquid crystal display devices, or as the
light source for lighting devices, etc., and further, the present invention relates to a wiring board
for this purpose.

BACKGROUND ART

[0002] Conventionally, chip component type light emitting devices, such as chip component type LEDs, are
used as the light source for display panels, backlights of liquid crystal display devices, and
lighting devices, etc. In addition, the applications to which this type of chip component type light
emitting device may be applied have expanded in recent years accompanying the expansion of flat
panel applications. Accompanying this type of expansion of applications, in addition to increasing
the amount of light emitted from the elements themselves, it has become necessary for chip
component light emitting devices to increase the amount of light emitted in relation to power
consumption, or in other words, to increase the efficiency of conversion to light. Further, there is a
strong need for a structure of a chip component light emitting device that is suitable for mass
production and can, therefore, be manufactured relatively inexpensively.

[0003] It should be noted that this type of chip component type light emitting device in the past was
generally manufactured using a wiring board on which, in addition to forming a through hole or
hole equipped with a tapered surface in one part of the insulating substrate, a wiring pattern to
make the electrical connections was formed on the surface thereof, as shown in Patent Literature 1
to 3 below. In other words, for example, a single light emitting element such as a light emitting
diode may be mounted on a heat sink constructed of a thin metal plate that was attached to the
bottom surface of the through hole of the above-noted wiring board, and then the electrode of the
element may be connected to the above-noted wiring pattern through wire bonding to complete
the chip component type light emitting device.

[0004] Patent Literature 1: Japanese Patent No. 3137823
Patent Literature 2: Japanese Unexamined Patent Application Publication 2000-223752
Patent Literature 3: Japanese Unexamined Patent Application Publication 2003-031850
DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
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[0005] However, the mounting structure of the chip component type light emitting device according to
the prior art described above is a structure in which only a single light emitting element, such as a
light emitting diode, is mounted onto each substrate, and therefore, as described above, it is not a
structure that is suitable for mounting a plurality of light emitting elements therein in response to
the increase in the amount of light emitted by each element.

[0006] In other words, in the structure according to Patent Literature 1 above, a thin metal plate that was
attached to the back surface of the through hole is connected to the wiring pattern, and one of the
electrodes of the light emitting diode mounted therein is connected to the thin metal plate, while
the other electrode is connected to another connecting wiring pattern that has also been formed in
part of the wiring substrate, for example, through wire bonding. However, the other connection
wiring patterns formed in part of this wiring board are not suitable for mounting multiple light
emitting diodes on the thin metal sheet that was mounted on the back surface of the through hole.

[0007] In addition, in the structure according to Patent Literature 1 above, the other electrode of the
light emitting diode mounted therein is connected to the connection wiring pattern formed in part
of the wiring board through wire bonding, etc., and then the through hole mounted therein is filled
with transparent resin in order to form an optical element. However, the wire bonding that
connects the light emitting diode electrode and the wiring pattern will protrude above the above-
noted wiring board, and as a result, it will become an obstacle in the process to fill the through
hole with the transparent resin, preventing the filling of the transparent resin from being
performed accurately. In addition, the above-noted Patent Literature 1 discloses a structure in
which a reflective case plate is attached to the upper surface of the wiring board, surrounding the
through hole into which the light emitting diode was mounted. However, in this type of structure,
it will be difficult to accurately install the reflective case plate after mounting a plurality of light
emitting elements on the wiring board, and furthermore, a portion of the light that may be emitted
from the light emitting diodes will leak out of the junction between the wiring board and the
reflective case plate, thereby reducing the efficiency of light conversion. This problem will be
further worsened, particularly if a plurality of light emitting diodes is mounted in the through hole
as described above.

[0008] In the above-noted Patent Literature 2 and 3, a thin metal plate is attached to the back surface of
the through hole that was formed in the insulating substrate, and a light emitting diode is placed
on the surface, but unlike the above-noted Patent Literature 1, the electrical connection of the

electrode of the light emitting diode is made with the wiring pattern that was formed on the
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[0009]

[0010]

[0011]

[0012]

surface of the above-noted substrate. However, this structure is unsuitable for mounting a plurality
of light emitting diodes on the thin metal sheet that may be attached to the back surface of the
through hole. In other words, even the structures that have become known according to these
Patent Literature 2 and 3 suffer the same problems as described above.

Therefore, the present invention was achieved in consideration of the problems in the prior art
described above, and in particular, the objective is to provide a chip component type light emitting
device that is equipped with a plurality of light emitting elements therein and that can improve
light conversion efficiency. Further, the objective is to provide a chip component type light
emitting device with a structure that can be manufactured relatively inexpensively because it is
suitable for mass production, and furthermore, to provide a wiring board for this purpose.
MEANS FOR SOLVING THE PROBLEM

In order to achieve the above-noted objectives, the present invention provides a chip component
type light emitting device in which light emitting elements have been stored and mounted inside
an insulating substrate, or the wiring board for that purpose, that has been equipped with a base
board to mount the light emitting elements to be stored and a reflector board that has been
laminate bonded to the top surface of said base board, wherein, in addition to the formation of
non-through holes for the mounting of the light emitting elements therein in part of said base
board, a wiring pattern is formed for the electrical connection of said light emitting elements in
the top edge periphery of that base board. Further, a heat conductor with a thickness that is
thicker than that of the metal thin film that forms said wiring pattern is formed on the bottom
surface of said non-through holes, while through holes with a diameter that is larger than that of
said non-through holes are formed on said reflector board without blocking the non-through holes
that were formed on said base board, and in addition to the formation of a reflecting film
constructed of a metal thin film on the inner circumferential surface thereof, a part of the wiring
pattern (light emitting element connection land) is formed in the top edge periphery of the non-
through holes of said base board such that, when said reflector board is placed on the top surface
of said base board, there will be exposure to the bottom surface of the through holes of said
reflector board.

Also, according to the present invention, it is preferable for the reflecting film that is constructed
of a metal thin film and that may be formed on the inner peripheral surface of the through holes of
said reflector board or the inner peripheral surface of the non-through holes of said base board in
the chip component type light emitting device described above, or in the wiring substrate, to be
formed of either silver, nickel, or aluminum that boasts good reflectivity in relation to white light.

Furthermore, in the chip component type light emitting device as described above, or the wiring
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[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

board for that purpose, according to the present invention, it is preferable for a plurality of through
holes to be further formed on said base board and on the edge surface of said reflector board that
has been laminate bonded to the top surface thereof to pass through to both of said substrates, and
after mounting the light emitting elements, to cut along the approximate center of the through
holes of both of said substrates. Further, it is preferable for part of said wiring pattern (light
emitting elements connection land) that was formed in the periphery of the through holes of said
base board and a conductor layer that is electrically connected thereto to be formed in the inner
circumference of said through holes, and to provide terminal electrodes for the external
connection of said light emitting elements.

Further, in the chip component type light emitting device as described above, or the wiring board
as described above, according to the present invention, it is preferable for non-through holes, for
which one of either the top edge surface of said reflector board of the through holes that pass
through both of said base board and said reflector board that was laminate bonded to the top
surface thereof or the bottom edge surface of said base board has been blocked using a sealing
element, to be formed in said terminal electrodes, and after mounting the light emitting elements,
to cut along the approximate center of the non-through holes of both of said substrates for use as
the terminal electrode.

Additionally, in the chip component type light emitting device as described above, or the wiring
board, according to the present invention, it is preferable for the non-through holes of said base
board to be formed as non-through holes with ©2.0 to 6.0 for the installation of a plurality of light
emitting elements inside a single non-through hole.

Further, in the chip component type light emitting device as described above, or the wiring
board, according to the present invention, it is preferable for the reflective surface on the inner
circumference of the through holes formed in the reflector board that was laminate bonded to the
top surface of said base board to be a tapered shape in which the top edge surface spreads beyond
the bottom surface of said base board (with a taper angle of 90° to 120°).

EFFECT OF THE INVENTION

As described above, according to the present invention, it will be possible to achieve the superior
effect of the provision of a chip component type light emitting device that can obtain high optical
output at a higher conversion efficacy, as well as the provision of a wiring board for that purpose.
BEST EMBODIMENTS OF THE INVENTION

The examples of embodiment of the present invention will be described in detail with reference
to the attached drawings below.

First, Figure 1 shows the chip component type light emitting device pertaining to the first

example of embodiment of the present invention, as well as the wiring board for the same. As will
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[0019]

[0020]

be clear from the figure, this chip component type light emitting device and the wiring board for
the same have an external shape that is formed in an approximately square sheet shape. More
specifically, this chip component type light emitting device is constructed of base board 10,
reflector board 20 that has laminate bonded to the top surface of this base board, and further, a
plurality of light emitting elements, or in this example of embodiment, eight light emitting diodes
30, 30+++ The eight light emitting diodes 30, 30+-*, which are these plurality of light emitting
elements, are arranged in a line at the specified position on the surface of thick metal thin film 12
that forms a heat sink on the back (bottom) surface of through hole 11 that was formed in the
approximate center of said base board 10. Reflecting film 13 that may be constructed of a metal
such as silver is formed as a single unit on the inner circumferential surface of through hole 11
that has been formed in this base board 10 and on the surface of said metal thin film 12, as will be
discussed in detail later as well.

Also, the attached Figure 2 shows only base board 10 that constitutes the above-noted chip
component type light emitting device and the wiring board for the same, and as will be clear from
this figure, the so-called wiring patterns 14, 14+* may be arranged and formed at equal intervals
in the periphery of the top surface of said base board 10 so as to enclose said through hole 11 for
use in electrically connecting said plurality of light emitting diodes 30, 30+ with an external
drive circuit (not shown in the figure), as will be discussed in detail regarding the manufacturing
processes later. Further, 15, 15++* in Figure 1 are the wires that may be provided through, for
instance, wire bonding, for use in electrically connecting these plurality of light emitting diodes
30, 30+++ with said wiring patterns 14 and 14+--.

On the other hand, through hole 21 is also formed in the approximate center of reflector board 20
that has been laminate bonded to the upper surface of said base board 10, and reflecting film 22
that may be constructed of a metal thin film of silver or the like may be formed on the inner
circumferential surface of this through hole 21 as well, as will be discussed in detail when
describing the manufacturing processes later. It should be noted that the diameter of this through
hole 21 is larger than the diameter of through hole 11 that was formed in said base board 10, and
therefore, as will be clear from Figure 1 as described above, in the state in which this reflector
board 20 has been laminate bonded to the top surface of said base board 10, part of wiring patterns
14, 14+++ that were formed on the top surface of said base board 10 will be exposed via this
through hole 21, or more specifically, part of the wiring pattern that was formed in the periphery
of through hole 11 of base board 10 will be exposed. In other words, by arranging a plurality of
light emitting diodes 30, 30°** on a substrate prepared by laminate bonding reflector board 20
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[0021]

[0022]

[0023]

[0024]

[0025]

to the top surface of base board 10, and then, as noted above, performing wire bonding or the like,
it will be possible to make the electrical connection with wiring patterns 14, 14+++ that were
formed on the top surface of base board 10. Therefore, it will be possible to use wires 15, 15+« for
the electrical connection with said wiring patterns 14, 14+++ on the inside of the two said substrates
that have been laminate bonded together (base board 10 and reflector board 20), or in other words,
to make the connection without the need to protrude wire 15 from the top surface of reflector
board 20.

Furthermore, as will also be clear based on the above Figure 1, a plurality (in this example of
embodiment, 8 x 2 = 16 units) of end surface electrodes 40, 40+** may be formed on each end
surface of base board 10 and reflector board 20 that constitute the chip component type light
emitting device and wiring board for the same. In other words, these end face electrodes 40, 40+
make it possible to achieve an electrical connection with the wiring patterns formed on the substrate
when said chip component type light emitting device has been installed on another substrate, such
as a motherboard or the like.

Next, the manufacturing method for the chip component type light emitting device and the
wiring board for the same, of which the detailed structure was described above, and in particular,
for the substrate that may be obtained by laminate bonding base board 10 on top of reflector board
20 will be described while referring to the attached Figure 3 to Figure 5.

The attached Figure 3 shows the manufacturing method for base board 10 as described above,
and this figure shows the cross-sectional structure at each stage of the manufacturing process of
base board 10.

First, core substrate material 300 that has a thickness of approximately 0.3 mm and that is
constructed of an insulating material such as epoxy resin is prepared, and in addition to adhering
copper foil 310 that has a thickness of approximately 18 um to the surface of one side of said core
substrate material 300 (the top surface in the example shown in the figure), adhesive sheet 320
that has a thickness of approximately 25 um is spread over the surface of the other side (the
bottom surface in the example shown in the figure) (Figure 3 (a)). Next, a hole, of approximately
¢ 3.1 in this example of embodiment, is opened up in the surface of substrate material 300 that
was prepared as described above in the position of the above-noted through hole 11 (see Figure 1
above) through NC (Figure 3 (b)). Then, copper foil 330 that is thicker than copper foil 310, such
as with a thickness of approximately 70 um, is attached to the lower surface of said substrate
material 300, or in other words, to the opposite surface to the surface to which copper foil 310 was
adhered (Figure 3 (c)). Next, at the position where end face electrodes 40 and 40 ... (see Figure 1
above) will be formed, for example, a hole of approximately ¢ 0.6 (Figure 3 (d)) may be opened
up, and further, copper plating layer 340 with a thickness of approximately 20 um may be applied
over the entirety (Figure 3 (e)).

Subsequently, a predetermined circuit pattern 14 may be formed by removing copper foil 310 as

described above, for example by etching, on the top surface of said substrate material 300, or in
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[0026]

[0027]

[0028]

[0029]

other words, on the bonding (adhesion) surface with said reflector board 20 (Figure 3 (f)). Next,
adhesive sheet 350 on which an opening part was formed in the predetermined position is attached
from above the specific circuit pattern that was formed (Figure 3 (g)), resulting in said base board
10. An example of base board 10 that was obtained through the above-noted process is shown in
Figure 2 above.

Next, the attached Figure 4 shows the manufacturing method for reflector board 20, and this
figure also shows the cross-sectional structure at each stage of the manufacturing process for
reflector board 20.

First, core substrate material 400 that has a thickness of approximately 0.3 mm and that is
constructed of an insulating material such as epoxy resin or the like is prepared, and adhesive
sheets 410 and 420 that have a thickness of approximately 25 um are adhered to both surfaces
thereof (Figure 4 (a)). Subsequently, at the same time as the opening of a hole of approximately ¢
5.0 on the surface of substrate material 400 at the position of through hole 21 (see Figure 1
above), for example, through NC, a hole of approximately ¢ 0.6 may be opened up in the position
of the formation of said end face electrodes 40, 40--- as well (Figure 4 (b)). Further, copper foil
430, in which a hole of approximately ¢ 5.0 was opened up at the position of said through hole 21
in advance, is attached to the top (upper) surface of said substrate material 400, while copper foil
440, in which holes of approximately ¢ 5.0 were opened up in advance at the position of said end
face electrode and said through hole 21, is attached to the bottom (lower) surface (Figure 4 (c)).
Next, copper plating layer 450 with a thickness of approximately 20 pm is applied to the entirety
thereof (Figure 4 (d)), and further, copper foil 430 that was formed on the top (upper) surface of
said core substrate material 300 is removed by etching to form a predetermined pattern (Figure 4
(e)), resulting in reflector board 20.

Next, the processes for the lamination and bonding of reflector board 20 as obtained above onto
base board 10 will be described with reference to Figure 5. Here again, reflector board 20 and base
board 10 that may be manufactured through laminated bonding are shown as the cross-sectional
structure at each stage in the manufacturing process.

First, reflector board 20 that was obtained in Figure 4 (e) above is laminated onto base board 10
that was obtained in Figure 3 (g) above (Figure 5 (a)). In other words, reflector board 20 is
laminated and adhered onto adhesive sheet 350 that was attached to the top surface of base board
10. Subsequently, copper foil 330 that has a thickness of approximately 70 um and that was
attached to the lower surface of said laminated and bonded base board 10 is also removed by
etching, etc., to form a circuit on the solder surface of the chip component type light emitting
device (Figure 5 (b)). Next, noble metal plating layer 510, which may be constructed of a nickel
(Ni) layer with a thickness of approximately 5 wum and a gold (Au) layer with a thickness of
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[0030]

[0031]

approximately 0.3 pm, is applied over the entirety (Figure 5 (c¢)). Further, masking tape 520 is
applied to the entire lower surface of base board 10 (Figure 5 (d)), and silver (Ag) layer 530 may
be applied over the entirety to a thickness of approximately 0.3 um (Figure 5 (e)). Then, the
masking tape that was attached to the entire lower surface of base board 10 is peeled off (Figure 5
(f)) to complete the substrate that is constructed of the laminated bonding of base board 10 onto
reflector board 20. After that, a plurality of light emitting diodes are arranged on heat sink 12 that
has been provided on the back (bottom) surface thereof in through hole 11 of said base board 10,
and wiring is prepared in order to obtain the chip component type light emitting device. In the
processes described above, a board with a large surface area is used to prepare a large quantity of
boards as a single unit in order to simultaneously manufacture a large quantity of devices. Further,
the dotted line in Figure 5 (f) above indicates the cutting line for separating and cutting the board
as individual chip components after mounting a plurality of light emitting diodes inside said board
in order to complete the chip component type light emitting device.

According to the wiring board of the chip component type light emitting device that may be
obtained through the manufacturing processes described above, the plurality of light emitting
diodes 30 and 30 ... are anchored in place via mold resin material 60 that boasts high heat transfer
on heat sink (metal thin film) 12 that has been provided on the back (bottom) surface of through
hole 11 formed in the approximate center of base board 10, which constitutes said board as shown
in the attached Figure 6. Then, the wiring may be prepared, for example, through wire bonding. At
that time, as will be clear from Figure 1 above, wiring patterns 14, 14+++, which act as the wiring
connecting the light emitting diodes, may be formed on the surface (top) of said base board 10,
which is the board below the board that was laminated in two layers, and further, a portion of
these wiring patterns 14, 14+ is exposed via through hole 21 that was opened up on the surface
of reflector board 20 that was attached on top of this structure, and the electrodes of each of the
plurality of light emitting diodes 30, 30°** are connected via wire bonding to these wiring patterns
14, 14++-. In this Figure 6 as well, 15 indicates the wire of the wiring that was prepared.

In this way, according to the above configuration, wire 15 that connects the electrodes of the
plurality of light emitting diodes 30, 30+ and wiring patterns 14, 14+ can be mounted inside the
board without projecting outwardly from the top (upper) surface of the board of the chip
component type light emitting device, or in other words, from the top (upper) surface of reflector
board 20. In other words, according to this type of configuration of the chip component type light

emitting device, after mounting light emitting diodes 30, 30++* on the board, there is no need to
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[0032]

[0033]

[0034]

add transparent resin to fill up to the top in order to protect the wiring part.

In other words, as shown in Figure 6 above, in the state in which light emitting diodes 30, 30+-*
have been mounted inside the board, it will be possible to use the structure as a chip component
type light emitting device, such as the light source for a display panel, the backlight of a liquid
crystal display device, or a lighting fixture, etc. As described above, because it will be possible to
install a plurality of light emitting diodes 30, 30+-+, it will not only be possible to obtain high
optical output, because there will be no need to use transparent resin to perform filling on the
upper surface of light emitting diode 30, the light that may be emitted from the element will not be
absorbed by the transparent resin, making it possible to obtain a chip component type light
emitting device that boasts higher conversion efficiency. In addition, according to the fact that
there is no need to use transparent resin to perform filling on the upper surface of light emitting
diode 30 as described above, it will be possible to prevent the heat that may be generated inside
the element from spreading to the surroundings as a result of the resin applied to the upper
surface, and it will be possible to prevent the heat that may be generated from becoming trapped
inside the resin, causing the temperature of the light emitting diode to rise.

As also shown in Figure 6 above, reflector board 20 is integrally formed on top of base board 10
that constitutes the above-noted wiring board, and additionally, the bottom surface and the inner
peripheral surface of through hole 11 that has been opened up on base board 10, as well as the
inner peripheral surface of through hole 21 that has been opened up on reflector board 20, are
provided with noble metal plating layer 510 constructed of a nickel (Ni) layer and a gold (Au)
layer, while reflecting films 13 and 22 are formed on the surface silver (Ag) layer 530 (with a
thickness of approximately 1 pm). As a result, the light that may be emitted from the plurality of
light emitting diodes 30 and 30 ... provided inside through hole 11 of base board 10 will be
reflected by these reflecting films 13 and 22, and will be drawn out from the top of through hole
21 that was opened up on reflector board 20 without being leaked externally. In other words, it is
possible to obtain high optical output using multiple light emitting elements with good conversion
efficiency.

Attached Figure 7 shows the chip component type light emitting device as described above, and
an alternative embodiment of the wiring board therefor. As will be clear from this figure,
according to this alternative embodiment, in the configuration of the chip component type light
emitting device as described above, transparent plate member 70, made of a material such as glass
or resin, may be further attached to the upper (top) surface of reflector board 20, and a portion of
plate member 70 may be integrally formed with an optical element, such as, for example, a lens
for diffusing light. In other words, according to this type of configuration, as in the example of
embodiment described above, it will be possible to obtain high optical output with good

conversion efficiency using a plurality of light emitting elements with excellent heat dissipation
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properties, and at the same time, because the light that is outputted will be diffused prior to
emission, this configuration will be particularly suitable for chip component type light emitting
devices that may be used as the light source for display panels, backlights of liquid crystal display
devices, or lighting devices, etc. Furthermore, according to this type of configuration, in
particular, the use of plate member 70 will make it possible to prevent foreign objects from
entering the interior of through holes 11 and 21, or in other words, to prevent any shorting or
breaking between wires 15 that could damage light emitting diode 30.

Also, attached Figure 8 shows the chip component type light emitting device as described above,
and another alternative embodiment of the wiring board therefor. As will be clear from this figure,
according to this alternative embodiment, the interior of through holes 11 and 21 that were opened
up on base board 10 and reflector board 20 is filled with transparent resin 80, while the plurality of
light emitting diodes 30 and 30 ... mounted therein and wire 15 for its wiring are immersed and
solidified within that resin, and the outer peripheral surface may be formed, for example, as a
convex shape that is integral with the so-called optical elements. According to this type of
configuration, it will be possible to obtain high optical output with good conversion efficiency
using a plurality of light emitting elements, and at the same time, because the light that is
outputted will be diffused prior to emission, this configuration will be particularly suitable for
chip component type light emitting devices that may be used as the light source for display panels,
backlights of liquid crystal display devices, or lighting devices, etc. In addition, it will be possible
to safely protect the wires and light emitting diodes 30 against the entrance of foreign objects from
the outside of the device.

In the alternative embodiments shown in Figure 7 or Figure 8 above, for example, if the plurality
of light emitting diodes 30 and 30 ... that may be provided inside through holes 11 and 21 that
were opened up in said base board 10 are blue light emitting diodes, by adding to transparent plate
member 70 that may be attached to the upper (top) surface of reflector board 20 or to transparent
resin 80 that may be used to fill the inside of through holes 11 and 21 a member that converts blue
light into white light, it will be possible to easily obtain a chip component light emitting device
that can obtain the white light that is preferable for use in a light source for a device such as a
display panel, backlight of a liquid crystal display device, or lighting device, etc. Examples of this
type of member include, for example, members to which epoxy resin mixed with fine silica or
Y AG phosphors were added.

In addition, in the chip component type light emitting device and the wiring board for this as
described above, in particular, according to the structure of end face electrodes 40 and 40 that may
be formed on each end face of the substrate that was laminated with base board 10 and reflector

board 20, the upper end face will be closed by semi-circular conductor layer 41, so even if there is
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external leakage from through holes 11 and 21 when filling the holes with transparent resin 80 as
described above, this leakage will not extend to the electrode surface, and it will be possible to
reliably obtain end face electrodes 40 and 40.

Furthermore, the attached Figure 9 shows another example of the array of the light emitting
diodes that may be arranged on the surface of heat sink (metal thin film) 12 that was provided on
the back (bottom) surface inside through hole 11 that was opened up on base board 10. In other
words, in the above-noted example of embodiment, eight light emitting diodes 30 and 30 ... are
each arranged in four rows and two columns as an example. However, the present invention is not
limited to the above-noted examples, and as shown in this figure, it is also possible to arrange the
diodes along the inner circumferential surface of through hole 11 as described above.
Alternatively, if these eight light emitting diodes are supplied, for example, as a single block 30°,
the diodes may be arranged in the interior of through hole 11, as shown in the attached Figure 10,
at approximately the center of the surface of heat sink (metal thin film) 12. Further, other methods
may be used for these arrays.

In addition, Figure 2 above shows an example of the plurality of wiring patterns 13, 13+ that
were formed on the top surface of base board 10 in the above-noted chip component type light
emitting device and the wiring board for the same. As will be clear from this figure as well, in this
example of embodiment, adjacent wiring patterns 14 and 14 are electrically connected to each
other. More specifically, this means that the wiring patterns connected to the “+” and *“-”
electrodes of a pair of adjacent light emitting diodes are arranged in the sequence of “+,” “+, «-”
and “-.” According to this arrangement of wiring patterns 13, 13+<-, when a plurality of light
emitting diodes 30, 30+ that have been arranged inside a board are electrically connected with
wiring patterns 14, 14+++ through wire bonding or the like, and then wires 15 and 15 are brought in
close proximity to each other or in contact with each other, because the wires will be homopolar, it
will be possible to achieve the effect of being able to avoid the occurrence of shorting.

Although, in the above-noted examples of embodiment, through holes 11 and 21 that were
opened up on base board 10 and reflector board 20 were described as being circular, the present
invention is not limited to these examples, and it is also possible to form these holes as, for
example, ovals or squares. It will be clear that the same effect as described above can be achieved
in this case as well. In the above-noted examples of embodiment, through holes 11 and 21 that
were opened up on said base board 10 and reflector board 20 are described as having vertical inner
circumferential surfaces, but the present invention is also not limited to these examples, and it is

also possible to form the inner circumferential surfaces as a slope, for example, when forming
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through holes 11 and 21 in the base material (see Figure 3 (b) or Figure 4 (b) above), for example
by utilizing a taper drill or the like.

Also, the explanations above described the plurality of light emitting diodes that may be arranged
in the chip component type light emitting device and the wiring board for the same according to
the configuration described above, and more particularly, inside through hole 11 of base board 10,
as eight light emitting diodes 30, 30+ as an example. However, the present invention is not
limited to this example, and it will be clear to those skilled in the art that the number of light
emitting diodes may be two or more (such as the use of four diodes, six diodes, nine diodes, or ten
diodes preferably), and it is also clear that the light emitting elements are not limited to the above-
noted light emitting diodes, and that it will also be possible to use semiconductor light emitting
elements as well. It is also possible to use a construction in which the plurality of light emitting
elements that may be arranged inside through hole 11 of base board 10 as described above are red,
green, and blue light emitting diodes, which are the three primary colors of light. In addition, by
using a combination of the three colors of light emitting diodes as described above and placing
them inside through holes 11 of base board 10 as described above, it will be possible to obtain
white light. Alternatively, at least two or more of these colors may be combined to obtain light of

the desired color.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] [FIGURE 1] This is an enlarged perspective view showing the configuration of the chip component

type light emitting device, and the wiring board for the same, in accordance with one example of
embodiment of the present invention.

[FIGURE 2] This is an enlarged perspective view showing the structure of the chip component
type light emitting device and the base board constituting the wiring substrate for the same.

[FIGURE 3] This is a process diagram that shows the method of manufacturing the base board
described above, as well as the cross-sectional structure at each stage of the manufacturing
process.

[FIGURE 4] This is a process diagram that shows the method of manufacturing the reflector board
described above, as well as the cross-sectional structure at each stage of the manufacturing
process.

[FIGURE 5] This is a process diagram showing the manufacturing method for the board by
laminating and bonding the reflector board described above to the upper surface of the base board
described above, as well as the cross-sectional structure at each stage of the manufacturing
process.

[FIGURE 6] This is a cross-sectional view showing the structure of the chip component type light
emitting device in which a plurality of light emitting elements are mounted on the board obtained
using the manufacturing method described above.

[FIGURE 7] This is a cross-sectional view showing the structure according to an alternative

embodiment of the chip component type light emitting device and the wiring board for the same.
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[FIGURE 8] This is a cross-sectional view showing the structure according to another alternative
embodiment of the chip component type light emitting device and the wiring board for the same.
[FIGURE 9] This is a cross-sectional view showing another example of the arrangement of the
light emitting elements in the chip component type light emitting device described above.
[FIGURE 10] This is a cross-sectional view showing yet another example of the arrangement of
the light emitting elements in the chip component type light emitting device described above.
EXPLANATION OF REFERENCES
[0043] 10  Base board

11 Through hole

12 Heat sink (thick metal thin film)

13 Reflecting film

14 Wiring pattern

15 Wiring wire

20 Reflector board

21  Through hole

22 Reflecting film

30 Light emitting diode

40  End face electrodes.
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SCOPE OF CLAIMS

A chip component type light emitting device in which light emitting elements have been stored
and mounted inside an insulating substrate, wherein the chip component type light emitting device
characterized in that said insulating substrate is equipped with a base board to mount the light
emitting elements to be stored and a reflector board that has been laminate bonded to the top surface
of said base board;

in addition to the formation of non-through holes for the mounting of the light emitting
elements therein in part of said base board, a wiring pattern is formed for the electrical connection
of said light emitting elements in the top edge periphery of said base board, and further, a heat
conductor with a thickness that is thicker than that of the metal thin film that forms said wiring
pattern is formed on the bottom surface of said non-through holes;

through holes with a diameter that is larger than that of said non-through holes are formed on
said reflector board without blocking the non-through holes that were formed on said base board,
and in addition to the formation of a reflecting film constructed of a metal thin film on the inner
circumferential surface thereof, a part of the wiring pattern (light emitting element connection
land) is formed in the top edge periphery of the non-through holes of said base board such that,
when said reflector board is placed on the top surface of said base board, there will be exposure to
the bottom surface of the through holes of said reflector board.

The chip component type light emitting device as described in Claim 1 above characterized in
that a reflecting film that is constructed of a metal thin film and that may be formed on the inner
peripheral surface of the through holes of said reflector board or the inner peripheral surface of the
non-through holes of said base board is formed of either silver, nickel, or aluminum that boasts
good reflectivity in relation to white light.

The chip component type light emitting device as described in Claim 1 above characterized in
that a plurality of through holes are further formed on said base board and on the edge surface of
said reflector board that has been laminate bonded to the top surface thereof to pass through to both
of said substrates, and after mounting the light emitting elements, to cut along the approximate
center of the through holes of both of said substrates, while at the same time, part of said wiring
pattern (light emitting elements connection land) that was formed in the periphery of the through
holes of said base board and a conductor layer that is electrically connected thereto is formed in the
inner circumference of said through holes in order to provide terminal electrodes for the external
connection of said light emitting elements.

The chip component type light emitting device as described in Claim 3 above characterized in
that non-through holes, for which one of either the top edge surface of said reflector board of the
through holes that pass through both of said base board and said reflector board that was laminate

bonded to the top surface thereof or the bottom edge surface of said base board has been blocked
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using a sealing element, are formed in the terminal electrodes of said wiring board, and after
mounting the light emitting elements, a cut is made along the approximate center of the non-through
holes of both of said substrates for use as the terminal electrodes.

[5] The chip component type light emitting device as described in Claim 1 above characterized in
that the non-through holes of said base board are formed as non-through holes with 2.0 to 6.0 for
the installation of a plurality of light emitting elements inside a single non-through hole.

[6] The chip component type light emitting device as described in Claim 1 above characterized in
that the reflective surface on the inner circumference of the through holes formed in the reflector
board that was laminate bonded to the top surface of said base board has a tapered shape in which
the top edge surface spreads beyond the bottom surface of said base board (with a taper angle of
90° to 120°).

[7] A wiring board in which light emitting elements have been stored and mounted inside an
insulating substrate, wherein the wiring board characterized in that it is equipped with a base board
to mount the light emitting elements to be stored and a reflector board that has been laminate bonded
to the top surface of said base board,;

in addition to the formation of non-through holes for the mounting of the light emitting elements
therein in part of said base board, a wiring pattern is formed for the electrical connection of said
light emitting elements in the top edge periphery of said base board, and further, a heat conductor
with a thickness that is thicker than that of the metal thin film that forms said wiring pattern is
formed on the bottom surface of said non-through holes;

through holes with a diameter that is larger than that of said non-through holes are formed on said
reflector board without blocking the non-through holes that were formed on said base board, and in
addition to the formation of a reflecting film constructed of a metal thin film on the inner
circumferential surface thereof, a part of the wiring pattern (light emitting element connection land)
is formed in the top edge periphery of the non-through holes of said base board such that, when said
reflector board is placed on the top surface of said base board, there will be exposure to the bottom
surface of the through holes of said reflector board.

[8] The wiring board as described in Claim 7 above characterized in that a reflecting film that is
constructed of a metal thin film and that may be formed on the inner peripheral surface of the
through holes of said reflector board or the inner peripheral surface of the non-through holes of said
base board is formed of either silver, nickel, or aluminum that boasts good reflectivity in relation to
white light.

[9] The wiring board as described in Claim 7 above characterized in that a plurality of through holes
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are further formed on said base board and on the edge surface of said reflector board that has been
laminate bonded to the top surface thereof to pass through to both of said substrates, and after
mounting the light emitting elements, to cut along the approximate center of the through holes of
both of said substrates, while at the same time, part of said wiring pattern (light emitting elements
connection land) that was formed in the periphery of the through holes of said base board and a
conductor layer that is electrically connected thereto is formed in the inner circumference of said
through holes in order to provide terminal electrodes for the external connection of said light
emitting elements.

[10] The wiring board as described in Claim 9 above characterized in that non-through holes, for
which one of either the top edge surface of said reflector board of the through holes that pass through
both of said base board and said reflector board that was laminate bonded to the top surface thereof
or the bottom edge surface of said base board has been blocked using a sealing element, are formed
in the terminal electrodes of said wiring board, and after mounting the light emitting elements, a cut
is made along the approximate center of the non-through holes of both of said substrates for use as
the terminal electrodes.

[11] The wiring board as described in Claim 7 above characterized in that the non-through holes of
said base board are formed as non-through holes with ®2.0 to 6.0 for the installation of a plurality
of light emitting elements inside a single non-through hole.

[12] The wiring board as described in Claim 7 above characterized in that the reflective surface on the
inner circumference of the through holes formed in the reflector board that was laminate bonded to
the top surface of said base board has a tapered shape in which the top edge surface spreads beyond

the bottom surface of said base board (with a taper angle of 90° to 120°).
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