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(57) Abstract: Disclosed is a light emitting diode including a plurality of light emitting elements and a method of fabricating the
same. The light emitting diode includes: a substrate; a plurality of light emitting elements disposed on the substrate; interconnection
lines connecting the light emitting elements to each other, wherein the plurality of light emitting elements comprise outer light emit-
ting elements aligned along an edge of the substrate, each of the outer light emitting elements comprises an inner face directed to -
wards an adjacent light emitting element and an outer face disposed adjacent the edge of the substrate and directed towards an out -
side of the substrate, and the inner face of at least one of the outer light emitting elements comprises a more gently slanted side sur -
face than the outer face thereof.
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Description
Title of Invention: LIGHT EMITTING DIODE HAVING
PLURALITY OF LIGHT EMITTING ELEMENTS AND

[1]

[2]

[3]

[4]

[5]

[6]

METHOD OF FABRICATING THE SAME
Technical Field

The present invention relates to a light emitting diode and a method of fabricating the
same and, more particularly, to a light emitting diode including a plurality of light

emitting elements and a method of fabricating the same.

Background Art

Light emitting diodes are widely used for display devices and backlight units. In
addition, with low power consumption and long lifespan as compared with existing in-
candescent lamps or fluorescent lamps, applications of the light emitting diodes have
expanded to general lighting by replacing existing incandescent lamps, fluorescent
lamps, and the like.

Generally, light emitting diodes are operated at a predetermined forward voltage and
thus cannot be operated at high voltage. To solve this problem, a light emitting diode
capable of being operated at high voltage is developed by disposing a plurality of light
emitting elements on a single substrate and connecting the light emitting elements to
each other in series.

Fig. 1 is a plan view of a typical light emitting diode including a plurality of light
emitting elements and Fig. 2 is a cross-sectional view of the light emitting diode taken
along line A-A of Fig. 1.

Referring to Fig. 1 and Fig. 2, the light emitting diode includes a substrate 21, a
plurality of light emitting elements including light emitting elements S1, S2, an in-
sulation layer 31, an n-contact 33, a p-contact 35, interconnection lines 37, an n-pad
39a, and a p-pad 39b. In addition, each of the light emitting elements includes an n-
type semiconductor layer 23, an active layer 25, and a p-type semiconductor layer 27.

The plural light emitting elements are separated from each other and connected to
each other in series between the n-pad 39a and the p-pad 39b by the interconnection
lines 37. For example, each of the interconnection lines 37 connects the n-contact 33,
which is electrically connected to the n-type semiconductor layer 23 of one light
emitting element, to the p-contact 35, which is electrically connected to the p-type
semiconductor layer 27 of another light emitting element. The n-contact 33 is
connected to the n-type semiconductor layer 23a exposed by mesa-etching, and the p-
contact 35 is electrically connected to the p-type semiconductor layer 27 through a

transparent electrode 29.
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The insulation layer 31 is disposed under the interconnection lines 37 and prevents
short circuit between the n-type semiconductor layer 23 and the p-type semiconductor
layer 27 in a single light emitting element by the interconnection lines 37. In addition,
the insulation layer 31 may cover side surfaces of the light emitting elements and the
transparent electrode 29 to protect the same from moisture and the like.

On the other hand, the n-contact 33, the p-contact 35 and the interconnection lines 37
are formed by depositing a conductive material by a deposition technique such as
electron beam evaporation or sputtering, followed by patterning the conductive
material. At this time, when the light emitting elements have perpendicular side
surfaces, it is difficult to deposit the conductive material on the side surfaces of the
light emitting elements, thereby causing easy disconnection of the interconnection
lines 37 on the side surfaces of the light emitting elements.

To prevent disconnection of the interconnection lines 37, as shown in Fig. 2, the side
surfaces of all of the light emitting elements including the light emitting elements S1,
S2 are slanted at an angle of less than 90 degrees relative to an upper surface of the
substrate 21. Each of the light emitting elements S1, S2 has a slanted side surface 28a
which faces an adjacent light emitting element, and a slanted side surface 28b which is
adjacent an edge of the substrate 21.

Fig. 3 is a schematic sectional view illustrating a dicing process using a laser to form
a light emitting diode.

Referring to Fig. 3, the light emitting elements are formed to have the slanted side
surfaces 28a, 28b, and the transparent electrode 29, the insulation layer 31 and the in-
terconnection lines 37 (see Fig. 1) are formed. Then, laser beams are radiated along a
scribing line, followed by breaking the substrate 21, such that light emitting diodes are
divided into individual chips. The scribing line is formed along an area between the
slanted side surfaces 28b.

As aresult, the light emitting diode shown in Figs. 1 and 2 is completed, and
includes the light emitting elements each having the slanted side surfaces 28a, 28b.
Particularly, the side surfaces of the light emitting elements disposed adjacent the edge
of the light emitting diode are constituted by the slanted side surfaces 28b.

In the related art, disconnection of the interconnection lines 37 is prevented by
forming the side surfaces of the light emitting elements to be slanted. However, when
the side surfaces of the light emitting elements are slanted, light emitting areas of the
light emitting elements, that is, the areas of the active layers 25 are decreased. A
gentler slope of the slanted side surfaces 28a, 28b causes further reduction in light
emitting area. Reduction in light emitting area of the light emitting elements results in
deterioration in light output and increase in forward voltage V{.

The above information disclosed in this Background section is only for enhancement
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of understanding of the background of the invention and, therefore, it may contain in-
formation that does not constitute prior art.

Disclosure of Invention

Technical Problem

Exemplary embodiments of the present invention provide a light emitting diode
including a plurality of light emitting elements and capable of increasing light emitting
areas of the light emitting elements without disconnection of interconnection lines.

Exemplary embodiments of the present invention provide a light emitting diode
including a plurality of light emitting elements and capable of reducing forward
voltage of the light emitting elements while enhancing light output.

Additional features of the invention will be set forth in the description which follows,
and in part will become apparent from the description, or may be learned from practice

of the invention.

Solution to Problem

Embodiments of the present invention disclose a light emitting diode including a
plurality of light emitting elements disposed on a substrate. In addition, at least one of
the light emitting elements includes a side surface slanted at an angle of less than 90°
relative to the substrate and a side surface perpendicular to the substrate. With this
structure, the light emitting diode provides increased light emitting areas to the light
emitting element, thereby decreasing forward voltage of the light emitting elements
while enhancing light output.

The light emitting diode may include: a substrate; a plurality of light emitting
elements disposed on the substrate; and interconnection lines connecting the light
emitting elements to each other. In addition, the plurality of light emitting elements
include outer light emitting elements aligned along an edge of the substrate, and each
of the outer light emitting elements includes an inner face directed towards an adjacent
light emitting element and an outer face disposed adjacent the edge of the substrate and
directed towards an outside of the substrate. Further, the inner face of at least one of
the outer light emitting elements may include a more gently slanted side surface than
the outer face thereof.

Each of the interconnection lines may connect adjacent light emitting elements to
each other through the more gently slanted side surface than the outer face.

In addition, the outer face of at least one of the outer light emitting elements may
include a side surface substantially perpendicular to the substrate. Further, each of the
outer faces of the outer light emitting elements may include a side surface per-
pendicular to the substrate. Furthermore, the perpendicular side surfaces may be flush

with a side surface of the substrate.
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Each of the outer faces may be composed of a single plane, but is not limited thereto.
Alternatively, each of the outer faces may include a stepped portion.

In addition, each of the light emitting elements may include a first conductivity type
semiconductor layer, an active layer, and a second conductivity type semiconductor
layer. Here, the stepped portion may be formed on the first conductivity type semi-
conductor layer. Further, side surfaces of the active layer and the second conductivity
type semiconductor layer may be covered with an insulation layer.

Embodiments of the present invention provide a method of fabricating a light
emitting diode including a plurality of light emitting elements, which includes:
growing a semiconductor stack including a first conductivity type semiconductor layer,
an active layer and a second conductivity type semiconductor layer on a substrate;
patterning the semiconductor stack to form an isolation trench in a unit light emitting
diode chip area; and dividing the semiconductor stack and the substrate using a laser.
Here, the plurality of light emitting elements include outer light emitting elements
aligned along an edge of the substrate, and each of the outer light emitting elements
includes an inner face formed by the isolation trench and an outer face formed by
dividing the semiconductor stack using the laser, in which the inner face includes a
more gently slanted side surface than the outer face.

During formation of the isolation trench, the inner face is formed to have a gentle
slope and the outer face is formed by a laser beam, thereby increasing light emitting
areas of the light emitting elements.

The method may further include etching the second conductivity type semiconductor
layer and the active layer to expose the first conductivity type semiconductor layer
before or after forming the isolation trench.

The method may further include forming interconnection lines, which connect
adjacent first and second conductivity type semiconductor layers to each other across
the isolation trench. With this structure, a relatively gently slanted inner face is
provided to the interconnection lines, thereby preventing disconnection of the inter-
connection lines.

The first conductivity type semiconductor layer may be exposed in a contact area for
forming an ohmic contact. In addition, the first conductivity type semiconductor layer
may also be exposed in a scribing line area.

In addition, the method may further include forming an insulation layer covering the
isolation trench and the scribing line area. The insulation layer exposes the contact
area.

It is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory and are intended to provide further

explanation of the invention as claimed.
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Advantageous Effects of Invention

According to embodiments of the present invention, in a light emitting diode
including a plurality of light emitting elements, inner and outer faces of the light
emitting elements arranged along an edge of a substrate are formed to have different
slopes, thereby increasing light emitting areas of the light emitting elements while
preventing disconnection of interconnection lines. As a result, the light emitting diode
can decrease forward voltage of the light emitting elements while enhancing light
output.

Brief Description of Drawings

Fig. 1 is a schematic plan view of a light emitting diode in the related art.

Fig. 2 is a schematic cross-sectional view of the light emitting diode taken along line
A-A of Fig. 1.

Fig. 3 is a schematic sectional view illustrating a method of fabricating a light
emitting diode in the related art.

Fig. 4 is a schematic plan view of a light emitting diode according to an exemplary
embodiment of the present invention.

Fig. 5 is a schematic cross-sectional view of the light emitting diode taken along line
B-B of Fig. 4.

Fig. 6 is a schematic sectional view illustrating a method of fabricating a light
emitting diode according to an exemplary embodiment of the present invention.

Fig. 7 is a schematic plan view of a light emitting diode according to an exemplary
embodiment of the present invention.

Fig. 8 is a schematic cross-sectional view of the light emitting diode taken along line
B-B of Fig. 7.

Fig. 9 is a schematic sectional view illustrating a method of fabricating a light
emitting diode according to an exemplary embodiment of the present invention.
Mode for the Invention

The invention is described more fully hereinafter with reference to the accompanying
drawings, in which exemplary embodiments of the invention are shown. This invention
may, however, be embodied in many different forms and should not be construed as
limited to the exemplary embodiments set forth herein. Rather, these exemplary em-
bodiments are provided so that this disclosure is thorough, and will fully convey the
scope of the invention to those skilled in the art.

Further, it should be noted that the drawings are not to precise scale, and some of the
dimensions, such as width, length, thickness, and the like, are exaggerated for clarity of
description in the drawings. Like components are denoted by like reference numerals

throughout the specification.
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Fig. 4 is a schematic plan view of a light emitting diode according to an exemplary
embodiment of the present invention, and Fig. 5 is a schematic cross-sectional view of
the light emitting diode taken along line B-B of Fig. 4.

Referring to Fig. 4 and Fig. 5, the light emitting diode according to this embodiment
includes a substrate 51, a plurality of light emitting elements (S1, S2, etc.), and inter-
connection lines 67. Further, the light emitting diode may include a first contact 63, a
second contact 635, first and second electrode pads 69a, 69b, a transparent electrode 59,
and an insulation layer 61. Here, each of the light emitting elements may include a first
conductivity type semiconductor layer 53, an active layer 55, and a second con-
ductivity type semiconductor layer 57.

The substrate 51 may be a sapphire (Al,O;) substrate, a silicon carbide (SiC)
substrate, a gallium nitride (GaN) substrate, an indium gallium nitride (InGaN)
substrate, an aluminum gallium nitride (AlGaN) substrate, an aluminum nitride (AIN)
substrate, a gallium oxide (Ga,O;) substrate, or a silicon substrate, without being
limited thereto. The substrate 51 may be an insulation substrate such as a sapphire
substrate, or a conductivity type substrate which includes an insulation layer on an
upper side thereof. Particularly, the substrate 51 is a patterned sapphire substrate.

The substrate 51 has a generally quadrangular shape and may have a rectangular
shape, as shown in the drawings, without being limited thereto. The substrate 51 has an
upper surface, a lower surface, and side surfaces connecting the upper and lower
surfaces to each other. The upper surface of the substrate 51 is surrounded by an edge
thereof.

The plurality of light emitting elements S1, S2, etc. are aligned on the upper surface
of the substrate 51. As shown in Fig. 5, each of the light emitting elements is a semi-
conductor stack, which includes the first conductivity type semiconductor layer 53, the
active layer 55 and the second conductivity type semiconductor layer 57.

The active layer 55 may have a single quantum well structure or a multi-quantum
well structure, and the materials and composition of the active layer are determined
depending upon desired wavelengths of light emitted from the light emitting elements.
For example, the active layer 55 may be formed of an AllnGaN-based compound semi-
conductor, for example, InGaN. On the other hand, the first and second conductivity
type semiconductor layers 53, 57 are formed of a material having a greater band gap
than the active layer 55, and formed of an AllnGaN-based compound semiconductor,
for example, GaN.

As shown, the second conductivity type semiconductor layer 57 is disposed on some
regions of the first conductivity type semiconductor layer 53, and the active layer 55 is
disposed between the first conductivity type semiconductor layer 53 and the second

conductivity type semiconductor layer 57. A contact area 53a of the first conductivity
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type semiconductor layer 53 is exposed. The first conductivity type semiconductor
layer 53 and the second conductivity type semiconductor layer 57 may be an n-type
semiconductor layer and a p-type semiconductor layer, respectively, or vice versa.

As shown in Fig. 4, the light emitting elements include outer light emitting elements
aligned along the edge of the substrate 51. Each of the outer light emitting elements
includes an inner face 58a directed towards an adjacent light emitting element and an
outer face 58b disposed adjacent the edge of the substrate 51 and directed towards an
outside of the substrate 51. Although not shown in Fig. 4, the light emitting elements
may include inner light emitting elements aligned on the substrate 51 and surrounded
by the outer light emitting elements. The inner light emitting elements have side
surfaces, which are constituted by the inner faces 58a directed towards adjacent light
emitting elements, and do not have the outer face 58b.

As shown in Fig. 5, the inner face 58a includes a more gently slanted side surface
than the outer face 58b. The inner face 58a is gently slanted to prevent disconnection
of the interconnection lines 67. The outer face 58b may include a side surface sub-
stantially perpendicular to the upper surface of the substrate 51. In addition, the outer
face 58b may be flush with the side surface of the substrate 51 and may be formed
together with the side surface of the substrate 51 by the same process.

The transparent electrode 59 may be disposed on the second conductivity type semi-
conductor layer 57. The transparent electrode 59 may be formed of a transparent oxide,
such as indium tin oxide (ITO), or a transparent metallic material, such as Ni/Au or the
like.

The first contact 63 may be disposed on the contact area 53a of the first conductivity
type semiconductor layer 53 and the second contact 65 may be disposed on the second
conductivity type semiconductor layer 57. The second contact 65 may be electrically
connected to the second conductivity type semiconductor layer 57 through the
transparent electrode 59.

On the other hand, the first and second electrode pads 69a, 69b are disposed on the
substrate 51. The first electrode pad 69a is electrically connected to the first con-
ductivity type semiconductor layer 53 of one light emitting element, and the second
electrode pad 69b is electrically connected to the second conductivity type semi-
conductor layer 57 of another light emitting element.

As shown in Fig. 4, each of the first and second electrode pads 69a, 69b may be
disposed on the light emitting elements, but is not limited thereto. Alternatively, the
first and second electrode pads 69a, 69b may be separated from the light emitting
elements. For example, the first and second electrode pads 69a, 69b may be formed on
the substrate 51, on the first conductivity type semiconductor layer 53, on the second

conductivity type semiconductor layer 57, or on the transparent electrode 59, while
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being separated from the light emitting elements.

The first and second electrode pads 69a, 69b receive power from an external power
source and may be bonded to, for example, bonding wires. The light emitting diode is
operated by power applied to the first and second electrode pads 69a, 69b.

The interconnection lines 67 electrically connect adjacent light emitting elements to
each other. The interconnection lines 67 may connect adjacent light emitting elements
to each other in series. Specifically, the interconnection lines 67 connect the first
contact 63 of one light emitting element to the second contact 65 of another light
emitting element adjacent thereto. The interconnection lines 67 pass through the inner
faces 58a of the light emitting elements. Particularly, the interconnection lines 67 pass
through relatively gently slanted side surfaces, whereby disconnection of the inter-
connection lines can be prevented. The interconnection lines 67 may be formed of the
same material as that of the first and second contacts 63, 65 by the same process.

On the other hand, the insulation layer 61 is disposed between the interconnection
lines 67 and the light emitting elements, and prevents short circuit between the second
conductivity type semiconductor layer 57 and the first conductivity type semiconductor
layer 53 in one light emitting element by the interconnection lines 67. Further, the in-
sulation layer 61 may cover the inner faces 58a of the light emitting elements to protect
the light emitting elements.

In this embodiment, all of the inner faces 58a are illustrated as the relatively gently
slanted side surfaces. In alternative embodiments, some inner faces passing through the
interconnection lines 67 are gently slanted, and the other inner faces may be steeply
slanted side surfaces like the outer faces 58b.

According to this embodiment, the side surface of the light emitting element on
which the interconnection lines 67 are formed, that is, the inner face 58a of the light
emitting element, has a relatively gentle slope, and the outer face 58b thereof has a
relatively steep slope. Accordingly, in this embodiment, the outer face 58b of the light
emitting element may be disposed farther outside than the outer face 28b of the typical
light emitting element, as shown in Fig. 5, thereby increasing a light emitting area of
the light emitting element.

Fig. 6 is a schematic sectional view illustrating a method of fabricating a light
emitting diode according to an exemplary embodiment of the present invention.

Referring to Fig. 6, a semiconductor stack, which includes a first conductivity type
semiconductor layer 53, an active layer 55 and a second conductivity type semi-
conductor layer 57, is grown on a substrate 51. These semiconductor layers may be
grown by various methods, such as metal organic chemical vapor deposition
(MOCVD), molecular beam epitaxy (MBE), hydride vapor phase epitaxy (HVPE), and
the like.
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Then, the semiconductor stack is subjected to patterning to form an isolation trench
in a unit light emitting diode chip area. The isolation trench corresponds to a groove
which divides the light emitting elements from each other in Figs. 4 and 5.

Conventionally, the isolation trench is formed to divide not only individual light
emitting elements in the unit light emitting diode chip area, but also the light emitting
elements of adjacent light emitting diode chip areas. However, in this embodiment, the
isolation trench is formed to divide the light emitting elements in the unit light emitting
diode chip area from each other without dividing the light emitting elements of
adjacent chip areas.

Before or after dividing the semiconductor stack, etching, that is, mesa etching, is
performed to partially expose the first conductivity type semiconductor layer 53. The
first conductivity type semiconductor layer 53 of the contact area 53a is exposed by
mesa etching.

On the other hand, a transparent electrode 59 is formed on each of the light emitting
elements. The transparent electrode 59 may be formed before or after formation of the
isolation trench.

Further, a first contact 63 and a second contact 65 are formed on each of the light
emitting elements, and interconnection lines 67 may connect the first contact 63 of one
light emitting element to the second contact 65 of another light emitting element
adjacent thereto. The interconnection lines 67 are formed to pass through the isolation
trench. Further, the interconnection lines 67 may be formed such that the first and
second electrode pads 39a, 39b are electrically connected to the first and second con-
ductivity type semiconductor layers 53, 57, respectively. The first contact 63, second
contact 65, interconnection lines 67, first electrode pad 39a and second electrode pad
39b may be formed by the same process using photolithography and etching, or using a
lift-off process.

Before formation of the interconnection lines 67, an insulation layer 61 may be
formed to isolate the interconnection lines 67 from the light emitting elements. The in-
sulation layer 61 may be formed of, for example, SiO,, without being limited thereto.

Then, the semiconductor stack and the substrate are divided by a laser beam. The
laser beam is radiated along a scribing line. Scribing may be performed using a laser,
and then, the substrate may be divided into individual light emitting diode chips by
breaking.

Through division of the substrate using the laser, the substrate and light emitting
elements between adjacent light emitting diode chip areas are divided. Thus, the outer
light emitting elements are aligned along an edge of the substrate formed through
division of the substrate, and the outer faces 58b of the outer light emitting elements

are formed.
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The inner faces 58a formed by the isolation trench include more gently slanted side
surfaces than the outer faces 58b formed by dividing the semiconductor stack using the
laser. Accordingly, it is possible to prevent disconnection of the interconnection lines
67 passing through the isolation trench.

On the other hand, the outer faces 58b are formed through division of the substrate
using the laser instead of using the isolation trench, whereby the light emitting
elements have increased light emitting areas.

Fig. 7 is a schematic plan view of a light emitting diode according to an exemplary
embodiment of the present invention and Fig. 8 is a schematic cross-sectional view of
the light emitting diode taken along line B-B of Fig. 7.

Referring to Fig. 7 and Fig. 8, the light emitting diode according to this embodiment
is generally similar to the light emitting diode described with reference to Figs. 4 and 5
except that outer light emitting elements have stepped portions on outer faces thereof.

Specifically, each of the outer light emitting elements includes not only a contact
area 53a, but also a first conductivity type semiconductor layer area 53b exposed along
an edge of a substrate 51. As a result, the outer light emitting elements have the
stepped portion formed on the outer face 58b thereof. Each of the stepped portions is
formed on the first conductivity type semiconductor layer 53 and side surfaces of the
active layer 55 and the second conductivity type semiconductor layer 57 are disposed
on an inner area of the substrate 51.

On the other hand, as described with reference to Figs. 4 and 5, an insulation layer 61
isolates the interconnection lines 67 from the light emitting elements. The insulation
layer 61 covers the exposed area 53b of the first conductivity semiconductor layer, and
may cover side surfaces of an active layer 55 and a second conductivity type semi-
conductor layer 57.

According to this embodiment, the insulation layer 61 may cover the sides surfaces
of the active layer 55 and the second conductivity type semiconductor layer 57 to
prevent the active layer 55 from being exposed outside, whereby the light emitting
elements can be protected from moisture or the like, thereby improving reliability of
the light emitting diode.

Fig. 9 is a schematic sectional view illustrating a method of fabricating a light
emitting diode according to an exemplary embodiment of the present invention.

Referring to Fig. 9, the method according to this embodiment is generally similar to
the method described with reference to Fig. 6 except that a first conductivity semi-
conductor layer area 53b is exposed along a scribing line before radiation of laser
beams. The first conductivity semiconductor layer area 53b may be subjected to mesa
etching to expose a contact area 53a.

In this embodiment, an insulation layer 61 may be formed to cover the exposed area
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53b of the first conductivity semiconductor layer while covering side surfaces of an
active layer 55 and a second conductivity type semiconductor layer 57.

According to this embodiment, as the first conductivity semiconductor layer area 53b
is exposed along the scribing line by mesa etching, the insulation layer 61 may cover
the side surfaces of the active layer 55 and the second conductivity type semiconductor
layer 57.

Although some embodiments have been described above, the present invention is not
limited to these embodiments and features, and various modifications, changes, and al-
terations can be made without departing from the spirit and scope of the invention.
Therefore, it should be understood that the embodiments are not to be construed as
limiting the present invention, but are given to provide thorough understanding of the
present invention to those skilled in the art. The scope of the present invention should
be interpreted according to the following appended claims as covering all modi-

fications or variations derived from the appended claims and equivalents thereof.
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Claims
A light emitting diode comprising:
a substrate;
a plurality of light emitting elements disposed on the substrate; and
interconnection lines connecting the light emitting elements to each
other,
wherein the plurality of light emitting elements comprise outer light
emitting elements aligned along an edge of the substrate,
each of the outer light emitting elements comprises an inner face
directed towards an adjacent light emitting element and an outer face
disposed adjacent the edge of the substrate and directed towards an
outside of the substrate, and
the inner face of at least one of the outer light emitting elements
comprises a more gently slanted side surface than the outer face
thereof.
The light emitting diode of claim 1, wherein each of the inter-
connection lines connects adjacent light emitting elements to each other
through the more gently slanted side surface than the outer face.
The light emitting diode of claim 1, wherein the outer face of at least
one of the outer light emitting elements comprises a side surface per-
pendicular to the substrate.
The light emitting diode of claim 1, wherein each of the outer faces of
the outer light emitting elements comprises a side surface perpendicular
to the substrate.
The light emitting diode of claim 4, wherein the perpendicular side
surfaces are flush with a side surface of the substrate.
The light emitting diode of claim 4, wherein each of the outer faces has
a stepped portion.
The light emitting diode of claim 6, wherein each of the light emitting
elements comprises a first conductivity type semiconductor layer, an
active layer and a second conductivity type semiconductor layer,
the stepped portion being formed on the first conductivity type semi-
conductor layer,
side surfaces of the active layer and the second conductivity type semi-
conductor layer being covered with an insulation layer.
A method of fabricating a light emitting diode including a plurality of

light emitting elements, comprising:
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[Claim 9]

[Claim 10]

[Claim 11]

[Claim 12]

[Claim 13]

[Claim 14]
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growing a semiconductor stack on a substrate, the semiconductor stack
comprising a first conductivity type semiconductor layer, an active
layer, and a second conductivity type semiconductor layer;

patterning the semiconductor stack to form an isolation trench in a unit
light emitting diode chip area; and

dividing the semiconductor stack and the substrate using a laser
wherein the plurality of light emitting elements comprise outer light
emitting elements aligned along an edge of the substrate,

each of the outer light emitting elements comprises an inner face
formed by the isolation trench and an outer face formed by dividing the
semiconductor stack using the laser, and

the inner face comprises a more gently slanted side surface than the
outer face.

The method of claim 8, further comprising:

etching the second conductivity type semiconductor layer and the
active layer to expose the first conductivity type semiconductor layer
before or after forming the isolation trench.

The method of claim 9, further comprising:

forming interconnection lines connecting adjacent first and second con-
ductivity type semiconductor layers to each other across the isolation
trench.

The method of claim 10, wherein the first conductivity type semi-
conductor layer is exposed in a contact area for forming an ohmic
contact and in a scribing line area.

The method of claim 11, further comprising:

forming an insulation layer covering the isolation trench and the
scribing line area, the insulation layer exposing the contact area.

A light emitting diode comprising:

a substrate; and

a plurality of light emitting elements disposed on the substrate,

at least one of the light emitting elements comprising a side surface
slanted at an angle of less than 90° relative to an upper surface of the
substrate and a side surface perpendicular to the upper surface of the
substrate.

The light emitting diode of claim 13, wherein the perpendicular side

surface is flush with a side surface of the substrate.
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