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(57) ABSTRACT 
A side-emission type semiconductor light-emitting device 
10 includes a substrate 12, and the substrate 12 is provided 
With a case 14 formed of a resin having opacity and 
re?ectivity. The substrate 12 is formed, on its surface, With 
electrodes 18a and 18b onto Which an LED chip 20 is 
bonded. A transparent or translucent resin 16 is charged 
betWeen the substrate 12 and the case 14 Whereby the LED 
chip 20 is molded. A light-emitting surface of the side 
emission type semiconductor light-emitting device 10 
includes surfaces 16a, 16b and a surface opposite to the 
surface 16b Which are formed of the transparent or translu 
cent resin 16. Furthermore, the light-emitting surface is 
formed by a roughened surface. Due to this, a light outputted 
from the LED chip and a light re?ected from the case 14 is 
scattered by the light-emitting surface. 
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FIG. 7(A) 
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EDGE-EMITTING LIGHT-EMITTING 
SEMICONDUCTOR DEVICE AND METHOD OF 

MANUFACTURE THEREOF 

TECHNICAL FIELD 

[0001] The present invention relates to a side-emission 
type semiconductor light-emitting device and a manufactur 
ing method thereof. More speci?cally, the present invention 
relates to a side-emission type semiconductor light-emitting 
device in Which an LED chip is bonded onto an electrode on 
a substrate, and a manufacturing method thereof. 

PRIOR ART 

[0002] An eXample of this kind of a conventional side 
emission type semiconductor light-emitting device and a 
manufacturing method thereof is disclosed in a Japanese 
Patent Laying-open NOS-315651 [H01L 33/00] laid-open 
on Nov. 26, 1993. A side-emission type semiconductor 
light-emitting device 1 manufactured in the disclosed manu 
facturing method is shoWn in FIG. 17(A). According to 
FIG. 17(A), an LED chip 43 is bonded onto electrodes 42a 
and 42b formed on a substrate 42. A transparent or translu 
cent synthetic resin 44 is formed so as to cover the LED chip 
43. As can be understood from FIG. 17(B) of a cross 
sectional vieW at a line XVIB-XVIB in FIG. 17(A), the 
transparent or translucent synthetic resin 44 has a smooth 
upper surface and a bulge toWard a light-emitting surface 45. 
Furthermore, a cover body 46 having a concave portion into 
Which the transparent or translucent synthetic resin 44 is 
?tted is formed so as to cover the transparent or translucent 
synthetic resin 44. The cover body 46 is formed of a resin 
having opacity and re?ectivity, and a light emitted from the 
LED chip 43 to the direction different from the light 
emitting surface 45 is re?ected by the cover body 46. 
Accordingly, the re?ected light is also outputted from the 
light-emitting surface 45, and a light-emitting ef?ciency in 
the side surface direction is thus improved. 

[0003] HoWever, since in the above-described prior art a 
gold Wire (bonding Wire) 43a for electrically connecting 
betWeen the LED chip 43 and the electrode 42b is bonded in 
a vertical direction With respect to the light-emitting surface 
45, a length W in a Width direction of the semiconductor 
light-emitting device 1 is shorter than a length D in a depth 
direction thereof. Furthermore, the light-emitting surface 45 
is formed on only a part of one side surface of the semi 
conductor light-emitting device 1 and therefore a light 
emitting area becomes narroW. Due to this, When the semi 
conductor light-emitting device 1 is utiliZed as a backlight 
for a liquid crystal display (LCD) of electrical equipment 
such as a mobile phone and etc., there is a need to prevent 
an occurrence of a so-called dark portion by providing a 
relatively large number of semiconductor light-emitting 
devices 1 on a light guide plate. 

[0004] For avoiding this, the applicant of the present 
invention has proposed a chip-type light-emitting device 51 
as shoWn in FIG. 18(A) in a previous patent application No. 
11-124410, i.e. Japanese Patent Laying-open N02000 
315825 laid-open on Nov. 14, 2000. According to FIG. 
18(A), a substrate 53 is formed With electrodes 53a and 53b, 
and an LED chip 55 is bonded onto the electrodes 53a and 
53b. In other Words, as can be understood from FIG. 18(B) 
of a cross-sectional vieW at a line XVIIB-XVIIB in FIG. 
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18(A), the LED chip 55 is die-bonded onto the electrode 53a 
by a bonding paste (hereinafter referred merely to as “DB 
paste”) 61 and is Wire-bonded onto the electrode 53b by a 
bonding Wire 55a. A re?ector (case) 57 formed of a resin 
having opacity and re?ectivity is provided on the substrate 
53 so as to enclose the LED chip 55, and an opening portion 
formed by the substrate 53 and the case 57 is ?lled With a 
transparent or translucent resin 59. 

[0005] As can be understood from FIG. 18(B), the bond 
ing Wire 55a is bonded in approximately parallel to a Width 
direction of the chip-type semiconductor light-emitting 
device 51, Whereby a light-emitting surface is made larger. 
It is noted that in FIG. 18(A), surfaces 59a and 59b and a 
surface opposite to the surface 59b Which are formed of the 
transparent or translucent resin 59 shall be the light-emitting 
surface. HoWever, although the chip-type semiconductor 
light-emitting device 51 can make the light-emitting surface 
larger, a mirror ?nish of the surface 59a makes it dif?cult to 
manufacture the light-emitting device. 

[0006] More speci?cally, When manufacturing the chip 
type semiconductor light-emitting device 51, a successive 
substrate 61 successively formed With the substrates 53 and 
a successive case 63 successively formed With the cases 57 
are utiliZed so as to manufacture about a thousand of 
chip-type semiconductor light-emitting devices at a time. 
First, the successive substrate 61 and the successive case 63 
are adhered to each other, a cross section is shoWn in FIG. 
19(A). In FIGS. 19(A) to 19(c), although the successive 
substrate 61 is shoWn so as to eXtend only in a lateral 
direction, the successive substrate 61 also eXtends in a 
direction perpendicular to the paper sheet. MeanWhile, 
members 63a included in the successive case 63 are formed 
With predetermined intervals in a lateral direction, and a 
cross section of the member 63a is formed in a T-character 
form. Furthermore, the successive case 63 eXtends in a 
direction perpendicular to the paper sheet similarly to the 
successive substrate 61. In other Words, the member 63a is 
formed in a stick form so that a cross section thereof 
becomes a T-character form. It is noted that the members 
63a are connected to each other at an end portion not shoWn, 
and the successive case 63 is thus formed. 

[0007] After the successive substrate 61 and the succes 
sive case 63 are adhered to each other, a metal mold 71 is 
attached thereto as shoWn in FIG. 19(B), and the transparent 
or translucent resin 59 is, in turn, injected as shoWn in FIG. 
19(C). When the transparent or translucent resin 59 is 
hardened, the metal mold 71 is detached, and then, dicing is 
performed at a portion shoWn by a dotted line in FIG. 19(C). 
MeanWhile, dicing is performed at every Width of the device 
in a direction parallel to the paper sheet. Thus, a plurality of 
chip-type semiconductor light-emitting devices 51 can be 
obtained. The surface 59a forming the light emitting surface 
is subjected to a mirror ?nish by a metal surface of a conveX 
portion 71a of the metal mold 71. 

[0008] HoWever, since there is a need to ?t the conveX 
portion 71a of the metal mold 71 into a space 73 of 
approximately 0.3 to 0.5 mm betWeen respective members 
63a, it makes dif?cult to position the metal mold 71. 
Furthermore, the conveX portion 71a is so thin that it is liable 
to be damaged. In addition, the metal mold 71 needs to be 
removed after the transparent or translucent resin 59 is 
hardened, and a friction makes it difficult to pull out the 
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metal mold 71. Since the surface 19a shown in FIG. 18(A) 
is subjected to the mirror ?nish, the light outputted form the 
LED chip 55 is refracted therefrom, and alight-emitting 
intensity in the side surface direction is thus decreased. 

[0009] Furthermore, as can be understood from FIGS. 
18(A) and 18(B), because the case 57 has a small area to be 
brought into contact With the substrate 53, and they are 
formed of different materials, it causes a decrease in adhe 
sion betWeen the case 57 and the transparent or translucent 
resin 59. Due to this, the case 57 can be separated by external 
shock With ease. In addition, since the LED chip 55 is 
die-bonded onto the electrode 53a by the DB paste 61, the 
loWer part (base) of the LED chip 55 is covered by the DB 
paste 61. Therefore, the light outputted from the base portion 
of the LED chip 55 is blocked by the DB paste 61, and a 
light-emitting ef?ciency is thus decreased. 

SUMMARY OF THE INVENTION 

[0010] Therefore, it is a primary object of the present 
invention to provide a side-emission type semiconductor 
light-emitting device capable of improving a light-emitting 
intensity, and a manufacturing method thereof. 

[0011] It is another object of the present invention to 
provide a side-emission type semiconductor light-emitting 
device capable of preventing a case from being separated, 
and a manufacturing method thereof. 

[0012] It is another object of the present invention to 
provide a side-emission type semiconductor light-emitting 
device capable of improving a light-emitting e?iciency in a 
desired light-emitting direction. 

[0013] A side-emission type semiconductor light-emitting 
device according to the present invention comprises: a 
substrate formed With an electrode; an LED chip bonded 
onto the electrode; and a transparent or translucent resin 
With Which the LED chip is molded, Wherein the transparent 
or translucent resin has a light-emitting surface formed by a 
roughened surface being perpendicular to the substrate. 
Forming the light-emitting surface perpendicular to the 
substrate by a roughened surface, a light outputted by the 
LED chip is scattered by the light-emitting surface, Whereby 
light-emitting intensity is improved. It is preferable dicing is 
utiliZed to form the light-emitting surface. 

[0014] A manufacturing method of a side-emission type 
semiconductor light-emitting device according to the 
present invention comprises the folloWing steps of: (a) 
mounting tWo re?ectors having openings opposed With each 
other on a substrate mounted With an LED chip; (b) injecting 
a transparent or translucent resin at an opposing portion of 
the openings; and (c) dicing the transparent or translucent 
resin being hardened and the substrate at the opposing 
portion. In the side-emission type semiconductor light 
emitting device manufactured, a dicing surface of the trans 
parent or translucent resin shall be a light-emitting surface. 
Dicing makes the light-emitting surface a roughened sur 
face, Whereby a light outputted from the LED chip is 
scattered from the light-emitting surface. Due to this, the 
light-emitting intensity is improved. 

[0015] A side-emission type semiconductor light-emitting 
device according to the present invention comprises: a 
substrate formed With an electrode; an LED chip bonded 
onto the substrate; a transparent or translucent resin With 
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Which the LED chip is molded; and a re?ector Which re?ects 
a light emitted from the LED chip, Wherein the transparent 
or translucent resin has a convex portion, and the re?ector 
has a concave portion to be ?tted into the convex portion. By 
?tting the convex portion into the concave portion, the 
transparent or translucent resin and the re?ector are inte 
grated to each other, and the re?ector is thus never separated 
With ease. 

[0016] If the concave portion is made as a throughole 
becoming larger from one main surface to other main 
surface of the re?ector, even if an external force from the one 
main surface to the other main surface is applied to the 
re?ector, the re?ector is not easily fallen. Preferably, the one 
main surface is a surface brought into contact With the 
transparent or translucent resin, and the other main surface 
is a surface exposed to the outside. In a case the LED chip 
has a bonding Wire extending from an upper surface of the 
chip, by forming the concave portion directly above the LED 
chip, the bonding Wire can be housed in the concave portion, 
and therefore, it is possible to restrain the height of the 
side-emission type semiconductor light-emitting device. 

[0017] A manufacturing method of a side-emission type 
semiconductor light-emitting device according to the 
present invention comprises the folloWing steps of: (a) 
mounting a re?ector formed With a concave portion on a 

substrate; (b) removing an organic matter adhering on a 
surface, including an inner surface of the concave portion, of 
the re?ector; and (c) injecting a transparent or translucent 
resin betWeen the re?ector and the substrate up to the 
concave portion. By removing the organic matter, the trans 
parent or translucent resin is easily entered into the concave 
portion, and adhesion betWeen the re?ector and the trans 
parent or translucent resin is thus increased. By integrating 
the re?ector With the transparent or translucent resin, it is 
possible to prevent the detachment of the re?ector. It is 
preferable that a UV cleaning is utiliZed to remove the 
organic matter. 

[0018] A side-emission type semiconductor light-emitting 
device according to the present invention comprises: a 
substrate formed With an electrode; and an LED chip bonded 
onto the electrode by a bonding paste, Wherein the LED chip 
has a transparent or translucent base and a light-emitting 
layer formed thereon, and is mounted at a position deviated 
from an application position of the bonding paste to a light 
emitting surface side. A light outputted from the light 
emitting layer is outputted from the light-emitting surface 
through the transparent or translucent base. Since the LED 
chip is bonded onto the position deviated from the applica 
tion position of the bonding paste to the light-emitting 
surface side, the base is not covered by the bonding paste, 
and a light-emitting efficiency is thus improved. 

[0019] It is preferable that the electrode includes an appli 
cation area having a center deviated from a mounted posi 
tion of the LED chip to an opposite direction of the light 
emitting surface, Whereby it is possible to determine the 
application position of the bonding paste With ease. More 
preferably, the electrode includes an auxiliary area formed 
closer to the light-emitting surface side than the application 
area and a narroW connecting portion connecting the appli 
cation area and the auxiliary area. By forming the auxiliary 
area, the LED chip is securely bonded onto the electrode. 
Furthermore, by connecting the application area and the 












