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(57) ABSTRACT 

A chip-type Semiconductor light-emitting device includes a 
substrate (2). An LED element (1) is mounted on a pad (3a) 
formed in one (3) of a pair of electrodes (3, 4) formed on the 
substrate (2). A reflector (6) is formed with an aperture (6c) 
defined by a slant surface (6Z) and opened to the outside to 
accommodate therein the LED element (1). Translucent 
resin is filled in the aperture (6c). The slant surface (6Z) has 
a plurality of reflection surfaces (P,Q) formed continuous 
thickness-wise of the reflector, which are Selected in incli 
nation angle relative to the Substrate (2) Such that light is 
reflected to the immediate upward at respective mid-slopes 
of the reflection Surfaces. 

3 Claims, 7 Drawing Sheets 
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LIGHT-EMITTING SEMCONDUCTOR CHIP 

FIELD OF THE INVENTION 

This invention relates to chip-type Semiconductor light 
emitting devices and, more particularly, to a chip-type 
Semiconductor light-emitting device improved in brightness 
at a center of the radiation Surface by the reflector. 

PRIOR ART 

Conventionally, there have been known a variety of 
chip-type Semiconductor light-emitting devices using light 
emitting diode (LED) elements as light-emitting Sources. 
FIG. 11 and FIG. 12 show one example of such devices. 
FIG. 11 is a plan view showing a state that an LED element 
is mounted on a substrate. In FIG. 11, a pair of electrodes 3 
and 4 are formed of a conductive material on a Surface of the 
Substrate 2. 

The Substrate 2 is formed, at opposite ends, with Semi 
circular cutouts 2a and 2b on which conductive films, Such 
as plating layers, are formed extending to a backside of the 
Substrate 2 and electrically connected to the pair of elec 
trodes 3 and 4 formed on the Surface of the Substrate 2. A 
rectangular pad 3a is formed in one electrode 3 So that an 
LED element 1 is mounted by die-bonding on the pad 3a. 
The LED element 1 is electrically connected to the other 
electrode 4 through wire bonding of a metal wire 5. 
An opaque-resin reflector is provided on the Substrate 2 

mounted with the LED element 1. A translucent resin is 
filled into an aperture formed in the reflector, thereby 
forming a chip-type Semiconductor light-emitting device. 
FIG. 12 is a sectional view showing, on a XII-XII Section 
in FIG. 11, a chip-type Semiconductor light-emitting device 
formed as above. 

In FIG. 12, 6 is an opaque-resin reflector having a Slant 
Surface 6X that is inclined at an acute angle 01 relative to the 
Substrate 2. An aperture 6a is formed encompassed by the 
Slant Surface 6X and opening to an outside. The reflector 6 
is formed by injection-molding, for example, a white liquid 
crystal polymer. 

The reflector 6 is rested on the Substrate 2 and then an 
LED element 1 is mounted in the aperture 6a encompassed 
by the Slant Surface 6X and penetrating vertically through 
thereof. Next, a translucent resin 7, Such as an epoxy resin, 
is filled to encapsulate the LED element 1 and metal wire 5 
thus forming a chip-type Semiconductor light-emitting 
device 20. The chip-type Semiconductor light-emitting 
device 20 is to be Surface-mounted on a printed-circuit 
board. Electrical connection is to be made between the 
conductive films formed in the backside of the Substrate 2 
through the Semicircular cutouts 2a and 2b and a circuit 
pattern on the printed-circuit board. 

By forming the slant surface 6X in the reflector 6, the 
output light of the LED element 1 is reflected upon the slant 
surface 6X and radiated toward the front of the chip-type 
Semiconductor light-emitting device 20. Due to this, light 
emission efficiency is improved in the chip-type Semicon 
ductor light-emitting device. 

In this example, the aperture 6a of the reflector 6 is 
formed rectangular as viewed from the above. 

FIG. 13 and FIG. 14 show another conventional example 
of a chip-type Semiconductor light-emitting device. FIG. 13 
is a Schematic perspective view showing, by partial projec 
tion. FIG. 14 is a sectional view showing a XIV-XIV 
Section in FIG. 13. The Same parts as or corresponding 
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2 
elements to those of FIG. 11 and FIG. 12 are denoted by the 
same difference numerals. In the FIG. 13 example, cutouts 
are formed in an elongate-hole form at opposite ends of the 
Substrate 2. The elongate-hole cutouts are formed with 
conductive films, Such as plating layers, extending to the 
backside of the substrate. The pair of electrodes 3 and 4 are 
respectively connected to the conductive films. 

Inside the reflector 6, a slant surface 6Y is provided 
inclining at an acute angle 0 relative to the Substrate 2, to 
thereby form an inverted-conical aperture 6b that is encom 
passed by the Slant Surface 6Y and vertically penetrating 
through the reflector. In the chip-type Semiconductor light 
emitting device 30 shown in FIG. 13 and FIG. 14, the output 
light of the LED element 1 is reflected upon the slant surface 
6Y toward the front, improving light emission efficiency. 
Also, in the example of FIG. 13, the aperture 6b of the 
reflector 6 is formed circular as viewed from the above. 

In this manner, the conventional chip-type Semiconductor 
light-emitting device has a reflector having a Slant Surface 
Vertically penetrating through the reflector So that the output 
light of the LED element is reflected by the reflector, thereby 
improving light emission efficiency. 

However, in the conventional chip-type Semiconductor 
light-emitting device, because the angle of the reflector Slant 
Surface is Set at a constant angle, there is a problem that the 
output-light center brightness cannot be taken high. 

Also, the reflector Separately manufactured by injection 
molding is attached to the substrate mounted with an LED 
element. Consequently, where there occurs positional devia 
tion in die-bonding an LED onto the substrate, the LED 
element and the reflector are impossible to realign with each 
other, resulting in a problem with center-brightness change. 

SUMMARY OF THE INVENTION 

Therefore, it is a primary object of the present invention 
to provide a novel chip-type Semiconductor light-emitting 
device. 

Another object of the invention is to provide a chip-type 
Semiconductor light-emitting device capable of improving 
radiation center brightness. 

Another object of the invention is to provide a chip-type 
Semiconductor light-emitting device capable of reducing 
change or variation in center brightness even if there is 
positional deviation of the LED element relative to the 
Substrate. 
A chip-type Semiconductor light-emitting device accord 

ing to the present invention comprises: a Substrate; a Semi 
conductor light-emitting element mounted on the Substrate; 
and a reflector having an aperture having a Slant Surface in 
an inner wall thereof and to be rested on the Substrate in a 
manner encompassing the Semiconductor light emitting ele 
ment by the Slant Surface, the Slant Surface including first 
and Second reflection Surfaces having respective first and 
Second inclination angles and continuing thickness-wise of 
the reflector but different from each other, the first and 
Second inclination angles being respectively set to reflect 
light from the Semiconductor light-emitting element toward 
the immediate upward at thickness-wise center regions of 
the first and second reflection Surfaces of the reflector. 
The output light from the light-emission center of the 

Semiconductor light-emitting element is reflected by the first 
reflection Surface. At this time, the light reflected at a center 
region of the first reflection surface travels toward the 
immediately upward with respect to the Surface of the 
Substrate. Similarly, the output light from the light emitting 
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element is reflected by the second surface. The reflection 
light at a center region of the Second reflection Surface 
travels toward immediate upward with respect to the Surface 
of the Substrate. Accordingly, the reflection light in the same 
direction due to a plurality of reflection Surface is collected 
together. This increases the quantity of reflection light 
travelling toward a center axis of the radiation Surface and 
improves center brightness. Also, because reflection toward 
the immediate upward can be made at the respective center 
regions of the first and Second reflection Surfaces, even if 
there occur positional deviation upon mounting the Semi 
conductor light emitting element on the Substrate, reflection 
light toward the immediate upward is available in the upper 
or lower areas of the first reflection Surface and/or the Second 
reflection Surface with respect to the center area thereof, 
thereby reducing the variation in center brightness. 

Incidentally, in a preferred embodiment, the first reflec 
tion Surface is formed at a thickness-wise lower Side of the 
reflector and the Second reflection Surface is formed at a 
thickness-wise upper Side, the Second inclination angle 
being greater as compared to the first inclination angle. If the 
first inclination angle be set greater than the Second incli 
nation angle, no output light reaches the area of the Second 
reflection Surface close to the first reflection Surface from the 
Semiconductor light emitting element due to blockage by the 
first reflection surface. This reduces the quantity of the 
output light reflected by the Second reflection Surface. Con 
trary to this, by Setting the Second inclination angle greater 
than the first reflection angle, there will not occur Such 
partial shield in the output light hence further improving 
light emission efficiency. 

Incidentally, a shape of the aperture as viewed from above 
can be selected as an arbitrary form, such as a circular form, 
a rectangular form or an oval form. 
The above described objects and other objects, features, 

aspects and advantages of the present invention will become 
more apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a Schematic perspective view of a chip-type 
Semiconductor light-emitting device according to one 
embodiment of the present invention; 

FIG. 2 is a Sectional view showing a Section as viewed 
from an arrow II-II; 

FIG. 3 is a Sectional view showing, by partly magnifying, 
FIG. 2; 

FIG. 4 is a Sectional view of a conventional chip-type 
Semiconductor light-emitting device; 

FIG. 5 is a sectional view corresponding to FIG. 3; 
FIG. 6 is a characteristic diagram showing a luminous 

intensity distribution in the conventional example, 
FIG. 7 is a characteristic diagram showing a luminous 

intensity distribution in the invention; 
FIG. 8 is a characteristic diagram showing a vertical 

distribution light curve of a chip-type Semiconductor light 
emitting device; 

FIG. 9 is a perspective view showing a reflector of another 
embodiment of the invention; 

FIG. 10 is a perspective view showing a reflector of still 
another embodiment of the invention; 

FIG. 11 is a plan view in a state that an LED chip is 
mounted on a Substrate of the conventional chip-type Semi 
conductor light-emitting device, 
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4 
FIG. 12 is an XII-XII sectional view in FIG. 11; 
FIG. 13 is a perspective view of the conventional example 

of a chip-type Semiconductor light-emitting device; and 
FIG. 14 is an XIV-XIV Sectional view in FIG. 13. 

BEST MODE FOR PRACTICING THE 
INVENTION 

Hereunder, embodiments of the present invention will be 
explained with reference to the drawings. 

FIG. 1 is a Schematic perspective View showing a chip 
type Semiconductor light-emitting device according to one 
embodiment of the invention, and FIG. 2 is a sectional view 
as viewed on a section B-B in FIG. 1. The same parts as 
or corresponding elements to those of the conventional 
chip-type Semiconductor light-emitting device shown in 
FIG. 11 to FIG. 14 are denoted by the same reference 
numerals, omitting concrete explanations thereof. 

In FIG. 1, a reflector 6 formed of an opaque resin has an 
aperture 6c formed circular as viewed from the above which 
Vertically penetrates through a center portion thereof. The 
aperture is provided, in its inner wall, with a Slant Surface 
6Z. This slant surface 67 is plated with metal, such as silver 
(Ag) or copper-nickel (CuNi) in order to improve the 
reflection efficiency of output light of the LED element 1. 
The slant surface 67 provided in the inner wall of the 
aperture 6c of the reflector 6 is formed by a plurality of 
reflection Surfaces different in inclination angle relative to 
the Substrate Such that the aperture is broadened Stepwise in 
a vertical thickness direction of the reflector 6. 
The reflector 6 is rested on the Substrate 2 to accommo 

date the LED element 1 mounted on the Substrate 2 in a 
center of a Space Surrounded by the Slant Surface 6Z, as 
shown by the sectional view of FIG. 2. Next, when a 
translucent resin 7 is filled in the space of the reflector 6, the 
translucent resin 7 flows also into a contact Surface between 
the substrate 2 and the reflector 6. This provides adherence 
of the reflector 6 to the substrate 2 and encapsulation over 
the LED element 1. 

In the example of FIG. 1, the slant surface 67, is formed 
by two Surfaces, i.e. a first reflection Surface P and a Second 
reflection Surface Q. As shown in FIG. 2, the lower reflection 
Surface Pat the lower side of the slant Surface 6Z has a first 
inclination angle 03 set at a moderate acute angle with 
respect to the Substrate 2. Also, the reflection Surface Q at the 
upper Side continuing the reflection Surface P has a Second 
inclination angle 04 Set with respect to the Substrate 2 at an 
acute angle sharper than the inclination angle 03 of the 
reflection Surface P. 

That is, the chip-type Semiconductor light-emitting device 
shown in FIG. 1 has a plurality of reflection Surfaces formed 
as a multi-Surfaced Slant Surface 6Z Such that the inclination 
angle of the reflection Surface to the Substrate increases as 
going in a thickness direction of the reflector 6. 

Next, the reflection characteristic of output light of the 
LED element 1 by the Slant surface 67, will be explained 
with reference to a sectional view of FIG. 3. As shown in 
FIG. 3, the output light from a light emission center S of a 
light emission region of the LED element 1 is reflected upon 
the reflection surface P. The acute inclination angle 03 of the 
reflection surface P with respect to the substrate 2 is selected 
Such that the reflection light Ra is reflected at a mid-slope 
(reflector-6 center region in thickness direction) toward the 
immediate upward with respect to the Surface of the Sub 
Strate 2. 

Here, the mid-slope or center region in the reflection 
surface P is defined as a position Px where a height on the 
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reflection Surface P is given by a-a with reference to a 
parallel line L1 drawn along the Surface of the Substrate 2 
from a position of a light source S. The reflection light Ra 
reflected on the lower side of the mid-slope of the reflection 
surface P is reflected toward a center axis of the light 
emission region of the LED element 1, i.e. toward an inner 
side of the aperture 6c. Also, the reflection light Rc reflected 
on the upper side of the mid-slope of the reflection Surface 
P reflects toward directions of spreading outwardly of the 
aperture 6c. 

Next, explanation will be made on the reflection upon the 
reflection Surface Q formed continuing the reflection Surface 
P. The mid-slope on the reflection surface Q (reflecter-6 
center region in thickness direction) is defined by a position 
QX where a height on the reflection Surface Q is given by 
b=b with reference to a parallel line L2 drawn parallel with 
the Substrate 2 from a connecting point of between the 
reflection Surface P and the reflection Surface Q. Also, the 
inclination angle 04 of the reflection Surface Q with respect 
to the Substrate 2 is Selected greater than the inclination 
angle 03 of the reflection surface P to the Substrate 2. 
The acute inclination angle 04 of the reflection surface Q 

with respect to the Substrate 2 is Selected Such that, when the 
output light from the light-emission center S reflects upon 
the reflection surface Q, the reflection light RX at the 
mid-slope of the reflection Surface Q reflects toward the 
immediate upward with respect to the Surface of the Sub 
strate 2. The reflection light Ry on the lower side of the 
mid-slope on the reflection surface Q reflects toward the 
center axis of the light-emission region of the LED element 
1, i.e. toward the inner of the aperture 6c. Also, the reflection 
light RZ on the upper Side of the mid-slope on the reflection 
Surface Q reflects toward directions of spreading outward of 
the aperture 6c. 

In this manner, on the reflection Surface P and reflection 
Surface Q, a fan-shape reflection light is provided based on 
a reflection component, at each of the mid-slopes, toward the 
immediate upward with respect to the Surface of the Sub 
strate 2. Also, the output light of the LED element 1 is 
effectively collected to the reflection surface Q by selecting 
the inclination angle 04 of the reflection surface Q with 
respect to the Substrate 2 greater than the inclination angle 
03 of the reflection surface P with respect to the substrate 2. 

If the reflection Surface P and the reflection Surface Q 
should be selected in their inclination angles as 04<03, no 
output light reaches to a region of the reflection Surface Q 
near the connection point to the reflection Surface P because 
of blockage by the reflection surface P. This decreases the 
ratio of output light of the LED element 1 to be collected to 
the reflection Surface Q. 

Next, explanation will be made on the principle that the 
chip-type Semiconductor light-emitting device of the inven 
tion is improved in center brightness in the radiation Surface 
higher than that of the conventional. FIG. 4 is a sectional 
view, showing on a section A-A in FIG. 11, of the 
conventional chip-type Semiconductor light-emitting device 
as was explained in FIG. 11 and FIG. 12. In the conventional 
Structure, a single Slant Surface 6X is provided in the 
aperture 6a, forming a reflection Surface only in one posi 
tion. The output light of the LED element 1 will reflects 
evenly over a wide angle upon the reflection Surface. 

FIG. 6 is a characteristic diagram showing a distribution 
of luminous intensity I with reference to a center 0 in a 
radiation Surface of the conventional chip-type Semiconduc 
tor light-emitting device. AS shown in FIG. 6, in the con 
ventional chip-type Semiconductor light-emitting device, 
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6 
luminous intensity is moderately distributed over the entire 
range of the radiation Surface wherein luminance is not So 
high at around the center of the radiation Surface. 

FIG. 5 is a sectional view of a chip-type semiconductor 
light-emitting device of the invention, which corresponds to 
FIG. 3. In the invention, at least two reflection Surfaces are 
provided continuing one another in a circular reflector 
aperture as viewed from the above, in positions on an upper 
side of the light emission region of the LED element to have 
respective inclination angle Selected to direct the reflection 
light at the mid-slope toward the immediate upward 
(vertically to the surface of the substrate 2). This provides 
reflection light components directed toward immediate 
upward upon the respective reflection Surfaces, thereby 
enhancing brightness at around a center of the radiation 
Surface. 

FIG. 7 is a characteristic diagram showing a distribution 
of luminance intensity I with reference to the center 0 of the 
radiation Surface of the chip-type Semiconductor light 
emitting device of the invention. AS described above, in this 
invention, the reflection Surface P and the reflection Surface 
Q are joined into a Slant Surface 6Z with a multi-Surfaced 
reflection Surface. Due to this, the reflection light portions 
due to a plurality of reflection surfaces P and Q are collected 
together thereby increasing the quantity of the reflection 
light traveling toward the center axis of the radiation Surface 
of the chip-type Semiconductor light-emitting device 10. 
Accordingly, the luminance intensity is made greater in 
characteristic at around the center of the radiation Surface 
than the luminance intensity at an peripheral region thereof, 
when compared to the characteristic of the conventional 
example of FIG. 6. 

FIG. 8 is a characteristic diagram showing a vertical 
luminance-intensity distribution curve of the chip-type 
semiconductor light-emitting device. In FIG. 8, S is a light 
emission center of the light emission region of the LED chip 
1 and I is a luminous intensity. A characteristic T1 is by the 
conventional example and a characteristic T2 is by the 
instant invention. AS apparent from the characteristic of FIG. 
8, the chip-type Semiconductor light-emitting device of the 
invention is greatly improved in center brightness. 

In the meanwhile, if a plurality of reflection Surfaces 
differing Stepwise in inclination angle relative to the Sub 
Strate are connected one another in the reflector aperture, the 
length of each reflection Surface is shortened, generally 
resulting in decrease of the probability of obtaining, on the 
reflection Surface, reflection light directed the immediate 
upward. However, in the invention, the brightness at around 
the center of the radiation Surface is enhanced by Selecting 
the reflection-Surface inclination angle to an angle to guide 
the reflection light toward the immediately upward at the 
mid-slope. 

Also, by forming a Slant Surface 6Z with a plurality of 
reflection Surfaces P and Q to reflect toward the immediate 
upward the reflection light reflected at the mid-slope of the 
reflection Surface, it is possible to obtain, on the individual 
reflection Surfaces P and Q, reflection light reflecting toward 
a center axis of the light-emitting region of the LED ele 
ment. Accordingly, even if the LED element 1 is deviated in 
position upon mounting the LED element 1 on the Substrate 
2, it is possible to obtain reflection light directed toward the 
immediate upward on the upper reflection Surface Q or the 
lower reflection Surface P, thus reducing change or variation 
in center brightness. 

Although the chip-type Semiconductor light-emitting 
device 10 structured shown in FIG. 1 has two reflection 
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Surfaces P and Q in connection to form the Slant Surface 6Z 
of the reflector 6, a greater number of reflection Surfaces 
may be used in the connection. In this case, the inclination 
angle of each reflection Surface to the Substrate is Selected to 
Such an angle that reflection light is reflected toward the 
immediate upward at the mid-slope with reference to a 
position connecting to the reflection Surface. Furthermore, 
the inclination angle of the lower-side reflection Surface 
close to the Substrate is selected Smaller than that of the 
reflection Surface connected on the upper Side. 

Meanwhile, although the end faces of the reflector 6 were 
Selected inner the cutouts 2a, 2b positions formed at oppo 
site ends of the Substrate 2, the end faces of the reflector 6 
may be aligned to the respective ends of the Substrate 2. 
Furthermore, elongate-holed cutouts may be formed at the 
opposite ends of the substrate 2 as shown in FIG. 13 So that 
a pair of electrodes 3 and 4 are connected to conductive 
films, Such as plating layers, formed on the elongate-holed 
CutOutS. 

In the example of FIG. 1, because the aperture 6c of the 
reflector is made circular in shape as viewed from the above, 
the Sectional form in the Space 6c is in Same shape in every 
position. The inclination angles 03 and 04 of the reflection 
surface P and Q are selected to reflect reflection light toward 
the immediate upward at the mid point of the reflection 
surface as stated before, and wherein a relationship 04>03 is 
to be given. 

In the chip-type Semiconductor light-emitting device of 
the invention, the aperture of the reflector 6 as viewed from 
the above, i.e. the form of illumination plane of light 
outputted from the LED element, can be made in various 
forms depending upon the application thereof. FIG. 9 is a 
perspective view of a reflector having an aperture formed 
rectangular in form as viewed from the above. FIG. 10 is 
perspective view of a reflector having an aperture formed 
circular in Shape as viewed from the above. 

In FIG. 9, the reflector 6 has a vertically-penetrated 
aperture that is rectangular as viewed from the above. In the 
aperture, a Slant Surface 6Za is formed connecting a reflec 
tion Surface Pa and a reflection Surface Qa provided on each 
Side of longer and shorter Sides. This Slant Surface 6Za 
reflects reflection light, similarly to that of FIG. 3, in each of 
the sections viewed from the arrow A-A and the arrow 
B-B. 

That is, the reflection Surface Pa is selected in inclination 
angle to the Substrate on each of the longer and shorter Sides 
Such that the reflection light at a center region of the 
reflection Surface Pa is toward the immediate upward with 
respect to the Surface of the Substrate. Also, the reflection 
Surface Qais Selected in inclination angle to the Substrate on 
each of the longer and shorter Sides Such that the reflection 
light at a center region of the reflection Surface Qais toward 
the immediate upward with respect to the Surface of the 
Substrate. Incidentally, the inclination angle of the reflection 
Surface Pa relative to the Substrate is set Smaller than the 
inclination angle of the reflection Surface Qa. 

In also the example of FIG.9, as stated before the reflector 
Slant Surface is formed in a multi-Surface form in a position 
of above the light emission region of the LED element, by 
connecting, on the upper Side, at least two or more reflection 
Surfaces different in inclination angle. Each of the reflection 
Surfaces is Selected of inclination angle to reflect the light 
from a light emission center of the LED element toward the 
immediate upward of a center area of the reflection Surface, 
hence improving radiation-Surface center brightness. 

Also, even if positional deviation occurs upon mounting 
the LED element onto the substrate, up-directed reflection 
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light is available in the upper and lower reflection Surfaces, 
thereby making possible to reduce center-brightness varia 
tion. 

Next, in an example of FIG. 10, a reflector 6 has a 
Vertically-penetrated aperture oval in form as viewed from 
the above. In the aperture, a slant surface 6Zb is formed by 
connecting with a reflection Surface Pb and a reflection 
Surface Qb on each of the longer and shorter Sides. The 
reflector 6 is rested on the Substrate Such that an LED is 
surrounded in a center by the Slant surface 67b. 

In also this slant Surface 6Zb, the reflection Surfaces are 
Selected in inclination angle, on each of the longer and 
Shorter Sides, Such that the reflection light at a mid-slope of 
the reflection surface is toward the immediate upward with 
respect to the Surface of the Substrate, in each of the Sections 
on the arrow A-A and the arrow B-B. That is, the 
reflection-Surface inclination angle is Selected Such that the 
light from the light emission center of the LED element is 
reflected at the mid-slope corresponding to each of the 
Shorter and longer Sides. Also, the inclination angle of the 
reflection surface Pb with respect to the substrate is set 
Smaller than the inclination angle of the reflection Surface 
Ob. 

In this manner, in also the example of FIG. 10, the 
reflector Slant Surface is formed in multi-Surface form posi 
tions above the light emission region of the LED element 
and by connecting, on the upper Side, at least two or more 
reflection Surfaces different in inclination angle. The reflec 
tion Surfaces have respective inclination angles Selected to 
reflect toward the immediate upward the light from the light 
emission center of the LED element at the mid-slope cor 
responding to each of the shorter and longer Sides of the 
reflection Surface as viewed from the above. This makes 
possible to improve radiation-Surface center brightness. 
Also, even if positional deviation occur upon mounting the 
LED element onto the substrate, upward-directed reflection 
light is available in the upper and lower reflection Surfaces, 
thereby reducing variation in center brightness. 

Although the present invention has been described and 
illustrated in detail, it is clearly understood that the same is 
by way of illustration and example only and is not to be 
taken by way of limitation, the Spirit and Scope of the present 
invention being limited only by the terms of the appended 
claims. 

What is claimed is: 
1. A chip-type Semiconductor light-emitting device, com 

prising: 

a Substrate; 
a Semiconductor light-emitting element mounted on Said 

Substrate; and 
a reflector having an aperture having a Slant Surface in an 

inner wall thereof and to be rested on said Substrate in 
a manner encompassing Said Semiconductor light emit 
ting element by Said Slant Surface, 

Said Slant Surface including first and Second reflection 
Surfaces having respective first and Second inclination 
angles and continuing thickness-wise of Said reflector 
but different from each other, said first and second 
inclination angles being respectively Set to reflect light 
from Said Semiconductor light-emitting element in a 
direction perpendicular to Said Substrate at thickness 
wise center regions of Said first and Second reflection 
Surfaces of Said reflector. 
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2. A chip-type Semiconductor light-emitting device 3. A chip-type Semiconductor light-emitting device 
according to claim 1, wherein Said first reflection Surface is according to claim 2, wherein a shape of Said aperture as 
formed at a thickness-wise lower Side of Said reflector and Viewed from above is one Selected from a circular form, a 
Said Second reflection Surface is formed at a thickness-wise rectangular form and an oval form. 
upper Side, Said Second inclination angle being greater as 5 
compared to Said first inclination angle. k . . . . 
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