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( 57 ) ABSTRACT 
Disclosed is a semiconductor light emitting device , wherein 
the semiconductor light emitting device includes : a first 
conductive electrode and a second conductive electrode ; a 
first conductive semiconductor layer having the first con 
ductive electrode ; a second conductive semiconductor layer 
overlapped with the first conductive semiconductor layer , 
and having the second conductive electrode ; and a passiva 
tion layer formed to enclose the semiconductor light emit 
ting device , wherein one surface of the first conductive 
semiconductor layer is divided into a first region where the 
first conductive electrode is disposed , and a second region 
covered by the passivation layer , and wherein the passiva 
tion layer is provided with a plurality of layers having 
different refractive indexes , such that light is reflected from 
the second region 
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VEHICLE LAMP USING SEMICONDUCTOR 
LIGHT EMITTING DEVICE 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 
[ 0001 ] The present invention relates to a vehicle lamp ( or 
car lamp ) , and more particularly , a vehicle lamp using a 
semiconductor light emitting device . 

2 . Description of the Conventional Art 
[ 0002 ] A vehicle is equipped with various lamps having 
lighting functions and signaling functions . In general , halo 
gen lamps or gas discharge lamps are usually used , but in 
recent years , light emitting diodes ( LEDs ) are in the spot 
light as light sources for vehicle lamps . 
[ 0003 ] The LED can enhance a degree of freedom for 
design of a lamp by minimizing a size thereof and exhibit 
economic efficiency by virtue of a semi - permanent lifespan , 
but most of the LEDs are currently produced in a form of a 
package . The LED itself other than the package is under 
development as a semiconductor light emitting device of 
converting a current into light , namely , an image displaying 
light source equipped in an electronic device such as an 
information communication device . 
[ 0004 ] Vehicle lamps using the LEDs in the package form 
have disadvantages , such as a low mass production yield 
rate , high fabrication costs and low flexibility . Therefore , 
attempts to apply a surface light source using the semicon 
ductor light emitting device itself other than the package 
type to the vehicle lamp are currently undergoing . However , 
the semiconductor light emitting devices of a micro unit 
have a low area occupied by conductive electrodes , than 
general LEDs . Thus , in case of the semiconductor light 
emitting devices of a micro unit , a light loss region where 
light is lost to the outside at an outer side of the conductive 
electrodes may be larger than that of general LEDs . Accord 
ingly , the present invention provides a structure of semicon 
ductor light emitting devices capable of effectively remov 
ing a light loss region . 

conductive semiconductor layer overlapped with the first 
conductive semiconductor layer , and having the second 
conductive electrode ; and a passivation layer formed to 
enclose the semiconductor light emitting device . One sur 
face of the first conductive semiconductor layer is divided 
into a first region where the first conductive electrode is 
disposed , and a second region covered by the passivation 
layer . And the passivation layer is provided with a plurality 
of layers having different refractive indexes , such that light 
is reflected from the second region . 
[ 0009 ] The passivation layer includes a first part which 
covers side surfaces of the semiconductor light emitting 
device , and a second part which covers one surface of the 
first conductive semiconductor layer . And the second part is 
formed of the plurality of layers . 
[ 0010 ] The second part is extended toward the first region 
so as to cover at least part of the first conductive electrode . 
A through hole is formed at the second part such that the first 
conductive electrode is exposed to outside therethrough . The 
first part is formed as a single layer . 
[ 0011 ] A material having a relatively high refractive index 
and a material having a relatively low refractive index are 
repeatedly laminated on each other at the plurality of layers . 
A layer having a relatively low refractive index between the 
plurality of layers comes in direct contact with the first 
region . 

SUMMARY OF THE INVENTION 
[ 0005 ] The present invention has been made in an effort to 
solve the aforementioned problems , and an aspect of the 
present invention is to provide a semiconductor light emit 
ting device of a micro unit . 
[ 0006 ] . Another aspect of the detailed description is to 
provide a vehicle lamp capable of preventing occurrence of 
an optical loss from a lower surface of semiconductor light 
emitting devices . 
[ 0007 ] To achieve these and other advantages and in 
accordance with the purpose of this specification , as embod 
ied and broadly described herein , there is provided a vehicle 
lamp having a passivation layer where a material having a 
high refractive index and a material having a low refractive 
index are repeatedly laminated on each other at an outer 
region of a conductive electrode of a semiconductor light 
emitting device of a micro unit . 
[ 0008 ] More specifically , there is provided a semiconduc 
tor light emitting device , wherein the semiconductor light 
emitting device includes : a first conductive electrode and a 
second conductive electrode ; a first conductive semiconduc - 
tor layer having the first conductive electrode ; a second 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0012 ] The accompanying drawings , which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this specification , 
illustrate exemplary embodiments and together with the 
description serve to explain the principles of the invention . 
[ 0013 ] In the drawings : 
0014 FIG . 1A is a conceptual view illustrating a rear 
lamp as one embodiment of a vehicle lamp ; 
[ 0015 ) FIG . 1B is an enlarged view illustrating a state that 
the rear lamp of FIG . 1A is turned on ; 
[ 0016 ] FIG . 2 is an enlarged view of part ‘ A ’ shown in 
FIG . 1B , which explains another embodiment of the present 
invention where semiconductor light emitting devices of a 
novel structure have been applied ; 
[ 0017 ] FIG . 3 is a sectional view taken along line ‘ B - B ' in 
FIG . 2 ; 
[ 0018 ] FIG . 4 is a sectional view taken along line ‘ C - C ' in 
FIG . 2 ; 
[ 00191 . FIG . 5A is a conceptual view illustrating the semi 
conductor light emitting devices of a novel structure shown 
in FIG . 2 ; 
[ 0020 ] FIG . 5B is conceptual views illustrating different 
embodiments of the present invention ; 
[ 0021 ] FIG . 6 is a graph illustrating a reflectivity accord 
ing to a material of a passivation layer ; and 
[ 0022 ] FIG . 7 is a graph illustrating a reflectivity accord 
ing to the number of a plurality of layers repeatedly lami 
nated on each other ; 

DETAILED DESCRIPTION OF THE 
INVENTION 

[ 0023 ] Hereinafter , the embodiments disclosed herein will 
be described in detail with reference to the accompanying 
drawings , and the same or similar elements are designated 
with the same numeral references regardless of the numerals 
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in the drawings and their redundant description will be 
omitted . A suffix " module ” or “ unit ” used for constituent 
elements disclosed in the following description is merely 
intended for easy description of the specification , and the 
suffix itself does not give any special meaning or function . 
In describing the embodiments disclosed herein , moreover , 
the detailed description will be omitted when a specific 
description for publicly known technologies to which the 
invention pertains is judged to obscure the gist of the present 
invention . 
[ 0024 ] Also , the accompanying drawings are merely illus 
trated to easily explain the concept of the invention , and 
therefore , they should not be construed to limit the techno 
logical concept disclosed herein by the accompanying draw 
ings . Furthermore , when an element such as a layer , region 
or substrate is referred to as being “ on ” another element , it 
can be directly on the other element or an intermediate 
element may also be interposed therebetween . 
10025 ] A semiconductor light emitting device of a micro 
unit is included in a display device , a backlight device , a 
vehicle lamp , and the like . 
[ 0026 ] The display device disclosed herein may include a 
portable phone , a smart phone , a laptop computer , a digital 
broadcast terminal , a personal digital assistant ( PDA ) , a 
portable multimedia player ( PMP ) , a navigation , a slate PC , 
a tablet PC , an ultrabook , a digital TV , a desktop computer , 
and the like . However , it would be easily understood by 
those skilled in the art that a configuration disclosed herein 
may be applicable to any displayable device even though it 
is a new product type which will be developed later . 
[ 0027 ] The vehicle lamp described in this specification 
may include a head lamp , a tail lamp , a position lamp , a fog 
lamp , a turn signal lamp , a brake lamp , an emergency lamp , 
a backup lamp , and the like . However , it will be readily 
apparent to those skilled in the art that the configuration 
according to the embodiments described herein may also be 
applied to a new product type that will be developed later if 
the device is a device capable of emitting light . 
[ 0028 ] FIG . 1A is a conceptual view illustrating a rear 
lamp as one embodiment of a vehicle lamp , and FIG . 1B is 
an enlarged view illustrating a state in which the rear lamp 
of FIG . 1A is turned on . 
[ 0029 ] Referring to FIG . 1A , a rear lamp 100 of a vehicle 
is disposed on each of both sides of a rear surface of the 
vehicle , thereby forming rear appearance of the vehicle . 
[ 0030 ] The rear lamp 100 may be a lamp in which a tail 
lamp , a turn signal lamp , a brake lamp , an emergency lamp , 
and a backup lamp are combined in a package form . That is , 
the rear lamp 100 includes a plurality of lamps selectively 
emitting light according to the control of the vehicle . 
[ 0031 ] In this instance , at least one of the plurality of 
lamps may be configured to emit light in a preset shape . As 
one example , a brake lamp 100a may be formed long in a 
horizontal direction and have at least part curved in a vertical 
direction , such that light is emitted in a shape corresponding 
to the shape of the brake lamp 100a . In addition , the brake 
lamp 100a may be bent toward the front of the vehicle . Such 
three - dimensional complex shape may be realized by a 
plurality of light emitting regions . 
[ 0032 ] Referring to FIG . 1B , the preset shape is realized 
by combining light emitting regions with different shapes . 
[ 0033 ] A light source unit 1000 implemented by a semi 
conductor light emitting device may be disposed on the light 
emitting region . The light source unit 1000 may be fixed to 

a vehicle body through a frame , and a wiring line for 
supplying power to the light source unit 1000 may be 
connected to the frame . 
[ 0034 ] The light source unit may be a flexible light source 
unit that can be curved , bent , twisted , folded or rolled by an 
external force . The light source unit may also be a surface 
light source having a light emitting surface corresponding to 
the light emitting region . 
[ 0035 ] In this instance , the light source unit 1000 may be 
provided in plurality to be arranged on the light emitting 
regions , respectively , or be configured as a single light 
emitting unit so as to realize the entire preset shape . 
[ 0036 ] A pixel of the light source unit 1000 may be 
implemented by a semiconductor light emitting device . In 
the present invention , a light emitting diode ( LED ) is 
exemplarily employed as one type of semiconductor light 
emitting device for converting a current into light . The LED 
may be a light emitting device having a size ranging from 
several to several tens of micrometers , and may serve as a 
pixel on the three - dimensional space . 
[ 0037 ] In the present invention , it is difficult to increase a 
brightness of the vehicle lamp device because a size of the 
semiconductor light emitting devices is small , at the light 
source unit . That is , there is a limitation in increasing the 
brightness , since an upper surface of the semiconductor light 
emitting devices where light is emitted has a small area . The 
present invention provides a novel type of semiconductor 
light emitting device which can solve such a problem . 
[ 0038 ] FIG . 2 is an enlarged view of part ‘ A ’ shown in 
FIG . 1B , which explains another embodiment of the present 
invention where semiconductor light emitting devices of a 
novel structure have been applied . FIG . 3 is a sectional view 
taken along line ‘ B - B ’ in FIG . 2 . FIG . 4 is a sectional view 
taken along line ‘ C - C ’ in FIG . 2 . FIG . 5A is a conceptual 
view illustrating the semiconductor light emitting devices of 
a novel structure shown in FIG . 2 . FIG . 5B is conceptual 
views illustrating different embodiments of the present 
invention . FIG . 6 is a graph illustrating a reflectivity accord 
ing to a material of a passivation layer . And FIG . 7 is a graph 
illustrating a reflectivity according to the number of a 
plurality of layers repeatedly laminated on each other . 
[ 0039 ] Referring to FIGS . 2 , 3 , 4 and 5A , as the light 
source unit 1000 using semiconductor light emitting 
devices , passive matrix ( PM ) type vertical semiconductor 
light emitting devices are used . However , in the following 
descriptions , active matrix ( AM ) type semiconductor light 
emitting devices may be also applied . 
[ 0040 ] The light source unit 1000 includes a substrate 
1110 , a first wire 1120 , a conductive layer 1130 , a second 
wire 1140 , and a plurality of semiconductor light emitting 
devices 1150 . 
10041 ] The substrate 1110 may be a flexible substrate . For 
instance , the substrate 1110 may include glass or polyimide 
( PI ) in order to implement the light source unit . The sub 
strate 1110 may be formed of any material having an 
insulation property and flexibility , such as Polyethylene 
Naphthalate ( PEN ) and Polyethylene Terephthalate ( PET ) . 
The substrate 110 may be formed of a transparent material 
or an opaque material . 
[ 0042 ] At least one of the first wire 1120 and the second 
wire 1140 may be provided with a planar electrode . For 
instance , the first wire 1120 is formed as a planar electrode , 
and the second wire 1140 is formed as a plurality of 
electrode lines . 
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[ 0043 ] For instance , the first wire 1120 may be positioned 
on one surface of the substrate 1110 , and may be formed as 
a planar electrode . The first wire 1120 may be an electrode 
layer disposed on the substrate 110 , and may serve as a data 
electrode . As another example , the first wire 1120 may be 
formed as a bar type electrode which is long in one direction . 
[ 0044 ] The first wire 1120 in the planar shape is the first 
surface electrode , and may be a common electrode surface 
that covers the plurality of semiconductor light emitting 
devices 1150 such that light can be reflected between the 
plurality of semiconductor light emitting devices 1150 . With 
such a configuration , a structure of an electrode layer of high 
reflection may be implemented , and light efficiency may be 
enhanced . The planar electrode may be overlapped with 10 
to 100000 semiconductor light emitting devices , and the 
plurality of semiconductor light emitting devices 1150 cover 
the planar electrode in the form of arrays . 
[ 0045 ] The conductive layer 1130 may be soldered by a 
soldering material . For instance , the soldering material may 
be at least one of Sb , Pd , Ag , Au and Bi . In this case , the 
soldering material may be applied to the first wire 1120 of 
the substrate , and a soldering process may be performed by 
using thermal energy . Alternatively , the soldering material 
may be applied to the semiconductor light emitting devices , 
and a soldering process may be performed by using thermal 
energy . 
[ 0046 ] The semiconductor light emitting devices 1150 are 
connected to the first wire 1120 through the conductive 
layers 1130 , and constitute unit pixels at the light source unit 
1000 . The semiconductor light emitting devices 1150 may 
constitute the unit pixels even with a small size , due to their 
excellent brightness . The semiconductor light emitting 
device 1150 may have a size such that a length of its one 
edge is less than 80 um , and may be formed to have a 
rectangular shape or a square shape . In case of a rectangular 
shape , the semiconductor light emitting device 1150 may 
have a size of 20x80 um or less . 
[ 0047 ] In this case , an insulating layer 1170 may be 
applied onto one surface of the substrate so as to fill the gap 
between the plurality of semiconductor light emitting 
devices 1150 . 
[ 0048 ] As shown , the second wire 1140 may be disposed 
on the insulating layer 1170 . That is , the insulating layer 
1170 is disposed between the substrate and the second wire 
1140 . The second wire 1140 may be electrically connected 
to the plurality of semiconductor light emitting devices 1150 
by contact . 
[ 0049 ] As another example , the conductive layer 1130 
may be a layer having an adhesion property and conductiv 
ity . For this , the conductive layer 1130 may be formed of a 
conductive material and an adhesive material mixed with 
each other . The conductive layer 1130 has a ductility , and 
performs a flexible function in the vehicle lamp . 
[ 0050 ] For instance , the conductive layer 1130 may be 
implemented as an anisotropic conductive film ( ACF ) , an 
anisotropic conductive paste , a solution containing conduc 
tive particles , etc . The conductive layer 1130 may be formed 
as a layer which allows an electrical connection in a Z - di 
rection , but which has an electrical insulation property in a 
horizontal direction ( X - Y ) . Thus , the conductive layer 1130 
may be referred to as a ' Z ' - axis conductive layer . 
[ 0051 ] The anisotropic conductive film ( ACF ) is formed 
as an anisotropic conductive medium is mixed with an 
insulating base member , and only a part thereof has con 

ductivity by the anisotropic conductive medium when heat 
and pressure are applied thereto . Hereinafter , the following 
descriptions will be performed under an assumption that 
heat and pressure are applied to the anisotropic conductive 
film ( ACF ) . However , another method may be implemented 
in order for the anisotropic conductive film ( ACF ) to have 
conductivity partially . For instance , only one of heat and 
pressure may be applied , or a UV hardening process may be 
performed . 
[ 0052 ] Since the anisotropic conductive film ( ACF ) con 
tains an adhesive material , the conductive layer 1130 imple 
ments an electrical connection as well as a mechanical 
coupling , between the semiconductor light emitting devices 
1150 and the first wire 1120 . 
[ 0053 ] In this case , the anisotropic conductive medium 
may be conductive balls or conductive particles . As shown , 
the anisotropic conductive film is implemented as conduc 
tive balls are mixed with an insulating base member , and 
only a specific part thereof has conductivity by the conduc 
tive balls when heat and pressure are applied thereto . The 
anisotropic conductive film may contain a plurality of par 
ticles , each particle formed as a conductive core is coated by 
an insulating film formed of a polymer material . In this case , 
as a part of the insulating film where heat and pressure have 
been applied is destroyed , conductivity is implemented by 
the core . Here , as the core is transformed , a layer which 
contacts the core in a thickness direction of the anisotropic 
conductive film may be formed . More specifically , heat and 
pressure are entirely applied to the anisotropic conductive 
film , and an electrical connection in a Z - axis direction is 
partially formed by a height difference between the core and 
an object adhered to each other by the anisotropic conduc 
tive film . 
[ 0054 ] Further , the light source unit 1000 may be further 
provided with a phosphor layer 1180 formed on one surface 
of the semiconductor light emitting devices 1150 . For 
instance , the semiconductor light emitting devices 1150 are 
blue semiconductor light emitting devices which emit light 
of a blue color ( B ) , and the phosphor layer 1180 converts the 
light of a blue color ( B ) into a color of unit pixels . The 
phosphor layer 1180 may be a red phosphor 1181 or a yellow 
phosphor 1182 which constitutes unit pixels . That is , the red 
phosphor 1181 for converting blue light ( B ) into red light ( R ) 
may be laminated on the blue semiconductor light emitting 
devices at red pixel positions . And the yellow phosphor 1182 
for converting blue light ( B ) into white light ( W ) may be 
laminated on the blue semiconductor light emitting devices 
at white pixel positions . 
[ 0055 ] With such a configuration , the rear lamp which 
selectively outputs red light or white light may be imple 
mented . 
[ 0056 ] The vehicle lamp may further include a black 
matrix 1091 disposed between the phosphors for an 
enhanced contrast ratio of the phosphor layer 1180 . The 
black matrix 1191 may be implemented as a gap is formed 
between phosphor dots and a black material is filled in the 
gap . With such a configuration , the black matrix 1191 may 
absorb external reflected light , and may enhance a contrast 
of light and darkness . 
[ 0057 ] In this embodiment , the semiconductor light emit 
ting devices 1150 have a great advantage to reduce a chip 
size , because electrodes are disposed up and down . How 
ever , since the electrodes are disposed up and down , an 
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upper area of the semiconductor light emitting devices 1150 
where light is emitted is reduced . 
[ 0058 ] When each of a horizontal length and a vertical 
length of the semiconductor light emitting device 1150 is 
within 10 - 100 um , a large amount of optical loss is generated 
from the semiconductor light emitting device 1150 . Thus , 
the semiconductor light emitting device 1150 has a mecha 
nism to totally reflect light from a lower surface thereof . 
[ 0059 ] As shown , each of the semiconductor light emitting 
devices 1150 includes a first conductive electrode 1156 , a 
first conductive semiconductor layer 1155 having the first 
conductive electrode 1156 , an activation layer 1154 formed 
on the first conductive semiconductor layer 1155 , a second 
conductive semiconductor layer 1153 formed on the activa 
tion layer 1154 , and a second conductive electrode 1152 
formed on the second conductive semiconductor layer 1153 . 
10060 ] The first conductive semiconductor layer 1155 and 
the second conductive semiconductor layer 1153 are over 
lapped with each other , and the second conductive electrode 
1152 is disposed on an upper surface of the second conduc 
tive semiconductor layer 1153 . And the first conductive 
electrode 1156 is disposed on a lower surface of the first 
conductive semiconductor layer 1155 . In this case , the upper 
surface of the second conductive semiconductor layer 1153 
may be one surface of the second conductive semiconductor 
layer 1153 which is farthest from the first conductive semi 
conductor layer 1155 . And the lower surface of the first 
conductive semiconductor layer 1155 may be one surface of 
the first conductive semiconductor layer 1155 farthest from 
the second conductive semiconductor layer 1153 . The first 
conductive electrode 1156 and the second conductive elec 
trode 1152 are disposed up and down in a state that the first 
conductive semiconductor layer 1155 and the second con 
ductive semiconductor layer 1153 are interposed therebe 
tween . 
[ 0061 ] In this case , the lower surface of the first conduc 
tive semiconductor layer 1155 may be a surface closest to 
the substrate , and the upper surface of the second conductive 
semiconductor layer 1153 may be a surface closest to the 
substrate . 
[ 0062 ] More specifically , the first conductive electrode 
1156 and the first conductive semiconductor layer 1155 may 
be a ' p ' - type electrode and a ' p ' - type semiconductor layer , 
respectively . And the second conductive electrode 1152 and 
the second conductive semiconductor layer 1153 may be an 
‘ n ’ - type electrode and an ‘ n ’ - type semiconductor layer , 
respectively . In this case , the ‘ n ’ - type electrode disposed at 
an upper side may be electrically connected to the second 
wire 1140 by the conductive layer 1130 , and the ' p ' - type 
electrode disposed at a lower side may be electrically 
connected to the first wire 1120 . However , the present 
invention is not limited to this . That is , the first conductive 
type may be an ‘ n ’ - type , and the second conductive type 
may be a ' p ' - type . 
[ 0063 ] According to another embodiment of the present 
invention , the first conductive semiconductor layer and the 
second conductive semiconductor layer may be formed by 
injecting impurities onto an intrinsic or doped semiconduc 
tor substrate . As the impurities are injected , a ' p - n ' bonded 
region may serve as the activation layer . Accordingly , the 
aforementioned descriptions about the ' p ’ - type semiconduc 
tor layer , the ‘ n ’ - type semiconductor layer , and the activa 
tion layer are merely exemplary , and the present invention is 
not limited to this . 

[ 0064 ] The semiconductor light emitting device 1150 
includes a passivation layer 1160 formed to enclose side 
surfaces of the first conductive semiconductor layer 1155 
and the second conductive semiconductor layer 1153 . 
[ 0065 ] The passivation layer 1160 is configured to enclose 
side surface of the semiconductor light emitting device for 
stability of the semiconductor light emitting device , and is 
formed of an insulating material . Since the first conductive 
semiconductor layer 1155 and the second conductive semi 
conductor layer 1153 are electrically insulated from each 
other by the passivation layer 1160 , the P - type GaN and the 
N - type GaN of the semiconductor light emitting device may 
be insulated from each other . 
10066 ] As shown , one surface of the first conductive 
semiconductor layer 1155 is divided into a first region 1155a 
where the first conductive electrode 1156 is disposed , and a 
second region 1155b covered by the passivation layer 1160 . 
[ 0067 ] In this case , the passivation layer 1160 is provided 
with a through hole 1161 through which the first conductive 
electrode 1156 is exposed . The first conductive electrode 
1156 is exposed to the outside via the through hole 1161 . In 
this case , the first conductive electrode 1156 may be pro 
vided with a plurality of metallic layers formed of different 
metallic materials . For instance , a plurality of metallic layers 
formed of Ti , Pt , Au , Ti , Cr , etc . may be laminated on each 
other , thereby forming the “ p ’ - type electrode . 
10068 ] As shown , the passivation layer 1160 is provided 
with a plurality of layers having different refractive indexes , 
such that light is reflected from the second region 1155b . 
[ 0069 ] The second region 1155b is a light loss region 
where light generated from the semiconductor light emitting 
device is lost to the outside . However , in the present 
invention , a reflection mechanism is provided to the optical 
loss region through the passivation layer 1160 . 
10070 ] The second region may have an area corresponding 
to 30 to 40 % of an entire area of one surface of the first 
conductive semiconductor layer . For instance , when a semi 
conductor light emitting device has an area of 50 um by 50 
um , the first conductive electrode 1156 may have an area of 
30 um by 30 um , in a micro unit . In this case , a size of the 
second region may be about 35 % of the entire area of the 
first conductive semiconductor layer . Accordingly , the sec 
ond region may have a size corresponding to 30 to 40 % of 
the entire are of the first conductive semiconductor layer , 
which is a very large ratio . 
[ 0071 ] More specifically , the passivation layer includes a 
first part 1162 which covers the side surfaces of the semi 
conductor light emitting device , and a second part 1163 
which covers one surface of the first conductive semicon 
ductor layer . And the second part 1163 is extended from the 
first part 1162 , thereby covering a lower surface of the 
semiconductor light emitting device . The second part 1163 
is extended toward the first region so as to cover at least part 
of the first conductive electrode 1156 . And the through hole 
1161 is formed at the second part 1163 such that the first 
conductive electrode 1156 is exposed to the outside there 
through . 
[ 0072 ] In this case , the second part 1163 may be formed of 
a plurality of layers 1163a , 1163b . 
[ 0073 ] A material having a relatively high refractive index 
and a material having a relatively low refractive index may 
be repeatedly laminated on each other at the plurality of 
layers 1163a , 1163b . The material having a relatively high 
refractive index may include at least one of Sin , TiO2 , 
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A1203 , and ZrO2 , and the material having a relatively low 
refractive index may include SiO2 . And a refractive index 
difference between the material having a relatively high 
refractive index and the material having a relatively low 
refractive index may be 0 . 3 or more . For instance , the 
refractive index difference between the material having a 
relatively high refractive index and the material having a 
relatively low refractive index may be 0 . 3 - 0 . 9 . 
[ 0074 ] Light efficiency of a semiconductor light emitting 
device such as a light emitting diode is determined by 
quantum efficiency inside the semiconductor light emitting 
device and light extraction efficiency . When light generated 
from a multiple quantum well inside a light emitting diode 
is emitted to the outside , a threshold angle to emit light is 
reduced due to a refractive index difference between gallium 
nitride ( refractive index : 2 . 4 ) and air ( refractive index : 1 ) . As 
a result , an optical loss occurs . 
[ 0075 ] Semiconductor light emitting devices of a micro 
unit are separated from each other . Accordingly , if light 
emitted from side surfaces of the light emitting devices to 
the outside is collected into the light emitting devices , light 
extraction efficiency may be increased . In the present inven 
tion , dielectric layers having a refractive index difference are 
repeatedly laminated on the passivation layer 1160 of the 
semiconductor light emitting device , and light is collected 
into the semiconductor light emitting device by controlling 
an emittance angle of light . More specifically , the passiva 
tion layer 1160 has a structure where a material having a low 
refractive index ( SiO2 , etc . ) and a material having a high 
refractive index ( SiN , TiO2 , A1203 , ZrO2 , etc . ) at a specific 
wavelength are alternately laminated on each other . Accord 
ingly , the passivation layer 1160 changes a path of light 
generated from the inside of the semiconductor light emit 
ting device by using two materials having a refractive index 
difference therebetween of 0 . 3 or more , thereby preventing 
loss of light generated from a lower surface of the semicon 
ductor light emitting device to the outside . 
[ 0076 ] As shown , the layer 1163a ( first layer ) having a 
relatively low refractive index between the plurality of 
layers 1163a , 1163b comes in direct contact with the first 
region 1155a , and a material provided at the first layer 1163a 
of a low refractive index has a refractive index lower than 
that of the first conductive semiconductor layer 1155 . And a 
material provided at the second layer 1163b of a high 
refractive index may have a refractive index higher than that 
of the first layer 1163a . 
[ 0077 ] The passivation layer 1160 may be formed on the 
side surfaces of the semiconductor light emitting device as 
a single layer . The thickness of the single layer is less than 
a total thickness of the plurality of layers 1163a , 1163b , For 
instance , the first part 1162 may be formed as the single 
layer , and the single layer may be extended from the side 
surfaces of the semiconductor light emitting device towards 
one surface of the semiconductor light emitting device so as 
to cover the second part 1163 . Thus , the second part 1163 is 
covered by the layer extended from the first part 1162 , and 
the single layer may be disposed on an outermost side of the 
passivation layer 1160 . That is , the present invention may 
have a structure where the first part 1162 entirely encloses 
the semiconductor light emitting device , and the second part 
1163 is disposed between the first part 1162 and a lower 
surface of the first conductive semiconductor layer 1155 . 
[ 0078 ] Once a material having a high refractive index and 
a material having a low refractive index are repeatedly 

laminated on each other by using a principle of dielectric HR 
multi layers , a high reflection ( HR ) effect may be imple 
mented as a constructive interference occurs at a specific 
wavelength due to interference of light . Further , the single 
layer covers the region where the material having a high 
refractive index and the material having a low refractive 
index are repeatedly laminated on each other , thereby pro 
tecting the region together with the side surfaces of the 
semiconductor light emitting device . 
[ 0079 ] As another example , referring to FIG . 5B , an 
adhesive electrode 2156a may be disposed between the 
second region 2155b and the passivation layer 2160 . An 
insulating interface may be formed between the first con 
ductive electrode 2156 and the second region 2155b , and the 
adhesive electrode 2156a may be disposed at the insulating 
interface . As the adhesive electrode 2156a is disposed , an 
adhesive force between the second region 2155b and the 
material having a low refractive index may be enhanced . 
The adhesive electrode 2156a may include at least one of 
titanium ( Ti ) , chrome ( Cr ) and nickel ( Ni ) . And the adhesive 
electrode 2156a may be formed to have a thickness of 1 nm 
to 10 nm . The adhesive electrode is merely exemplary , and 
the present invention is not limited to this . In this case , 
referring to FIG . 6 illustrating a reflectivity according to a 
material of the passivation layer , it may be seen that a 
reflectivity is increased as a refractive index difference 
between first and second layers is large . Further , referring to 
FIG . 7 illustrating a reflectivity according to the number of 
a plurality of thin films laminated on each other , it may be 
seen that a reflectivity at a specific wavelength is increased 
as the number of thin films laminated on each other is 
increased 
[ 0080 ] FIG . 6 illustrates a reflectivity difference at a 
specific wavelength , among a single layer passivation 
( SiO2 ) , a multi - layer passivation formed of thin films ( SiO2 / 
TiO2 ) , and a multi - layer passivation formed of thin films 
( SiO2 / SiN ) . Here , the SiO2 is used as a material having a 
low refractive index ( the refractive index at a wavelength of 
450 nm is 1 . 5 ) , SiN is used as a material having a high 
refractive index ( the refractive index at a wavelength of 450 
nm is 2 ) , and TiO2 is used as a material having a high 
refractive index ( the refractive index at a wavelength of 450 
nm is 2 . 3 ) . In case of using the single layer passivation 
( SiO2 ) , a reflectivity is almost zero at a wavelength of 450 
nm . On the other hand , in case of using the multi - layer 
passivation formed of thin films ( SiO2 / SiN ) , a reflectivity is 
about 90 % at the same wavelength of 450 nm . And in case 
of using the multi - layer passivation formed of thin films 
( SiO2 / T102 ) , a reflectivity is about 98 % at the same wave 
length of 450 nm . 
10081 ] Referring to FIG . 7 , in case of using thin films of 
SiO2 / TiO2 , a reflectivity is changed according to the num 
ber of thin films laminated on each other . More specifically , 
the reflectivity is increased as the number of thin films 
laminated on each other is increased . The reflectivity of 98 % 
or more may be obtained by controlling dielectric film 
materials used as the passivation layer , and the number of 
thin films laminated on each other . This may allow the thin 
films to have a more excellent reflectivity than general 
metallic thin films formed of Ag or Al . 
[ 0082 ] In this case , a pair of the material having a high 
refractive index and the material having a low refractive 
index may be repeatedly laminated on each other 3 to 10 
times . Referring to FIG . 7 , it can be seen that reflectivity is 



US 2018 / 0315893 A1 Nov . 1 , 2018 

drastically increased when the number of times that the pair 
of the material having a high refractive index and the 
material having a low refractive index are repeatedly lami 
nated on each other is 3 or more . 
[ 0083 ] As the passivation layer is formed of a plurality of 
layers on the lower surface of the semiconductor light 
emitting device , a vehicle lamp having an enhanced bright 
ness may be implemented . 
[ 0084 ] The vehicle lamp of the present invention may 
have the following advantages . 
[ 0085 ] Firstly , reflection may be induced from a lower 
surface of the semiconductor light emitting device , by using 
a plurality of layers having different refractive indexes . 
Through the reflection , light generated from a part not 
covered by the conductive electrode on the lower surface of 
the semiconductor light emitting device , is induced upward . 
Especially , in case of small semiconductor light emitting 
devices , the amount of light emitted to a part not covered by 
the conductive electrode is increased . This may greatly 
enhance a brightness of the vehicle lamp through the reflec 
tion . 
[ 0086 ] Further , in the present invention , light generated 
from the inside of the light emitting device is emitted to the 
outside without a light loss region , through the passivation 
layer . This may enhance light extraction efficiency , and may 
lower power consumption of a light source . 
[ 0087 ] As the present features may be embodied in several 
forms without departing from the characteristics thereof , it 
should also be understood that the above - described embodi 
ments are not limited by any of the details of the foregoing 
description , unless otherwise specified , but rather should be 
construed broadly within its scope as defined in the 
appended claims , and therefore all changes and modifica 
tions that fall within the metes and bounds of the claims , or 
equivalents of such metes and bounds are therefore intended 
to be embraced by the appended claims . 

1 . A semiconductor light emitting device includes : 
a first conductive electrode and a second conductive 

electrode ; 
a first conductive semiconductor layer having the first 

conductive electrode ; 
a second conductive semiconductor layer overlapped with 

the first conductive semiconductor layer , and having 
the second conductive electrode ; and 

a passivation layer formed to enclose the semiconductor 
light emitting device , 

wherein one surface of the first conductive semiconductor 
layer is divided into a first region where the first 
conductive electrode is disposed , and a second region 
covered by the passivation layer , 

wherein the passivation layer is provided with a plurality 
of layers having different refractive indexes , such that 
light is reflected from the second region , 

wherein the passivation layer includes a first part which 
covers side surfaces of the semiconductor light emitting 
device , and a second part which covers one surface of 
the first conductive semiconductor layer , 

wherein the first part is formed as a single layer , and 
wherein the second part is formed of the plurality of 

layers . 
2 . ( canceled ) 
3 . The semiconductor light emitting device of claim 1 , 

wherein the second part is extended toward the first region 
so as to cover at least part of the first conductive electrode . 

4 . The semiconductor light emitting device of claim 1 , 
wherein a through hole is formed at the second part such that 
the first conductive electrode is exposed to outside there 
through . 

5 . ( canceled ) 
6 . The semiconductor light emitting device of claim 1 , 

wherein the single layer is extended from side surfaces of the 
semiconductor light emitting device towards one surface of 
the semiconductor light emitting device so as to cover the 
second part . 

7 . The semiconductor light emitting device of claim 1 , 
wherein a thickness of the single layer is less than a total 
thickness of the plurality of layers having different refractive 
indexes . 

8 . The semiconductor light emitting device of claim 1 , 
wherein a material having a relatively high refractive index 
and a material having a relatively low refractive index are 
repeatedly laminated on each other at the plurality of layers . 

9 . The semiconductor light emitting device of claim 8 , 
wherein the material having the relatively high refractive 
index includes at least one of SiN , TiO2 , A1203 , and ZrO2 , 
and the material having the relatively low refractive index 
includes SiO2 . 

10 . ( canceled ) 
11 . The semiconductor light emitting device of claim 1 , 

wherein a layer having a relatively low refractive index 
between the plurality of layers comes in direct contact with 
the first region . 

12 . The semiconductor light emitting device of claim 1 , 
wherein the first conductive electrode and the second con 
ductive electrode are disposed up and down in a state that the 
first conductive semiconductor layer and the second con 
ductive semiconductor layer are interposed therebetween . 

13 . The semiconductor light emitting device of claim 1 , 
wherein the second region has an area corresponding to 30 
to 40 % of an area of one surface of the first conductive 
semiconductor layer . 

14 . The semiconductor light emitting device of claim 1 , 
wherein an adhesive electrode is disposed between the 
second region and the passivation layer . 

15 . The semiconductor light emitting device of claim 14 , 
wherein the adhesive electrode includes one of chrome and 
nickel . 

16 . A vehicle lamp having a plurality of semiconductor 
light emitting devices , wherein at least one of the semicon 
ductor light emitting devices includes : 

a first conductive electrode and a second conductive 
electrode ; 

a first conductive semiconductor layer having the first 
conductive electrode ; 

a second conductive semiconductor layer overlapped with 
the first conductive semiconductor layer , and having 
the second conductive electrode ; and 

a passivation layer formed to enclose the semiconductor 
light emitting device , 

wherein one surface of the first conductive semiconductor 
layer is divided into a first region where the first 
conductive electrode is disposed , and a second region 
covered by the passivation layer , 

wherein the passivation layer is provided with a plurality 
of layers having different refractive indexes , such that 
light is reflected from the second region , 

wherein the passivation layer includes a first part which 
covers side surfaces of the semiconductor light emitting 
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device , and a second part which covers one surface of 
the first conductive semiconductor layer , 

wherein the first part is formed as a single layer , and 
wherein the second part is formed of the plurality of 

layers . 


