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LIGHT - EMITTING DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

trudes from the peripheral portion , and a cover portion that 
directly contacts and covers an outer edge portion of a 
topmost surface of the light transmissive component . The 
height from the mounting surface to a top of the cover 
portion is greater than a height from the mounting surface to 
the topmost surface of the light transmissive component , and 
the topmost surface of the light transmissive component 
includes an exposed region that is exposed from the resin 
component . 

[ 0001 ] This is a Continuation of U.S. patent application 
Ser . No. 17 / 037,002 , filed Sep. 29 , 2020 , which is a Con 
tinuation application of PCT International Application No. 
PCT / JP2020 / 014440 filed on Mar. 30 , 2020 , designating the 
United States of America , which is based on and claims 
priority of Japanese Patent Application No. 2019-206153 
filed on Nov. 14 , 2019. The entire disclosures of the above 
identified applications , including the specifications , draw 
ings and claims are incorporated herein by reference in their 
entirety . 

Advantageous Effects 
[ 0008 ] The light - emitting device according to an aspect of 
the present disclosure can prevent a light transmissive 
component from being removed . 

FIELD BRIEF DESCRIPTION OF DRAWINGS 

[ 0002 ] The present disclosure relates to a light - emitting 
device . 

BACKGROUND 

[ 0003 ] Conventionally , there is a light - emitting device 
including a light - emitting element , and a light transmissive 
component disposed on the light - emitting element ( see PTL 
1 , for example ) . 
[ 0004 ] The light - emitting device disclosed in PTL 1 
includes : a light - emitting element ; a first translucent com 
ponent which is a light transmissive component disposed on 
the light - emitting element ; a second translucent component 
which is a light transmissive component disposed on the first 
translucent component ; and a light reflective component 
which encloses the light - emitting element , the first translu 
cent component , and the second translucent component . 

CITATION LIST 

Patent Literature 

[ 0005 ] PTL 1 : Japanese Unexamined Patent Application 
Publication No. 2018-206819 

SUMMARY 

[ 0009 ] These and other advantages and features will 
become apparent from the following description thereof 
taken in conjunction with the accompanying Drawings , by 
way of non - limiting examples of embodiments disclosed 
herein . 
[ 0010 ] [ FIG . 1 ] 
[ 0011 ] FIG . 1 is a diagram illustrating a light - emitting 
device according to embodiment 1 . 
[ 0012 ] [ FIG . 2 ] 
[ 0013 ] FIG . 2 is a sectional view of the light - emitting 
device according to embodiment 1 along the line II - II in 
FIG . 1 . 
[ 0014 ] [ FIG . 3 ] 
[ 0015 ] FIG . 3 is a sectional view of the light - emitting 
device according to embodiment 1 along the line III - III in 
FIG . 1 . 
[ 0016 ] ( FIG . 47 
[ 0017 ] FIG . 4 is a sectional view of the light - emitting 
device according to embodiment 1 along the line IV - IV in 
FIG . 1 . 
[ 0018 ] [ FIG . 5 ) 
[ 0019 ] FIG . 5 is a sectional view illustrating how light is 
emitted from the light - emitting device according to embodi 
ment 1 . 
[ 0020 ] [ FIG . 6 ] 
[ 0021 ] FIG . 6 is a sectional view illustrating how light is 
emitted from a light - emitting device according to a com 
parison example . 
[ 0022 ] [ FIG . 7 ] 
[ 0023 ] FIG . 7 is a top view of a light - emitting device 
according to variation 1 of embodiment 1 . 
[ 0024 ] [ FIG . 8 ] 
[ 0025 ] FIG . 8 is a sectional view of the light - emitting 
device according to variation 1 of embodiment 1 along the 
line VIII - VIII in FIG . 7 . 
[ 0026 ] [ FIG . 91 
[ 0027 ] FIG . 9 is a top view of a light - emitting device 
according to variation 2 of embodiment 1 . 
[ 0028 ] [ FIG . 10 ] 
[ 0029 ] FIG . 10 is a top view of a light - emitting device 
according to variation 3 of embodiment 1 . 
[ 0030 ] [ FIG . 11 ] 
[ 0031 ] FIG . 11 is a top view of a light - emitting device 
according to variation 4 of embodiment 1 . 
[ 0032 ] ( FIG . 12 ] 
[ 0033 ] FIG . 12 is a sectional view of a light - emitting 
device according to variation 5 of embodiment 1 . 

Technical Problem 

[ 0006 ] However , in the light - emitting device disclosed in 
PTL 1 , the second translucent component which is a light 
transmissive component is exposed upwardly , and thus the 
second translucent component is easily removed from the 
first translucent component and the light reflective compo 
nent . The present disclosure provides a light - emitting device 
that prevents a light transmissive component from being 
removed . 

Solution to Problem 
[ 0007 ] A light - emitting device according to an aspect of 
the present disclosure includes : a mounting substrate includ 
ing a mounting surface ; a light - emitting element disposed on 
the mounting surface ; a light transmissive component dis 
posed on the light - emitting element ; and a resin component 
that directly contacts and covers a side surface of the 
light - emitting element and a side surface of the light trans 
missive component . The resin component includes a periph 
eral portion that directly contacts and covers the side surface 
of the light transmissive component , a protrusion that pro 

a 
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[ 0034 ] [ FIG . 13 ] 
[ 0035 ] FIG . 13 is a top view of a light - emitting device 
according to variation 6 of embodiment 1 . 
[ 0036 ] [ FIG . 14 ] 
[ 0037 ] FIG . 14 is a sectional view of the light - emitting 
device according to variation 6 of embodiment 1 along the 
line XIV - XIV in FIG . 13 . 
[ 0038 ] [ FIG . 15 ] 
[ 0039 ] FIG . 15 is a sectional view of a light - emitting 
device according to another example of variation 6 of 
embodiment 1 . 
[ 0040 ] [ FIG . 16 ] 
[ 0041 ] FIG . 16 is a diagram illustrating a light - emitting 
device according to variation 7 of embodiment 1 . 
[ 0042 ] [ FIG . 17 ] 
[ 0043 ] FIG . 17 is a diagram illustrating a light - emitting 
device according to variation 8 of embodiment 1 . 
[ 0044 ] [ FIG . 18 ] 
[ 0045 ] FIG . 18 is a sectional view of the light - emitting 
device according to variation 8 of embodiment 1 along the 
line XVIII - XVIII in FIG . 17 . 
[ 0046 ] [ FIG . 19 ] 
[ 0047 ] FIG . 19 is a sectional view of the light - emitting 
device according to variation 8 of embodiment 1 along the 
line XIX - XIX in FIG . 17 . 
[ 0048 ] [ FIG . 20 ] 
[ 0049 ] FIG . 20 is a top view of a light - emitting device 
according to another example of variation 8 of embodiment 
1 . 
[ 0050 ] [ FIG . 21 ] 
[ 0051 ] FIG . 21 is a sectional view of the light - emitting 
device according to the other example of variation 8 of 
embodiment 1 along the line XXI - XXI in FIG . 20 . 
[ 0052 ] [ FIG . 22 ] 
[ 0053 ] FIG . 22 is a top view of a light - emitting device 
according to variation 9 of embodiment 1 . 
[ 0054 ] [ FIG . 23 ] 
[ 0055 ] FIG . 23 is a sectional view of the light - emitting 
device according to variation 9 of embodiment 1 along the 
line XXIII - XXIII in FIG . 22 . 
[ 0056 ] [ FIG . 24 ] 
[ 0057 ] FIG . 24 is a top view of a light - emitting device 
according to variation 10 of embodiment 1 . 
[ 0058 ] [ FIG . 25 ) 
[ 0059 ] FIG . 25 is a top view of a light - emitting device 
according to variation 11 of embodiment 1 . 
[ 0060 ] [ FIG . 26 ] 
[ 0061 ] FIG . 26 is a flowchart illustrating a method for 
manufacturing a light - emitting device according to the pres 
ent disclosure . 
[ 0062 ] [ FIG . 27 ] 
[ 0063 ] FIG . 27 is a top view illustrating example 1 of the 
method for manufacturing the light - emitting device accord 
ing to the present disclosure . 
[ 0064 ] [ FIG . 28 ] 
[ 0065 ] FIG . 28 is a top view illustrating example 1 of the 
method for manufacturing the light - emitting device accord 
ing to the present disclosure . 
[ 006 ] [ FIG . 29 ] 
[ 0067 ] FIG . 29 is a top view illustrating example 1 of the 
method for manufacturing the light - emitting device accord 
ing to the present disclosure . 

[ 0068 ] [ FIG . 30 ] 
[ 0069 ] FIG . 30 is a top view illustrating example 1 of the 
method for manufacturing the light - emitting device accord 
ing to the present disclosure . 
[ 0070 ] [ FIG . 31 ] 
[ 0071 ] FIG . 31 is a top view illustrating example 1 of the 
method for manufacturing the light - emitting device accord 
ing to the present disclosure . 
[ 0072 ] [ FIG . 32 ] 
[ 0073 ] FIG . 32 is a top view illustrating example 1 of the 
method for manufacturing the light - emitting device accord 
ing to the present disclosure . 
[ 0074 ] [ FIG . 33 ] 
[ 0075 ] FIG . 33 is a top view illustrating example 1 of the 
method for manufacturing the light - emitting device accord 
ing to the present disclosure . 
[ 0076 ] [ FIG . 34 ] 
[ 0077 ] FIG . 34 is a top view illustrating variation 1 of a 
protrusion . 
[ 0078 ] [ FIG . 35 ] 
[ 0079 ] FIG . 35 is a top view illustrating variation 2 of the 
protrusion . 
[ 0080 ] [ FIG . 36 ] 
[ 0081 ] FIG . 36 is a top view illustrating example 2 of the 
method for manufacturing the light - emitting device accord 
ing to the present disclosure . 
[ 0082 ] [ FIG . 37 ] 
[ 0083 ] FIG . 37 is a sectional view illustrating example 2 
of the method for manufacturing the light - emitting device 
according to the present disclosure . 
[ 0084 ] [ FIG . 38 ] 
[ 0085 ] FIG . 38 is a sectional view illustrating example 2 
of the method for manufacturing the light - emitting device 
according to the present disclosure . 
[ 0086 ] [ FIG . 39 ] 
[ 0087 ] FIG . 39 is a sectional view illustrating example 2 
of the method for manufacturing the light - emitting device 
according to the present disclosure . 
[ 0088 ] FIG . 40 ] 
[ 0089 ] FIG . 40 is a sectional view illustrating example 2 
of the method for manufacturing the light - emitting device 
according to the present disclosure . 
[ 0090 ] [ FIG . 41 ] 
[ 0091 ] FIG . 41 is a sectional view illustrating example 2 
of the method for manufacturing the light - emitting device 
according to the present disclosure . 
10092 ] [ FIG . 42 ] 
[ 0093 ] FIG . 42 is a sectional view of a light - emitting 
device according to embodiment 2 . 
[ 0094 ] [ FIG . 43 ] 
[ 0095 ] FIG . 43 is a diagram illustrating the dimension of 
each component included in the light - emitting device 
according to embodiment 2 . 
[ 0096 ] [ FIG . 44 ] 
[ 0097 ] FIG . 44 is a sectional view of a light - emitting 
device according to embodiment 3 . 
[ 0098 ] [ FIG . 45 ] 
[ 0099 ] FIG . 45 is a diagram illustrating the dimension of 
each component included in the light - emitting device 
according to embodiment 3 . 

DESCRIPTION OF EMBODIMENTS 
[ 0100 ] The following describes embodiments according to 
the present disclosure with reference to the drawings . It 
should be noted that any one of the following embodiments 

a 
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shows a specific example of the present disclosure . The 
numerical values , shapes , materials , structural components , 
the arrangement and connection of the structural compo 
nents , steps , the processing order of the steps , etc. shown in 
the following embodiments are mere examples , and thus are 
not intended to limit the present disclosure . 
[ 0101 ] The figures are schematic illustrations and not 
necessarily precise illustrations . Accordingly , for example , 
the scale of each figure may be different . In the figures , 
substantially identical components are assigned the same 
reference signs , and overlapping descriptions thereof may be 
omitted or simplified . 
[ 0102 ] Moreover , in the following embodiments , “ sub 
stantially ” referring to substantially the same is used . For 
example , substantially the same means not only completely 
the same but also virtually the same , i.e. , for example , a 
difference of approximately a few percent is acceptable . The 
same is true of another expression which uses the “ substan 
tially " . For example , a substantially trapezoidal shape may 
refer to a substantial trapezoid , and includes , for example , a 
trapezoidal shape with round corners . A simple expression 
such as a triangle or a trapezoid also refers to the same as the 
expression with “ substantially ” such as a substantially tri 
angle shape or a substantially trapezoidal shape . 
[ 0103 ] Moreover , in the following embodiments , terms of 
“ above ” and “ bottom ” do not refer to an upward direction 
( vertically upward ) and a downward direction ( vertically 
downward ) in an absolute space recognition , respectively . 
The terms of “ above ” and “ bottom ” are also applied not only 
when two components are disposed at a distance from each 
other and another component is interposed therebetween , 
but also when two components are disposed in contact and 
connected with each other . 
[ 0104 ] Moreover , in the following embodiments described 
below , a “ top view ” or “ plan view ” refers to the case where 
a mounting surface on which semiconductor elements are 
mounted is viewed from the normal direction of the mount 
ing surface in a mounting substrate . 
[ 0105 ] Moreover , in this Description and the drawings , the 
X - axis , the Y - axis , and the Z - axis represent the three axes in 
a three - dimensional orthogonal coordinate system . In each 
embodiment , the Z - axis direction is a vertical direction , and 
a direction perpendicular to the Z - axis ( i.e. , a direction 
parallel to the XY plane ) is a horizontal direction . It should 
be noted that the positive direction of the Z - axis is directed 
vertically upward . Moreover , in this Description , a “ thick 
ness direction ” refers to the thickness direction of a light 
emitting device , and in the following embodiments , the 
thickness direction is described as the Z - axis direction . 

the line III - III in FIG . 1. FIG . 4 is a sectional view of 
light - emitting device 10 according to embodiment 1 along 
the line IV - IV in FIG . 1 . 
[ 0108 ] Light - emitting device 10 is an optical device that 
emits light . 
[ 0109 ] As shown in FIG . 1 through FIG . 4 , light - emitting 
device 10 includes mounting substrate 110 , light - emitting 
elements 120 , light transmissive component 130 , and resin 
component 160 . 
[ 0110 ] Mounting substrate 110 is a substrate with mount 
ing surface 170 on which light - emitting elements 120 are 
disposed ( mounted ) . 
[ 0111 ] In this embodiment , light - emitting elements 120 
are flip - chip bonded to ( flip - chip mounted on ) mounting 
surface 170. On mounting surface 170 , for example , wirings 
electrically connected to light - emitting elements 120 are 
formed . 

[ 0112 ] The material of mounting substrate 110 is not 
particularly limited . For example , a metal , a ceramic , or a 
resin is possible . 
[ 0113 ] In this embodiment , mounting substrate 110 is 
rectangular - shaped in the top view . Mounting substrate 110 
may be polygon - shaped or circular - shaped in the top view , 
and the shape is not particularly limited . 
[ 0114 ] Each of light - emitting elements 120 is a semicon 
ductor element that is disposed on mounting surface 170 and 
emits light . Light - emitting element 120 is a light - emitting 
element such as a light emitting diode ( LED ) , for example . 
Light - emitting element 120 is formed using a material such 
as gallium nitride ( GaN ) . 
[ 0115 ] It should be noted that in this embodiment , light 
emitting device 10 includes two light - emitting elements 120 , 
but the number of light - emitting elements 120 in light 
emitting device 10 is not limited . Light - emitting device 10 
may include one light - emitting element 120 , or three or 
more light - emitting elements 120. For example , light - emit 
ting device 10 includes multiple light - emitting elements 
120 , and multiple light - emitting elements 120 are disposed 
between light transmissive component 130 and mounting 
substrate 110 . 
[ 0116 ] Light transmissive component 130 is disposed on 
light - emitting elements 120 and transmits light emitted by 
light - emitting element 120. In this embodiment , light trans 
missive component 130 is rectangular plate - shaped in the 

a 

a 

top view . 

Embodiment 1 

Configuration 
[ 0106 ] Firstly , the configuration of a light - emitting device 
according to embodiment 1 will be described with reference 
to FIG . 1 through FIG . 4 . 
[ 0107 ] FIG . 1 is a diagram illustrating light - emitting 
device 10 according to embodiment 1. It should be noted 
that ( a ) in FIG . 1 is a top view , ( b ) in FIG . 1 is a side view 
from the X - axis direction , and ( c ) in FIG . 1 is a side view 
from the Y - axis direction . FIG . 2 is a sectional view of 
light - emitting device 10 according to embodiment 1 along 
the line II - II in FIG . 1. FIG . 3 is a sectional view of 
light - emitting device 10 according to embodiment 1 along 

[ 0117 ] Moreover , light transmissive component 130 is 
bonded to the top surface ( a surface on the positive side of 
the Z - axis ) of light - emitting element 120. It should be noted 
that the size , number , shape , and the like of light transmis 
sive component 130 in light - emitting device 10 are not 
particularly limited . When the outer peripheral size of light 
transmissive component 130 is different from the outer 
peripheral size of light - emitting element 120 , the contour of 
light transmissive component 130 and the contour of light 
emitting element 120 may be made continuous by disposing 
a transparent resin not only between light transmissive 
component 130 and light - emitting element 120 but also on 
the side surface of light - emitting element 120 to form a light 
guide structure . 
[ 0118 ] Moreover , in this embodiment , light transmissive 
component 130 contains phosphor 220 that emit fluores 
cence light using light emitted by light - emitting element 120 
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as excitation light . More specifically , light transmissive 
component 130 includes binder 210 and phosphor 220 , for 
example . 
[ 0119 ] Binder 210 is a component for holding phosphor 
220. Binder 210 is a light transmissive resin , a ceramic , or 
a glass , for example . For example , binder 210 is rectangular 
plate - shaped in the top view . Moreover , binder 210 includes 
dispersed phosphor 220 . 
[ 0120 ] Phosphor 220 receives light emitted by light - emit 
ting element 120 , convert the light into light having a 
different wavelength , and emit the converted light . For 
example , light - emitting element 120 emits blue light . In this 
case , for example , phosphor 220 emits fluorescence light 
such as wavelength - converted green , yellow , or red light 
using the blue light emitted by light - emitting element 120 as 
excitation light . 
[ 0121 ] The material of phosphor 220 is not particularly 
limited . YAG ( Y3A13012 ) yellow phosphor , CASN 
( CaAlSiN3 ) red phosphor , or Si?ION green phosphor are 
taken as an example of the material of phosphor 220. Light 
transmissive component 130 includes phosphor 220 dis 
persed in binder 210 such as a resin , a ceramic , or a glass . 
[ 0122 ] In this embodiment , light - emitting element 120 
emits blue light . Moreover , in this embodiment , light trans 
missive component 130 ( more specifically , phosphor 220 
contained in light transmissive component 130 ) emits yel 
low light ( yellow fluorescence light ) using the blue light 
emitted by light - emitting element 120 as excitation light . 
[ 0123 ] Moreover , topmost surface 190 of light transmis 
sive component 130 has exposed region 260 that is exposed 
from resin component 160. In other words , exposed region 
260 , which is not covered by resin component 160 , is formed 
in topmost surface 190 of light transmissive component 130 . 
The light emitted by light - emitting element 120 and the light 
emitted by phosphor 220 exit through exposed region 260 to 
the outside of light transmissive component 130 ( i.e. , the 
outside of light - emitting device 10 ) 
[ 0124 ] Resin component 160 surrounds light - emitting ele 
ments 120 and light transmissive component 130. In par 
ticular , resin component 160 is disposed in contact with 
light - emitting elements 120 and light transmissive compo 
nent 130. More specifically , resin component 160 is dis 
posed on mounting surface 170 to cover side surface 180 of 
light - emitting element 120 and side surface 181 of light 
transmissive component 130 . 
[ 0125 ] An electrically insulating resin such as a silicone 
resin or an epoxy resin is taken as an example of resin 
component 160 . 
[ 0126 ] Moreover , in this embodiment , light reflective 
material particles are added to resin component 160. For 
example , resin component 160 includes a silicone resin or an 
epoxy resin as a base material in which the light reflective 
material particles are dispersed . In this manner , resin com 
ponent 160 may be of a light reflective material ( i.e. , a light 
reflective component that reflects light emitted by light 
emitting element 120 and light transmissive component 
130 ) . 
[ 0127 ] For example , resin component 160 has higher 
hardness in cover portion 250 than in a portion covering side 
surfaces 180 and 181. For example , cover portion 250 
includes more SiO2 particles ( thickener ) each having a 
diameter of nanometer order than a region other than cover 
portion 250 in resin component 160. The hardness of resin 
component 160 increases as SiO2 particles ( nano - particles ) 

contained therein increases . With this , when the temple - bell 
shaped structure ( outwardly curved surface 270 ) of cover 
portion 250 is formed by applying a resin , the deformation 
of the shape can be reduced . 
[ 0128 ] Moreover , for example , cover portion 250 has a 
width ( a length in the direction orthogonal to the extension 
direction of protrusion 240 in the top view ) that decreases as 
the distance from the maximum width position increases in 
the positive direction of the Z - axis . The thickener is added 
to a resin for forming cover portion 250 to prevent the 
deformation , and a resin for forming protrusion 240 is 
applied under high temperature conditions of approximately 
150 degrees C. Due to the high temperature conditions , the 
surface of the resin is semi - cured and bonded to a base , and 
thus it is possible to prevent the bottom portion of the resin 
from extending in the width direction on the bonding surface 
between the base and the resin . 
[ 0129 ] Titanium oxide ( TiO2 ) or zinc oxide ( ZnO ) is taken 
as an example of the light reflective material . For example , 
resin component 160 including the light reflective material 
is formed by curing a liquid silicone resin containing TiO2 
particles and a dispersant such as SiO2 . 
[ 0130 ] With this , resin component 160 has the electrical 
insulation properties and the light reflectivity . Resin com 
ponent 160 has the light reflectivity , and thus light emitted 
from the bottom and side of light - emitting element 120 is 
reflected by the light reflective material and exits upwardly 
from light - emitting device 10 . 
[ 0131 ] Resin component 160 includes peripheral portion 
230 and protrusion 240 . 
[ 0132 ] Peripheral portion 230 is a part of resin component 
160 disposed on mounting surface 170 in contact with side 
surface 180 of light - emitting element 120 and side surface 
181 of light transmissive component 130 . 
[ 0133 ] Protrusion 240 is a part of resin component 160 disposed to protrude from peripheral portion 230 toward a 
point above topmost surface 190 of light transmissive com 
ponent 130. In this embodiment , protrusion 240 is linearly 
extended in the top view . The both ends of protrusion 240 in 
the X - axis direction ( the lengthwise direction ) are each 
aligned with the outer end of peripheral portion 230 in the 
top view . In other words , the both ends of protrusion 240 in 
the lengthwise direction are also each aligned with the outer 
end of light - emitting device 10. Moreover , in this embodi 
ment , protrusion 240 is substantially semicircular - shaped in 
the sectional view . 
[ 0134 ] Protrusion 240 has cover portion 250 that covers 
the outer edge portion of topmost surface 190 of light 
transmissive component 130. In other words , cover portion 
250 covers the outer edge portion of light transmissive 
component 130 . 
[ 0135 ] Here , height A1 from mounting surface 170 to the 
top of cover portion 250 is greater than height A2 from 
mounting surface 170 to topmost surface 190 of light 
transmissive component 130. In this embodiment , the top of 
cover portion 250 is the top of protrusion 240. Moreover , in 
this embodiment , topmost surface 190 is the top surface of 
light transmissive component 130 . 
[ 0136 ] It should be noted that topmost surface 190 refers 
to a surface located at the furthest distance from mounting 
surface 170 in the normal direction of mounting surface 170 . 
For example , when topmost surface 190 is not parallel to but 
inclined with respect to mounting surface 170 ( not shown ) , 
the position indicated by topmost surface 190 indicates a 
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position located at the furthest distance from mounting 
surface 170 in the normal direction of mounting surface 170 
in light transmissive component 130 . 
[ 0137 ] For example , cover portion 250 covers at least 5 % 
of the area of topmost surface 190 of light transmissive 
component 130. Cover portion 250 may cover at least 10 % 
of the area of topmost surface 190 of light transmissive 
component 130. Alternatively , for example , cover portion 
250 covers at most 25 % of the area of topmost surface 190 
of light transmissive component 130. It should be noted that 
cover portion 250 may cover a part or the entirety of the 
outer edge portion of light transmissive component 130 . 
[ 0138 ] Moreover , for example , in the sectional view , the 
width ( in this embodiment , the length in the Y - axis direc 
tion ) of light transmissive component 130 covered by cover 
portion 250 on topmost surface 190 of light transmissive 
component 130 is at least 5 % of the width of topmost surface 
190 of light transmissive component 130 . 
[ 0139 ] Moreover , in this embodiment , cover portion 250 
has outwardly curved surface 270 located close to exposed 
region 260. In other words , cover portion 250 has outwardly 
curved surface 270 which is the exposed surface curved 
outwardly toward exposed region 260. In this embodiment , 
the entire exposed surface of cover portion 250 is curved 
outwardly toward exposed region 260 . 
[ 0140 ] In this embodiment , protrusion 240 has the shape 
of a straight line extending in one direction in the top view , 
and projects upwardly . In other words , cover portion 250 is 
linearly extended in the top view . For example , cover portion 
250 is a part of the projected portion ( in this embodiment , 
protrusion 240 ) disposed on light transmissive component 
130. Moreover , for example , the width ( the length in the 
direction orthogonal to the extension direction of protrusion 
240 in the top view ) of the projected portion in this 
embodiment , protrusion 240 ) is constant throughout cover 
portion 250 extending linearly in the top view . 
[ 0141 ] It should be noted that the “ constant ” described 
here means that not only the width is completely the same 
but also a difference of approximately a few percent ( e.g. , 
10 % ) is acceptable . For example , in the case where the 
average width of protrusion 240 is 200 pm , the width of 
protrusion 240 is regarded as constant if it is at least 180 pm 
and at most 220 pm in the linear portion . The same is true 
of cover portion 250 . 

[ 0146 ] On the other hand , as shown in FIG . 6 , a part of 
emitted light 2000 emitted from light - emitting element 120 
and phosphor 220 in light transmissive component 130 exits 
through exposed region 2600 without being reflected by 
protrusion 240 . 
[ 0147 ] The light reflectance of peripheral portion 230 and 
protrusion 240 is approximately 97 % , for example . Accord 
ingly , the amount of light emitted by light - emitting device 
10 is substantially the same as that of light - emitting device 
1000 . 
[ 0148 ] Here , unlike light - emitting device 1000 , in light 
emitting device 10 , the outer edge portion of the top surface 
( topmost surface 190 ) of light transmissive component 130 
is covered by protrusion 240 ( more specifically , cover por 
tion 250 ) included in resin component 160. Accordingly , the 
area of exposed region 260 of light - emitting device 10 is 
smaller than the area of exposed region 2600 of light 
emitting device 1000 in the top view . With this , light 
emitting device 10 emits light having a higher luminance 
than light - emitting device 1000. cl Advantageous Effects , 
etc. 
[ 0149 ] As described above , light - emitting device 10 
according to embodiment 1 includes : mounting substrate 
110 including mounting surface 170 ; light - emitting element 
120 disposed on mounting surface 170 ; light transmissive 
component 130 disposed on light - emitting element 120 ; and 
resin component 160 that covers side surface 180 of light 
emitting element 120 and side surface 181 of light trans 
missive component 130. Resin component 160 includes 
cover portion 250 that covers an outer edge portion of 
topmost surface 190 of light transmissive component 130 . 
Height A1 from mounting surface 170 to a top of cover 
portion 250 is greater than height A2 from mounting surface 
170 to topmost surface 190 of light transmissive component 
130. Topmost surface 190 of light transmissive component 
130 includes exposed region 260 that is exposed from resin 
component 160 . 
[ 0150 ] With this , topmost surface 190 of light transmissive 
component 130 is supported by resin component 160 ( more 
specifically , protrusion 240 ) . Accordingly , in light - emitting 
device 10 , light transmissive component 130 is prevented 
from being removed . 
[ 0151 ] Moreover , for example , cover portion 250 covers at 
least 5 % of the area of topmost surface 190 of light trans 
missive component 130 . 
[ 0152 ] As a result of the earnest study of the inventors , it 
is found that especially , when cover portion 250 covers at 
least 5 % of the area of topmost surface 190 of light trans 
missive component 130 , light transmissive component 130 
is prevented from being removed . Accordingly , cover por 
tion 250 covers at least 5 % of the area of topmost surface 
190 of light transmissive component 130 , and thus light 
transmissive component 130 is further prevented from being 
removed . 
[ 0153 ] Moreover , for example , resin component 160 is a 
reflective material . Moreover , for example , cover portion 
250 has outwardly curved surface 270 located close to 
exposed region 260 . 
[ 0154 ] In this manner , the surface of cover portion 250 is 
not flatten , and thus light emitted by light - emitting device 10 
is less likely to be directed to a specific direction . Accord 
ingly , glare is reduced . 
[ 0155 ] Moreover , for example , cover portion 250 is a part 
of the projected portion disposed on light transmissive 

Light Emission 
[ 0142 ] Next , how to emit light from light - emitting device 
10 will be described with reference to FIG . 5 and FIG . 6 . 
[ 0143 ] FIG . 5 is a sectional view illustrating how light 
( emitted light 200 ) is emitted from light - emitting device 10 
according to embodiment 1. FIG . 6 is the sectional view 
illustrating how light ( emitted light 2000 ) is emitted from 
light - emitting device 1000 according to a comparison 
example . It should be noted that the sectional views shown 
in FIG . 5 and FIG . 6 correspond to the sectional view of FIG . 
2 . 
[ 0144 ] Light - emitting device 1000 according to the com 
parison example differs from light - emitting device 10 in that 
protrusion 240 is not included . 
[ 0145 ] As shown in FIG . 5 , a part of emitted light 200 
emitted from light - emitting element 120 and phosphor 220 
in light transmissive component 130 is reflected by periph 
eral portion 230 and protrusion 240 , and exits through 
exposed region 260 . 
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Variation 3 component 130. Moreover , for example , the width ( the 
length in the direction orthogonal to the longitudinal direc 
tion of protrusion 240 in the top view ) of the projected 
portion is constant throughout cover portion 250 extending 
linearly in the top view . 
[ 0156 ] With this , for example , cover portion 250 can be 
easily formed using a dispensing method . 

[ 0164 ] FIG . 10 is top view of light - emitting device 13 
according to variation 3 . 
[ 0165 ] Protrusion 240a included in resin component 163 
in light - emitting device 13 is disposed only on one side of 
light transmissive component 130 in the Y - axis direction , 
i.e. , is disposed to overlap with only one edge of the outer 
edge portion of light transmissive component 130 along the 
lengthwise direction . In this manner , protrusion 240a may be 
formed to overlap with the outer edge portion of light 
transmissive component 130 at least at one edge of the outer 
edge portion in the top view , i.e. , to cover at least a part of 
the outer edge portion of light transmissive component 130 . 

Variation 

[ 0157 ] The following describes a light - emitting device 
according to a variation of embodiment 1 . 
[ 0158 ] It should be noted that the following description of 
the variation focuses on differences from embodiment 1. The 
components substantially identical to those of light - emitting 
device 10 according to embodiment 1 are assigned the same 
reference signs , and overlapping descriptions thereof may be 
omitted or simplified . 

Variation 4 
[ 0166 ] FIG . 11 is a top view of light - emitting device 14 
according to variation 4 . 
[ 0167 ] Protrusion 242 included in resin component 164 in 
light - emitting device 14 is annularly formed to cover the 
entire outer edge portion of light transmissive component 
130. In this manner , protrusion 242 may cover the entire 
outer edge portion of light transmissive component 130 . 

Variation 1 

Variation 5 

[ 0159 ] FIG . 7 is a top view of light - emitting device 11 
according to variation 1. FIG . 8 is a sectional view of 
light - emitting device 11 according to variation 1 along the 
line VIII - VIII in FIG . 7 . 
[ 0160 ] Light - emitting device 11 includes resin component 
161 different from that of light - emitting device 10. More 
specifically , resin component 161 includes protrusion 241 
different from that of resin component 160. Resin compo 
nent 161 has peripheral portion 230 that covers the side 
surface of light - emitting element 120 and the side surface of 
light transmissive component 130 , and protrusion 241 that 
protrudes upwardly from peripheral portion 230 and 
includes cover portion 251. The end of protrusion 241 is 
aligned with the outer end of peripheral portion 230. More 
specifically , three sides of each of two protrusions 241 
disposed to sandwich exposed region 260 of light transmis 
sive component 130 therebetween are each aligned with the 
outer end of peripheral portion 230 in the top view . In other 
words , each of two protrusions 241 has three sides each 
aligned with the outer end of light - emitting device 11 in the 

a top view . 

[ 0168 ] FIG . 12 is a sectional view of light - emitting device 
15 according to variation 5. It should be noted that FIG . 12 
corresponds to the sectional view along the line II - II in FIG . 
1. Resin component 165 in light - emitting device 15 includes 
peripheral portion 231 and protrusion 243 . 
[ 0169 ] Here , peripheral portion 231 and protrusion 243 are 
integrally formed . More specifically , in resin component 
165 , a part covering side surface 181 of light transmissive 
component 130 ( i.e. , peripheral portion 231 ) and cover 
portion 250a are integrally formed . 
[ 0170 ] With this , cover portion 250a is less likely to be 
removed from peripheral portion 231. Accordingly , light 
transmissive component 130 is further prevented from being 
removed from resin component 165 . 
[ 0171 ] For example , peripheral portion 231 and cover 
portion 250a are formed without a bond interface between 
peripheral portion 231 and cover portion 250a by simulta 
neously curing a liquid resin for peripheral portion 231 and 
a liquid resin for cover portion 250a . In such a manner , 
peripheral portion 231 and cover portion 250a are integrally 
formed . The resin for peripheral portion 231 and the resin for 
cover portion 250a may be the same ( e.g. , silicone resin ) . 
[ 0172 ] For example , the liquid resin for protrusion 243 is 
applied and cured before the liquid resin for peripheral 
portion 231 is fully cured . 
[ 0173 ] Alternatively , mask 400 ( e.g. , see FIG . 37 ) is 
disposed in a region where exposed region 260a is to be 
formed in light transmissive component 130 , and the liquid 
resin for resin component 165 may be filled beyond topmost 
surface 190 of light transmissive component 130 and cured . 
With this , it is possible to form exposed region 260a and 
integrally from peripheral portion 231 and protrusion 243 . 

[ 0161 ] In other words , protrusion 241 includes cover 
portion 251 that covers the outer edge portion of light 
transmissive component 130. Here , unlike cover portion 
250 , cover portion 251 does not have outwardly curved 
surface 270. In this manner , cover portion 251 need not have 
outwardly curved surface 270. Moreover , cover portion 251 
is rectangular - shaped in the top view . In this manner , the 
shape of cover portion 251 in the top view is not particularly 
limited . 

Variation 2 

[ 0162 ] FIG . 9 is a top view of light - emitting device 12 
according to variation 2 . 
[ 0163 ] Protrusion 240a included in resin component 162 
in light - emitting device 12 is not extended to the both ends 
of peripheral portion 230 in the X - axis direction , and is 
disposed inside apart from the outer end of peripheral 
portion 230 , in the top view . In other words , protrusion 240a 
is disposed inward of the outer periphery ( the outer end ) of 
light - emitting device 12. In this manner , the lengthwise 
length of cover portion 240a is not particularly limited . 

Variation 6 
[ 0174 ] FIG . 13 is a top view of light - emitting device 16 
according to variation 6. FIG . 14 is the sectional view of 
light - emitting device 16 according to variation 6 along the 
line XIV - XIV in FIG . 13. It should be noted that ( a ) of FIG . 
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14 illustrates the sectional view of light - emitting device 16 
according to variation 6 and ( b ) of FIG . 14 illustrates the 
luminance distribution of light - emitting device 16 according 
to variation 6 ( more specifically , exposed region 261 ) . 
[ 0175 ] Cover portion 250b which is a part of protrusion 
244 included in resin component 166 in light - emitting 
device 16 covers only one side of light transmissive com 
ponent 130 which is rectangular - shaped in the top view . 
More specifically , cover portion 250b is disposed continu 
ously along one side of light transmissive component 130 . 
Moreover , protrusion 244 is extended to the both ends of 
peripheral portion 230 in the X - axis direction in the top 
view . 
[ 0176 ] Cover portion 250b covers only one side of light 
transmissive component 130 which is rectangular - shaped in 
the top view , and thus as shown in ( b ) of FIG . 14 , more light 
reflected by reflective resin component 244 exits through 
exposed region 261 at a position closer to resin component 
244 after repeating the reflection several times since light 
transmissive component 130 is thin in the thickness direc 
tion ( in the Z - axis direction ) . Accordingly , the luminance 
increases as the distance to cover portion 250b decreases in 
exposed region 261. More specifically , in exposed region 
261 , the slope of the luminance distribution in the direction 
vertical to cover portion 250b disposed continuously along 
one side of light transmissive component 130 changes such 
that the luminance increases as the distance to cover portion 
250b decreases . With this , light - emitting device 16 is espe 
cially useful as a light source of a headlight of a vehicle , for 
example . 
[ 0177 ] For example , a low beam of the headlight illumi 
nates an area farther ahead of the vehicle as the light is 
emitted from the upper side of the headlight . Accordingly , a 
light source that emits the low beam is desired to have a 
luminance increasing as the distance to the upper side 
decreases . 
[ 0178 ] Moreover , in a direct - lense lighting device , the 
shape of exposed region 261 and the shape of a spot of 
illumination light emitted from the lighting device ( the 
shape of a light beam illuminating a plane orthogonal to the 
optical axis ) are similar . 
[ 0179 ] In view of above , light - emitting device 16 is espe 
cially appropriate to the light source that emits the low beam 
of the headlight . 
[ 0180 ] FIG . 15 is a sectional view of light - emitting device 
17 according to another example of variation 6. It should be 
noted that FIG . 15 corresponds to the sectional view along 
the line XIV - XIV in FIG . 13 . 
[ 0181 ] Like resin component 165 in light - emitting device 
15 , peripheral portion 231 and protrusion 245 included in 
resin component 167 in light - emitting device 17 are inte 
grally formed . Moreover , like protrusion 241 in light - emit 
ting device 11 shown in FIG . 8 , protrusion 245 is plate 
shaped . In this manner , light - emitting device 17 may be 
implemented by combining any of the distinctive configu 
rations according to each embodiment and each variation . 

XVIA - XVIA line in ( a ) of FIG . 16 , and ( c ) of FIG . 16 is a 
sectional view of light - emitting device 18 along the XVIB 
XVIB line in ( a ) of FIG . 16 . 
[ 0183 ] Resin component 168 in light - emitting device 18 
includes two protrusions 246 and 247 which are different in 
shape when viewed from the top . 
[ 0184 ] Protrusion 247 is linearly extended in the top view . 
On the other hand , protrusion 246 includes bend portion 280 
that is bending in the top view . In this embodiment , protru 
sion 246 is step - shaped in the top view . In other words , 
protrusion 246 includes the first linear portion , and the 
second linear portion which is offset from the first linear 
portion in the direction orthogonal to the lengthwise direc 
tion of the first linear portion and is continuous with the first 
linear portion . In this embodiment , the first linear portion 
and the second linear portion are parallel in the lengthwise 
direction and connected by bend portion 280 . 
[ 0185 ] Moreover , light transmissive component 130 is 
rectangular - shaped as denoted by the dashed line in ( a ) of 
FIG . 16 . 
[ 0186 ] Protrusion 246 is step - shaped in the top view , and 
thus in spite of light transmissive component 130 which is 
rectangular - shaped in the top view , the exposed width ( in 
this embodiment , the length in the Y - axis direction ) of 
exposed region 262 changes along one side of light trans 
missive component ( in this embodiment , along the X - axis 
direction ) 
[ 0187 ] Moreover , a covered region of light transmissive 
component 130 covered by the cover portion of resin 
component 168 has a different cover width along the one 
side of light transmissive component 130 in the top view ( in 
this embodiment , the edge on the positive side of the Y - axis ) . 
For example , the cover width ( in this embodiment , the width 
in the Y - axis direction ) of a region in which light transmis 
sive component 130 is covered by cover portion 250c shown 
in ( b ) of FIG . 16 ( i.e. , covered region ) is different from the 
cover width ( in this embodiment , the width in the Y - axis 
direction ) of a region in which light transmissive component 
130 is covered by cover portion 250d shown in ( c ) of FIG . 
16 ( i.e. , covered region ) . 
[ 0188 ] In this manner , in the two parallel sectional views 
of light transmissive component 130 ( e.g. , the sectional view 
shown in ( b ) of FIG . 16 and the sectional view shown in ( c ) 
of FIG . 16 ) , when the first exposed width ( the length in the 
Y - axis direction in exposed region 262 ) in the first sectional 
view ( e.g. , the sectional view shown in ( b ) of FIG . 16 ) is 
greater than the second exposed width in the second sec 
tional view ( e.g. , the sectional view shown in ( c ) of FIG . 16 ) , 
the first cover width in the first sectional view is smaller than 
the second cover width in the second sectional view . 
[ 0189 ] With this , resin component 168 can be formed 
using a dispenser or mask 400 ( e.g. , see FIG . 37 ) . Accord 
ingly , in comparison with processing and shaping light 
transmissive component 130 in the top view , the spot of light 
emitted from light - emitting device 18 can be easily formed 
into a desired shape . 
[ 0190 ] Moreover , in the direct - lense lighting device , the 
shape of exposed region 262 and the shape of the spot of the 
illumination light emitted from the lighting device are 
similar . Accordingly , an offset light distribution pattern for 
the low beam of the headlight can be easily achieved by 
including , in exposed region 262 , an edge bending near the 
center of the X - axis to have a step in the X - axis direction . 

a 

Variation 7 

[ 0182 ] FIG . 16 is a sectional view of light - emitting device 
18 according to variation 7. More specifically , ( a ) of FIG . 16 
is a top view of light - emitting device 18 , ( b ) of FIG . 16 is 
a sectional view of light - emitting device 18 along the 
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[ 0191 ] It should be noted that protrusion 246 may be 
bended not in step shape but in slope shape in the top view . 

Variation 8 

sectional view of light - emitting device 20 according to the 
other example of variation 8 along the line XXI - XXI in FIG . 
20 . 
[ 0200 ] Protrusion 249 included in resin component 1601 
in light - emitting device 20 is annular and substantially 
trapezoidal shaped in the top view . With this , exposed region 
263a is formed into a substantially trapezoidal shape with 
four round corners . In this manner , the shape of protrusion 
249 in the top view is not particularly limited . 

a 
Variation 9 

a 

[ 0192 ] FIG . 17 is a diagram illustrating light - emitting 
device 19 according to variation 8. More specifically , ( a ) of 
FIG . 17 is a top view of light - emitting device 19 , and ( b ) of 
FIG . 17 is a diagram illustrating the luminance distribution 
of light emitted from light - emitting device 19 . 
[ 0193 ] FIG . 18 is a sectional view of light - emitting device 
19 according to variation 8 along the line XVIII - XVIII in ( a ) 
of FIG . 17. FIG . 19 is a sectional view of light - emitting 
device 19 according to variation 8 along the line XIX - XIX 
in FIG . 17 . 
[ 0194 ] Two protrusion 248 included in resin component 
169 in light - emitting device 19 are extended to cross each 
other in the top view . With this , exposed region 263 is 
formed into a substantially trapezoidal shape . It should be 
noted that also in this variation , light transmissive compo 
nent 130 is rectangular - shaped in the top view . 
[ 0195 ] The high beam of the headlight is required to 
illuminate an area ranging from a vehicle equipped with the 
headlight to a predetermined distance . The view angle of the 
width of a load to be illuminated decreases as the distance 
from the vehicle increases , and thus a light source for 
emitting the high beam is required to form a spot of 
illumination light into a substantially trapezoidal shape . 
[ 0196 ] Moreover , in the direct - lense lighting device , the 
shape of exposed region 263 and the shape of the spot of 
illumination light emitted from the lighting device are 
similar . Accordingly , it is possible to achieve a light source 
appropriate to the light source for emitting the high beam by 
shaping exposed region 263 through which light is emitted 
into a substantially trapezoidal shape . 
[ 0197 ] Moreover , light - emitting element 120 is rectangu 
lar - shaped in the top view . When light - emitting element 120 
is rectangular - shaped in the top view and exposed region 
263 is substantially trapezoidal - shaped , in the luminance 
distribution on the line XVIIA - XVIIA along protrusion 248 , 
the luminance in the region closer to the short side of the substantially trapezoidal shape is higher , as shown in ( b ) of 
FIG . 17 , since the cover portion is larger in the region closer 
to the short side of the substantially trapezoidal shape and 
light emitted from the vicinity of the reflective resin com 
ponent ( peripheral portion 231 ) further increases . In other 
words , in exposed region 263 , the luminance in the region 
close to the short side of the substantially trapezoidal shape 
is higher than the luminance in the region close to the long 
side of the substantially trapezoidal shape , the short side 
being opposite the long side . Stated differently , in exposed 
region 263 , the luminance in a position corresponding to the 
second exposed width ( the region close to the short side of 
the substantially trapezoidal shape ) is higher than the lumi 
nance in a position corresponding to the first exposed width 
( the region close to the long side of the substantially 
trapezoidal shape ) . 
[ 0198 ] When light - emitting device 19 is used as a light 
source for the headlight that emits the high beam , the light 
source illuminates an area farther ahead of the vehicle in the 
region close to the short side than in the region close to the 
long side . Accordingly , light - emitting device 19 is especially 
suitable as the light source for emitting the high beam . 
[ 0199 ] FIG . 20 is the top view of light - emitting device 20 
according to another example of variation 8. FIG . 21 is the 

[ 0201 ] FIG . 22 is the top view of light - emitting device 21 
according to variation 9. FIG . 23 is the sectional view of 
light - emitting device 21 according to variation 9 along the 
line XXIII - XXIII in FIG . 22 . 
[ 0202 ] As denoted by the dashed line in FIG . 22 , light 
transmissive component 130a is triangle - shaped in the top 
view . In this manner , the shape of light transmissive com 
ponent 130a in light - emitting device 21 in the top view is not 
particularly limited . Moreover , light - emitting device 21 
includes plural ( in this embodiment , three ) light transmis 
sive components 130a . In this manner , the number of light 
transmissive components 130a in light - emitting device 21 is 
not particularly limited . 
[ 0203 ] Moreover , protrusion 2400 included in resin com 
ponent 1602 in light - emitting device 21 is formed to provide 
exposed region 264 for each of three light transmissive 
components 130a . In other words , light - emitting device 21 
is provided with three triangle exposed regions 264 in the 
top view . In this manner , the shape and the number 
exposed regions 264 in light - emitting device 21 are not 
particularly limited . 
[ 0204 ] It should be noted that in this embodiment , three 
exposed regions 264 are formed into a substantially trap 
ezoidal shape as a whole in combination with each other . In 
this manner , plural exposed regions 264 are combined , and 
thereby the entire contour of the exposed regions in light 
emitting device 21 may be substantially trapezoidal - shaped . 

Variation 10 

a 

9 

[ 0205 ] FIG . 24 is the top view of light - emitting device 22 
according to variation 10 . 
[ 0206 ] Protrusion 2401 included in resin component 1603 
in light - emitting device 22 is annular and substantially 
trapezoidal shaped in the top view . With this , exposed region 
265 is formed into a substantially trapezoidal shape . 
[ 0207 ] Moreover , light - emitting element 121 is substan 
tially triangular - shaped in the top view . In this embodiment , 
light - emitting element 121 is equilateral triangular - shaped in 
the top view . In this manner , the shape of light - emitting 
element 121 in the top view is not particularly limited . It 
should be noted that light - emitting element 121 which is 
equilateral triangular - shaped in the top view has an advan 
tage that it is easy to be manufactured when a hexagonal 
nitride semiconductor is employed as the material of light 
emitting element 121 . 
[ 0208 ] Moreover , when light - emitting element 121 is tri 
angular - shaped in the top view and light - emitting device 22 
includes odd numbers of ( three or more ) light - emitting 
elements 121 , for example , light - emitting elements 121 are 
arranged in a line to alternate the vertices of the triangles . 
With this , light having the substantially trapezoidal - shaped 
spot is emitted from light - emitting elements 121 as a whole . 
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[ 0209 ] It should be noted that light - emitting device 22 
may include a light transmissive component which is sub 
stantially trapezoidal - shaped in the top view . Alternatively , 
light - emitting device 22 may include plural light transmis 
sive components 130a in light - emitting device 21 according 
to variation 9. In this case , the shape of plural light trans 
missive components 130a in the top view may be substan 
tially trapezoidal as a whole . Moreover , plural ( e.g. , three ) 
light transmissive components 130a may be disposed to 
correspond to plural ( e.g. , three ) light - emitting elements 121 
in the position and the shape in the top view . 
[ 0210 ] With this , the spot of light emitted from light 
emitting device 22 is formed into a substantially trapezoidal 
shape . 
[ 0211 ] Accordingly , light - emitting device 22 is suitable as 
the light source for the headlight for emitting the high beam . 

a 

Variation 11 

[ 0212 ] FIG . 25 is a top view of light - emitting device 23 
according to variation 11 . 
[ 0213 ] Light - emitting device 23 includes three light - emit 
ting elements 122 , 123 , and 124 . 
[ 0214 ] Light - emitting elements 122 and 124 are each 
triangular - shaped in the top view . Moreover , light - emitting 
element 123 is quadrangular ( rectangular ) -shaped in the top 
view . In this manner , light - emitting device 23 may include 
plural light - emitting elements 122 , 123 , and 124 which are 
differently shaped in the top view . In this embodiment , 
light - emitting elements 122 and 124 are each substantially 
right triangular - shaped in the top view . Moreover , plural 
light - emitting elements 122 , 123 , and 124 are arranged such 
that the shape of plural light - emitting elements 122 , 123 , and 
124 is formed into a substantially trapezoidal shape as a 
whole in the top view . For example , plural light - emitting 
elements 122 , 123 , and 124 are arranged in a line . 
[ 0215 ] As described above , in the case where a light 
emitting device includes plural light - emitting elements , the 
spot of light which is emitted as a whole from the light 
emitting elements and exits from the light - emitting device is 
easily formed into a trapezoidal shape by using a triangular 
shaped light - emitting element in the top view ( e.g. , light 
emitting element 121 ) . 
[ 0216 ] For example , when a light - emitting device includ 
ing plural light - emitting elements which emit light having 
the shape of spot formed into a trapezoidal shape as a whole 
includes a light transmissive component having a trapezoi 
dal shape similar to this shape of spot , the light transmissive 
component can efficiently guide the light emitted from the 
light - emitting elements and cause the guided light to exit 
through the exposed region . 

[ 0219 ] Firstly , mounting substrate 110 is prepared ( S101 ) . 
For example , collective substrate wafer 111 ( for example , 
see FIG . 27 ) in which pieces each forming mounting sub 
strate 110 are arranged in a matrix is prepared . 
[ 0220 ] Subsequently , light - emitting elements 120 are flip 
chip mounted on mounting substrate 110 ( S102 ) . 
[ 0221 ] Subsequently , a transparent resin is applied on 
light - emitting elements 120 , light transmissive component 
130 is bonded to the transparent resin , and the transparent 
resin is cured ( S103 ) . 
[ 0222 ] Subsequently , a resin serving as resin dam 310 ( for 
example , see FIG . 30 ) is applied and cured on collective 
substrate wafer 111 to surround the entire area where light 
emitting elements 120 are disposed ( S104 ) . 
[ 0223 ] Subsequently , a resin serving as peripheral portion 
230 and having a lower viscosity than protrusion 240 is 
applied ( filled ) and semi - cured around light - emitting ele 
ments 120 and light transmissive component 130 ( S105 ) . 
[ 0224 ] Here , for example , the resin serving as peripheral 
portion 230 is applied such that the top surface of peripheral 
portion 230 is substantially leveled with topmost surface 190 
of light transmissive component 130. Here , it should be 
noted that the resin serving as peripheral portion 230 need 
not be completely cured ( solidified ) . At step S105 , for 
example , the resin serving as peripheral portion 230 is 
semi - cured by being heated in a furnace . The furnace 
temperature is approximately 80 degrees C. , for example . 
[ 0225 ] Subsequently , a resin serving as protrusion 240 and 
having a higher viscosity than peripheral portion 230 is 
applied and cured to overlap with light transmissive com 
ponent 130 and the resin serving as peripheral portion 230 , 
i.e. , to cover the outer edge portion of light transmissive 
component 130 and be in contact with the resin serving as 
peripheral portion 230 ( S106 ) . At step S106 , for example , 
the resin serving as protrusion 240 is cured by being heated 
in the furnace . The furnace temperature is approximately 
150 degrees C. , for example . Moreover , for example , at step 
S106 , the resin serving as peripheral portion 230 and the 
resin serving as protrusion 240 are cured by being heated in 
the furnace for 3 hours . 
[ 0226 ] The resin serving as protrusion 240 is less spread in 
the horizontal direction due to the high viscosity . 
[ 0227 ] When the resin serving as protrusion 240 is applied 
under the furnace temperature of approximately 80 degrees 
C. , a semi - cured surface layer is formed on the surface of the 
resin simultaneously with the application . Accordingly , it is 
possible to prevent the resin serving as protrusion 240 from 
being spread in the horizontal direction after the application . 
With this , it is possible to appropriately control the size and 
shape of exposed region 260 . 
[ 0228 ] Subsequently , light - emitting device 10 including 
cover portion 250 and exposed region 260 is formed by 
dicing collective substrate wafer 111 into individual pieces 
( S107 ) . 
[ 0229 ] For example , the resin serving as protrusion 240 
and having a higher viscosity than the resin serving as 
peripheral portion 230 is linearly applied while the filled 
resin serving as peripheral portion 230 is not completely 
cured ( i.e. , is semi - cured ) at step S105 , and subsequently the 
resin serving as peripheral portion 230 and the resin serving 
as protrusion 240 are simultaneously cured . In this manner , 
peripheral portion 230 and protrusion 240 are integrated and 
the bonding is further enhanced . For example , peripheral 
portion 230 and protrusion 240 are integrated to the extent 

Manufacturing Method 
[ 0217 ] Next , a method for manufacturing a light - emitting 
device according to the present disclosure will be described 
with reference to FIG . 26 through FIG . 40 . 

Outline 

[ 0218 ] FIG . 26 is a flowchart illustrating the method for 
manufacturing light - emitting device 10 according to the 
present disclosure . It should be noted that in the description 
of FIG . 26 , the outline of the method for manufacturing 
light - emitting device 10 will be described as an example . 
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that almost no interface ( bond interface ) can be visually 
recognized between peripheral portion 230 and protrusion 
240 . 
[ 0230 ] According to the above manufacturing method , in 
comparison with a manufacturing method in which exposed 
region 260 is formed by superposing a small glass plate on 
the light transmissive component 130 or forming light 
transmissive component 130 in contact with a glass plate 
and subsequently grinding the glass plate to downsize the 
glass plate , it is possible to reduce the steps , cracking and 
chipping caused by processing and mounting , and manufac 
turing costs . 

[ 0239 ] Subsequently , as shown in FIG . 28 , light - emitting 
elements 120 are mounted ( e.g. , flip - chip mounted ) on 
collective substrate wafer 111 . 
[ 0240 ] A blue LED chip in which a nitride compound 
semiconductor is formed on a GaN substrate is taken as an 
example of each light - emitting element 120. For example , 
light - emitting element 120 and conductive pattern 300 are 
connected by forming Au bumps on a metal pad of light 
emitting element 120 , placing light - emitting element 120 on 
collective substrate wafer 111 with the growth - substrate side 
of light - emitting element 120 up using a flip - chip method , 
and ultrasonic - welding between light - emitting element 120 
and conductive pattern 300 . 
[ 0241 ] It should be noted that the growth substrate may 
have a micro texture structure in which the back surface ( i.e. , 
the top surface of the implemented light - emitting element 
120 ) is roughed . An etching process , a blast process , a 
process using a laser or a dicing blade , or the like is taken 
as an example of a method for roughing the back surface of 
the growth substrate ( e.g. , a method for forming fine asperi 
ties on the back surface ) . 
[ 0242 ] When a base having a lower refractive index than 
GaN , such as sapphire , is employed as a base material of the 
growth substrate , the back surface of the growth substrate 

EXAMPLE 1 

a 

may be flat . 

[ 0231 ] Next , example 1 of the method for manufacturing 
the light - emitting device according to the present disclosure 
will be described with reference to FIG . 27 through FIG . 33 . 
In example 1 , for example , a method for manufacturing 
light - emitting device 10 will be described . 
[ 0232 ] FIG . 27 through FIG . 33 are each a top view 
illustrating example 1 of the method for manufacturing 
light - emitting device 10 according to the present disclosure . 
[ 0233 ] Firstly , as shown in FIG . 27 , collective substrate 
wafer 111 which is a collectivity of mounting substrates 110 
each used as a submount or the like on which conductive 
pattern 300 is formed is prepared . Mounting substrate 110 is 
made by cutting collective substrate wafer 111 into pieces . 
For example , when light - emitting device 10 is made , col 
lective substrate wafer 111 is cut into pieces along the 
dashed line in FIG . 27 ( i.e. , the wafer is diced ) . In other 
words , the dashed line shown in FIG . 27 denotes the 
contours of mounting substrates 110 after collective sub 
strate wafer 111 is cut into pieces . For example , a sintered 
AIN substrate is used for collective substrate wafer 111 
( mounting substrate 110 ) . 
[ 0234 ] In collective substrate wafer 111 , conductive pat 
terns 300 of Au are formed in a matrix . Each conductive 
pattern 300 is electrically connected to a connection terminal 
( not shown ) on a back surface opposite to mounting surface 
171 of collective substrate wafer 111 . 
[ 0235 ] It should be noted that when one light - emitting 
device 10 includes plural light - emitting elements 120 , it is 
sufficient that each conductive pattern 300 is appropriately 
formed on collective substrate wafer 111 to implement series 
connection or parallel connection using flip chip connection . 
In other words , each conductive pattern 300 may be formed 
on mounting surface 171 of collective substrate wafer 111 in 
any layout . 
[ 0236 ] For example , FIG . 27 illustrates the layout of 
conductive pattern 300 when two light - emitting elements 
120 are connected in series . 
[ 0237 ] It should be noted that although actual conductive 
pattern 300 on mounting substrate 110 has a complicated 
shape corresponding to an electrode pattern of light - emitting 
element 120 , the illustration is simplified in this embodi 
ment . 

[ 0238 ] Moreover , although not shown in the drawings , a 
terminal for supplying power from the outside to light 
emitting element 120 is formed on the back surface of 
mounting substrate 110 , and is electrically connected to 
conductive pattern 300 via a through hole provided inside 
mounting substrate 110 . 

[ 0243 ] Subsequently , as shown in FIG . 29 , light transmis 
sive component 130 is disposed on light - emitting elements 
120 and bonded to light - emitting elements 120 . 
[ 0244 ] Firstly , a predetermined amount of a transparent 
resin is applied with a dispenser as an adhesive , to the center 
of the back surface of the growth substrate in light - emitting 
element 120. The transparent resin is a silicone resin , for 
example . Next , light transmissive component 130 is placed 
on the transparent resin and pressed downward such that the 
transparent resin covers the entire top surfaces of light 
emitting elements 120. Then , the transparent resin is cured 
by heating for 3 hours at the furnace temperature of 150 
degrees C. 
[ 0245 ] It should be noted that although the dispenser ( a 
dispensing method ) is used to apply the transparent resin , 
any other methods and devices such as a stamp method may 
be used . 
[ 0246 ] Subsequently , as shown in FIG . 30 , resin dam 310 
is formed on collective substrate wafer 111 such that all 
plural light - emitting elements 120 are surrounded in the top 
view . 
[ 0247 ] Resin dam 310 prevents a resin ( a reflective resin ) 
serving as peripheral portion 230 , covering side surface 180 
and the bottom surface of light - emitting element 120 , and to 
be used at the next step from wing to the outside . 
[ 0248 ] It should be noted that resin dam 310 does not 
remain in light - emitting device 10 after collective substrate 
wafer 111 is cut into pieces to form light - emitting device 10 . 
[ 0249 ] For example , resin dam 310 is formed by linearly 
applying a paste - shaped dam material in a predetermined 
position on collective substrate wafer 111 heated to a con 
stant temperature . For example , the dam material is a 
dimethyl silicone resin in which a light reflective material of 
titanium oxide ( TiO2 ) is dispersed . 
[ 0250 ] Subsequently , as shown in FIG . 31 , peripheral 
portion 232 is formed between resin dam 310 and light 
emitting elements 120. For example , peripheral portion 232 
is a resin component serving as peripheral portion 230. More 
specifically , after resin dam 310 is formed , peripheral por 
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tion 232 of a reflective component material is injected 
between resin dam 310 and light - emitting elements 120. For 
example , a low - viscosity dimethyl silicone resin containing 
dispersed TiO2 particles is employed as the reflective com 
ponent material . 
[ 0251 ] After peripheral portion 232 spreads out between 
resin dam 310 and light - emitting elements 120 and the 
surface of peripheral portion 232 is flatten , the next step is 
performed . 
[ 0252 ] Peripheral portion 232 is a region on collective 
substrate wafer 111 with light - emitting elements 120 , and 
surrounds the bottom surfaces and side surfaces 180 of 
light - emitting elements 120 , the transparent resin ( the adhe 
sive for bonding light - emitting elements 120 and light 
transmissive component 130 ) , and light transmissive com 
ponent 130 . 
[ 0253 ] The material for peripheral portion 232 is not 
limited to a silicone resin . Another low - viscosity liquid 
using , as a main material , a glass or a resin such as an epoxy 
resin , an acryl resin , a polyimide resin , a urea resin , or a 
fluorine resin , and containing dispersed light reflective mate 
rial particles is possible . For example , titanium oxide par 
ticles or zinc oxide particles are employed as the light 
reflective material . 
[ 0254 ] Peripheral portion 230 is formed by curing liquid 
peripheral portion 232 which is a liquid resin containing 
light - reflective material and disperser , and cutting the cured 
peripheral portion 232 into pieces . 
[ 0255 ] More specifically , the powdered titanium oxide and 
disperser are put into the low - viscosity liquid including a 
liquid resin or glass as a main material , and this mixture is 
heated for approximately 5 to 10 minutes at least at the 
gelation temperature of the liquid resin or glass . 
[ 0256 ] With this , the shape of peripheral portion 232 is 
stabilized , and thus the shape is less deformed when pro 
trusion 2402 which is a resin having a higher viscosity than 
peripheral portion 232 is linearly applied to peripheral 
portion 232 
[ 0257 ] Subsequently , as shown in FIG . 32 , a resin serving 
as linear protrusion 240 ( referred to as protrusion 2402 ) is 
formed on the interface between light transmissive compo 
nent 130 and peripheral portion 232 to extend across plural 
pieces each forming light - emitting device 10 in the top view . 
For example , protrusion 2402 which is a thermosetting resin 
material having a higher viscosity than peripheral portion 
232 is linearly applied to a predetermined position on 
collective substrate wafer 111 heated to the temperature of 
95 degrees C. Peripheral portion 232 is semi - cured by 
heating before this application . 
[ 0258 ] For example , protrusion 2402 is a silicone resin in 
which a light reflective material of titanium oxide ( TiO2 ) is 
dispersed . Here , protrusion 2402 is needed to have a vis 
cosity to keep the shape even after applying it to collective 
substrate wafer 111 . 
[ 0259 ] In the dispensing method , the viscosity of protru 
sion 2402 is better to be high to keep the shape after 
protrusion 2402 is linearly applied to collective substrate 
wafer 111. On the other hand , when the viscosity is too high , 
it is difficult to discharge the resin material ( protrusion 2402 ) 
from a nozzle used in the dispensing method . 
[ 0260 ] In view of this , the inventors of this application 
studied under the conditions : the inner diameter of the outlet 
of the nozzle for discharging protrusion 2402 is 250 || m ; the 
ambient temperature when protrusion 2402 is applied to 

collective substrate wafer 111 is 30 degrees C .; the viscosity 
of protrusion 2402 at the temperature of 30 degrees C. is 200 
Pa · s ; the application speed is 2.8 mm / s ; and protrusion 2402 
is linearly applied to collective substrate wafer 111 using the 
nozzle . 
[ 0261 ] It should be noted that in this study , protrusion 
2402 has been applied across plural light - emitting devices 
10 ( i.e. , continuously applied to collective substrate wafer 
111 in positions of the pieces each forming light - emitting 
device 10 after the dicing ) . Needless to say , protrusion 2402 
may be separately applied to the positions of the pieces each 
forming light - emitting device 10 after the dicing . 
[ 0262 ] Next , in order to stabilize the shape of applied 
protrusion 2402 , protrusion 2402 has started to be cured , i.e. , 
heated within 8 hours or less after the application of pro 
trusion 2402. Here , protrusion 2402 has been completely 
cured ( thermally cured ) by heating for three hours at the 
temperature of 150 degrees C. in an air atmosphere . 
[ 0263 ] Due to the above conditions , the width of protru 
sion 2402 ( the length in a direction orthogonal to the 
extension direction ) is substantially constant even after the 
curing , and the variation in the width ( an offset of the 
maximum or minimum width from the average of widths ) is 
10 % or less . 
[ 0264 ] From the above study , the inventors of this appli 
cation found the application conditions for protrusion 2402 
capable of reducing the variation in the width . 
[ 0265 ] Moreover , as shown in FIG . 2 , protrusion 240 for 
preventing light transmissive component 130 from being 
removed is formed on the outer edge of topmost surface 190 
of light transmissive component 130 by applying and curing 
protrusion 2402 to collective substrate wafer 111 under the 
above conditions . Furthermore , peripheral portion 232 and 
protrusion 2402 are firmly bonded by applying and curing 
protrusion 2402 to collective substrate wafer 111 under the 
above conditions . Resin component 1603 including periph 
eral portion 232 and protrusion 2402 is separated into resin 
components 160 by dicing collective substrate wafer 111 as 
described below . Moreover , exposed region 260 is formed in 
the topmost surface 190 . 
[ 0266 ] Subsequently , as shown in FIG . 33 , plural light 
emitting devices 10 are formed by cutting ( also referred to 
as separating or dicing ) collective substrate wafer 111 along 
the dicing lines denoted by the dashed double - dotted lines in 
FIG . 33. The dicing is performed using a grindstone ( also 
referred to a dicing blade ) . When hard collective substrate 
wafer 111 such as AIN is cut , the width of the dicing blade 
is at least approximately 100 um and at most approximately 
150 um , for example . 
[ 0267 ] According to the manufacturing method described 
above , light - emitting devices 10 can be manufactured . 
[ 0268 ] It should be noted that protrusion 2402 need not be 
linear - shaped in the top view . 
[ 0269 ] FIG . 34 is the top view illustrating variation 1 of 
protrusion 2402 ( protrusion 2403 and protrusion 2404 ) . It 
should be noted that FIG . 34 is a diagram illustrating another 
example of the manufacturing step shown in FIG . 32 . 
[ 0270 ] Resin component 1604 is a resin including periph 
eral portion 232 , protrusion 2403 , and protrusion 2404 , and 
for example , serves as resin component 168 shown in FIG . 
16 by dicing collective substrate wafer 111. Moreover , for 
example , peripheral portion 232 serves as peripheral portion 
231 shown in FIG . 16 by being cured and diced . Moreover , 
for example , protrusion 2403 serves as protrusion 247 

a 

a 

a 
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shown in FIG . 16 by being cured and diced . Moreover , for 
example , protrusion 2404 serves as protrusion 246 shown in 
FIG . 16 by being cured and diced . 
[ 0271 ] Exposed region 262 having one step - shaped side in 
the top view as shown in FIG . 34 can be formed by applying 
protrusion 2403 and protrusion 2404 as shown in FIG . 34 . 
[ 0272 ] FIG . 35 is the top view illustrating variation 2 of 
protrusion 2402 ( protrusion 2405 and protrusion 2406 ) . It 
should be noted that FIG . 35 is a diagram illustrating another 
example of the manufacturing step shown in FIG . 32 . 
[ 0273 ] Resin component 1605 is a resin including periph 
eral portion 232 , protrusion 2405 , and protrusion 2406 , and 
for example , serves as resin component 169 shown in FIG . 
17 by dicing collective substrate wafer 111. Moreover , for 
example , peripheral portion 232 serves as peripheral portion 
231 shown in FIG . 17 by being cured and diced . Moreover , 
for example , protrusion 2405 and protrusion 2406 serves as 
protrusion 248 shown in FIG . 17 by being cured and diced . 
[ 0274 ] Exposed region 263 having a substantially trap 
ezoidal shape in the top view as shown in FIG . 35 can be 
formed by applying protrusion 2405 and protrusion 2406 as 
shown in FIG . 35 . 

component 1606 is protrusion 2407 , and serves as protrusion 
241a shown in FIG . 41 by being cured and diced . 
[ 0283 ] Furthermore , resin component 1606 is cured by 
heating for three hours at the temperature of 150 degrees C. 
while a part of each light transmissive component 130 is 
covered by mask 400 . 
[ 0284 ] Subsequently , as shown in FIG . 39 , mask 400 is 
removed . With this , cover portion 252 covering light trans 
missive component 130 and exposed region 266 not covered 
by cover portion 252 are formed . 
[ 0285 ] Here , a silicone resin is employed as resin compo 
nent 1606 and a cured silicone resin is employed as mask 
400. Accordingly , when resin component 1606 is injected 
( applied ) and cured in contact with mask 400 , mask 400 can 
be easily removed after the curing of resin component 1606 
since the adhesion between resin component 1606 and mask 
400 is low . In view of this , the cured silicone resin is suitable 
for mask 400 . 
[ 0286 ] Subsequently , as shown in FIG . 40 , plural light 
emitting devices 11a each shown in FIG . 41 are formed by 
cutting collective substrate wafer 111 along the dicing lines 
denoted by the dashed double - dotted lines in FIG . 40 . 

EXAMPLE 2 Embodiment 2 
[ 0287 ] Next , a light - emitting device according to embodi 
ment 2 will be described . It should be noted that in the 
description of the light - emitting device according to 
embodiment 2 , the components substantially identical to 
those of the light - emitting devices according to embodiment 
1 and variations of embodiment 1 are assigned the same 
reference signs , and overlapping descriptions thereof may be 
omitted or simplified . 

[ 0275 ] Next , example 2 of the method for manufacturing 
the light - emitting device according to the present disclosure 
will be described with reference to FIG . 36 through FIG . 41 . 
In example 2 , for example , the method for manufacturing 
light - emitting device 11a according to variation 12 in which 
the shape of light - emitting device 11a is the same as that of 
light - emitting device 11 and peripheral portion 230 and 
protrusion 241 are integrated ( see FIG . 41 ) . 
[ 0276 ] It should be noted that the steps are the same as 
those of example 1 shown in FIG . 27 through FIG . 31 , and 
thus the duplicated description is omitted . 
[ 0277 ] FIG . 36 through FIG . 41 are each a top view or a 
sectional view illustrating example 2 of the method for manufacturing the light - emitting device according to the 
present disclosure . It should be noted that in FIG . 36 , a 
region in which mask 400 is contact with light transmissive 
component 130 is hatched . 
[ 0278 ] In example 2 , mask 400 is used to form cover 
portion 252 and exposed region 266 on light transmissive 
component 130 . 
[ 0279 ] Following the step described using FIG . 31 , as 
shown in FIG . 36 and FIG . 37 , 3 - dimensional mask 400 is 
disposed on light transmissive component 130. For example , 
mask 400 is made of a cured silicone resin . 
[ 0280 ] Mask 400 includes plural pole elements 401 each 
of which is pole - shaped and has an area in contact with light 
transmissive component 130 smaller than that of light trans 
missive component 130 ( an area in the top view ) , and plural 
pole elements 401 are integrated with upper holder 402 . 
Mask 400 is disposed such that the bottoms of pole elements 
401 are contact with the top surfaces of light transmissive 
components 130 , respectively . . 
[ 0281 ] Subsequently , as shown in FIG . 38 , liquid resin 
component 1606 is injected ( applied ) between resin dam 310 
and light - emitting elements 120 while a part of each light 
transmissive component 130 is covered by mask 400. For 
example , resin component 1606 is a silicone resin . 
[ 0282 ] A part of resin component 1606 is peripheral 
portion 233 , and serves as peripheral portion 231 shown in 
FIG . 41 by being cured and diced . Another part of resin 

Configuration 
[ 0288 ] FIG . 42 is a sectional view of light - emitting device 
24 according to embodiment 2. It should be noted that the 
sectional view shown in FIG . 42 corresponds to the sectional 
view of FIG . 2. For example , the top view of light - emitting 
device 24 is the same as that of light - emitting device 10 
shown in ( a ) of FIG . 1 . 
[ 0289 ] As shown in FIG . 42 , light - emitting device 24 
includes mounting substrate 110 , light - emitting elements 
120 , light transmissive component 131 , and resin compo 
nent 1607 . 
[ 0290 ] Light transmissive component 131 transmits light 
emitted by light - emitting element 120. In this embodiment , 
light transmissive component 131 includes first light trans 
missive component 140 and second light transmissive com 
ponent 150 . 
[ 0291 ] First light transmissive component 140 and second 
light transmissive component 150 are each a component that 
transmits light emitted by light - emitting element 120 . 
[ 0292 ] Moreover , in this embodiment , first light transmis 
sive component 140 and second light transmissive compo 
nent 150 are each rectangular plate - shaped in the top view . 
[ 0293 ] It should be noted that the shapes of first light 
transmissive component 140 and second light transmissive 
component 150 in the top view are not particularly limited . 
[ 0294 ] Moreover , first light transmissive component 140 
is bonded to the top surface of light - emitting element 120 . 
Moreover , second light transmissive component 150 is 
bonded to the top surface of first light transmissive compo 
nent 140. In other words , light transmissive component 131 
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point above topmost surface 191 of light transmissive com 
ponent 131. It should be noted that in this embodiment , 
topmost surface 191 of light transmissive component 131 is 
the top surface ( the topmost surface ) of second light trans 
missive component 150 . 
[ 0306 ] Protrusion 240 has cover portion 253 that covers 
the outer edge portion of topmost surface 191 of light 
transmissive component 131. In other words , cover portion 
253 covers the outer edge portion of second light transmis 
sive component 150 . 
[ 0307 ] Here , height A1 from mounting surface 170 to the 
top of cover portion 253 is greater than height A2 from 
mounting surface 170 to topmost surface 191 of light 
transmissive component 131. Moreover , in this embodi 
ment , topmost surface 191 is the top surface of second light 
transmissive component 150 . 

Dimension 

includes first light transmissive component 140 and second 
light transmissive component 150 stacked in this order from 
the mounting surface 170 side . 
[ 0295 ] Moreover , in the top view of mounting substrate 
110 , the outer periphery of second light transmissive com 
ponent 150 is located inward of the outer periphery of first 
light transmissive component 140 . 
[ 0296 ] Moreover , first light transmissive component 140 
contains phosphor 220. More specifically , first light trans 
missive component 140 includes binder 210 and phosphor 
220 , for example . Accordingly , first light transmissive com 
ponent 140 emits fluorescence light using a part of light 
emitted by light - emitting element 120 as excitation light . 
Thus , in this embodiment , first light transmissive component 
140 ( more specifically , phosphor 220 contained in first light 
transmissive component 140 ) emits yellow light ( yellow 
fluorescence light ) using the blue light emitted by light 
emitting element 120 as excitation light . 
[ 0297 ] On the other hand , second light transmissive com 
ponent 150 does not contain phosphor 220 , and is made of 
a transmissive resin material ( e.g. , the same material as 
binder 210 ) , a glass , a ceramic , or the like . Accordingly , 
second light transmissive component 150 transmits light 
emitted by light - emitting element 120 and fluorescence light 
emitted by first light transmissive component 140. In this 
embodiment , second light transmissive component 150 is a 
glass . 
[ 0298 ] Resin component 1607 surrounds light - emitting 
elements 120 and light transmissive component 131. In 
particular , resin component 1607 is disposed in contact with 
light - emitting elements 120 and light transmissive compo 
nent 131. More specifically , resin component 1607 is dis 
posed on mounting surface 170 in contact with side surface 
180 of light - emitting element 120 , side surface 182 of first 
light transmissive component 140 , and side surface 183 of 
second light transmissive component 150 . 
[ 0299 ] A silicone resin , an epoxy resin , or the like is taken 
as an example of resin component 1607 . 
[ 0300 ] Moreover , in this embodiment , light reflective 
material particles are added to resin component 1607. In 
other words , resin component 1607 is light - reflective . For 
example , resin component 1607 includes a silicone resin or 
an epoxy resin as a base material in which the light reflective 
material particles are dispersed . 
[ 0301 ] For example , resin component 1607 has higher 
hardness in cover portion 253 than in a portion covering side 
surfaces 180 , 182 , and 183. With this , it is possible to reduce 
the deformation of the shape when the temple - bell - shaped 
structure ( outwardly curved surface ) of cover portion 253 is 
formed by applying a resin . 
[ 0302 ] Moreover , for example , cover portion 253 has a 
width ( the direction orthogonal to the extension direction of 
protrusion 240 in the top view ) that gradually decreases as 
the distance from the maximum width position increases in 
the positive direction of the Z - axis . 
[ 0303 ] Resin component 1607 includes peripheral portion 
234 and protrusion 240 . 
[ 0304 ] Peripheral portion 234 is a part of resin component 
1607 disposed on mounting surface 170 in contact with side 
surface 180 of light - emitting element 120 , side surface 182 
of first light transmissive component 140 , and side surface 
183 of second light transmissive component 150 . 
[ 0305 ] Protrusion 240 is a part of resin component 1607 
disposed to protrude from peripheral portion 234 toward a 

[ 0308 ] Next , the dimension of each component included in 
light - emitting device 24 according to embodiment 2 will be 
described . 
[ 0309 ) FIG . 43 is a diagram illustrating the dimension of 
each component included in light - emitting device 24 accord 
ing to embodiment 2 . 
[ 0310 ] It should be noted that a blue component refers to 
blue light emitted from light - emitting element 120 in light 
exiting light - emitting device 24 , and a yellow component 
refers to yellow light emitted from phosphor 220 in light 
transmissive component 131 ( in this embodiment , in first 
light transmissive component 140 ) . 
[ 0311 ] Thickness t0 is the thickness of light - emitting ele 
ment 120. Thickness t1 is the thickness of first light trans 
missive component 140. Thickness t2 is the thickness of 
second light transmissive component 150. Width W1 is the 
width of a part of first light transmissive component 140 that 
does not overlap with second light transmissive component 
150 in the top view ( i.e. , the width of non - overlap portion 
290 ) . More specifically , width W1 is the width in the 
direction horizontal to mounting surface 170 in a region of 
first light transmissive component 140 which is covered by 
resin component 1607 from the side end of first light 
transmissive component 140 to the side end of second light 
transmissive component 150. It should be noted that in this 
embodiment , first light transmissive component 140 is dis 
posed on light - emitting elements 120 to have a periphery 
portion which has width W1 and does not overlap with 
second light transmissive component 150 in the top view . 
Width W2 is the width of a region in which second light 
transmissive component 150 is covered by cover portion 
253. More specifically , width W2 is the width in the direc 
tion horizontal to mounting surface 170 in a region of second 
light transmissive component 150 which is covered by resin 
component 1607 from the side end of second light trans 
missive component 150 . 
[ 0312 ] It should be noted that in the following description , 
the dimensions of thickness to , thickness t1 , thickness t2 , 
width W1 , and width W2 may be simply denoted by t0 , t1 , 
t2 , W1 , and W2 , respectively . 
[ 0313 ] For example , when the blue light emitted from 
light - emitting element 120 and the yellow light emitted from 
first light transmissive component 140 are not lost by 
reflection at resin component 1607 or the like , the luminance 
of light emitted by light - emitting device 24 increases with a 
decrease in exit area ( i.e. , exposed region 267 ) . Moreover , 
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the luminance of light emitted by light - emitting device 24 
increases with an increase in the sum of width W1 and width 
W2 . Moreover , the luminance of light emitted by light 
emitting device 24 is independent from the ratio W2 / W1 . 
[ 0314 ] Here , as the result of a considerable study , the 
inventors found that when second light transmissive com 
ponent 150 which is a transparent plate smaller than first 
light transmissive component 140 in the top view is disposed 
on first light transmissive component 140 including phos 
phor 220 , the color difference of the mixed light of the blue 
light and the yellow light which exits from the vicinity of 
cover portion 253 in exposed region 267 ( the difference in 
chromaticity from the center ) decreases with an increase in 
the ratio W2 / W1 . 
[ 0315 ] In particular , the inventors found that when W22t2 / 
t1xW1 is satisfied , the color difference of light exiting from 
the vicinity of cover portion 253 in exposed region 267 ( the 
difference in chromaticity between the end and the center of 
exposed region 267 ) is small . 
[ 0316 ] With respect to the dimension relationship for 
components included in light - emitting device 24 , the advan 
tageous effect will be qualitatively described below . 
[ 0317 ] It should be noted that in the following description , 
for the sake of simplifying calculations , it is assumed that 
light emitted from light - emitting element 120 and first light 
transmissive component 140 is reflected only in the vertical 
direction ( in this embodiment , in the Z - axis direction ) . For 
example , it is assumed that the light emitted from light 
emitting element 120 and first light transmissive component 
140 is reflected at reflecting surface 440 . 
[ 0318 ] In the light transmitting through first light trans 
missive component 140 , light reflected at first reflecting 
surface 410 which is the interface between first light trans 
missive component 140 and peripheral portion 234 travels 
toward the bottom surface ( the surface on the negative side 
of the Z - axis ) of light - emitting element 120. The reflected 
light is further reflected at a reflective electrode ( not shown ) 
located in the bottom surface of light - emitting element 120 , 
and transmits through first light transmissive component 140 
again and exits from exposed region 267 . 
[ 0319 ] It should be noted that when the reflected light 
transmits through first light transmissive component 140 , a 
part of the blue light included in the reflected light is 
converted into yellow light . 
[ 0320 ] For example , the mixed light exiting from exposed 
region 267 after being reflected at resin component 1607 
only one time has an optical path passing through first light 
transmissive component 140 which is three times as long as 
that of the mixed light exiting from exposed region 267 
without ever being reflected at resin component 1607 after 
the blue light emitted from light - emitting element 120 
transmits through first light transmissive component 140 . 
[ 0321 ] Accordingly , assuming that the transmission ratio 
of the blue light transmitting through first light transmissive 
component 140 is T , the amount of the blue light emitted to 
the outside of light - emitting device 24 , i.e. , the blue light 
existing from exposed region 267 , is the cube of T ( Tº ) , and 
all the remaining light is yellow light . In other words , the 
yellow component increases in the exiting mixed light . 
[ 0322 ] Subsequently , for reviewing the boundary condi 
tion in the phenomenon of the luminance increasing with a 
decrease in exit area , we focus on the length of an optical 
path along which the blue light passing through lower side 
end 320 of first light transmissive component 140 travels 

through first light transmissive component 140 before exit 
ing from exposed region 267 . 
[ 0323 ] Here , it should be noted that for the sake of 
simplification , it is assumed that first light transmissive 
component 140 , second light transmissive component 150 , 
and light - emitting element 120 have the same refractive 
index . In this case , light travels linearly across the interfaces 
between them . 
[ 0324 ] As shown in FIG . 43 , when W222 / t1xW1 is 
satisfied , the light traveling toward a slightly upper position 
than the line connecting the end of first light transmissive 
component 140 and the end of exposed region 267 ( the ends 
in the Y - axis direction ) ( the line denoted by the dashed 
dotted arrow in FIG . 43 ) , which is the blue light passing 
through lower side end 320 of first light transmissive com 
ponent 140 , is reflected at first reflecting surface 410 and 
further at third reflecting surface 430 , and exits from the end 
( the end in the Y - axis direction ) of exposed region 267 in 
second light transmissive component 150 ( not shown ) . 
[ 0325 ] On the other hand , the light traveling toward a 
slightly lower position than the line denoted by the dashed 
dotted arrow in FIG . 
[ 0326 ] 43 exits directly from the end of exposed region 
267 ( the end in the Y - axis direction ) without being reflected . 
Hereinafter , the mixed light of these light rays which exits 
under the condition of W2 = 12 / t1xW1 is referred to as 
reference light 1 ( light corresponding to the dashed - dotted 
arrow in FIG . 43 ) . 
[ 0327 ] Here , under the condition that W1 + W2 is constant , 
when width W2 is greater than t2 / t1xW1 , in FIG . 43 , the 
reflecting surface for the light traveling toward a slightly 
upper position than the line denoted by the dashed - dotted 
arrow merely changes from first reflecting surface 410 to 
second reflecting surface 420. Accordingly , the length of the 
optical path passing through first light transmissive compo 
nent 140 of the light traveling toward a slightly upper 
position than the line denoted by the dashed - dotted arrow is 
the same as that of reference light 1. The light traveling 
toward a slightly lower position than reference light 1 exits 
without being reflected , and thus the optical path length of 
this light is the same as that of reference light 1. Accord 
ingly , the chromaticity of the mixed light of these light rays 
is the same as that of reference light 1 . 
[ 0328 ] In contrast , when width W2 is smaller than t2 / t1x 
W1 , in FIG . 43 , the light traveling toward a slightly upper 
position than the line denoted by the dashed - dotted arrow is 
still reflected at first reflecting surface 410 , and thus the 
optical path length does not change . However , the light 
traveling toward a slightly lower position than the line 
denoted by the dashed - dotted arrow changes to be reflected 
at first reflecting surface 410. Accordingly , the length of the 
optical path passing through first light transmissive compo 
nent 140 of the light traveling toward a slightly lower 
position than the line denoted by the dashed - dotted arrow is 
longer than that of reference light 1. With this , the ratio of 
yellow component to the exiting mixed light is greater than 
that of reference light 1 . 
[ 0329 ] In view of above , the difference in chromaticity of 
the light exiting from exposed region 267 can be reduced by 
satisfying W22t2 / t1xW1 . 

Advantageous Effects , etc. 
[ 0330 ] As described above , like light - emitting device 10 , 
light - emitting device 24 according to embodiment 2 
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is possible to reduce the variation in the distribution of the 
chromaticity of light emitted by light - emitting device 25 . 

Embodiment 3 
[ 0337 ] Next , a light - emitting device according to embodi 
ment 3 will be described . It should be noted that in the 
description of the light - emitting device according to 
embodiment 3 , the components substantially identical to 
those of the light - emitting devices according to embodiment 
1 , variations of embodiment 1 , and embodiment 2 are 
assigned the same reference signs , and overlapping descrip 
tions thereof may be omitted or simplified . 

includes : mounting substrate 110 including mounting sur 
face 170 ; light - emitting element 120 disposed on mounting 
surface 170 ; light transmissive component 131 disposed on 
light - emitting element 120 ; and resin component 1607 that 
covers side surface 180 of light - emitting element 120 and a 
side surface of light transmissive component 131. Resin 
component 1607 includes cover portion 253 that covers an 
outer edge portion of topmost surface 191 of light transmis 
sive component 131. Height Al from mounting surface 170 
to a top of cover portion 253 is greater than height A2 from 
mounting surface 170 to topmost surface 191 of light 
transmissive component 131. Topmost surface 191 of light 
transmissive component 131 includes exposed region 267 
that is exposed from resin component 1607 . 
[ 0331 ] Moreover , light transmissive component 131 in 
light - emitting device 24 according to embodiment 2 
includes first light transmissive component 140 and second 
light transmissive component 150 stacked in this order from 
the mounting surface 170 side . Moreover , in the top view of 
mounting substrate 110 , the outer periphery of second light 
transmissive component 150 is located inward of the outer 
periphery of first light transmissive component 140 . 
[ 0332 ] Accordingly , light transmissive component 131 has 
the outer periphery decreased upwardly step by step due to 
first light transmissive component 140 and second light 
transmissive component 150 having different areas in the top 
view . With this , in comparison with the case where only 
exposed region 267 is downsized , it is possible to reduce the 
loss of light and improve the luminance of light emitted by 
light - emitting device 24 . 
[ 0333 ] Moreover , for example , first light transmissive 
component 140 contains phosphor 220 . 
[ 0334 ] With this , the type and amount of phosphor 220 are 
appropriately determined , and thereby it is possible to emit , 
from light - emitting device 24 , desired color light that is 
mixed light of the light emitted by light - emitting element 
120 and the light emitted by phosphor 220. Moreover , light 
transmissive component 131 has the outer periphery 
decreased upwardly step by step due to first light transmis 
sive component 140 and second light transmissive compo 
nent 150 having different areas in the top view , and is 
surrounded by light reflective resin component 1607 . 
Accordingly , light - emitting device 24 can emit the mixed 
light focusing on a narrow region . With this , it is possible to 
improve the luminance of light emitted by light - emitting 
device 24 . 
[ 0335 ] Moreover , for example , second light transmissive 
component 150 does not contain phosphor 220. Moreover , 
for example , W22t2 / t1xW1 is satisfied , where t1 is the 
thickness of first light transmissive component 140 , W1 is 
the width of a region of first light transmissive component 
140 covered by resin component 1607 from the side end of 
first light transmissive component 140 to the side end of 
second light transmissive component 150 , t2 is the thickness 
of second light transmissive component 150 , and W2 is the 
width of a region of second light transmissive component 
150 covered by resin component 1607 from the side end of 
second light transmissive component 150 , both of the widths 
being in a direction horizontal to mounting surface 170 . 
[ 0336 ] With this , for example , in comparison with light 
exiting from the center of exposed region 267 , it is possible 
to prevent an increase in the yellow component of light 
exiting from the end of exposed region 267. Accordingly , it 

Configuration 
[ 0338 ] FIG . 44 is a sectional view of light - emitting device 
25 according to embodiment 3. It should be noted that the 
sectional view shown in FIG . 44 corresponds to the sectional 
view of FIG . 2. For example , the top view of light - emitting 
device 25 is the same as that of light - emitting device 10 
shown in ( a ) of FIG . 1 . 
[ 0339 ] As shown in FIG . 44 , light - emitting device 25 
includes mounting substrate 110 , light - emitting elements 
120 , light transmissive component 132 , and resin compo 
nent 1608 . 
[ 0340 ] Light transmissive component 132 transmits light 
emitted by light - emitting element 120. In this embodiment , 
light transmissive component 132 includes first light trans 
missive component 141 and second light transmissive com 
ponent 151 . 
[ 0341 ] First light transmissive component 141 and second 
light transmissive component 151 are each a component that 
transmits light emitted by light - emitting element 120 . 
[ 0342 ] Moreover , in this embodiment , first light transmis 
sive component 141 and second light transmissive compo 
nent 151 are each rectangular plate - shaped in the top view . 
Moreover , in the top view of mounting substrate 110 , the 
outer periphery of second light transmissive component 151 
is located inward of the outer periphery of first light trans 
missive component 141. In this embodiment , first light 
transmissive component 141 and light - emitting element 120 
have substantially the same shape and size in the top view , 
and are disposed such that their outer edges overlap with 
each other . 
[ 0343 ] It should be noted that the shapes of first light 
transmissive component 141 and second light transmissive 
component 151 in the top view are not particularly limited . 
[ 0344 ] Moreover , first light transmissive component 141 
is bonded to the top surface of light - emitting element 120 . 
Moreover , second light transmissive component 151 is 
bonded to the top surface of first light transmissive compo 
nent 141. In other words , light transmissive component 132 
includes first light transmissive component 141 and second 
light transmissive component 151 stacked in this order from 
the mounting surface 170 side . 
[ 0345 ] First light transmissive component 141 does not 
contain phosphor 220 , and is made of a transmissive resin 
material ( e.g. , the same material as binder 210 ) , a glass , a 
ceramic , or the like . In this embodiment , first light trans 
missive component 141 is a glass . 
[ 0346 ] On the other hands , second light transmissive com 
ponent 151 contains phosphor 220. More specifically , sec 
ond light transmissive component 151 includes binder 210 
and phosphor 220 , for example . Accordingly , second light 
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Dimension transmissive component 151 emits fluorescence light using 
a part of light emitted by light - emitting element 120 as 
excitation light . Thus , in this embodiment , second light 
transmissive component 151 ( more specifically , phosphor 
220 contained in second light transmissive component 151 ) 
emits yellow light ( yellow fluorescence light ) using the blue 
light emitted by light - emitting element 120 as excitation 
light . 
[ 0347 ] Resin component 1608 surrounds light - emitting 
elements 120 and light transmissive component 132. In 
particular , resin component 1608 is disposed in contact with 
light - emitting elements 120 and light transmissive compo 
nent 132. More specifically , resin component 1608 is dis 
posed on mounting surface 170 in contact with side surface 
180 of light - emitting element 120 , side surface 182a of first 
light transmissive component 141 , and side surface 183a of 
second light transmissive component 151 . 
[ 0348 ] A silicone resin , an epoxy resin , or the like is taken 
as an example of resin component 1608 . 
[ 0349 ] Moreover , in this embodiment , light reflective 
material particles are added to resin component 1608. In 
other words , resin component 1608 is light - reflective . For 
example , resin component 1608 includes a silicone resin or 
an epoxy resin as a base material in which the light reflective 
material particles are dispersed . 
[ 0350 ] For example , resin component 1608 has higher 
hardness in covering portion 254 than in a portion covering 
side surfaces 180 , 182a , and 183a . With this , it is possible 
to reduce the deformation of the shape when the temple 
bell - shaped structure ( outwardly curved surface ) of cover 
portion 254 is formed by applying a resin . 
[ 0351 ] Moreover , for example , cover portion 254 has a 
width ( the direction orthogonal to the extension direction of 
protrusion 240 in the top view ) that gradually decreases as 
the distance from the maximum width position increases in 
the positive direction of the Z - axis . 
[ 0352 ] Resin component 1608 includes peripheral portion 
235 and protrusion 240 . 
[ 0353 ] Peripheral portion 235 is a part of resin component 
1608 disposed on mounting surface 170 in contact with side 
surface 180 of light - emitting element 120 , side surface 182a 
of first light transmissive component 141 , and side surface 
183a of second light transmissive component 151 . 
[ 0354 ] Protrusion 240 is a part of resin component 1608 
disposed to protrude from peripheral portion 235 toward a 
point above topmost surface 191a of light transmissive 
component 132. It should be noted that in this embodiment , 
topmost surface 191a of light transmissive component 132 
is the top surface ( the topmost surface ) of second light 
transmissive component 151 . 
[ 0355 ] Protrusion 240 has cover portion 254 that covers 
the outer edge portion of topmost surface 191a of light 
transmissive component 132. In other words , cover portion 
254 covers the outer edge portion of second light transmis 
sive component 151 . 
[ 0356 ] Here , height A1 from mounting surface 170 to the 
top of cover portion 254 is greater than height A2 from 
mounting surface 170 to topmost surface 191a of light 
transmissive component 132. In this embodiment , topmost 
surface 191a is the top surface of second light transmissive 
component 151. Moreover , in this embodiment , height Al is 
to the top of protrusion 240 . 

[ 0357 ] Next , the dimension of each component included in 
light - emitting device 25 according to embodiment 3 will be 
described . 
[ 0358 ] FIG . 45 is a diagram illustrating the dimension of 
each component included in light - emitting device 25 accord 
ing to embodiment 3 . 
[ 0359 ] Thickness to is the thickness of light - emitting 
element 120. Thickness t11 is the thickness of first light 
transmissive component 141. Thi kness t22 is the thickness 
of second light transmissive component 151. Width W11 is 
the width of a part of first light transmissive component 141 
that does not overlap with second light transmissive com 
ponent 151 in the top view ( i.e. , the width of non - overlap 
portion 291 ) . More specifically , width W11 is the width in 
the direction horizontal to mounting surface 170 in a region 
of first light transmissive component 141 which is covered 
by resin component 1608 from the side end of first light 
transmissive component 141 to the side end of second light 
transmissive component 151. It should be noted that in this 
embodiment , first light transmissive component 141 is dis 
posed on light - emitting elements 120 to have a periphery 
portion which has width W11 and does not overlap with 
second light transmissive component 151 in the top view . 
[ 0360 ] Width W22 is the width of a region in which 
second light transmissive component 151 is covered by 
cover portion 254. More specifically , width W22 is the width 
in the direction horizontal to mounting surface 170 in a 
region of second light transmissive component 151 which is 
covered by resin component 1608 from the side end of 
second light transmissive component 151 . 
[ 0361 ] It should be noted that in the following description , 
the dimensions of thickness to , thickness t11 , thickness t22 , 
width W11 , and width W22 may be simply denoted by to , 
t11 , 122 , W11 , and W22 , respectively . 
[ 0362 ] Like light - emitting device 24 according to embodi 
ment 2 , for example , when the blue light emitted from 
light - emitting element 120 and the yellow light emitted from 
second light transmissive component 151 are not lost by 
reflection at resin component 1608 or the like , the luminance 
of light emitted by light - emitting device 25 increases with a 
decrease in exit area ( i.e. , exposed region 268 ) . Moreover , 
the luminance of light emitted by light - emitting device 25 
increases with an increase in the sum of width W11 and 
width W22 . Moreover , the luminance of light emitted by 
light - emitting device 25 is independent from the ratio W22 / 
W11 . 
[ 0363 ] Here , as the result of a considerable study , the 
inventors found that when second light transmissive com 
ponent 151 which is a plate including phosphor 220 and 
smaller than first light transmissive component 141 in the 
top view is disposed on first light transmissive component 
141 which is a transparent plate , the color difference of the 
mixed light of the blue light and the yellow light which exits 
from the vicinity of cover portion 254 in exposed region 268 
( the difference in chromaticity from the center ) decreases 
with a decrease in the ratio W22 / W11 . 
[ 0364 ] In particular , the inventors found that when W22 
( 2xt0 + 2xt11 + 3xt22 ) / t11xW11 is satisfied , the color differ 
ence of light exiting from the vicinity of cover portion 254 
in exposed region 268 ( the difference in chromaticity 
between the end and the center of exposed region 268 ) is 
small . 
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[ 0365 ] With respect to the dimension relationship for 
components included in light - emitting device 25 , the advan 
tageous effect will be qualitatively described below . 
[ 0366 ] It should be noted that in the following description , 
for the sake of simplifying calculations , it is assumed that 
the light emitted from light - emitting element 120 and second 
light transmissive component 151 is reflected only in the 
vertical direction in this embodiment , in the Z - axis direc 
tion ) . For example , it is assumed that the light emitted from 
light - emitting element 120 and second light transmissive 
component 151 is reflected at reflecting surface 441 . 
[ 0367 ] Here , for reviewing the boundary condition in the 
phenomenon of the luminance increasing with a decrease in 
exit area , we focus on the length of an optical path along 
which the blue light passing through lower side end 321 of 
first light transmissive component 141 travels through first 
light transmissive component 141 before exiting from 
exposed region 268 . 
[ 0368 ] It should be noted here that for the sake of simpli 
fication , it is assumed that first light transmissive component 
141 , second light transmissive component 151 , and light 
emitting element 120 have the same refractive index . In this 
case , light travels linearly across the interfaces between 
them . 
[ 0369 ] As shown in FIG . 45 , when W22 = ( 2xt0 + 2xt11 + 3x 
t22 ) / t11xW11 is satisfied , the light traveling toward a 
slightly upper position than the line connecting the end of 
first light transmissive component 141 and the end of second 
light transmissive component 151 ( the ends in the Y - axis 
direction ) ( the line denoted by the dashed - dotted arrow in 
FIG . 45 ) , which is the blue light passing through lower side 
end 321 of first light transmissive component 141 , is 
reflected at the interface between peripheral portion 235 and 
the top surface of first light transmissive component 141 
( first reflecting surface 411 ) and further at third reflecting 
surface 431. The reflected light travels through second light 
transmissive component 151 and is reflected at the interface 
between second light transmissive component 151 and cover 
portion 254 ( second reflecting surface 421 ) and further 
reflected at third reflecting surface 431 again before exiting 
from exposed region 268. Accordingly , this light travels 
through second light transmissive component 151 including 
phosphor 220 , three times . 
[ 0370 ] On the other hand , the light traveling toward a 
lower position than the line denoted by the dashed - dotted 
arrow in FIG . 45 is reflected at second reflecting surface 421 
and further at third reflecting surface 431 , and exits from 
exposed region 268. Accordingly , this light travels through 
second light transmissive component 151 including phos 
phor 220 , three times . 
[ 0371 ] Hereinafter , the mixed light of these reflected light 
rays which exits under the condition of W22 = ( 2xt0 + 2xt11 + 
3xt22 ) / t11 W11 is referred to as reference light 2 . 
[ 0372 ] Here , under the condition that W11 + W22 is con 
stant , when width W22 is greater than ( 2xt0 + 2xt11 + 3xt22 ) / 
t11xW11 , in FIG . 45 , the light traveling toward an upper 
position than the line denoted by the dashed - dotted arrow is 
reflected at not first reflecting surface 411 but second reflect 
ing surface 421 after traveling through second light trans 
missive component 151. The reflected light is further 
reflected at third reflecting surface 431 , second reflecting 
surface 421 , and third reflecting surface 431 in this order , 
and exits from exposed region 268. Accordingly , this light 
travels through second light transmissive component 151 

five times , and thus the optical path length of this light is 
longer than that of reference light 2 . 
[ 0373 ] Moreover , in FIG . 45 , the light traveling toward a 
lower position than the line denoted by the dashed - dotted 
arrow is reflected at second reflecting surface 421 and 
further at third reflecting surface 431 , and exits from 
exposed region 268 , and thus this light travels through 
second light transmissive component 151 three times . 
Accordingly , the optical path length of this light is the same 
as that of reference light 2. Accordingly , the yellow com 
ponent in the chromaticity of the mixed light of these 
reflected light rays is greater than that of reference light 2 . 
[ 0374 ] In contrast , when width W22 is smaller than ( 2xt0 + 
2xt11 + 3xt22 ) / 11xW11 , in FIG . 45 , the light traveling 
toward an upper position than the line denoted by the 
dashed - dotted arrow is still reflected at first reflecting sur 
face 411 , third reflecting surface 431 , second reflecting 
surface 421 , and third reflecting surface 431 in this order , 
and exits from exposed region 268. Accordingly , this light 
travels through second light transmissive component 151 
three times , and thus the optical path length of this light is 
the same as that of reference light 2 . 
[ 0375 ] Moreover , the light traveling toward a lower posi 
tion than the line denoted by the dashed - dotted arrow in FIG . 
45 is reflected at second reflecting surface 421 and further at 
third reflecting surface 431 , and exits from exposed region 
268 , and thus this light travels through second light trans 
missive component 151 three times . Accordingly , the optical 
path length of this light is the same as that of reference light 
2. Accordingly , the chromaticity of the mixed light of these 
reflected light rays is the same as that of reference light 2 . 
[ 0376 ] In view of above , the difference in chromaticity of 
the light exiting from exposed region 268 can be reduced by 
satisfying W22s ( 2xt0 + 2xt11 + 3x122 / t11xW11 . 

Advantageous Effects , etc. 
[ 0377 ] As described above , like light - emitting device 24 , 
light - emitting device 25 according to embodiment 3 
includes : mounting substrate 110 including mounting sur 
face light - emitting element 120 disposed on mounting 
surface 170 ; light transmissive component 132 disposed on 
light - emitting element 120 ; and resin component 1608 that 
covers side surface 180 of light - emitting element 120 and a 
side surface of light transmissive component 132. Resin 
component 1608 includes cover portion 254 that covers an 
outer edge portion of topmost surface 191a of light trans 
missive component 131. Height A1 from mounting surface 
170 to a top of cover portion 254 is greater than height A2 
from mounting surface 170 to topmost surface 191a of light 
transmissive component 132. Topmost surface 191a of light 
transmissive component 132 includes exposed region 268 
that is exposed from resin component 1608. Moreover , light 
transmissive component 132 in light - emitting device 25 
according to embodiment 3 includes first light transmissive 
component 141 and second light transmissive component 
151 stacked in the stated order from mounting surface 170 
side . In the top view of mounting substrate 110 , the outer 
periphery of second light transmissive component 151 is 
located inward of the outer periphery of first light transmis 
sive component 141 . 
[ 0378 ] Moreover , second light transmissive component 
151 in light - emitting device 25 contains phosphor 220 . 
[ 0379 ] With this , among first light transmissive compo 
nent 141 and second light transmissive component 151 , 
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second light transmissive component 151 having exposed 
region 268 through which light inside light - emitting device 
25 exits to the outside contains phosphor 220 , and resin 
component 1608 covers side surface 182a of first light 
transmissive component 141 located on the light - emitting 
element 120 side . In this manner , it is possible to cause light 
before the light emitted by light - emitting element 120 is 
wavelength - converted by phosphor 220 ( i.e. , excitation 
light ) to focus on a narrow region . Accordingly , it is possible 
to improve the luminance of light emitted by light - emitting 
device 25 . 
[ 0380 ) Moreover , for example , first light transmissive 
component 141 does not contain phosphor 220. Moreover , 
for example , W22s ( 2xt0 + 2xt11 + 3xt22 ) / t11 W11 is satis 
fied , where t0 is the thickness of light - emitting element 120 , 
t11 is the thickness of first light transmissive component 
141 , W11 is the width of a region of first light transmissive 
component 141 covered by resin component 1608 from the 
side end of first light transmissive component 141 to the side 
end of second light transmissive component 151 , t22 is the 
thickness of second light transmissive component 151 , and 
W22 is the width of a region of second light transmissive 
component 151 covered with resin component 1608 from 
the side end of second light transmissive component 151 , 
both of the widths being in a direction horizontal to mount 
ing surface 170 . 
[ 0381 ] With this , for example , in comparison with light 
exiting from the center of exposed region 268 , it is possible 
to prevent an increase in the yellow component of light 
exiting from the end of exposed region 268. Accordingly , it 
is possible to reduce the variation in the distribution of the 
chromaticity of light emitted by light - emitting device 25 . 

? 

a 

transmissive component , a protrusion that protrudes 
from the peripheral portion , and a cover portion that 
directly contacts and covers an outer edge portion of a 
topmost surface of the light transmissive component , 

a height from the mounting surface to a top of the cover 
portion is greater than a height from the mounting 
surface to the topmost surface of the light transmissive 
component , and 

the topmost surface of the light transmissive component 
includes an exposed region that is exposed from the 
resin component . 

2. A light - emitting device , comprising : 
a mounting substrate including a mounting surface ; 
a light - emitting element disposed on the mounting sur 

face ; 
a light transmissive component disposed on the light 

emitting element ; and 
a resin component that directly contacts and covers a side 

surface of the light - emitting element and a side surface 
of the light transmissive component , wherein 

the resin component includes a cover portion that directly 
contacts and covers an outer edge portion of a topmost 
surface of the light transmissive component , and a 
peripheral portion that directly contacts and covers the 
side surface of the light transmissive component , 

a height from the mounting surface to a top of the cover 
portion is greater than a height from the mounting 
surface to the topmost surface of the light transmissive 
component , 

a hardness of the cover portion is higher than a hardness 
of the peripheral portion , and 

the topmost surface of the light transmissive component 
includes an exposed region that is exposed from the 
resin component . 

3. A light - emitting device , comprising : 
a mounting substrate including a mounting surface ; 
a light - emitting element disposed on the mounting sur 

face ; 
a light transmissive component disposed on the light 

emitting element ; and 
a resin component that directly contacts and covers a side 

surface of the light - emitting element and a side surface 
of the light transmissive component , wherein 

the resin component includes a cover portion that directly 
contacts and covers an outer edge portion of a topmost 
surface of the light transmissive component , and a 
peripheral portion that directly contacts and covers the 
side surface of the light transmissive component , 

a height from the mounting surface to a top of the cover 
portion is greater than a height from the mounting 
surface to the topmost surface of the light transmissive 
component , 

a density of SiO2 particles in the cover portion is higher 
than a density of SiO2 particles in the peripheral por 
tion , and 

the topmost surface of the light transmissive component 
includes an exposed region that is exposed from the 
resin component . 

4. The light - emitting device according to claim 1 , wherein 
in the resin component , the cover portion and a part covering 
the side surface of the light transmissive component are 
integrally formed . 

Other Embodiments 

[ 0382 ] The light - emitting devices according to embodi 
ments and variations of the present disclosure have been 
described above based on the embodiments and variations 
above . However , the present disclosure is not limited to the 
above embodiments and variations . 
[ 0383 ] Although only some exemplary embodiments of 
the present disclosure have been described in detail above , 
those skilled in the art will readily appreciate that many 
modifications are possible in the exemplary embodiments 
without materially departing from the novel teachings and 
advantages of the present disclosure . Accordingly , all such 
modifications are intended to be included within the scope of 
the present disclosure . 

INDUSTRIAL APPLICABILITY 

[ 0384 ] The present disclosure is applicable to a light 
emitting device including a light - emitting element flip - chip 
mounted to a mounting substrate , for example . 

1. A light - emitting device , comprising : 
a mounting substrate including a mounting surface ; 
a light - emitting element disposed on the mounting sur 

face ; 
a light transmissive component disposed on the light 

emitting element ; and 
a resin component that directly contacts and covers a side 

surface of the light - emitting element and a side surface 
of the light transmissive component , wherein 

the resin component includes a peripheral portion that 
directly contacts and covers the side surface of the light 

a 
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5. The light - emitting device according to claim 1 , wherein 
the resin component is a reflective material , and 
the cover portion includes an outwardly curved surface 

located close to the exposed region . 
6. The light - emitting device according to claim 1 , wherein 
the light transmissive component includes a first light 

transmissive component and a second light transmis 
sive component stacked in the stated order from a 
mounting surface side , and 

in a top view of the mounting substrate , an outer periphery 
of the second light transmissive component is located 
inward of an outer periphery of the first light transmis 
sive component . 

7. The light - emitting device according to claim 6 , wherein 
the first light transmissive component contains a phos 

phor , 
the second light transmissive component does not contain 

a phosphor , and 
W22t2 / t1xW1 is satisfied , where 
t1 is a thickness of the first light transmissive component , 
W1 is a width of a region of the first light transmissive 
component covered by the resin component from a side 
end of the first light transmissive component to a side 
end of the second light transmissive component , 

t2 is a thickness of the second light transmissive compo 
nent , and W2 is a width of a region of the second light 
transmissive component covered by the resin compo 
nent from the side end of the second light transmissive 
component , both of the widths being in a direction 
horizontal to the mounting surface . 

8. The light - emitting device according to claim 6 , wherein 
the first light transmissive component does not contain a 

phosphor , 
the second light transmissive component contains a phos 
phor , and 

W22s ( 2xt0 + 2xt11 + 3xt22 ) / t11xW11 is satisfied , where 
t0 is a thickness of the light - emitting element , 
t11 is a thickness of the first light transmissive component , 
W11 is a width of a region of the first light transmissive 
component covered by the resin component from a side 
end of the first light transmissive component to a side 
end of the second light transmissive component , 

t22 is a thickness of the second light transmissive com 
ponent , and W22 is a width of a region of the second 
light transmissive component covered with the resin 
component from the side end of the second light 
transmissive component , both of the widths being in a 
direction horizontal to the mounting surface . 

9. The light - emitting device according to claim 1 , wherein 
the cover portion is a part of a projected portion disposed 

on the light transmissive component , and 
a width of the projected portion is constant throughout the 

cover portion extending linearly in a top view . 
10. The light - emitting device according to claim 1 , 

wherein the cover portion is disposed continuously along 
one side of the light transmissive component . 

11. The light - emitting device according to claim 10 , 
wherein in the exposed region , a slope of a luminance 
distribution changes such that a luminance increases as a 
distance to the cover portion decreases , the luminance 
distribution being in a direction vertical to the cover portion 
disposed continuously along the one side of the light trans 
missive component . 

12. The light - emitting device according to claim 1 , 
wherein 

the light transmissive component is rectangular - shaped in 
a top view , 

an exposed width of the exposed region changes along 
one side of the light transmissive component , 

a covered region of the light transmissive component 
covered by the cover portion has a different cover width 
along the one side of the light transmissive component 
in the top view , and 

in two parallel sectional views across the light transmis 
sive component , when a first exposed width in a first 
sectional view is greater than a second exposed width 
in a second sectional view , a first cover width in the first 
sectional view is smaller than a second cover width in 
the second sectional view . 

13. The light - emitting device according to claim 12 , 
wherein in the exposed region , a luminance in a position 
corresponding to the second exposed width is higher than a 
luminance in a position corresponding to the first exposed 
width . 

14. The light - emitting device according to claim 1 , 
wherein the exposed region is substantially trapezoidal 
shaped 

15. The light - emitting device according to claim 14 , 
wherein the light transmissive component is rectangular 
shaped in a top view . 

16. The light - emitting device according to claim 15 , 
wherein in the exposed region , a luminance in a region close 
to a short side of the substantially trapezoidal shape is higher 
than a luminance in a region close to a long side of the 
substantially trapezoidal shape , the short side being opposite 
the long side . 

17. The light - emitting device according to claim 1 , 
wherein the light - emitting element comprises a plurality of 
light - emitting elements disposed between the light transmis 
sive component and the mounting substrate . 

18. The light - emitting device according to claim 1 , 
wherein 

the resin component includes a peripheral portion that 
covers the side surface of the light - emitting element 
and the side surface of the light transmissive compo 
nent , and a protrusion that protrudes upwardly from the 
peripheral portion and includes the cover portion , and 

in a top view , an end of the protrusion is aligned with an 
outer end of the peripheral portion . 

19. The light - emitting device according to claim 18 , 
wherein in the top view , three sides of the protrusion are 
each aligned with the outer end of the peripheral portion . 

20. The light - emitting device according to claim 1 , 
wherein 

the resin component includes a peripheral portion that 
covers the side surface of the light - emitting element 
and the side surface of the light transmissive compo 
nent , and a protrusion that protrudes upwardly from the 
peripheral portion and includes the cover portion , 

the protrusion is linear in a top view , and 
an end of the protrusion is disposed inward of an outer 

end of the peripheral portion in the top view . 
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