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Description

Technical Field

[0001] The present invention relates to a light emitting
device, and more particularly, to a light emitting device
having a wavelength converting layer.

Background Art

[0002] Current light emitting diodes (LEDs) can be
made to be light in weight, thin in thickness and small in
size, and have advantages of energy reduction and long
lifetime. Accordingly, the LEDs are used as backlight
sources for various types of display devices including
cellular phones, and the like. Since an LED package hav-
ing an LED mounted therein can implement white light
having a high color rendering property, it is expected that
the LED package will be applied to general illumination
while substituting for white light sources such as fluores-
cent lamps.
[0003] Meanwhile, there are various methods of imple-
menting white light using LEDs. Among others, a method
is generally used in which white light is implemented by
combining an InGaN LED that emits blue light of 430 to
470nm and a phosphor that can convert the blue light
into light with a long wavelength. For example, the white
light may be implemented by combining a blue LED and
a yellow phosphor excited by the blue LED so as to emit
yellow light or by combining a blue LED and green and
red phosphors.
[0004] Conventionally, white LED packages have
been formed by encapsulating an LED chip with a resin
containing a phosphor at a package level. However, the
phosphor is not uniformly distributed in the resin, and it
is difficult to form the resin with a uniform thickness.
[0005] Accordingly, studies have been conducted to
develop a technique for providing an individual LED chip
having a wavelength converting layer with a uniform
thickness by forming a uniform phosphor layer at a wafer
level or a chip level. The LED chip having the wavelength
converting layer with a uniform thickness is provided at
the wafer level or the chip level, so that a process of
forming the wavelength converting layer can be omitted
at a package level. Further, since the wavelength con-
verting layer with the uniform thickness is used, it is pos-
sible to prevent color variations which could be generated
due to orientation angles.
[0006] However, in the technique as described above,
the individual LED chip has the wavelength converting
layer, so that, when a plurality of LED chips are required,
for example, in a high-power LED package, each of the
LED chips should be individually mounted and subjected
to wire bonding at the package level. Therefore, there is
a limitation in simplifying a packaging process. Further,
since a plurality of LED chips should be mounted, the
size of the package is increased, and it is difficult to pro-
vide a light source which may be considered as a point

light source.
[0007] Patent application US 2008/0173884 discloses
a device comprising two LEDs covered by a phos-
phor/binder coating. Each of the LEDs comprise one con-
tact and one additional contact passing through the coat-
ing. Patent application JP 2009 239116 A discloses an
LED comprising a light emitting element connected to
electrode pads by wire-bonding. A transparent sealing
resin covers both the light emitting element, the electrode
pads, as well as the wires.

Disclosure of Invention

Technical Problem

[0008] Accordingly, the present invention is conceived
to solve the aforementioned problems. An object of the
present invention is to provide a light emitting device hav-
ing a wavelength converting layer, which can simplify a
mounting process and/or a wire bonding process of a
plurality of chips, performed at a package level or a mod-
ule level, and decrease the size of a light source.
[0009] Another object of the present invention is to pro-
vide a light emitting device capable of preventing light
converted in a wavelength converting layer from being
again incident into the inside of an LED chip to be result-
antly lost.
[0010] Still another object of the present invention is
to provide a light emitting device capable of reducing the
damage of a wavelength converting layer by light.

Solution to the problem

[0011] The above-mentioned problem is solved by the
invention according to independent claim 1. Preferred
embodiments are described in the dependent claims.Ac-
cording to an aspect, there is provided a light emitting
device having a wavelength converting layer, compris-
ing: a plurality of semiconductor stacked structures elec-
trically connected to one another; a wavelength convert-
ing layer for covering the plurality of semiconductor
stacked structures; an electrode electrically connected
to at least one of the semiconductor stacked structures;
and at least one additional electrode positioned on the
electrode and passing through the wavelength convert-
ing layer to be exposed to the outside. Since the plurality
of semiconductor stacked structures are electrically con-
nected to one another, the additional electrode passing
through the wavelength converting layer can be disposed
only at a current input terminal and/or a current output
terminal, so that it is possible to simplify a wire bonding
process at a package level or a module level.
[0012] The plurality of semiconductor stacked struc-
tures may be electrically connected to one another by
means of connectors. The wavelength converting layer
may cover the connectors. For example, a single wave-
length converting layer may cover the plurality of semi-
conductor stacked structures. Since the single wave-
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length converting layer covers the plurality of semicon-
ductor stacked structures, the plurality of semiconductor
stacked structures can be integrally mounted on a chip
mounting member such as a package or a module.
[0013] The additional electrode may comprise a first
additional electrode through which current is outputted
from the light emitting device, and a second additional
electrode through which current is inputted to the light
emitting device. Further, the light emitting device may
have a plurality of first additional electrodes and a plurality
of second additional electrodes, or may have a single
first additional electrode and a single second additional
electrode.
[0014] At least one of the plurality of semiconductor
stacked structures comprise a plurality of light emitting
cells, and the plurality of light emitting cells may be elec-
trically connected to one another by wires.
[0015] In some embodiments, the wavelength convert-
ing layer may maintain a spatial relation between the plu-
rality of semiconductor stacked structures. That is, a sup-
port substrate for supporting the entire of the plurality of
semiconductor stacked structures may not separately
exist, and only the wavelength converting layer may com-
bine the plurality of semiconductor stacked structure.
[0016] In other embodiments, the support substrate
may maintain a spatial relation between the plurality of
semiconductor stacked structures. The wavelength con-
verting layer may cover the plurality of semiconductor
stacked structures on the support substrate.
[0017] The plurality of semiconductor stacked struc-
tures may comprise a first semiconductor stacked struc-
ture for emitting light of a first wavelength, and a second
semiconductor stacked structure for emitting light of a
second wavelength longer than the first wavelength.
[0018] The light emitting device may comprise a plu-
rality of LED chips. Here, the respective LED chips may
comprise a substrate and the semiconductor stacked
structures positioned on the substrate. The plurality of
LED chips may emit light of the same wavelength, but
the present invention is not limited thereto. The plurality
of LED chips may comprise LED chips for emitting light
of different wavelengths, respectively. Further, at least
one of the plurality of LED chips may have a plurality of
light emitting cells.
[0019] The connectors are not particularly limited, but
may comprise bonding wires. The additional electrode
may be formed using a ball bonding process of the wires.
In this case, the bonding wires may be formed together
with the additional electrode in the same process.
[0020] In some embodiments, the plurality of LED
chips may be arranged on the support substrate so as
to be supported by the support substrate. The light emit-
ting device may further comprise a bonding pattern
formed on the support substrate. A wire may be bonded
to the bonding pattern. Thus, the plurality of LED chips
can be easily connected to one another using the bonding
wires with the help of the bonding pattern.
[0021] The light emitting device further comprises a

spacer layer interposed between the wavelength con-
verting layer and the at least one of the semiconductor
stacked structures. The spacer layer is formed of an in-
sulating layer. The spacer layer comprises a distributed
Bragg reflector (DBR), and further comprises a stress
relief layer interposed between the DBR and the semi-
conductor stacked structure.
[0022] The spacer layer is interposed between the
wavelength converting layer and the semiconductor
stacked structure so that the wavelength converting layer
is spaced apart from the semiconductor stacked struc-
ture. The spacer layer prevents the yellowing of a phos-
phor in the wavelength converting layer, which might be
caused by light emitted from the semiconductor stacked
structure.
[0023] The DBR may be formed by alternately laminat-
ing insulating layers with different refractive indices, e.g.,
SiO2/TiO2 or SiO2/Nb2O5. By adjusting the optical thick-
nesses of the insulating layers with different refractive
indices, the DBR may be configured to transmit light gen-
erated in an active layer and reflect light converted in the
wavelength converting layer.
[0024] The stress relief layer relieves a stress which
might be caused in the DBR, so that it is possible to pre-
vent the DBR from being exfoliated from a layer formed
under the DBR, e.g., the semiconductor stacked struc-
ture. The stress relief layer may be formed of spin-on-
glass (SOG) or porous silicon oxide.
[0025] The additional electrode may have a width nar-
rower than that of the electrode. The width of the addi-
tional electrode may become narrower as the additional
electrode is further apart from the electrode. Accordingly,
the additional electrode can be stably attached to the
electrode, and it is possible to ensure the reliability of a
subsequent process of bonding wires.
[0026] According to another aspect, there is provided
a light emitting device comprising: a support substrate
having first and second lead electrodes; a plurality of LED
chips mounted on the support substrate; and a single
wavelength converting layer for covering the plurality of
LED chips. Here, the first and second lead electrodes
pass through the support substrate to extend to a bottom
of the support substrate.
[0027] Accordingly, since the light emitting device is
connected to an external power source using the first and
second lead electrodes, the additional electrode can be
omitted.
[0028] In some embodiments, the plurality of LED
chips may comprise a first LED chip for emitting light of
a first wavelength, and a second LED chip for emitting
light of a second wavelength longer than the first wave-
length.
[0029] Although the plurality of LED chips may be con-
nected to one another in series between the first and
second lead electrodes, the present invention is not lim-
ited thereto, and the plurality of LED chips may be con-
nected to one another in various manners. The plurality
of LED chips may be electrically connected to one an-
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other by means of bonding wires. Alternatively, the LED
chips are flip-bonded onto the support substrate so as to
be electrically connected to one another.
[0030] According to still another aspect, there are pro-
vided a light emitting module and a lighting assembly.
The light emitting module may comprise the light emitting
device as described above and a printed circuit board on
which the light emitting device is mounted. The lighting
assembly may comprise the light emitting module.

Advantageous Effects of Invention

[0031] Since a plurality of semiconductor stacked
structures are electrically connected to one another, an
additional electrode passing through a wavelength con-
verting layer is disposed only at a current input terminal
and/or a current output terminal, or lead electrodes pass-
ing through a support substrate is employed, so that it is
possible to simplify a wire bonding process at a package
level or a module level. Further, since the plurality of sem-
iconductor stacked structures are covered using the sin-
gle wavelength converting layer, the plurality of semicon-
ductor stacked structures can be integrally mounted on
a chip mounting member such as a package or a module.
Further, a spacer layer is employed, so that it is possible
to prevent a phosphor in the wavelength converting layer
from being damaged by light emitted from the semicon-
ductor stacked structure. Further, the spacer layer com-
prises a DBR, so that it is possible to prevent light con-
verted in the wavelength converting layer from being
again incident into the inside of the semiconductor
stacked structure, thereby improving light efficiency.

Description of Drawings

[0032]

Fig. 1 is a schematic plan view illustrating a light emit-
ting device according to a comparative example.
Fig. 2 is a sectional view taken along line A-A of Fig.
1, illustrating the light emitting device according to a
comparative example.
Fig. 3 is a sectional view illustrating a light emitting
device according to an embodiment of the present
invention.
Fig. 4 is a sectional view illustrating a light emitting
device according to another embodiment of the
present invention.
Fig. 5 is a sectional view illustrating a light emitting
device according to still another exemplary embod-
iment.
Fig. 6 is a plan view illustrating the light emitting de-
vice of Fig. 5.
Fig. 7 is a sectional view illustrating a light emitting
device according to still another exemplary embod-
iment.
Fig. 8 is a sectional view illustrating a light emitting
device according to still another exemplary embod-

iment.
Fig. 9 is a sectional view illustrating a light emitting
device according to still another exemplary embod-
iment.
Fig. 10 is a schematic plan view illustrating a light
emitting device according to still another exemplary
embodiment.
Fig. 11 is a sectional view illustrating the light emitting
device of Fig. 10.
Fig. 12 is a sectional view illustrating a light emitting
device according to still another exemplary embod-
iment.
Fig. 13 is a sectional view illustrating an LED pack-
age in which a light emitting device is mounted.
Fig. 14 is a sectional view illustrating an LED chip
having a plurality of light emitting cells.
Fig. 15 is a schematic plan view illustrating a light
emitting device according to still another exemplary
embodiment.
Fig. 16 is a sectional view taken along line A-A of
Fig. 15.
Fig. 17 is a schematic sectional view illustrating a
light emitting device according to an exemplary em-
bodiment.
Fig. 18 is a schematic sectional view illustrating a
light emitting module having a light emitting device
mounted therein according to an exemplary embod-
iment.
Fig. 19 is a schematic sectional view illustrating a
light emitting module having a light emitting device
mounted therein according to another exemplary
embodiment.
Fig. 20 is a schematic sectional view illustrating a
lighting assembly having a light emitting module
mounted therein according to an exemplary embod-
iment.

Mode for the Invention

[0033] Hereinafter, preferred embodiments will be de-
scribed in detail with reference to the accompanying
drawings. The following embodiments are provided only
for illustrative purposes so that those skilled in the art
can fully understand the present invention. Therefore,
the present invention is not limited to the following em-
bodiments but may be implemented in other forms. In
the drawings, the widths, lengths, thicknesses and the
like of elements are exaggerated for convenience of il-
lustration. Like reference numerals indicate like elements
throughout the specification and drawings.
[0034] Fig. 1 is a schematic plan view illustrating a light
emitting device according to a comparative example. Fig.
2 is a sectional view taken along line A-A of Fig. 1, illus-
trating the light emitting device according to the compar-
ative example.
[0035] Referring to Figs. 1 and 2, the light emitting de-
vice includes a substrate 21, a plurality of semiconductor
stacked structures S1, S2, S3 and S4, first electrodes
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41, second electrodes 42, a first additional electrode 43,
a second additional electrode 44, connectors 45 for elec-
trically connecting the plurality of semiconductor stacked
structures to one another, and a wavelength converting
layer 50. The respective semiconductor stacked struc-
tures S1, S2, S3 and S4 is formed of a plurality of GaN-
based semiconductor stacked structures 30 including a
first conductive-type semiconductor layer 25, an active
layer 27 and a second conductive-type semiconductor
layer 29. A buffer layer 23 may be interposed between
the first conductive-type semiconductor layer 25 and the
substrate 21, and a spacer layer 33 may be interposed
between the wavelength converting layer 50 and each
of the semiconductor stacked structures 30.
[0036] The substrate 21 is not particularly limited, and
may be a substrate capable of growing nitride semicon-
ductor layers thereon, e.g., a sapphire substrate, a silicon
carbide substrate, a spinel substrate, a silicon substrate,
or the like. The substrate 21 may be relatively thicker
than the semiconductor stacked structure.
[0037] The active layer 27 and the first and second
conductive-type semiconductor layers 25 and 29 may be
formed of a III-N-based compound semiconductor, e.g.,
an (Al, Ga, In)N semiconductor. Each of the first and sec-
ond conductive-type semiconductor layers 25 and 29
may have a single- or multi-layered structure. For exam-
ple, the first conductive-type semiconductor layer 25
and/or the second conductive-type semiconductor layer
29 may comprise a contact layer and a clad layer, and
may further comprise a superlattice layer. In addition, the
active layer 27 may have a single or multiple quantum
well structure. For example, the first and second conduc-
tive-type semiconductor layers may be n-type and p-type
semiconductor layers, respectively, but the present in-
vention is not limited thereto. That is, the first and second
conductive-type semiconductor layers may be p-type
and n-type semiconductor layers, respectively. The buff-
er layer 23 decreases the defect density generated in the
semiconductor layers 25, 27 and 29 by reducing the lat-
tice mismatch between the substrate 21 and the first con-
ductive-type semiconductor layer 25.
[0038] Meanwhile, the first electrode 41 is electrically
connected to the first conductive-type semiconductor lay-
er 25 by coming in contact with an exposed surface of
the first conductive-type semiconductor layer 25. The
second electrode 42 may be positioned on a top of the
second conductive-type semiconductor layer 29 so as to
be electrically connected to the second conductive-type
semiconductor layer 29. The first and second electrodes
41 and 42 may be formed on each of the semiconductor
stacked structures S1, S2, S3 and S4. The first and sec-
ond electrodes 41 and 42 may comprise, for example,
Ti, Cu, Ni, Al, Au or Cr, and may be formed of two or
more materials thereof. A transparent conductive layer
31 such as Ni/Au, ITO, IZO or ZnO may be formed on
the second conductive-type semiconductor layer 29 for
the purpose of current distribution, and the second elec-
trode 42 may be connected to the transparent conductive

layer.
[0039] The first additional electrode 43 forms a current
output terminal of the light emitting device, and is posi-
tioned on the first electrode 41 of the semiconductor
stacked structure S4. The second additional electrode
44 forms a current input terminal of the light emitting de-
vice, and is positioned on the second electrode 42 of the
semiconductor stacked structure S1. Since the first and
second additional electrodes form the current output ter-
minal and the current input terminal, respectively, the
light emitting device may have only the two additional
electrodes. The first and second additional electrodes 43
and 44 may have widths narrower than those of the first
and second electrodes 41 and 42, respectively. That is,
the first and second additional electrodes are confined
to tops of the first and second electrodes, respectively.
The first and second additional electrodes 43 and 44 may
have shapes in which the widths of the first and second
additional electrodes become narrower as the first and
second additional electrodes are further apart from the
first and second electrodes 41 and 42, respectively. Ac-
cordingly, the shapes as described above may cause the
first and second additional electrodes 43 and 44 to be
stably attached and maintained to the respective first and
second electrodes 41 and 42, which may be advanta-
geous in a subsequent process such as a wire bonding
process.
[0040] The connectors 45 electrically connect the sem-
iconductor stacked structures S1, S2, S3 and S4 to one
another. As shown in Fig. 1, the semiconductor stacked
structures may be connected in series by the connectors
45. However, the present invention is not limited thereto,
and the semiconductor stacked structures S1, S2, S3
and S4 may be electrically connected in various manners
including in series, in parallel, in series-parallel, in re-
verse parallel, and the like.
[0041] The connectors 45 may be particularly bonding
wires, and may be formed together with the first and sec-
ond additional electrodes 43 and 44 using a wire bonding
process. Since the semiconductor stacked structures S1,
S2, S3 and S4 are arranged on the substrate 21 with a
high degree of precision, the wire bonding process can
be very precisely performed.
[0042] The single wavelength converting layer 50 may
cover sides and tops of the plurality of semiconductor
stacked structures 30. The wavelength converting layer
50 may also cover the connectors 45 such as bonding
wires.
[0043] The single wavelength converting layer 50 may
be formed of a phosphor contained in epoxy or silicon,
or may be formed only of a phosphor. For example, be-
fore a chip is partitioned at a wafer level, the wavelength
converting layer 50 may be formed of resin, e.g., epoxy
or silicon, containing a phosphor therein so to have a
uniform thickness using squeezing. At this time, the resin
covering the first and second additional electrodes 43
and 44 is removed using grinding or the like, so that top
surfaces of the first and second additional electrodes 43
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and 44 can be exposed. Accordingly, the wavelength
converting layer 50 having a flat top surface can be
formed, and the first and second additional electrodes
43 and 44 pass through the wavelength converting layer
50 to be exposed to the outside of the light emitting de-
vice.
[0044] Further, the wavelength converting layer 50
may have a refractive index, for example, within a range
from 1.4 to 2.0, and powder made of TiO2, SiO2, Y2O3
or the like may be mixed in the wavelength converting
layer 50 so as to control the refractive index.
[0045] Although not particularly limited, the top surface
of the first additional electrode 43 may be positioned at
a height identical to that of the second additional elec-
trode 44. Therefore, when portions of the second con-
ductive-type semiconductor layer 29 and the active layer
27 are removed to expose the first conductive-type sem-
iconductor layer 25, the first additional electrode 43 may
be longer than the second additional electrode 44, as
shown in Fig. 2.
[0046] The spacer layer 33 is interposed between each
of the semiconductor stacked structures 30 and the
wavelength converting layer 50 so that the wavelength
converting layer 50 is spaced apart from the semicon-
ductor stacked structure 30. The spacer layer 33 may
cover tops of the semiconductor stacked structure 30 and
the transparent conductive layer 31. The spacer layer 33
may be formed of, for example, transparent resin, silicon
nitride or silicon oxide. As the wavelength converting lay-
er 50 is spaced apart from the semiconductor stacked
structure 30 by the spacer layer 33, it is possible to pre-
vent the yellowing of the wavelength converting layer 50.
[0047] According to this embodiment, the second ad-
ditional electrode 44 of the semiconductor stacked struc-
ture S1 forms a current input terminal so that current can
be inputted from the outside to the light emitting device
through the current input terminal, and the first additional
electrode 43 of the semiconductor stacked structure S4
forms a current output terminal so that current can be
outputted from the light emitting device to the outside
through the current output terminal. Meanwhile, current
is inputted/outputted to/from the semiconductor stacked
structures S2 and S3 by means of the connectors 45.
Thus, the semiconductor stacked structures S2 and S3
can be fully buried in the wavelength converting layer 50,
so that additional electrodes need not be added on the
semiconductor stacked structures S2 and S3.
[0048] Similarly to the conventional method of fabricat-
ing an LED, the light emitting device according to this
embodiment may be fabricated using the semiconductor
stacked structures 30 formed on the substrate 21 with a
size ranging from 2 to 6 inches, which is used as a growth
substrate. The electrodes 41 and 42 are formed on the
semiconductor stacked structures, the additional elec-
trodes 43 and 44 are formed on the semiconductor
stacked structures S1 and S4 specified for each selected
unit, and the connectors electrically connecting the sem-
iconductor stacked structures to one another are formed.

Then, the wavelength converting layer 50 is formed over
the substrate 21 at the wafer level, and an upper portion
of the wavelength converting layer 50 is removed through
mechanical polishing such as grinding to expose the ad-
ditional electrodes 43 and 44. Subsequently, the sub-
strate 21 is partitioned for each selected unit, thereby
completing the light emitting device. In addition, the spac-
er layer 33 may be previously formed at the wafer level
before the wavelength converting layer 50 is formed.
[0049] According to this embodiment, the semiconduc-
tor stacked structures 30 respectively corresponding to
a plurality of chip regions may be integrally mounted on
a package, a module or the like. Since the semiconductor
stacked structures 30 are electrically connected to one
another by the connectors 45, the number of bonding
wires required in a package process or a module process
can be remarkably decreased, thereby simplifying a wire
bonding process.
[0050] Fig. 3 is a sectional view illustrating a light emit-
ting device according to an embodiment of the present
invention.
[0051] Referring to Fig. 3, the light emitting device ac-
cording to this embodiment is almost similar to that de-
scribed with reference to Figs. 1 and 2, but different in
that the spacer layer 33 comprises a distributed Bragg
reflector (DBR) 33b. The spacer layer 33 may further
comprise a stress relief layer 33a interposed between
the DBR 33b and the semiconductor stacked structure
30.
[0052] That is, the spacer layer 33 may comprise the
DBR 33b formed by alternately laminating insulating lay-
ers with different refractive indices, e.g., SiO2/TiO2 or
SiO2/Nb2O5. In this case, the optical thicknesses of the
insulating layers with the different refractive indices are
adjusted, so that the spacer layer 33 can transmit light
generated in the active layer 27 and reflect light incident
from the outside or converted in the wavelength convert-
ing layer 50. The DBR has a reflection band in which light
having a long-wavelength region in the visible light region
is reflected while short-wavelength visible light or ultra-
violet light generated in the active layer 27 is transmitted.
[0053] According to this embodiment, the spacer layer
33 comprises the DBR 33b, so that it is possible to prevent
light converted in the wavelength converting layer 50
from being again incident into the semiconductor stacked
structure 30.
[0054] Meanwhile, the stress relief layer 33a may be
formed of spin-on-glass (SOG) or porous silicon oxide.
The stress relief layer 33a prevents the exfoliation of the
DBR 33b by relieving a stress of the DBR 33b.
[0055] When the DBR 33b is formed by alternately lam-
inating insulating layers with different refractive indices,
e.g., SiO2/TiO2 or SiO2/Nb2O5, relatively high-density
layers are laminated, so that the stress generated in the
DBR is increased. Accordingly, the DBR may be easily
exfoliated from the semiconductor stacked structure 30.
Thus, the stress relief layer 33a is disposed under the
DBR 33b, so that it is possible to prevent the exfoliation
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of the DBR 33b.
[0056] Fig. 4 is a sectional view illustrating a light emit-
ting device according to another embodiment of the
present invention.
[0057] Although the semiconductor stacked structures
30 having a horizontal structure have been exemplarily
described in Figs. 1 to 3, the semiconductor stacked
structures 30 in this embodiment have a vertical structure
as shown in Fig. 4. The light emitting device according
to this embodiment comprises a substrate 51, a plurality
of semiconductor stacked structures 30 each having a
first conductive-type semiconductor layer 25, an active
layer 27 and a second conductive-type semiconductor
layer 29, first electrodes 41, a first additional electrode
43 and a wavelength converting layer 50. Further, the
light emitting device may comprise a spacer layer 33,
and may also comprise second electrodes 42, a second
additional electrode 44, reflective metal layers 55, barrier
metal layers 57 and bonding metals 53.
[0058] The substrate 51 is distinguished from a growth
substrate for growing the semiconductor layers 25, 27
and 29 thereon, and is a secondary substrate attached
to the previously grown compound semiconductor layers
25, 27 and 29. The substrate 51 may be a conductive
substrate, for example, a metal substrate or a semicon-
ductor substrate, but may be an insulation substrate such
as sapphire so that the plurality of semiconductor stacked
structures 30 can be connected to one another in series.
[0059] The plurality of semiconductor stacked struc-
tures 30 are positioned on the substrate 51, and each
semiconductor stacked structure 30 has the first conduc-
tive-type semiconductor layer 25, the active layer 27 and
the second conductive-type semiconductor layer 29.
Here, like a general vertical LED, the p-type compound
semiconductor layer 29 in the semiconductor stacked
structure 30 is positioned closer to the substrate 51 than
the n-type compound semiconductor layer 25.
[0060] The first conductive-type semiconductor layer
25, the active layer 27 and the second conductive-type
semiconductor layer 29 are similar to the semiconductor
layers described with reference to Fig. 2, so that their
detailed descriptions will be omitted. Meanwhile, the n-
type compound semiconductor layer 25 having a rela-
tively small resistance is positioned at the opposite side
of the substrate 51, so that a top surface of the n-type
compound semiconductor layer 25 may be formed to be
roughened.
[0061] The reflective metal layer 55 may be interposed
between the substrate 51 and each of the semiconductor
stacked structures 30, and the barrier metal layer 57 may
be interposed between the substrate 51 and the reflective
metal layer 55 so as to surround the reflective metal layer
55. Further, the substrate 51 may be bonded to the sem-
iconductor stacked structure 30 via the bonding metal
53. The reflective metal layer 55 and the barrier metal
layer 57 may serve as a second electrode electrically
connected to the second conductive-type semiconductor
layer 29. In addition, the second electrode 42 may be

additionally formed on the barrier metal layer 57.
[0062] The wavelength converting layer 50 covers tops
of the plurality of semiconductor stacked structures 30
on the substrate 51. The wavelength converting layer 50
may cover sides and tops of the semiconductor stacked
structures 30.
[0063] Meanwhile, the spacer layer 33 may be inter-
posed between the wavelength converting layer 50 and
the semiconductor stacked structure 30. The spacer lay-
er 33 may be formed of, for example, transparent resin,
silicon nitride or silicon oxide, as described with reference
to Fig. 2. Further, as described with reference to Fig. 3,
the spacer layer 33 may comprise a DBR 33b, and may
comprise a stress relief layer 33a.
[0064] The first electrodes 41 are positioned on the
respective semiconductor stacked structures 30, e.g.,
the respective first conductive-type semiconductor layers
25, so as to be electrically connected to the respective
first conductive-type semiconductor layers 25, and the
first additional electrode 43 is positioned on the first elec-
trode 41. The second additional electrode 44 may be
positioned on the second electrode 42. The additional
electrodes 43 and 44 may have the same shapes and
structures as the first and second additional electrodes
43 and 44 described with reference to Fig. 1. The first
and second additional electrodes 43 and 44 are exposed
to the outside of the light emitting device through the
wavelength converting layer 50.
[0065] In this embodiment, the first and second addi-
tional electrodes 43 and 44, as described with reference
to Figs. 1 and 2, may form a current output terminal from
the light emitting device and a current input terminal to
the light emitting device, respectively. The light emitting
device according to this embodiment may comprise a
plurality of semiconductor stacked structures S1, S2, S3
and S4 as shown in Fig. 1, and the adjacent semicon-
ductor stacked structures 30 may be electrically connect-
ed to one another by means of connectors 45, e.g., bond-
ing wires.
[0066] Meanwhile, although it has been illustrated and
described in this embodiment that the first and second
electrodes 41 and 42 are connected to the respective
semiconductor stacked structures 30, the first additional
electrode 43 is formed on the first electrode 41 of one
semiconductor stacked structure 30, and the second ad-
ditional electrode 44 is formed on the second electrode
42 of another semiconductor stacked structure 30, the
present invention is not limited thereto. For example,
when the substrate 51 is a conductive substrate, the sec-
ond electrode 42 and the second additional electrode 44
may be omitted, and the substrate 51 may form a current
input terminal. In this case, one first additional electrode
43 may form a current output terminal from the light emit-
ting device, and the semiconductor stacked structures
30 may be connected to one another by means of the
connectors so as to be connected in parallel between the
substrate and the first additional electrode 43.
[0067] Fig. 5 is a sectional view illustrating a light emit-
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ting device according to still another exemplary embod-
iment. Fig. 6 is a plan view illustrating the light emitting
device of Fig. 5.
[0068] Referring to Figs. 5 and 6, although the plurality
of semiconductor stacked structures 30 are arranged on
the substrate 21 in the light emitting device described
with reference to Figs. 1 and 2, the light emitting device
according to this embodiment is different from that de-
scribed with reference to Figs. 1 and 2 in that a plurality
of LED chips are arranged on a support substrate 71.
[0069] Each of the LED chips C1, C2, C3 and C4 may
comprise a substrate 21, a semiconductor stacked struc-
ture 30, a first electrode 41 and a second electrode 42,
and may comprise a spacer layer 33. That is, each of the
LED chips of this embodiment is obtained by partitioning
the light emitting device of Fig. 2 with the wavelength
converting layer 50 removed into individual chips corre-
sponding to the single semiconductor stacked structure
30.
[0070] As described with reference to Fig. 1, the first
additional electrode 43 is positioned on the first electrode
41 of the LED chip C4, and the second additional elec-
trode 44 is positioned on the second electrode 42 of the
LED chip 43. The first additional electrode 43 forms a
current output terminal from the light emitting device, and
the second additional electrode 44 forms a current input
terminal to the light emitting device.
[0071] Meanwhile, like the light emitting device of Fig.
1, the connectors may electrically connect to the LED
chips C1, C2, C3 and C4 to one another. In addition, as
shown in Fig. 6, the LED chips C2 and C3 may be elec-
trically connected to one another using a bonding pattern
73 on the support substrate 71. That is, a wire is bonded
to the bonding pattern 73, so that it is possible to decrease
the length of the wire through which the LED chips C2
and C3 are connected to each other.
[0072] The wavelength converting layer 50 covers the
LED chips C1, C2, C3 and C4 on the support substrate
71. The wavelength converting layer 50 may cover sides
of each substrate 21, and thus wavelength conversion
can also be performed on light emitted through the sides
of the substrate 21.
[0073] The light emitting device according to this em-
bodiment may be fabricated by mounting the individual
LED chips C1, C2, C3 and C4 on the support substrate
71, electrically connecting them to one another, forming
the wavelength converting layer 50 and then partitioning
the wavelength converting layer 50 together with the sup-
port substrate 71 for each unit. Meanwhile, the first and
second additional electrodes 43 and 44 may be previ-
ously formed at the wafer level, but may be formed to-
gether with the bonding wires on the support substrate
71.
[0074] Fig. 7 is a sectional view illustrating a light emit-
ting device according to still another exemplary embod-
iment.
[0075] Referring to Fig. 7, the light emitting device ac-
cording to this embodiment is almost similar to that of

Fig. 6, but different in that the support substrate 71 is
removed. The support substrate 71 may be removed af-
ter the wavelength converting layer 50 is formed as de-
scribed in Fig. 6. Then, the light emitting device may be
completed by partitioning the wavelength converting lay-
er 50 for each unit. Accordingly, a bottom surface of the
substrate 21 in each of the LED chips may be exposed
to the outside.
[0076] In the embodiment of Fig. 6, the support sub-
strate 71 maintains a spatial relation of the LED chips
C1, C2, C3 and C4. However, in this embodiment, the
wavelength converting layer 50 maintains a spatial rela-
tion of the LED chips.
[0077] Meanwhile, in this embodiment, the support
substrate 71 is removed, so that the bonding pattern can-
not also be used. Thus, the LED chips C1, C2, C3 and
C4 are electrically connected to one another by means
of connectors such as bonding wires.
[0078] Fig. 8 is a sectional view illustrating a light emit-
ting device according to still another exemplary embod-
iment.
[0079] Referring to Fig. 8, the light emitting device ac-
cording to this embodiment is almost similar to that de-
scribed with reference to Fig. 6, but different in that ver-
tical LED chips are arranged on the support substrate 71.
[0080] The LED chips may be, for example, obtained
by partitioning the light emitting device of Fig. 4 except
the wavelength converting layer 50 into individual LED
chips. The arrangement of the first and second elec-
trodes and the first and second additional electrodes is
similar to that in the light emitting device of Fig. 4, and
therefore, its detailed description will be omitted. How-
ever, as described with reference to Fig. 6, the bonding
pattern 73 may be formed on the support substrate 71,
and the bonding pattern 73 may be used so that the sem-
iconductor stacked structures 30 are electrically connect-
ed to one another.
[0081] The light emitting device may be completed by
arranging the individual LED chips on the support sub-
strate 71, electrically connecting the individual LED chips
to one another, forming the wavelength converting layer
50 and then partitioning the wavelength converting layer
50 together with the support substrate 71 for each unit.
[0082] Fig. 9 is a sectional view illustrating a light emit-
ting device according to still another exemplary embod-
iment.
[0083] Referring to Fig. 9, the light emitting device ac-
cording to this embodiment is almost similar to that of
Fig. 8, but different in that the support substrate 71 is
removed. The support substrate 71 may be removed af-
ter the wavelength converting layer 50 is formed as de-
scribed in Fig. 8. Then, the light emitting device may be
completed by partitioning the wavelength converting lay-
er 50 for each unit. Accordingly, a bottom surface of a
substrate 51 in each of the LED chips may be exposed
to the outside.
[0084] In the embodiment of Fig. 8, the support sub-
strate 71 maintains a spatial relation of the LED chips
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C1, C2, C3 and C4. However, in this embodiment, the
wavelength converting layer 50 maintains a spatial rela-
tion of the LED chips.
[0085] Meanwhile, in this embodiment, the support
substrate 71 is removed, so that the bonding pattern can-
not also be used. Thus, the LED chips C1, C2, C3 and
C4 are electrically connected to one another by means
of connectors such as bonding wires.
[0086] Fig. 10 is a schematic plan view illustrating a
light emitting device according to still another exemplary
embodiment. Fig. 11 is a schematic sectional view illus-
trating the light emitting device of Fig. 10. Although the
light emitting device comprising the plurality of GaN-
based semiconductor stacked structures 30 has been
described in the aforementioned embodiments, the light
emitting device comprising an LED chip B1 for emitting
light of a first wavelength and LED chips R1 to R4 for
emitting light of a second wavelength will be described
in this embodiment.
[0087] Referring to Figs. 10 and 11, the light emitting
device according to this embodiment comprises a sup-
port substrate 71, an LED chip B1 for emitting light of a
first wavelength, and LED chips R1 to R4 for emitting
light of a second wavelength. Bonding patterns 73a and
73b may be formed on the support substrate 71.
[0088] The LED chip B1 may be formed of a GaN-
based semiconductor as described above, and may be
an LED chip as described with reference to Fig. 6 or 8.
Meanwhile, the LED chips R1 to R4 may be formed of
an AIGalnP-based semiconductor. However, the present
invention is not limited thereto, and the LED chips R1 to
R4 may also be formed of another GaN-based semicon-
ductor emitting light of a relatively long wavelength.
[0089] The LED chips B1 and R1 to R4 may be elec-
trically connected to one another by means of connec-
tors, e.g., bonding patterns 73a and 73b and bonding
wires 45. First and second electrodes 41 and 42 may be
provided to each of the LED chips. A first additional elec-
trode 43 may be positioned on the first electrode 41 of
one LED chip R4 so as to form a current output terminal
from the light emitting device, and a second additional
electrode 44 may be formed on the second electrode 42
of another LED chip R1 so as to form a current input
terminal to the light emitting device.
[0090] Meanwhile, a wavelength converting layer 50
covers the LED chips B1 and R1 to R4, and the first and
second additional electrodes 43 and 44 pass through the
wavelength converting layer 50 to be exposed to the out-
side.
[0091] According to this embodiment, warm white light
can be implemented, for example, by a combination of
the LED chip B1 for emitting blue light, the LED chips R1
to R4 for emitting red light and the wavelength converting
layer 50.
[0092] Fig. 12 is a sectional view illustrating a light emit-
ting device according to still another exemplary embod-
iment.
[0093] Referring to Fig. 12, the light emitting device

according to this embodiment is almost similar to that
described with reference to Fig. 11, but different in that
the support substrate 71 is removed. Thus, a spatial re-
lation of the LED chips B1 and R1 to R4 is maintained
by the wavelength converting layer 50. Since the bonding
pads 73a and 73b cannot also be used on the support
substrate 71, the LED chips B1 and R1 to R4 are elec-
trically connected to one another by connectors such as
bonding wires.
[0094] Fig. 13 is a sectional view illustrating an LED
package in which a light emitting device is mounted. Al-
though the package having the light emitting device of
Fig. 12 mounted therein is described in Fig. 13, the
present invention is not limited thereto, and the package
may have various types of light emitting devices as de-
scribed above mounted therein.
[0095] Referring to Fig. 13, the LED package compris-
es a mount 91 for having the light emitting device mount-
ed thereon. The LED package may also comprise bond-
ing wires 95 and a lens 97.
[0096] The mount 91 may be, for example, a printed
circuit board, a lead frame, a ceramic substrate, or the
like, and may comprise lead terminals 93a and 93b. The
first and second additional electrodes 43 and 44 of the
light emitting device as described in Fig. 12 are electri-
cally connected to the lead terminals 93a and 93b by
means of the bonding wires 95, respectively.
[0097] Meanwhile, the lens 97 may cover the light emit-
ting device. The lens 97 allows an orientation angle of
light emitted from the LED chips B1 and R1 to R4 to be
controlled, so that the light may be emitted in a desired
direction. Since a wavelength converting layer 50 is
formed in the light emitting device, the lens 97 does not
necessarily contain a phosphor.
[0098] Although the LED package having the light emit-
ting device of Fig. 12 mounted therein has been de-
scribed in this embodiment, the present invention is not
limited to the light emitting device of Fig. 12, and the
various types of light emitting devices as described above
may be mounted in the LED package.
[0099] Fig. 14 is a sectional view illustrating an LED
chip having a plurality of light emitting cells, which may
be applied to a light emitting device.
[0100] Referring to Fig. 14, although it has been illus-
trated and described in the aforementioned embodi-
ments, e.g., in the embodiment of Fig. 6 that each of the
LED chips is formed of the single semiconductor stacked
structure 30, the present invention is not limited thereto,
and an LED chip having a plurality of light emitting cells
may be used. That is, an LED chip having the semicon-
ductor stacked structure 30 formed of a plurality of light
emitting cells may also be applied to the present inven-
tion.
[0101] The plurality of light emitting cells are positioned
on a substrate 21, and may be electrically connected to
one another by wires 83. The wires 83 may connect a
first conductive-type semiconductor layer 25 of one light
emitting cell to a second conductive-type semiconductor
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layer 29 of another light emitting cell adjacent to the one
light emitting cell so as to form a serial array, and such
serial arrays may be connected in parallel or reverse par-
allel.
[0102] An insulating layer 81 may be interposed be-
tween the light emitting cell and the wire 83 so as to pre-
vent the first and second conductive-type semiconductor
layers 25 and 29 of the light emitting cells from being
short-circuited by the wire 83. A transparent conductive
layer 31 is positioned between the insulating layer 81 and
each of the light emitting cells. The transparent conduc-
tive layer 31 is ohmic-contacted with the second conduc-
tive-type semiconductor layer 29.
[0103] The insulating layer 81 may cover the transpar-
ent conductive layer 31, and may further cover sides of
the light emitting cell. A second insulating layer 85 may
cover the light emitting cells and the wires 83 so as to
protect the light emitting cells and the wires 83.
[0104] Meanwhile, first and second electrodes 41 and
42 may be positioned on the light emitting cells different
from each other, respectively. In this embodiment, the
positions on which the first and second electrodes 41 and
42 are formed are not particularly limited. For example,
all the first and second electrodes 41 and 42 may be
formed on the substrate 21, or alternatively, formed on
the first conductive-type semiconductor layer 25 or the
second conductive-type semiconductor layer 29. The
first and second electrodes 41 and 42 are exposed to the
outside through the insulating layers 81 and 85, and an
additional electrode may be formed on one of the first
and second electrodes 41 and 42.
[0105] Although it has been described in this embodi-
ment that the individual LED chip has a plurality of light
emitting cells, the present invention is not limited thereto.
For example, each of the semiconductor stacked struc-
tures 30 in the embodiments of Figs. 2 and 3 may com-
prise a plurality of light emitting cells. In the embodiments
of Figs. 10 to 13, the LED chip B1 may be an LED chip
having a plurality of light emitting cells. In the embodi-
ments of Figs. 10 to 13, some LED chips each having a
single semiconductor stacked structure 30 and the other
LED chips each having a plurality of light emitting cells
may be used together.
[0106] Fig. 15 is a schematic plan view illustrating a
light emitting device according to still another exemplary
embodiment. Fig. 16 is a sectional view taken along line
A-A of Fig. 15.
[0107] Referring to Figs. 15 and 16, the light emitting
device 100 according to this embodiment is almost sim-
ilar to those described with reference to Figs. 10 and 11,
but different in that lead electrodes 173a and 173b pass-
ing through a support substrate 171 are formed in place
of the additional electrodes 43 and 44 pass through the
wavelength converting layer 50 to be exposed to the out-
side.
[0108] That is, the light emitting device 100 comprises
a support substrate 171, and bonding patterns 173c are
positioned on the support substrate 171. First and second

lead electrodes 173a and 173b extend from a top surface
of the support substrate 171 to a bottom surface of the
support substrate 171. The support substrate 171 is not
particularly limited, and may be, for example, a silicon
substrate, a ceramic substrate, a metal substrate or a
glass substrate. When the support substrate 171 is a
conductive substrate such as a metal substrate, an insu-
lating layer may be formed on a surface of the support
substrate 171.
[0109] As described with reference to Figs. 10 and 11,
the light emitting device 100 may also comprise an LED
chip B1 for emitting light of a first wavelength and LED
chips R1 to R8 for emitting light of a second wavelength.
Here, it has been illustrated and described that the LED
chips R1 to R8 for emitting the light of the second wave-
length have a vertical structure. However, the LED chips
R1 to R8 may have a horizontal structure as described
above. Although it has been illustrated and described
that the LED chip B1 for emitting the light of the first wave-
length has a horizontal structure, the LED chip B1 may
have a vertical structure.
[0110] The LED chip B1 for emitting the light of the first
wavelength and the LED chips R1 to R8 for emitting the
light of the second wavelength are electrically connected
to one another by means of connectors between the first
and second lead electrodes 173a and 173b.
[0111] As shown in these figures, when the LED chips
R1 to R8 for emitting the light of the second wavelength
have a vertical structure, each of the LED chips R1 to R8
is mounted on the bonding pattern 173c through a con-
ductive adhesive, and is electrically connected to a neigh-
boring bonding pattern 173 or the LED chip B1 for emit-
ting the light of the first wavelength by means of a bonding
wire 145. An upper electrode 142 may be formed on each
of the LED chips R1 to R8 so as to be connected to the
bonding wire 145, and first and second electrodes may
be formed on the LED chip B1. When the LED chips R1
and R8 for emitting the light of the second wavelength
have a horizontal structure, the chips may be electrically
connected to one another using two bonding wires as
described with reference to Figs. 10 and 11. When the
LED chip B1 for emitting the light of the first wavelength
has a vertical structure, the LED chip B1 is mounted on
a bonding pattern (not shown), and the first electrode of
the LED chip B1 is electrically connected to a neighboring
bonding pattern or any one of the LED chips R1 to R8
by means of a bonding wire (not shown). The second
electrode of the LED chip B1 is electrically connected to
a neighboring bonding pattern or any one of LED chips
R1 to R8 from the bonding pattern by means of a wire
(not shown). However, the present invention is not limited
thereto. That is, the LED chip B1 is mounted on the bond-
ing pattern, and may be electrically connected to any one
of the LED chips R1 to R8 by means of a connector in
the inside of the support substrate 171.
[0112] In this embodiment, current is introduced into
the second lead electrode 173b and then flows to the
LED chip B1 via the LED chips R1 and R2. Subsequently,
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the current sequentially flows from the LED chip R3 to
the LED chip R8 and then flows out through the first lead
electrode 173a.
[0113] Although it has been illustrated in this embodi-
ment that all the LED chips B1 and R1 to R8 on the sup-
port substrate 171 are connected in series to one another,
the present invention is not limited thereto, and various
electrical connections are possible.
[0114] Meanwhile, the wavelength converting layer 50
covers the LED chips B1 and R1 to R8.
[0115] According to this embodiment, warm white light
can be implemented, for example, by a combination of
the LED chip B1 for emitting blue light, the LED chips R1
to R8 for emitting red light and the wavelength converting
layer 50. The first and second lead electrodes 173a and
173b passing through the support substrate 171 are em-
ployed, so that it is unnecessary to form any additional
electrode passing through the wavelength converting
layer 50, unlike the aforementioned embodiments. Thus,
the fabricating process of the light emitting device can
be more simplified.
[0116] Although it has been described in this embodi-
ment that the LED chip B1 for emitting the light of the first
wavelength and the LED chips R1 to R8 for emitting the
light of the second wavelength are positioned on the sup-
port substrate 171 in the single wavelength converting
layer 50, a plurality of LED chips for emitting light of the
same wavelength, e.g., a plurality of LED chips for emit-
ting blue light, may be positioned on the support substrate
171.
[0117] Fig. 17 is a schematic sectional view illustrating
a light emitting device 110 according to still another ex-
emplary embodiment.
[0118] Referring to Fig. 17, the light emitting device
110 according to this embodiment is similar to the light
emitting device 100 described with reference to Fig. 16,
but different in that the LED chips B1 and R1 to R8 are
flip-bonded onto the bonding patterns 173c and the lead
electrodes 173a and 173b on the support substrate 171.
[0119] That is, the LED chips B1 and R1 to R8 are flip-
bonded onto the bonding patterns 173c between the first
and second lead electrodes 173a and 173b so as to be
electrically connected to one another.
[0120] According to this embodiment, the bonding
wires 145 can be omitted, thereby simplifying the fabri-
cating process of the light emitting device. Further, the
heat dissipation efficiency of the light emitting device can
be improved using flip chips.
[0121] Fig. 18 is a schematic sectional view illustrating
a light emitting module 200 having a light emitting device
100 mounted therein according to an exemplary embod-
iment.
[0122] Referring to Fig. 18, the light emitting module
200 comprises a printed circuit board 191, the light emit-
ting device 100, a molding portion 197 and a dam portion
193. The printed circuit board 191 may be formed of var-
ious types of PCBs such as a metal core PCB.
[0123] Meanwhile, the light emitting device 100 is iden-

tical to that described with reference to Figs. 15 and 16.
In the light emitting device 100, a plurality of LED chips
B1 and R1 to R8 are mounted on a support substrate
171, and covered with a signal wavelength converting
layer 50.
[0124] A plurality of light emitting devices 100 may be
mounted on the printed circuit board 191. The light emit-
ting devices 100 may be electrically connected to one
another by a conductive pattern (not shown) on the print-
ed circuit board.
[0125] Each of the light emitting devices 100 may be
encapsulated by the molding portion 197, and the dam
portion 193 may be formed to confine a region for forming
the molding portion 197 therein.
[0126] Although it has been described in this embodi-
ment that the light emitting devices 100 are mounted on
the printed circuit board, the present invention is not lim-
ited thereto. That is, the various light emitting devices as
described above may be mounted on the printed circuit
board 191.
[0127] Fig. 19 is a schematic sectional view illustrating
a light emitting module 210 having the light emitting de-
vice 100 mounted therein according to another exempla-
ry embodiment.
[0128] Referring to Fig. 19, the light emitting module
210 according to this embodiment is similar to the light
emitting module 200 described with reference to Fig. 18,
but different in that a plurality of light emitting devices
100 are encapsulated by one molding portion 197.
[0129] That is, the plurality of light emitting devices 100
are mounted in a region surrounded by the dam portion
193, and the molding portion 197 is formed on the light
emitting devices 100 so as to surround the light emitting
devices 100.
[0130] Fig. 20 is a schematic sectional view illustrating
a lighting assembly having the light emitting module 200
mounted therein according to an exemplary embodi-
ment. Here, a bulb-type lighting assembly will be de-
scribed below.
[0131] Referring to Fig. 20, the lighting assembly com-
prises the light emitting module 200, a base 201, a heat
sink 203 and a cover 205. The light emitting module 200
has been previously described with reference to Fig. 18,
and therefore, its detailed description will be omitted.
[0132] The base 201 has terminals exposed to the out-
side so as to be connected to an external power source.
The heat sink 203 is used to dissipate heat to the outside
from the light emitting module 200, and may have a plu-
rality of pins. The light emitting module 200 may be po-
sitioned on a top of the heat sink 203. The cover 205
covers the light emitting module 200 so as to protect the
light emitting module 200 from an external environment.
[0133] In this embodiment, a bulb-type lighting assem-
bly has been described as an example. However, the
present invention is not limited thereto, and may be ap-
plied to various lighting assemblies.
[0134] Although it has been described that the light
emitting module 200 is mounted in the lighting assembly,
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the light emitting module 210 as described with reference
to Fig.19 may be mounted in the lighting assembly.
[0135] According to this embodiment, the light emitting
device having the single wavelength converting layer 50
formed on the plurality of LED chips B1 and R1 to R8 is
used, so that the light emitting module can be easily fab-
ricated, and thus the lighting assembly can be easily fab-
ricated.
[0136] Although the present invention has been de-
scribed in connection with the preferred embodiments,
the embodiments of the present invention are only for
illustrative purposes and should not be construed as lim-
iting the scope of the present invention. It will be under-
stood by those skilled in the art that various changes and
modifications can be made thereto within the scope de-
fined by the appended claims.

Claims

1. A light emitting device, comprising:

- a plurality of semiconductor stacked structures
(30) electrically connected to one another;
- a wavelength converting layer (50) for covering
the plurality of semiconductor stacked struc-
tures (30);
- an electrode (41, 42) electrically connected to
at least one of the semiconductor stacked struc-
tures (30);
- at least one additional electrode (43, 44) posi-
tioned on the electrode and passing through the
wavelength converting layer (50) to be exposed
to the outside,
- a spacer layer (33) interposed between the
wavelength converting layer (50) and the at least
one of the semiconductor stacked structures
(30),
- wherein the spacer layer (33) comprises a dis-
tributed Bragg reflector (DBR),
- wherein the spacer layer (33) further comprises
a stress relief layer (33a) interposed between
the distributed Bragg reflector (DBR) and the
semiconductor stacked structure (30).

2. The light emitting device according to claim 1, where-
in the plurality of semiconductor stacked structures
(30) are electrically connected to one another by
mean of connectors.

3. The light emitting device according to claim 2, where-
in the wavelength converting layer (50) covers the
connectors.

4. The light emitting device according to claim 1, where-
in the additional electrode (43, 44) comprises:

- a first additional electrode through which cur-

rent is outputted from the light emitting device;
and
- a second additional electrode through which
current is inputted to the light emitting device.

5. The light emitting device according to claim 2, where-
in the connectors comprise bonding wires.

6. The light emitting device according to claim 1, where-
in the wavelength converting layer (50) maintains a
spatial relation between the plurality of semiconduc-
tor stacked structures (30).

7. The light emitting device according to claim 1, where-
in the plurality of semiconductor stacked structures
(30) comprise:

- a first semiconductor stacked structure for
emitting light of a first wavelength; and
- a second semiconductor stacked structure for
emitting light of a second wavelength longer
than the first wavelength.

8. The light emitting device according to claim 7, further
comprising a plurality of light emitting diode (LED)
chips, wherein each of the LED chips comprises:

- a substrate; and
- the semiconductor stacked structure posi-
tioned on the substrate.

9. The light emitting device according to claim 8, where-
in the plurality of LED chips comprise:

- a first LED chip for emitting the light of the first
wavelength; and
- a second LED chip for emitting the light of the
second wavelength longer than the first wave-
length.

10. The light emitting device according to claim 9, where-
in the plurality of LED chips are arranged on a sup-
port substrate.

11. The light emitting device according to claim 10, fur-
ther comprising a bonding pattern formed on the sup-
port substrate.

12. The light emitting device according to claim 8, where-
in at least one of the plurality of LED chips has a
plurality of light emitting cells.

13. The light emitting device according to claim 1, further
comprising a support substrate (71) for maintaining
a spatial relation between the plurality of semicon-
ductor stacked structures (30).

14. The light emitting device according to claim 1, where-
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in the spacer layer (33) is formed with an insulating
layer.

15. The light emitting device according to claim 1, where-
in the additional electrode (43, 44) has a width nar-
rower than that of the electrode (41, 42).

16. The light emitting device according to claim 15,
wherein the width of the additional electrode (43, 44)
becomes narrower as the additional electrode (43,
44) is further apart from the electrode (41, 42).

17. The light emitting device according to claim 1, where-
in at least one of the plurality of semiconductor
stacked structures (30) comprises a plurality of light
emitting cells, and the plurality of light emitting cells
are electrically connected to one another by wires.

Patentansprüche

1. Licht emittierende Vorrichtung, umfassend:

- eine Vielzahl von gestapelten Halbleiterstruk-
turen (30), die elektrisch miteinander verbunden
sind;
- eine Wellenlängenumwandlungsschicht (50)
zum Abdecken der Vielzahl von gestapelten
Halbleiterstrukturen (30);
- eine Elektrode (41, 42), die mit mindestens ei-
ner der gestapelten Halbleiterstrukturen (30)
elektrisch verbunden ist;
- wenigstens eine zusätzliche Elektrode (43,
44), die auf der Elektrode positioniert ist und
durch die Wellenlängenumwandlungsschicht
(50) verläuft, um nach außen freigelegt zu wer-
den,
- eine Abstandsschicht (33), die zwischen der
Wellenlängenumwandlungsschicht (50) und der
wenigstens einer der gestapelten Halbleiter-
strukturen (30) angeordnet ist,
- wobei die Abstandsschicht (33) einen verteil-
ten Bragg-Reflektor (DBR) umfasst,
- wobei die Abstandsschicht (33) ferner eine
Spannungsentlastungsschicht (33a) umfasst,
die zwischen dem verteilten Bragg-Reflektor
(DBR) und der gestapelten Halbleiterstruktur
(30) angeordnet ist.

2. Licht emittierende Vorrichtung nach Anspruch 1, wo-
bei die mehreren gestapelten Halbleiterstrukturen
(30) mittels Verbindern elektrisch miteinander ver-
bunden sind.

3. Licht emittierende Vorrichtung nach Anspruch 2, wo-
bei die Wellenlängenumwandlungsschicht (50) die
Verbinder abdeckt.

4. Licht emittierende Vorrichtung nach Anspruch 1, wo-
bei die zusätzliche Elektrode (43, 44) umfasst:

- eine erste zusätzliche Elektrode, durch welche
Strom von der Licht emittierenden Vorrichtung
ausgegeben wird; und
- eine zweite zusätzliche Elektrode, durch die
Strom in die Licht emittierende Vorrichtung ein-
gespeist wird.

5. Licht emittierende Vorrichtung nach Anspruch 2, wo-
bei die Verbinder Verbindungsdrähte umfassen.

6. Licht emittierende Vorrichtung nach Anspruch 1, wo-
bei die Wellenlängenumwandlungsschicht (50) ein
räumliches Verhältnis zwischen der Vielzahl von ge-
stapelten Halbleiterstrukturen (30) aufrechterhält.

7. Licht emittierende Vorrichtung nach Anspruch 1, wo-
bei die Vielzahl von gestapelten Halbleiterstrukturen
(30) umfasst:

- eine erste gestapelte Halbleiterstruktur zum
Emittieren von Licht mit einer ersten Wellenlän-
ge; und
- eine zweite gestapelte Halbleiterstruktur zum
Emittieren von Licht mit einer zweiten Wellen-
länge, die länger als die erste Wellenlänge ist.

8. Licht emittierende Vorrichtung nach Anspruch 7, fer-
ner umfassend mehrere Leuchtdioden (LED) -Chips,
wobei jeder der LED-Chips umfasst:

- ein Substrat; und
- die auf dem Substrat positionierte gestapelte
Halbleiterstruktur.

9. Licht emittierende Vorrichtung nach Anspruch 8, wo-
bei die mehreren LED-Chips umfassen:

- einen ersten LED-Chip zum Emittieren des
Lichts der ersten Wellenlänge; und
- einen zweiten LED-Chip zum Emittieren des
Lichts der zweiten Wellenlänge, die länger als
die erste Wellenlänge ist.

10. Licht emittierende Vorrichtung nach Anspruch 9, wo-
bei die mehreren LED-Chips auf einem Trägersub-
strat angeordnet sind.

11. Licht emittierende Vorrichtung nach Anspruch 10,
ferner umfassend ein auf dem Trägersubstrat gebil-
detes Bindungsmuster.

12. Licht emittierende Vorrichtung nach Anspruch 8, wo-
bei mindestens einer der mehreren LED-Chips meh-
rere Licht emittierende Zellen aufweist.
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13. Licht emittierende Vorrichtung nach Anspruch 1, fer-
ner umfassend ein Trägersubstrat (71) zum Auf-
rechterhalten eines räumlichen Verhältnisses zwi-
schen den mehreren gestapelten Halbleiterstruktu-
ren (30).

14. Licht emittierende Vorrichtung nach Anspruch 1, wo-
bei die Abstandsschicht (33) mit einer Isolierschicht
ausgebildet ist.

15. Licht emittierende Vorrichtung nach Anspruch 1, wo-
bei die zusätzliche Elektrode (43, 44) eine schmälere
Breite als die der Elektrode (41, 42) aufweist.

16. Licht emittierende Vorrichtung nach Anspruch 15,
wobei die Breite der zusätzlichen Elektrode (43, 44)
schmaler wird, wenn die zusätzliche Elektrode (43,
44) weiter von der Elektrode (41, 42) entfernt ist.

17. Licht emittierende Vorrichtung nach Anspruch 1, wo-
bei mindestens eine der Vielzahl von gestapelten
Halbleiterstrukturen (30) mehrere lichtemittierende
Zellen umfasst und die mehreren lichtemittierenden
Zellen durch Drähte elektrisch miteinander verbun-
den sind.

Revendications

1. Dispositif électroluminescent, comprenant :

- une pluralité de structures semi-conductrices
empilées (30) connectées électriquement les
unes aux autres ;
- une couche de conversion de longueur d’onde
(50) pour recouvrir la pluralité des structures
semi-conductrices empilées (30) ;
- une électrode (41, 42) connectée électrique-
ment à au moins l’une des structures semi-con-
ductrices empilées (30) ;
- au moins une électrode (43, 44) supplémen-
taire positionnée sur l’électrode et passant à tra-
vers la couche de conversion de longueur d’on-
de (50) pour être exposée à l’extérieur,
- une couche d’espacement (33) interposée en-
tre la couche de conversion de longueur d’onde
(50) et l’au moins une des structures semi-con-
ductrices empilées (30),
- dans lequel la couche d’espacement (33) com-
prend un réflecteur de Bragg distribué (DBR),
- dans lequel la couche d’espacement (33) com-
prend en outre une couche de relaxation de con-
traintes (33a) interposée entre le réflecteur de
Bragg distribué (DBR) et la structure semi-con-
ductrice empilée (30).

2. Dispositif électroluminescent selon la revendication
1, dans lequel la pluralité des structures semi-con-

ductrices empilées (30) sont électriquement connec-
tées les unes aux autres au moyen de connecteurs.

3. Dispositif électroluminescent selon la revendication
2, dans lequel la couche de conversion de longueur
d’onde (50) recouvre les connecteurs.

4. Dispositif électroluminescent selon la revendication
1, dans lequel l’électrode (43, 44) supplémentaire
comprend :

- une première électrode supplémentaire à tra-
vers laquelle un courant est émis par le dispositif
électroluminescent ; et
- une seconde électrode supplémentaire à tra-
vers laquelle un courant est introduit dans le dis-
positif électroluminescent.

5. Dispositif électroluminescent selon la revendication
2, dans lequel les connecteurs comprennent des fils
de soudage.

6. Dispositif électroluminescent selon la revendication
1, dans lequel la couche de conversion de longueur
d’onde (50) maintient une relation spatiale entre la
pluralité des structures semi-conductrices empilées
(30).

7. Dispositif électroluminescent selon la revendication
1, dans lequel la pluralité des structures semi-con-
ductrices empilées (30) comprennent :

- une première structure semi-conductrice em-
pilée pour émettre de la lumière d’une première
longueur d’onde ; et
- une seconde structure semi-conductrice em-
pilée pour émettre de la lumière d’une seconde
longueur d’onde supérieure à la première lon-
gueur d’onde.

8. Dispositif électroluminescent selon la revendication
7, comprenant en outre une pluralité de puces à dio-
des électroluminescentes (LED), où chacune des
puces LED comprend :

- un substrat ; et
- la structure semi-conductrice empilée position-
née sur le substrat.

9. Dispositif électroluminescent selon la revendication
8, dans lequel la pluralité des puces LED
comprennent :

- une première puce LED pour émettre la lumière
de la première longueur d’onde ; et
- une seconde puce LED pour émettre la lumière
de la seconde longueur d’onde supérieure à la
première longueur d’onde.

25 26 



EP 2 673 812 B1

15

5

10

15

20

25

30

35

40

45

50

55

10. Dispositif électroluminescent selon la revendication
9, dans lequel la pluralité des puces LED sont dis-
posées sur un substrat de support.

11. Dispositif électroluminescent selon la revendication
10, comprenant en outre un motif de soudage formé
sur un substrat de support.

12. Dispositif électroluminescent selon la revendication
8, dans lequel au moins une parmi la pluralité des
puces LED présente une pluralité de cellules élec-
troluminescentes.

13. Dispositif électroluminescent selon la revendication
1, comprenant en outre un substrat de support (71)
pour maintenir une relation spatiale entre la pluralité
des structure semi-conductrices empilées (30).

14. Dispositif électroluminescent selon la revendication
1, dans lequel la couche d’espacement (33) est for-
mée avec une couche d’isolation.

15. Dispositif électroluminescent selon la revendication
1, dans lequel l’électrode (43, 44) supplémentaire a
une largeur plus étroite que celle de l’électrode (41,
42).

16. Dispositif électroluminescent selon la revendication
15, dans lequel la largeur de l’électrode (43, 44) sup-
plémentaire devient plus étroite à mesure que l’élec-
trode (43, 44) supplémentaire est plus éloignée de
l’électrode (41, 42).

17. Dispositif électroluminescent selon la revendication
1, dans lequel au moins une parmi la pluralité des
structures semi-conductrices empilées (30) com-
prend une pluralité de cellules électroluminescentes,
et la pluralité des cellules électroluminescentes sont
électriquement connectées les unes aux autres par
des fils.
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