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(57) Abstract: The present
invention relates to a light emitting
element. The present invention
provides a light emitting element,
comprising: a substrate; a first
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electrode formed in one side of
the substrate; a second electrode
formed in the other side of the
substrate; a light emitting chip
connected to the first and second
electrodes; a first terminal formed
in a concave portion and electrically
connected to the first electrode, the
concave portion being formed in
one side surface of the substrate;
and a second terminal formed in
a convex portion to be fitted into
] the first terminal and connected to

the second electrode, the convex
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portion being formed in the other
side surface of the substrate.
According to the present invention,
it is possible to provide a light
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emitting element, which includes
connection terminals capable of
easily connecting and driving
a plurality of the light emitting
elements in serial or parallel without
an additional printed circuit board.
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Description
LIGHT EMITTING ELEMENT PROVIDED WITH

CONNECTING TERMINALS
Technical Field

The present invention relates to a light emitting element, and more particularly, to a
connection structure of a light emitting element.
Background Art

In general, a light emitting element has advantages of small size, light weight, and
low power consumption enough to save energy as compared to a conventional light
emitting apparatus. In spite of such advantages, the light emitting element could not be
employed in a display device or a lamp apparatus, since its luminance is lower than
that of a conventional element. Thus, recently, a plurality of light emitting elements are
connected to each other in order to increase its luminance, whereby the plurality of
connected light emitting elements have been employed in an indicator light of a
vehicle, a signal lamp or the like.

Fig. 1 is a plan view of a conventional light emitting element.

Referring to Fig. 1, a conventional light emitting element comprises a housing 10,
first and second electrodes 20a and 20b formed in the body 10 to be exposed to the
outside, a light emitting chip 40 mounted on the first electrode 20a, and a wire 60 for
connecting the light emitting chip 40 and the second electrode 20b.

Conventional light emitting elements themselves are provided with no structure for
connecting the conventional light emitting elements in serial or parallel. Accordingly,
when a plurality of light emitting elements are connected to each other in serial or
parallel in order to be used in a display device or light apparatus, the plurality of light
emitting elements are mounted to an additional printed circuit board one by one to
constitute a circuit. Therefore, there is a problem in that the manufacturing cost and
time is wasted.

In addition, when one of the plurality of light emitting elements connected on the
printed circuit board in serial or parallel gets out of order, there is cumbersomeness in
that the corresponding light emitting element should be replaced after removing a
material, such as solder, for attaching the light emitting element to the circuit printed
board.

Disclosure of Invention

Technical Problem
In order to solve the aforementioned problems, an object of the present invention is

to provide a light emitting element, which is provided with connection terminals to be
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directly connected to an adjacent light emitting element and a structure to be coupled
to the connection terminals to easily connect a plurality of the light emitting elements.
Technical Solution

According to the present invention for achieving the object, there is provided a
light emitting element, comprising: a substrate; a first electrode formed in one side of
the substrate; a second electrode formed in the other side of the substrate; a light
emitting chip connected to the first and second electrodes; a first terminal formed in a
concave portion and electrically connected to the first electrode, the concave portion
being formed in one side surface of the substrate; and a second terminal formed in a
convex portion to be fitted into the first terminal and connected to the second
electrode, the convex portion being formed in the other side surface of the substrate.

At this time, a third terminal may be formed in a concave or convex portion and
electrically connected to the first electrode, the concave or convex portion being
formed in one side surface of the substrate between the first and second electrodes; a
fourth terminal may be formed in a convex or concave portion to be fitted into or
around the third terminal and electrically connected to the first electrode, the convex or
concave portion being formed in the opposite side surface of the substrate to the third
terminal; a fifth terminal may be formed in a concave or convex portion and
electrically connected to the second electrode, the concave or convex portion being
formed in one side surface of the substrate between the first and second electrodes; and
a sixth terminal may be formed in a convex or concave portion to be fitted into or
around the fifth terminal and electrically connected to the second electrode, the convex
or concave portion being formed in the opposite side surface of the substrate to the
fifth terminal.

In addition, according to the present invention, there is provided a light emitting
element, comprising: a substrate; a first electrode formed in one side of the substrate; a
second electrode formed in the other side of the substrate; a light emitting chip
connected to the first and second electrodes; a first terminal formed in a concave or
convex portion and electrically connected to the first electrode, the concave or convex
portion being formed in one side surface of the substrate; a second terminal formed in
a convex or concave portion to be fitted into or around the first terminal and
electrically connected to the first electrode, the convex or concave portion being
formed in the other side surface of the substrate opposite to the first terminal; a third
terminal formed in a concave or convex portion and electrically connected to the
second electrode, the concave or convex portion being formed in one side surface of
the substrate; and a fourth terminal formed in a convex or concave portion to be fitted

into or around the third terminal and electrically connected to the second electrode, the
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convex or concave portion being formed in the other side surface of the substrate
opposite to the third terminal.

At this time, the first and second electrodes may be formed to extend to an
innermost side in the concave portion of the substrate and a distal end side of the
convex portion thereof.

In addition, convex portions may be formed in the substrate corresponding to the
convex portions of the first and second electrodes.

An inside of the concave portion may be wider than an entrance thereof, and the
convex portion may correspond thereto.

In the meantime, the substrate may have a horizontal cross section of a rectangle,
and the concave and convex portions may be formed to be mated with each other.

In addition, the convex and concave portions in a left and right side surfaces of the
substrate may not be fitted into and around the concave and convex portions in an

upper and lower side surface of the substrate.

Advantageous Effects

According to the present invention as mentioned above, it is possible to provide a
light emitting element, which includes connection terminals capable of easily
connecting and driving a plurality of the light emitting elements in serial or parallel
without an additional printed circuit board.
Brief Description of the Drawings

Fig. 1 is a plan view of a conventional light emitting element;

Fig. 2 is a horizontal sectional view of a light emitting element according to the
present invention;

Fig 3 is a plan view of the light emitting element according to the present invention;

Fig. 4 is a sectional view taken along line A-A' of Fig. 3;

Fig. 5 is a horizontal sectional view of the plurality of light emitting elements
connected in parallel according to the present invention;

Fig. 6 is a horizontal sectional view of the plurality of light emitting elements
connected in serial according to the present invention;

Figs. 7 and 8 are horizontal sectional views of light emitting elements according to
other embodiments of the present invention;

Fig. 9 is a horizontal sectional view of the plurality of light emitting elements
connected in parallel according to the other embodiment of the present invention; and

Fig. 10 is a horizontal sectional view of the plurality of light emitting elements

connected in serial according to the other embodiment of the present invention.
Best Mode for Carrying Out the Invention

Hereinafter, embodiments of the present invention will be described in detail with



WO 2007/094560 PCT/KR2006/005826

[27]

[28]

[29]

[30]

[31]

[32]

reference to the accompanying drawings.

However, the present invention is not limited to the embodiments disclosed below
but may be implemented into different forms. These embodiments are provided only
for illustrative purposes and for full understanding of the scope of the present invention
by those skilled in the art. Throughout the drawings, like reference numerals are used
to designate like elements.

Fig. 2 is a horizontal sectional view of a light emitting element according to an
embodiment of the present invention, and Fig 3 is a plan view of Fig. 2.

Referring to Figs. 2 and 3, a light emitting element according to the embodiment of
the present invention comprises a quadrangle-shaped substrate 100 having convex and
concave portions formed in side surfaces thereof, a first electrode 160a formed on one
side of the substrate 100, a second electrode 160b formed on the other side of the
substrate 100, a light emitting chip 180 mounted on the first electrode 160a, a wire 200
connecting the light emitting chip 180 and the second electrode 160b, and a hollow
housing 110 on the substrate 100 not to shield the light from the light emitting chip
180. Furthermore, the light emitting element may further comprise a molding portion
(not shown) for encapsulating the light emitting chip 180 and the wire 200 in the
hollow portion of the housing 110.

The light emitting chip 180, which is a light source of the light emitting element
according to the present embodiment, emits light when electrons and holes are
combined in semiconductor P-N junctions by applying an electric current to the light
emitting element. The light emitting chip 180 may include first and second semi-
conductor layers (not shown), and an active layer (not shown) formed between the first
and second semiconductor layers. In this embodiment, the first semiconductor layer is
a P-type semiconductor layer, and the second semiconductor layer is an N-type semi-
conductor layer. In addition, a P-type electrode (not shown) is formed on an upper
portion of the light emitting chip 140, i.e., on a surface of the P-type semiconductor
layer, and an N-type electrode (not shown) is formed on a lower portion of the light
emitting chip 140, i.e., on a surface of the N-type semiconductor layer. At this time,
the N-type electrode is in contact with the first electrode 160a, and the P-type electrode
is electrically connected to the second electrode 160b through the wire 200.

A general printed circuit board (PCB) may be used as the square substrate 100,
which serves to support the first and second electrodes 160a and 160b and electrically
separate them from each other. Of course, as the substrate 100, it is possible to use a
housing made of a polyphthalamid (PPA), liquid crystal polymer (LCP) or the like. At
this time, the housing, which is an insulator, supports the first and second electrodes
160a and 160b formed thereon and electrically separates them from each other.

In a prior art, the plurality of light emitting elements are connected in parallel or
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serial on an additional printed circuit board, on which a pattern is formed, in order to
connect a plurality of light emitting elements. However, in the present invention, at
least one convex or concave portion connected to each of the first and second
electrodes 160a and 160b is formed in a side surface of the housing 100, so that the
plurality of light emitting elements are intended to be easily connected to each other
without an additional printed circuit board.

In addition, it is preferred that the first and second electrodes 160a and 160b be
formed to cover the convex and concave portions formed in the square substrate 100 in
order not to cause a short circuit when the plurality of light emitting elements are
connected. That is, as shown in Fig. 4, it is preferred that the first and second
electrodes 160a and 160b be formed to be bent by 90 degrees at the innermost side in
the concave portion and at the distal end side of the convex portion and to extend
downwardly. Accordingly, the first electrode is formed with first and third parallel
connection terminals 120a and 120c and third and fourth serial connection terminals
140c and 140d, and the second electrode is formed with second and fourth parallel
connection terminals 120b and 120d and first and second serial connection terminals
140a and 140b. In addition, large areas of the first and second electrodes 160a and
160b come in contact with each other when the plurality of light emitting elements are
connected in parallel or serial, so that it is possible to prevent the light emitting
elements from being short-circuited when connecting them.

Further, in an upper side surface of the substrate 100 with a horizontal cross section
to be generally rectangular, the first parallel connection terminal 120a is formed on the
convex portion of the first electrode 160a, and the second parallel connection terminal
120b is formed on the convex portion of the second electrode 160b. Furthermore, the
first and second serial connection terminals 140a and 140b are formed on the convex
portion of the right side surface of the substrate 100. In a lower side surface thereof,
the third parallel connection terminal 120c is formed in the concave portion of the first
electrode 160a, and the fourth parallel connection terminal 120d is formed in the
concave portion of the second electrode 160b. In addition, the third and fourth serial
connection terminals 140c and 140d are formed in the left side surface of the substrate
100. At this time, the first and second parallel connection terminals 120a and 120b
formed on the upper side surface and the first and second serial terminals 140a and
140b formed on the right side are in a convex shape. Also, the third and fourth parallel
connection terminals 120c and 120d formed in the lower side surface and the third and
fourth serial terminals 140c and 140d formed in the left side surface adjacent to the
lower side surface are in a concave shape.

When the plurality of light emitting elements having the configuration mentioned

above are connected in parallel, the first and second parallel connection terminals 120a
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and 120b of a convex shape in the side surface of the substrate 100 are coupled to the
third and fourth parallel connection terminals 120c and 120d of a concave shape cor-
responding to the first and second parallel connection terminals 120a and 120b, as
shown in Fig. 5. At this time, the first and third parallel connection terminals 120a and
120c cause the first electrodes 160a to be electrically connected to each other, and the
second and fourth parallel connection terminals 120b and 120d cause the second
electrodes 160b to be electrically connected to each other.

Further, when the plurality of light emitting elements having the configuration
mentioned above are connected in serial, the first and second serial connection
terminals 140a and 140b of a convex shape in the side of the body are coupled to the
third and fourth serial connection terminals 140c and 140d of a concave shape cor-
responding to the first and second serial connection terminals 140a and 140b, as shown
in Fig. 6. At this time, the first and third serial connection terminals 140a and 140c are
electrically connected to the second electrodes 160b, and the second and fourth serial
connection terminals 140b and 140d are electrically connected to the second electrodes
160b. That is, the first and second electrodes of the adjacent elements are connected to
each other.

In this case, only the first and third serial connection terminals 140a and 140c may
be formed without the second and fourth serial connection terminals 140b and 140d.
However, the present invention is not limited thereto, only first to fourth parallel
connection terminals 120a to 120d for parallel connection may be formed as shown in
Fig. 7, and therefore, a plurality of light emitting elements can be connected in parallel
as shown in Fig. 9.

In addition, only first to fourth serial connection terminals 140a to 140d for serial
connection may be formed as shown in Fig. 8, and therefore, a plurality of light
emitting elements can be connected in serial as shown in Fig. 10. However, it is
preferred that both serial and parallel connection terminals be formed in a light
emitting element in order to be connected to each other in both serial and parallel.
Furthermore, a number of the first to fourth serial connection terminals 140a to 140d
and the first to fourth parallel connection terminals 120a to 120d may be formed
according to use of a light emitting element.

In the meantime, it is preferred that the serial connection terminal be formed in a
different shape from the parallel connection terminal so as not to connect the serial
connection terminal to the parallel connection terminal inadvertently. That is, in order
for the parallel connection terminals to be coupled to each other and for the serial
connection terminals to be coupled to each other, the first and second parallel
connection terminals 120a and 120b have the same shape, and the third and fourth

parallel connection terminals 120c and 120d are formed in a shape such that they are
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coupled to the first and second parallel connection terminals 120a and 120b. In
addition, the first and second serial connection terminals 140a and 140b have the same
shape, and the third and fourth serial connection terminals 140c and 140d are formed
in a shape such that they are coupled to the first and second serial connection terminals
140a and 140b. At this time, it is preferred that the first and second parallel connection
terminals 120a and 120b be formed in a different shape from the first and second serial
connection terminals 140a and 140b and the third and fourth parallel connection
terminals 120c and 120d be also formed in a different shape from the third and fourth
serial connection terminals 140c and 140d.

It is also preferred that the inside of the concave portion in the parallel and serial
connection terminals be wider than the entrance thereof, and the convex portion of the
parallel and serial connection terminals be formed in a shape corresponding to the
concave portion in order to securely fix the parallel connection terminals and the serial
connection terminals, respectively, when the light emitting elements are coupled to
each other.

According to the light emitting elements having the parallel and serial connection
terminals firmed as mentioned above, there are advantages in that it is possible to
reduce the cumbersome that light emitting elements should be mounted on an
additional printed circuit board to form the circuit and to drive light emitting elements
after arranging them in serial or parallel as easily as a jigsaw puzzle is done.

In the meantime, the first and second electrodes 160a and 160b formed on the
substrate 100 are those through which power is applied to the light emitting element
from the outside, and are generally made of conductive metal. The first and second
electrodes 160a and 160b are formed on the substrate 100 and respectively spaced
apart from the center of the substrate 100 to prevent a short circuit.

At this time, the vertical type light emitting chip, in which the electrodes are formed
on both top and bottom thereof, is mounted on the first electrode 160a, and the light
emitting chip 180 is connected to the second electrode 160b through the wire 200.
However, the present invention is not limited thereto, but a horizontal type light
emitting chip, in which electrodes are formed on the surfaces facing the same
direction, may be mounted on the first electrode 160a. At this time, the connection
between the light emitting chip and the first and second electrodes 160a and 160b for
applying power from the outside to the light emitting chip may be performed by means
of a two-tap wire structure using two wires. However, for the manufacturing cost and
convenience in the process, it is preferred that the light emitting element be man-
ufactured using a one-tap wire structure in which the vertical type light emitting chip is
connected to the first electrode 160a through a wire.

The molding portion (not shown), which is to protect the light emitting chip 180
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and the wire 200, is mad of epoxy resin and silicon resin. In addition, a lens section of
a convex shape is formed in an upper portion of the molding portion to get an effect of
focusing light. However, the present invention is not limited thereto, but the molding
portion may be formed in a variety of shape according to the convenience and purpose
in the process.

In the meantime, the housing 110 is formed on the substrate 100. At this time, it is
preferred that the housing 110 be not formed over the light emitting chip 200 in order
not to shield the light emitted from the light emitting chip 200. In addition, a reflection
portion is formed by providing the housing 110 with an inclined portion in the cir-
cumference of the light emitting chip 200. However, the present invention is not
limited thereto, but the housing 110 may not be formed.

Meanwhile, the light emitting element according to the present invention may
further include at least a phosphor (not shown) which absorbs the light emitted from
the light emitting chip 180 and then convert the wavelength of the light. That is, the
light emitting chip 180 may include a light emitting chip for emitting blue light, and
the phosphor may include a yellow excited phosphor. In addition, the light emitting
chip 180 may include a light emitting chip for emitting ultra violet light, and the
phosphor may include a mixture of a red excited phosphor, a green excited phosphor
and a blue excited phosphor at a predetermined ratio. At this time, the molding portion
may be formed with the phosphor added thereto.

Hereinafter, a manufacturing method of the light emitting element according to the
present invention will be described in brief.

For manufacturing the light emitting element according to the present invention,
first, a substrate is prepared. At this time, instead of the substrate, a housing may be
used, which is mad of a resin with high thermal conductivity and superior insulating
property, such as a poly phthal amid (PPA) or liquid crystal polymer (LCP). Here, the
substrate or housing is formed in the shape of a rectangular prism and the parallel and
serial connection terminals are formed in the four side surfaces thereof.

That is, the first and second parallel connection terminals are formed on the left and
right sides of the upper side surface of the substrate, on which the first and second
electrodes will be formed, respectively. In addition, the first and second serial
connection terminals are formed on the right side surface of the substrate. The third
and fourth parallel connection terminals are formed on the left and right sides of the
lower side surface of the substrate, on which the first and second electrodes will be
formed, respectively. In addition, the third and fourth serial connection terminals are
formed on the left side surface of the substrate. At this time, the first and second
parallel connection terminals formed on the upper side surface of the substrate and the

first and second serial connection terminals formed on the right side surface of the
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substrate are formed in a convex shape. Further, the third and fourth parallel
connection terminals formed on the lower side surface of the substrate and the third
and fourth serial connection terminals formed on the left side surface of the substrate
are formed in a concave shape.

Next, the first and second electrodes are formed of conductive metal, such as copper
(Cu) or aluminum (Al), on the substrate. At this time, the first and second electrodes
are respectively spaced apart from the upper center of the substrate. The first electrode
is formed to be electrically connected to the first and third parallel connection
terminals and the third and fourth serial connection terminals, and the second electrode
is formed to be electrically connected to the second and fourth parallel connection
terminals and the first and second serial connection terminals.

The light emitting chip that is separately manufactured is mounted on the first
electrode, and the light emitting chip and the second electrode are then connected
through the wire, which is made of metal with high conductivity, such as gold (Au) or
aluminum (Al). At this time, if the light emitting chip is not a vertical type but a
horizontal type, an insulator may be formed between the light emitting chip and the
first electrode, and the light emitting chip and the first and second electrodes are
connected through two wires.

Next, the housing is formed of a material, such as poly phthal amid (PPA) or liquid
crystal polymer (LCP), to cover a portion of the first and second electrodes. At this
time, it is preferred that the housing do not cover the above of the light emitting chip so
as not to shield the light emitted therefrom.

Thereafter, the molding portion is formed by encapsulating the wire and light
emitting chip exposed to the outside with liquid silicon resin or epoxy resin and curing
it at a certain temperature and for a certain time, thereby completing the light emitting
element according to the present invention.

The scope of the present invention is not limited to the embodiments described
above but is defined by the claims. It will be apparent that those skilled in the art can
make various modifications and changes thereto within the scope of the invention
defined by the claims.

That is, although in the aforementioned embodiments, the substrate has a horizontal
cross section of a rectangle, the present invention is not limited thereto but the
substrate may have a shape in which the number of both opposite side surfaces is two

or more.
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Claims
A light emitting element, comprising:
a substrate;
a first electrode formed in one side of the substrate;
a second electrode formed in the other side of the substrate;
a light emitting chip connected to the first and second electrodes;
a first terminal formed in a concave portion and electrically connected to the first
electrode, the concave portion being formed in one side surface of the substrate;
and
a second terminal formed in a convex portion to be fitted into the first terminal
and connected to the second electrode, the convex portion being formed in the
other side surface of the substrate.
The light emitting element as claimed in claim 1, further comprising a third
terminal formed in a concave or convex portion and electrically connected to the
first electrode, the concave or convex portion being formed in one side surface of
the substrate between the first and second electrodes; a fourth terminal formed in
a convex or concave portion to be fitted into or around the third terminal and
electrically connected to the first electrode, the convex or concave portion being
formed in the opposite side surface of the substrate to the third terminal; a fifth
terminal formed in a concave or convex portion and electrically connected to the
second electrode, the concave or convex portion being formed in one side surface
of the substrate between the first and second electrodes; and a sixth terminal
formed in a convex or concave portion to be fitted into or around the fifth
terminal and electrically connected to the second electrode, the convex or
concave portion being formed in the opposite side surface of the substrate to the
fifth terminal.
A light emitting element, comprising:
a substrate;
a first electrode formed in one side of the substrate;
a second electrode formed in the other side of the substrate;
a light emitting chip connected to the first and second electrodes;
a first terminal formed in a concave or convex portion and electrically connected
to the first electrode, the concave or convex portion being formed in one side
surface of the substrate;
a second terminal formed in a convex or concave portion to be fitted into or
around the first terminal and electrically connected to the first electrode, the

convex or concave portion being formed in the other side surface of the substrate
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opposite to the first terminal;

a third terminal formed in a concave or convex portion and electrically connected
to the second electrode, the concave or convex portion being formed in one side
surface of the substrate; and

a fourth terminal formed in a convex or concave portion to be fitted into or
around the third terminal and electrically connected to the second electrode, the
convex or concave portion being formed in the other side surface of the substrate
opposite to the third terminal.

The light emitting element as claimed in any one of claims 1 to 3, wherein the
first and second electrodes are formed to extend to an innermost side in the
concave portion of the substrate and a distal end side of the convex portion
thereof.

The light emitting element as claimed in any one of claims 1 to 3, wherein an
inside of the concave portion is wider than an entrance thereof, and the convex
portion corresponds thereto.

The light emitting element as claimed in claim 2, wherein the convex and
concave portions in a left and right side surfaces of the substrate are not fitted
into and around the concave and convex portions in an upper and lower side

surface of the substrate.
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