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(54) Semiconductor light emitting device

(57) The embodiment discloses a semiconductor
light emitting device (100). The semiconductor light emit-
ting device includes a first conductive semiconductor lay-
er (111); a first electrode layer (119) below the first con-
ductive semiconductor layer; a semiconductor layer

(120) at an outer peripheral portion of the first conductive
semiconductor layer; an active layer (113) on the first
conductive semiconductor layer; a second conductive
semiconductor layer (115) on the active layer; and a sec-
ond electrode layer (140) on the second conductive sem-
iconductor layer.
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Description

BACKGROUND

[0001] The embodiment relates to a semiconductor
light emitting device and a method of manufacturing the
same.
[0002] Groups III-V nitride semiconductors have been
extensively used as main materials for light emitting de-
vices, such as a light emitting diode (LED) or a laser diode
(LD), due to the physical and chemical characteristics
thereof. In general, the groups III-V nitride semiconduc-
tors include a semiconductor material having a compo-
sitional formula of InxAlyGa1-x-yN (0≤x≤1, 0 ≤y≤1, and
0≤x+y≤1).
[0003] The LED is a semiconductor device, which
transmits signals by converting an electric signal into in-
frared ray or light using the characteristics of compound
semiconductors. The LED is also used as a light source.
[0004] The LED or LD using the nitride semiconductor
material is mainly used for the light emitting device to
provide the light. For instance, the LED or the LD is used
as a light source for various products, such as a keypad
light emitting part of a cellular phone, an electric sign-
board, and an illumination device.

SUMMARY

[0005] The embodiment provides a semiconductor
light emitting device and a method of manufacturing the
same, capable of reducing current concentration onto an
edge area of a first conductive semiconductor layer.
[0006] The embodiment provides a semiconductor
light emitting device and a method of manufacturing the
same, capable of reducing current transferred to an edge
area of a first conductive semiconductor layer by forming
a semiconductor layer having relatively low-concentra-
tion at an outer peripheral portion of the first conductive
semiconductor layer.
[0007] According to an embodiment of the present in-
vention, there is provided a semiconductor light emitting
device comprising: a first conductive semiconductor lay-
er; a first electrode layer below the first conductive sem-
iconductor layer; a semiconductor layer at an outer pe-
ripheral portion of the first conductive semiconductor lay-
er; an active layer on the first conductive semiconductor
layer; a second conductive semiconductor layer on the
active layer; and a second electrode layer on the second
conductive semiconductor layer.
[0008] According to another embodiment of the
present invention, there is provided a semiconductor light
emitting device comprising: a first conductive semicon-
ductor layer including a first electrode contact layer and
a first conductive nitride layer on the first electrode con-
tact layer; a first electrode layer below the first conductive
semiconductor layer; a semiconductor layer at a lateral
side of the first electrode contact layer and at an outer
lower portion of the first conductive nitride layer; an active

layer on the first conductive nitride layer; a second con-
ductive semiconductor layer on the active layer; and a
second electrode layer on the second conductive semi-
conductor layer.
[0009] According to another embodiment of the
present invention, there is provided a semiconductor
light-emitting device package comprising: a semiconduc-
tor light-emitting device including, a first conductive sem-
iconductor layer, a first electrode layer below the first
conductive semiconductor layer, a semiconductor layer
at an outer peripheral portion of the first conductive sem-
iconductor layer, an active layer on the first conductive
semiconductor layer, a second conductive semiconduc-
tor layer on the active layer, and a second electrode layer
on the second conductive semiconductor layer; a body
in which the semiconductor light-emitting device is dis-
posed; and a plurality of lead electrodes connected to
the semiconductor light-emitting device.
[0010] According to still another embodiment of the
present invention, there is provided a method of manu-
facturing a semiconductor light emitting device, the meth-
od comprising forming a first semiconductor layer on a
substrate; forming a semiconductor layer on an outer pe-
ripheral portion of the first conductive semiconductor lay-
er; forming an active layer on the first conductive semi-
conductor layer; forming a second conductive semicon-
ductor layer on the active layer; and forming a second
electrode layer on the second conductive semiconductor
layer.
[0011] The embodiment can prevent current applied
to a first electrode layer from being concentrated onto an
edge area.
[0012] The embodiment can improve light emitting ef-
ficiency.
[0013] The embodiment can improve reliability of the
semiconductor light emitting device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a sectional view showing a semiconductor
light emitting device according to an embodiment;
FIG. 2 is a bottom view of a semiconductor light emit-
ting device according to an embodiment; and
FIGS. 3 to 14 are sectional views showing the pro-
cedure for manufacturing a semiconductor light emit-
ting device according to an embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0015] In the description of the embodiments, it will be
understood that, when a layer (or film), a area, a pattern,
or a structure is referred to as being "on" or "under" an-
other substrate, another layer (or film), another area, an-
other pad, or another pattern, it can be "directly" or "in-
directly" on the other substrate, layer (or film), area, pad,
or pattern, or one or more intervening layers may also

1 2 



EP 2 224 502 A1

3

5

10

15

20

25

30

35

40

45

50

55

be present. Such a position of the layer has been de-
scribed with reference to the drawings.
[0016] The thickness and size of each layer shown in
the drawings can be exaggerated, omitted or schemati-
cally drawn for the purpose of convenience or clarity. In
addition, the size of elements does not utterly reflect an
actual size.
[0017] Hereinafter, the embodiments will be described
with reference to the accompanying drawings.
[0018] FIG. 1 is a sectional view showing a semicon-
ductor light emitting device according to an embodiment,
and FIG. 2 is a bottom view of a semiconductor light emit-
ting device according to an embodiment.
[0019] Referring to FIGS. 1 and 2, the semiconductor
light emitting device 100 according to the embodiment
includes a light emitting structure 110, a semiconductor
layer 120, a channel layer 130, a second electrode layer
140 and a conductive support member 150.
[0020] The light emitting structure 110 includes a first
conductive semiconductor layer 111 having a first elec-
trode contact layer 111A and a first conductive nitride
layer 111B, an active layer 113, and a second conductive
semiconductor layer 115. The active layer 113 is inter-
posed between the first and second conductive semicon-
ductor layers 111 and 115.
[0021] The first conductive semiconductor layer 111
may include both first electrode contact layer 111A and
first conductive nitride layer 111B, or the first conductive
nitride layer 111B may be omitted.
[0022] The first electrode contact layer 111A may in-
clude at least one semiconductor layer doped with a first
conductive dopant. The first electrode contact layer 111A
may include a group III-V compound semiconductor. For
instance, the first electrode contact layer 111A may in-
clude at least one selected from the group consisting of
GaN, InN, AlN, InGaN, AlGaN, InAlGaN and AlInN. If the
first electrode contact layer 111A is an N type semicon-
ductor layer, the first conductive dopant is an N type do-
pant. For instance, the N type dopant can be selected
from the group consisting of Si, Ge, Sn, Se and Te.
[0023] A first electrode layer 119 having a predeter-
mined pattern can be disposed under the first electrode
contact layer 111A. The first electrode layer 119 may
have a circular pattern, a polygonal pattern or a pattern
having a branch structure. A roughness having concave-
convex configuration can be formed on a part or a whole
area of the bottom surface of the first electrode contact
layer 111A.
[0024] The first conductive nitride layer 111B is formed
on the first electrode contact layer 111A. The first con-
ductive nitride layer 111B may include at least one sem-
iconductor layer doped with a first conductive dopant.
The first conductive nitride layer 111B may include a
group III-V compound semiconductor. For instance, the
first conductive nitride layer 111B may include at least
one selected from the group consisting of GaN, InN, AlN,
InGaN, AlGaN, InAlGaN and AlInN. If the first conductive
nitride layer 111B is an N type semiconductor layer, the

first conductive dopant is an N type dopant. For instance,
the N type dopant can be selected from the group con-
sisting of Si, Ge, Sn, Se and Te.
[0025] The semiconductor layer 120 is formed at an
outer peripheral portion of the first electrode contact layer
111A. The semiconductor layer 120 may be a lightly
doped semiconductor layer or an undoped semiconduc-
tor layer. The semiconductor layer 120 may include at
least one selected from the group consisting of GaN, InN,
AlN, InGaN, AlGaN, InAlGaN and AlInN. The semicon-
ductor layer 120 is disposed at a lateral side of the first
electrode contact layer 111A and an outer lower portion
of the first conductive nitride layer 111B.
[0026] The thickness T of the semiconductor layer 120
may be less than the thickness of the first electrode con-
tact layer 111A. In addition, the thickness T of the sem-
iconductor layer 120 may be equal to or greater than the
thickness of the first electrode contact layer 111A. The
semiconductor layer 120 may have the thickness reach-
ing the upper portion of the first conductive nitride layer
111B. Further, the first electrode contact layer 111A is
spaced apart from the active layer 113 by a predeter-
mined distance.
[0027] The first electrode contact layer 111A and the
first conductive nitride layer 111B may have carrier con-
centration higher than that of the semiconductor layer
120. That is, the semiconductor layer 120 has a carrier
concentration lower than a carrier concentration of the
first conductive semiconductor layer 111. For instance,
the carrier concentration of the first electrode contact lay-
er 111A and the first conductive nitride layer 111B is 5∼9
x 1018cm-3 or above. The carrier concentration of the
semiconductor layer 120 is lower than the carrier con-
centration of the first electrode contact layer 111A and
the first conductive nitride layer 111B. For instance, the
carrier concentration of the semiconductor layer 120 is
1∼5 x 1015cm-3 or below.
[0028] In addition, the semiconductor layer 120 may
be doped with a first conductive dopant at low concen-
tration. The semiconductor layer 120 can be additionally
doped with a second conductive dopant or the semicon-
ductor layer 120 may not be doped with the conductive
dopant.
[0029] The active layer is formed on the first conductive
nitride layer 111B. The active layer 113 has a single quan-
tum well structure or a multiple quantum well (MQW)
structure. The active layer 113 may have a stack structure
including a well layer and a barrier layer, which are made
from group III-V compound semiconductor material. For
instance, the active layer 113 has a stack structure of
InGaN well/GaN barrier layers or AlGaN well/GaN barrier
layers.
[0030] The active layer 113 is made from material hav-
ing band gap energy according to wavelength of light to
be emitted. For instance, in the case of blue light having
wavelength of 460 to 470nm, the active layer 113 has a
single quantum well structure or a multiple quantum well
structure including the InGaN well/GaN barrier layers.
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The active layer 113 may include material capable of
providing light of visible ray band, such as blue light, red
light and green light.
[0031] A conductive clad layer may be formed on
and/or under the active layer. The conductive clad layer
may include an AlGaN layer.
[0032] The second conductive semiconductor layer
115 is disposed on the active layer 113. The second con-
ductive semiconductor layer 115 includes at least one
semiconductor layer doped with the second conductive
dopant. The second conductive semiconductor layer 115
may include a group III-V compound semiconductor. For
instance, the second conductive layer 115 may include
at least one selected from the group consisting of GaN,
InN, AlN, InGaN, AlGaN, InAlGaN and AlInN. If the sec-
ond conductive semiconductor layer is a P type semicon-
ductor layer, the second conductive dopant is a P type
dopant. For instance, the P type dopant can be selected
from the group consisting of Mg, Zn, Ca, Sr and Ba.
[0033] A third conductive semiconductor layer (not
shown) is formed on the second conductive semiconduc-
tor layer 115. If the first conductive semiconductor layer
111 is a P type semiconductor layer, the second conduc-
tive semiconductor layer 115 is an N type semiconductor
layer. The third conductive semiconductor layer may be
doped with the first conductive dopant. The light emitting
structure 110 may include one of an N-P junction struc-
ture, a P-N junction structure, an N-P-N junction struc-
ture, and a P-N-P junction structure.
[0034] The channel layer 130 and the second elec-
trode 140 are aligned on the second conductive semi-
conductor layer 115.
[0035] An inner portion of the channel layer 130 is dis-
posed on the second conductive semiconductor layer
115 along an outer peripheral portion of the second con-
ductive semiconductor layer 115. An outer portion of the
channel layer 130 extends out of the second conductive
semiconductor layer 115 so that the outer portion of the
channel layer 130 is exposed at an outer area A1 of the
light emitting structure 110. The channel layer 130 may
be formed on a boundary area of the top of the second
electrode layer 140. That is, the channel layer 130 may
be formed on the boundary area between the light emit-
ting structure 110 and the second electrode layer 140.
The channel layer 130 may be disposed between an out-
er upper portion of the second conductive semiconductor
layer 115 and the second electrode layer 140. The chan-
nel layer 130 may be formed of a conductive channel
layer using a conductive material or a non-conductive
channel layer using a non-conductive material.
[0036] The conductive channel layer may be formed
of a transparent conductive oxide layer or may include
at least one of Ti, Ni, Pt, Pd, Rh, Ir, and W. For example,
the transparent conductive oxide layer may be formed of
at least one of indium tin oxide (ITO), indium zinc oxide
(IZO), indium zinc tin oxide (IZTO), indium aluminum zinc
oxide (IAZO), indium gallium zinc oxide (IGZO), indium
gallium tin oxide (IGTO), aluminum zinc oxide (AZO), an-

timony tin oxide (ATO), and gallium zinc oxide (GZO).
[0037] In addition, if isolation etching is performed on
the light emitting structure 110 to separate the light emit-
ting structure 110 by a unit chip without the channel layer
121 during a chip separation process, fragments are gen-
erated from the second electrode layer 130. The frag-
ments are attached between the second conductive sem-
iconductor layer 115 and the active layer 113 or between
the active layer 113 and the first conductive semiconduc-
tor layer 111, such that electrical short may occur. Ac-
cordingly, the conductive protective layer is formed of a
material that is not cracked or does not generate frag-
ments during isolation etching. Therefore, the fragments
of the second electrode layer 130 are not generated and
the electrical short is not occurred.
[0038] In other words, the channel layer 130 may in-
clude conductive material or insulating material having
light transmittive property. The channel layer 130 is pre-
pared in the form of a frame and is disposed between an
outer portion of the second conductive semiconductor
layer 115 and the second electrode layer 140.
[0039] The channel layer 130 may include insulating
material selected from the group consisting of ZnO, SiO2,
SiOx, SiOxNy, Si3N4, Al2O3 and TiO2. When the channel
layer 130 includes the insulating material, the gap be-
tween the second electrode layer 140 and the light emit-
ting structure 110 can be widened.
[0040] The channel layer 130 may partially overlap the
light emitting structure 110 in a vertical direction. The
channel layer 130 may partially overlap the semiconduc-
tor layer 120 in a vertical direction.
[0041] The channel layer 130 increases the distance
of the side between the second electrode layer 140 and
the active layer 113. Accordingly, probability that electri-
cal short occurs between the second electrode layer 140
and the active layer 113 can be reduced.
[0042] A partial top of the channel layer 130 may be
exposed by the isolation etching. Accordingly, the chan-
nel layer 130 may contact a partial area of the light emit-
ting structure 110 in a vertical direction and the remaining
portion may not contact the light emitting structure 110
in a vertical direction.
[0043] The second electrode layer 140 is formed on
the second conductive semiconductor layer 115 and the
channel layer 130. The second electrode layer 140 in-
cludes at least one layer including at least one selected
from the group consisting of Ag, Ni, Al, Rh, Pd, Ir, Ru,
Mg, Zn, Pt, Au, Hf and combination thereof.
[0044] An ohmic layer (not shown) having a predeter-
mined pattern can be formed between the second elec-
trode layer 140 and the second conductive semiconduc-
tor layer 115. The ohmic layer may have a matrix pattern,
a cross pattern, a polygonal pattern or a circular pattern.
The ohmic layer may include at least one selected from
the group consisting of ITO (indium tin oxide), IZO (indium
zinc oxide), IZTO (indium zinc tin oxide), IAZO (indium
aluminum zinc oxide), IGZO (indium gallium zinc oxide),
IGTO (indium gallium tin oxide), AZO (aluminum zinc ox-
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ide) and ATO (antimony tin oxide). The light emitting
structure 110 may be formed on the ohmic contact layer
and the channel layer 130.
[0045] The conductive support member 150 is formed
on the second electrode layer 140. That is, the conductive
support member 150 may be disposed on the second
electrode layer 140. The conductive support member 150
may include material selected from the group consisting
of copper, gold, and carrier wafers (for instance, Si, Ge,
GaAs, ZnO, and SiC).
[0046] FIGS. 3 to 14 are sectional views showing the
procedure for manufacturing the semiconductor light
emitting device according to the embodiment.
[0047] Referring to FIG. 3, a buffer layer 103 is formed
on a substrate 101, and the first electrode contact layer
111A is formed on the buffer layer 103.
[0048] The substrate 101 may include material select-
ed from the group consisting of Al203, GaN, SiC, ZnO,
Si, GaP, InP or GaAs. A predetermined concave-convex
pattern can be formed on the substrate 101.
[0049] A nitride semiconductor can be grown on the
substrate 101. In this case, growth equipment may be
selected from the group consisting of E-beam evapora-
tor, PVD (physical vapor deposition), CVD (chemical va-
por deposition), PLD (plasma laser deposition), dual-type
thermal evaporator, sputtering, and MOCVD (metal or-
ganic chemical vapor deposition). However, the embod-
iment is not limited to the above growth equipment. For
instance, the nitride semiconductor may include a com-
pound semiconductor having a chemical formula of
InxAlyGa1-x-yN (0≤x≤1, 0≤y≤1, and 0≤x+y≤1).
[0050] The buffer layer 103 is formed on the substrate
101. The buffer layer 103 attenuates the lattice mismatch
between the semiconductor layer to be grown on the buff-
er layer 103 and the substrate 101. For instance, the
buffer layer 103 attenuates the lattice mismatch between
the GnN layer to be grown on the buffer layer 103 and
the substrate 101. The buffer layer may include at least
one selected from the group consisting of GaN, InN, AlN,
InGaN, AlGaN, InAlGaN and AlInN. An undoped semi-
conductor layer (not shown) or another semiconductor
layer can be formed on the buffer layer 103. The undoped
semiconductor layer may include an undoped GaN layer,
which is not doped with the first or second conductive
dopant. The buffer layer 103 and/or the undoped semi-
conductor layer may be omitted or may not exist in the
resulted device.
[0051] The first electrode contact layer 111A includes
at least one semiconductor layer doped with the first con-
ductive dopant. The first electrode contact layer 111A
may include a group III-V compound semiconductor. For
instance, the first electrode contact layer 111A may in-
clude at least one selected from the group consisting of
GaN, InN, AlN, InGaN, AlGaN, InAlGaN and AlInN. If the
first electrode contact layer 111A is an N type semicon-
ductor layer, the first conductive dopant is an N type do-
pant. For instance, the N type dopant can be selected
from the group consisting of Si, Ge, Sn, Se and Te.

[0052] If the first electrode contact layer 111A is an N-
GaN layer, the N type dopant, silane gas including the N
type dopant, such as NH3, TMGa (or TEGa) or Si, is
supplied to form the N type GaN layer having a prede-
termined thickness.
[0053] Referring to FIGS. 4 to 6, a recess 105 is formed
in the first electrode contact layer 111A to form the sem-
iconductor layer 120. The recess 105 can be formed by
etching a chip boundary area through a dry etching using
a mask pattern. A depth of the recess 105 is equal to or
more than the thickness of the first electrode contact layer
111A, but the embodiment is not limited thereto. The re-
cess 105 can be prepared in the form of a strip along the
chip boundary area.
[0054] The semiconductor layer 120 is formed in the
recess 105 of the first electrode contact layer 111A. The
semiconductor layer 120 may be a lightly doped semi-
conductor layer or an undoped semiconductor layer. The
semiconductor layer 120 may include at least one select-
ed from the group consisting of GaN, InN, AlN, InGaN,
AlGaN, InAlGaN and AlInN. If the semiconductor layer
120 is an undoped GaN layer, the semiconductor layer
120 can be formed by supplying NH3 or TMGa (or TEGa).
[0055] The semiconductor layer 120 has carrier con-
centration lower than that of the first electrode contact
layer 111A. If the first electrode contact layer 111A has
normal carrier concentration, the semiconductor layer
120 has low carrier concentration or the semiconductor
layer 120 is undoped. In addition, if the first electrode
contact layer 111A has high carrier concentration, the
semiconductor layer 120 has low carrier concentration
or the semiconductor layer 120 is undoped.
[0056] For instance, the carrier concentration of the
first electrode contact layer 111A is 5∼9 x 1018cm-3 or
above. The carrier concentration of the semiconductor
layer 120 is lower than the carrier concentration of the
first electrode contact layer 111A. For instance, the car-
rier concentration of the semiconductor layer 120 is 1-5
x 1015cm-3 or below.
[0057] That is, the semiconductor layer 120 is doped
with the first conductive dopant at low concentration or
doped with the second conductive dopant. In addition,
the semiconductor layer 120 may not be doped with the
conductive dopant.
[0058] Referring to FIGS. 5 to 7, the first conductive
nitride layer 111B is formed on the first electrode contact
layer 111A and the semiconductor layer 120. The first
conductive nitride layer 111B may include at least one
semiconductor layer doped with the first conductive do-
pant. The first conductive nitride layer 111B may include
a group III-V compound semiconductor. For instance, the
first conductive nitride layer 111B may include at least
one selected from the group consisting of GaN, InN, AlN,
InGaN, AlGaN, InAlGaN and AlInN. If the first conductive
nitride layer 111B is an N type semiconductor layer, the
first conductive dopant is an N type dopant. For instance,
the N type dopant can be selected from the group con-
sisting of Si, Ge, Sn, Se and Te.
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[0059] The first conductive nitride layer 111B may in-
clude the semiconductor material identical to or different
from the first electrode contact layer 111A and the em-
bodiment is not limited thereto. The carrier concentration
of the first conductive nitride layer 111B is higher than
that of the semiconductor layer 120. For instance, the
first conductive nitride layer 111B has the carrier concen-
tration of 5∼9 x 1018cm-3 or above.
[0060] The first conductive nitride layer 111B may be
omitted. In this case, the first electrode contact layer 111A
has relatively large thickness and the semiconductor lay-
er 120 has thickness corresponding to 1/2 - 3/5 thickness
of the first electrode contact layer 111A. In addition, the
top surface of the semiconductor layer 120 may be sealed
by the nitride semiconductor layer (for instance, the first
conductive semiconductor layer).
[0061] Referring to FIG. 8, the active layer 113 is
formed on the first conductive nitride layer 111B of the
first conductive semiconductor layer 111, and the second
conductive semiconductor layer 115 is formed on the ac-
tive layer 113.
[0062] The active layer 113 has a single quantum well
structure or a multiple quantum well (MQW) structure.
The active layer 113 may have a stack structure including
a well layer and a barrier layer, which are made from
group III-V compound semiconductor material. For in-
stance, the active layer 113 has a stack structure of In-
GaN well/GaN barrier layers or AlGaN well/GaN barrier
layers.
[0063] A conductive clad layer may be formed on
and/or under the active layer. The conductive clad layer
may include an AlGaN layer.
[0064] The second conductive semiconductor layer
115 includes at least one semiconductor layer doped with
the second conductive dopant. The second conductive
semiconductor layer 115 may include a group III-V com-
pound semiconductor. For instance, the second conduc-
tive layer 115 may include at least one selected from the
group consisting of GaN, InN, AlN, InGaN, AlGaN, InAl-
GaN and AlInN. If the second conductive semiconductor
layer 115 is a P type semiconductor layer, the second
conductive dopant is a P type dopant. For instance, the
P type dopant can be selected from the group consisting
of Mg, Zn, Ca, Sr and Ba.
[0065] A third conductive semiconductor layer (not
shown) is formed on the second conductive semiconduc-
tor layer 115. If the first conductive semiconductor layer
111 is a P type semiconductor layer, the second conduc-
tive semiconductor layer 115 is an N type semiconductor
layer. The third conductive semiconductor layer may be
doped with the first conductive dopant. The light emitting
structure 110 may include one of an N-P junction struc-
ture, a P-N junction structure, an N-P-N junction struc-
ture, and a P-N-P junction structure.
[0066] Referring to FIG. 9, the channel layer 130 is
formed on the top surface of the second conductive sem-
iconductor layer 115. The channel layer 130 may include
one selected from the group consisting of ITO, IZO, IZTO,

IAZO, IGZO, IGTO, AZO, ATO, SiO2, SiOx, SiOxNy,
Si3N4, Al2O3 and TiO2.
[0067] The channel layer 130 is prepared in the form
of a frame at an edge area of the second conductive
semiconductor layer 115 of the chip. The channel layer
may include light transmittive material or insulating ma-
terial.
[0068] In other words, the channel layer 130 may be
selectively formed on the light emitting structure 110, be-
ing corresponding to a unit chip area.
[0069] The channel layer 130 may be formed on a
boundary of the unit chip area using a mask pattern. The
channel layer 130 may be formed using various deposi-
tion methods such as a sputtering method.
[0070] Referring to FIGS. 9 and 10, the second elec-
trode layer 140 is formed on the channel layer 130 and
the second conductive semiconductor layer 115, and the
conductive support member 150 is formed on the second
electrode layer 140.
[0071] The second electrode layer 140 and the con-
ductive support member 150 are conductive layers that
serve as a second electrode. An ohmic pattern (not
shown) having a predetermined pattern can be formed
between the second conductive semiconductor layer 115
and the second electrode layer 140.
[0072] The second electrode layer 140 may include at
least one layer including at least one selected from the
group consisting of Ag, Ni, Al, Rh, Pd, Ir, Ru, Mg, Zn, Pt,
Au, Hf and combination thereof, but the embodiment is
not limited thereto. The conductive support member 150
may include material selected from the group consisting
of copper, gold, and carrier wafers (for instance, Si, Ge,
GaAs, ZnO, and SiC), but the embodiment is not limited
thereto.
[0073] Referring to FIGS. 10 and 11, the substrate 101
disposed below the first electrode contact layer 111A is
removed. For instance, the substrate 101 can be re-
moved through the laser lift off (LLO) scheme. That is, if
the laser having a predetermined wavelength band is ir-
radiated onto the substrate 101, thermal energy is con-
centrated on the boundary surface between the substrate
101 and the first electrode contact layer 111A, so that
the substrate 101 is separated from the first electrode
contact layer 111A. After removing the substrate 101,
the buffer layer 103 is removed through an etching
scheme.
[0074] The substrate 101 can be removed through an-
other scheme. For instance, if the buffer layer 103 exists
between the substrate 101 and the first conductive sem-
iconductor layer 111, wet etchant is injected into the buff-
er layer 103 to remove the buffer layer 103, thereby re-
moving the substrate 101.
[0075] After the substrate 101 has been removed, the
bottom surface of the first electrode contact layer 111A
polished through the ICP/RIE (inductively coupled plas-
ma/reactive ion etching) scheme.
[0076] Referring to FIGS. 12 and 13, after the substrate
101 has been removed, a mesa etching is performed to
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expose an outer lower portion of the channel layer 130
at the chip boundary area. The mesa etching may be the
dry etching or the wet etching. At this time, the outer area
A1 of the light emitting structure 110 is cut.
[0077] If the channel layer 130 includes conductive
material, the light emitting efficiency can be improved
due to the ohmic characteristic of the channel layer 130.
If the channel layer 130 includes insulating material, the
gap between the second electrode 140 and the second
conductive semiconductor layer 114 can be widened.
[0078] The first electrode layer 119 having a predeter-
mined pattern can be formed below the first electrode
contact layer 111A. The concave-convex roughness can
be formed on the bottom surface of the first electrode
contact layer 111A. After or before the first electrode layer
119 has been formed, a dicing process is performed to
provide individual chips.
[0079] If forward power is supplied to the semiconduc-
tor light emitting device 100, power is applied to the first
electrode layer 119 and the conductive support member
150. The first electrode contact layer 111A of the light
emitting structure 110 is formed at an outer peripheral
portion thereof with the semiconductor substrate 120.
Thus, current may not flow to an edge (that is, an outer
peripheral portion) of the first electrode contact layer
111A, but flow to the active layer 120 through the first
conductive nitride layer 111B. The semiconductor light
emitting device according to the embodiment can mini-
mize the current flowing through the edge of the device,
so that the light emitting efficiency and reliability of the
device can be improved.
[0080] The semiconductor light emitting device ac-
cording to the embodiments can be applied to various
devices, such as a light emitting device package, a back-
light unit, and an illumination device.
[0081] The light emitting device package may include
a body, a first lead electrode, a second lead electrode, a
semiconductor light emitting device according to the em-
bodiments, and a molding member.
[0082] The first lead electrode and the second lead
electrode may be disposed at the body. The semicon-
ductor light-emitting device may be electrically connect-
ed to the first lead electrode and the second lead elec-
trode. The molding member may be configured to mold
the semiconductor light emitting device.
[0083] The body may be formed to include, for exam-
ple, silicon material, synthetic resin, or metallic material,
and an inclined surface may be formed around the sem-
iconductor light emitting device. The first lead electrode
and the second lead electrode may be electrically dis-
connected from each other, and may provide power to
the semiconductor light emitting device. Also, the first
lead electrode and the second lead electrode may reflect
light emitted from the semiconductor light emitting de-
vice, thus increasing light efficiency. Also, the first lead
electrode and the second lead electrode may serve to
discharge heat generated by the semiconductor light
emitting device.

[0084] The semiconductor light emitting device may
be disposed on the body, or may be disposed on the first
lead electrode or the second lead electrode. The semi-
conductor light emitting device may be electrically con-
nected by, for example, a wire to the first lead electrode,
and may be connected to the second lead electrode in,
for example, a die-bonding configuration.
[0085] The molding member may mold the semicon-
ductor light emitting device to protect the semiconductor
light emitting device. Also, a fluorescent material may be
included in the molding member to change a wavelength
of light emitted from the semiconductor light emitting de-
vice.
[0086] The semiconductor light emitting device ac-
cording to embodiments may be packaged in, for exam-
ple, a semiconductor substrate, an insulating substrate,
or a ceramic substrate (such as resin material or silicon).
[0087] The semiconductor light emitting device ac-
cording to the embodiments can be applied to a backlight
unit.
[0088] The backlight unit can be adapted to a display
apparatus such as a liquid crystal display to supply light
to the display apparatus. The backlight unit may include
a light supply part, a light guide plate, and an optical
sheet. The light emitting device package according to the
embodiment can be adapted to the light supply part. The
backlight unit may not employ the light guide plate.
[0089] The semiconductor light emitting device ac-
cording to the embodiments can be applied to an illumi-
nation device.
[0090] The illumination device may include a case and
a light supply module. The light supply module may be
disposed in the case. The light emitting device package
according to the embodiments can be adapted to the light
supply module.
[0091] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,"
etc., means that a particular feature, structure, or char-
acteristic described in connection with the embodiment
is included in at least one embodiment of the invention.
The appearances of such phrases in various places in
the specification are not necessarily all referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with
any embodiment, it is submitted that it is within the pur-
view of one skilled in the art to effect such feature, struc-
ture, or characteristic in connection with other ones of
the embodiments.
[0092] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, var-
ious variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to
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variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.

Claims

1. A semiconductor light emitting device comprising:

a first conductive semiconductor layer;
a first electrode layer below the first conductive
semiconductor layer;
a semiconductor layer at an outer peripheral por-
tion of the first conductive semiconductor layer;
an active layer on the first conductive semicon-
ductor layer;
a second conductive semiconductor layer on the
active layer; and
a second electrode layer on the second conduc-
tive semiconductor layer.

2. The semiconductor light emitting device according
to claim 1, wherein the semiconductor layer has a
carrier concentration lower than a carrier concentra-
tion of the first conductive semiconductor layer.

3. The semiconductor light emitting device according
to claim 1, wherein the semiconductor layer includes
an undoped semiconductor layer.

4. The semiconductor light emitting device according
to claim 1, wherein the semiconductor layer is
spaced apart from the active layer.

5. The semiconductor light emitting device according
to claim 1, wherein the first conductive semiconduc-
tor layer includes a first electrode contact layer and
a first conductive nitride layer.

6. The semiconductor light emitting device according
to claim 5, wherein the first electrode contact layer
is disposed on the first electrode layer and at a lateral
side of the semiconductor layer.

7. The semiconductor light emitting device according
to claim 5, wherein the first conductive nitride layer
has a carrier concentration higher than a carrier con-
centration of the semiconductor layer.

8. The semiconductor light emitting device according
to claim 5, wherein the first electrode contact layer
and the first conductive nitride layer have a carrier
concentration of about 5-9 x 1018cm-3 or above.

9. The semiconductor light emitting device according
to claim 5, wherein the semiconductor layer is dis-
posed at a lateral side of the first electrode contact
layer and at an outer lower portion of the first con-

ductive nitride layer.

10. The semiconductor light emitting device according
to claim 1, further comprising a channel layer dis-
posed between an outer upper portion of the second
conductive semiconductor layer and the second
electrode layer.

11. The semiconductor light emitting device according
to claim 10, wherein the channel layer is formed of
conductive material or insulating material.

12. The semiconductor light emitting device according
to claim 1, wherein the semiconductor layer has a
carrier concentration of about 1-5 x 1015cm-3 or be-
low.

13. The semiconductor light emitting device according
to claim 1, wherein the semiconductor layer includes
at least one selected from the group consisting of
GaN, InN, AlN, InGaN, AlGaN, InAlGaN and AlInN.

14. The semiconductor light emitting device according
to claim 1, wherein the semiconductor layer is doped
with at least one material selected from the group
consisting of Si, Ge, Sn, Se and Te.

15. A semiconductor light-emitting device package com-
prising:

a semiconductor light-emitting device including
a first conductive semiconductor layer;
a first electrode layer below the first conductive
semiconductor layer;
a semiconductor layer at an outer peripheral por-
tion of the first conductive semiconductor layer;
an active layer on the first conductive semicon-
ductor layer;
a second conductive semiconductor layer on the
active layer; and
a second electrode layer on the second conduc-
tive semiconductor layer;
a body in which the semiconductor light-emitting
device is disposed; and
a plurality of lead electrodes connected to the
semiconductor light-emitting device.
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