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(54) Improved illumination device

(57)  The present invention is related to an illumina-
tion device capable of producing ambient light and whose
structure can be efficiently manufactured and assem-
bled. Theillumination device comprises: a substrate elec-
trically connect to a power supply, a plurality of light
sources attached to a surface of the substrate, a reflec-
tion body with a reflection surface situated a distance
from said plurality of light sources, a shell having a diffu-
sion surface situated a distance from said reflection sur-
face. The illumination device may further comprise a
housing for receiving and supporting the substrate and
the reflection body. The housing is configured to join with
the shell and can be further attached to an external device
receiving the ambient light. The light emitted from the
light sources is reflected by the reflection body to the
diffusion member and then radiates outwardly to the sur-
rounding environment of the shell. The reflection surface
of the reflection body is inclined at angle relative to the
substrate. Said reflection angle formed by the reflection
surface and the substrate can be adjusted so that the
light is effectively reflected by the reflection surface to
the surrounding environment of the device.
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Description

FIELD OF THE INVENTION

[0001] The presentinvention relates to an illumination
device, and more particularly, to an illumination device
capable of providing light emitted from a series of internal
light sources and deflects out to an ambient environment.
Such illumination devicemaybeusedas abacklight for
computermonitors, televisions and audio apparatuses.

BACKGROUND OF THE INVENTION

[0002] Whileitis known that televisions and computer
monitors utilize flat panels and digital techniques to im-
prove dimensional size and display quality, more im-
provements, such as 3D digital comb filters and 3D digital
noise reduction, are currently under development. Re-
cently, research and development efforts were made to
improve the external environment of the display appara-
tus by using illumination devices as a means to provide
ambient light to the external environment, i.e. the envi-
ronment surrounding the display apparatus, such as the
nearby walls.

[0003] Ambient light provided by the illumination de-
vice to the external environment of a display apparatus
can create a comfortable atmosphere for the viewers.
The viewers not only can enjoy the images on the display
apparatus but also the ambient environment generated
by the ambient light from the illumination device.

[0004] The ambient light can work with the images
shown on the display apparatus. For instance, when a
video on a television shows a thunderstorm, a dark and
lightning effect can be created by the illumination device.
More specifically, when lightning is shown on the screen,
a flash can be generated by the ambient light to produce
the effect of lightning in conjunction with the schemes on
the screen. Therefore, the ambient light maybe dynamic
depending upon the contents shown on the display ap-
paratus.

[0005] Moreover, sound can also play a significantrole
in creating different viewing experiences. Ambient light
generated by the illumination device can work with
sounds to create different viewing experiences for the
audience.

[0006] Another example that demonstrates the need
for ambient light is when the screen is small and does
not cover the entire wall in front of the viewers. Here, the
viewers must concentrate and focus on the small display
screen and their eyes need to adjust frequently between
the brightness of the image on the display screen and
the surrounding environment. The ambient lighting tech-
nique can reduce the difference in brightness between
the display screen and the surrounding environment such
that the stress on viewers’ eyes is reduced.

[0007] U.S. Patent No. 5,255,171, entitled "Colored
Light Source Providing Intensification of Initial Source
lllumination", by L. Douglas Clark discloses an illuminat-

10

15

20

25

30

35

40

45

50

55

ing device utilizing light emitting diodes ("LED") as light
sources and a reflector with parabolic reflecting walls.
This illuminating device comprises various LEDs posi-
tioned at the base of the reflector and a diffuser attached
to the opposite end thereof. However, this prior art pri-
marily focuses on a light concentrator for use with a color
optical scanning device, such as a line scanning imaging
system or an area scan imaging system.

[0008] A suitable light source for projecting ambient
light is selectedbased on factors such as : the light trans-
mittance, mixture of different color LEDs, response time
of the LEDs, orientation of light projection and the reflec-
tivity of light. Furthermore, one can also physically com-
bine such ambient light sources with a display apparatus
or an audio apparatus since audio-video ("AV") appara-
tuses are widely available.

[0009] Mostambientlightillumination devices that use
LEDs as light source adopt a complex design. For in-
stance, such device may comprise a housing, a substrate
or printed circuit board (PCB), a soft layer, a reflection
plate, an adhesive layer, a diffusion layer and an external
shell. This multi-layer structure makes it difficult to de-
sign, manufacture, assembly or maintain the illumination
device. For the utilization of the LEDs on the PCB, all the
necessary components positioned above the LEDs need
to be carefully designed and arranged. Such complex
structure can be very costly. In addition, having many
separated parts and layers are not desirable since each
layer will need to satisfy the conditions of the LEDs used.
This may affect the overall performance of the illumina-
tion device.

[0010] The components of the abovementioned illumi-
nation devices, in particular the reflection plate, are typ-
ically made of metal. However, metal components are
subject to oxidation when placed in contact with humidity.
Since the inside of the illumination device is not in vac-
uum, the use of metal is not desirable in the long run.
This is particularly true formulti-layered structure since
the spaces among the layers can increase contact sur-
face to air and water, thus promoting the oxidation proc-
ess. Moreover, structure with multiple layers is not pre-
ferred when the temperature can rise inside the illumina-
tion device. As the LEDs emit light, the internal temper-
ature increases. The design of the illumination device
must take into account the rising temperature so that
each layer and the structure as a whole can withstand
the heat.

[0011] In view of the above, it is desirable to provide
an illumination device that can effectively provide ambi-
ent light and can be economically manufactured and
maintained. The present invention provides an illumina-
tion device with a simplified structure that can facilitate
the manufacturing process and can generate and reflect
light effectively. The present invention also provides the
technical solutions to the deficiencies of the prior illumi-
nation device.



3 EP 1912 020 A1 4

SUMMARY OF THE INVENTION

[0012] One aspect of the invention is to provide an il-
lumination device that can generate ambient light to the
surrounding environment.

[0013] Another aspect of the invention is to provide an
illumination device with a structure that can adapt to the
changes in operating environment, in particular the tem-
perature and the humidity changes.

[0014] Another aspect of the invention is to provide an
illumination device with a structure that can effectively
produce and reflect light and that can be easily assem-
bled so that the overall manufacturing process is simpli-
fied and the cost reduced.

[0015] According to one embodiment of the present
invention, an illumination device comprises: a substrate,
a plurality of light sources attached to a surface of the
substrate, a reflection body with a reflection surface sit-
uated a distance from said plurality of light sources, a
shell having a diffusion member situated a distance from
said reflection surface; wherein the light emitted by the
light sources on the substrate travels to the reflection
surface of the reflection body upon which the light is re-
flected to the diffusion member of the shell and then ra-
diate outward through a diffusion surface. A reflection
angle is formed by the reflection surface and the sub-
strate. Said reflection angle can be adjusted so that the
light is effectively reflected by the reflection surface. This
embodiment can be further attached to a housing adapt-
ed to hold the abovementioned structure. One of the pur-
poses of the housing is to provide a means for securing
the abovementioned components. The housing can also
be used as a means for connecting the abovementioned
structure to an external device, such as a television or a
LCD display screen.

[0016] According to another embodiment, an illumina-
tion device comprises: a substrate, a plurality of light
sources attached to a surface of the substrate, and a light
reflection shell having a reflection member and a diffusion
member situated a distance from said plurality of light
sources; wherein said reflection member includes a re-
flection surface situated a distance from the light sources
and said diffusion member includes a diffusion surface
situated a distance from the reflection surface so that the
light emitted by the light sources are reflected by the re-
flection surface to the diffusion member and then radiates
outwardly from the diffusion surface to the external en-
vironment of the shell. The reflection member and the
diffusion member are formed integrally with the shell.
Areflectionangle is formed by the reflection surface and
the substrate. Said reflection angle can be adjusted so
that the light is effectively reflected by the reflection sur-
face. This embodiment can be further attached to a hous-
ing adapted to hold the abovementioned structure.

One of the purposes of the housing is to provide a means
for securing the abovementioned components. The
housing can also be used as a means for connecting the
abovementioned structure to an external device, such as
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a television or a LCD display screen.

[0017] According to another preferred embodiment of
the present invention, an illumination device comprises:
a housing, a substrate secured to the housing, a plurality
of light sources attached to a surface of the substrate, a
reflection body having a reflection surface situated a dis-
tance from the light sources, and a shell having a diffusion
member situated a distance from the reflection surface
such that the light emitted from the light sources is re-
flected by the reflection surface to the diffusion member
and then radiates outwardly from the diffusion surface to
the external environment. A reflection angle is formed by
the reflection surface and the substrate. Said reflection
angle can be adjusted so that the light is effectively re-
flected and directed by the reflection surface. One of the
purposes of said housing is to provide a means for se-
curing the abovementioned components. The housing
can also be used to connect the abovementioned struc-
ture to an external device, such as a television or a LCD
display screen.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The presentinvention may be embodied in var-
ious forms with reference to the following drawings. The
drawings depict only the preferred embodiments of the
invention and shall not to be considered as limiting the
scope of the present invention.

[0019] FIG. 1isan exploded perspective view of a pre-
ferred embodiment of the illumination device of the
present invention;

[0020] FIG. 2 is an exploded side elevational view of
the illumination device shown in FIG. 1;

[0021] FIG. 3 is aperspectiveviewof another preferred
embodiment of the illumination device;

[0022] FIG. 4 is a side elevational view of the illumina-
tion device shown in FIG.-3;

[0023] FIG. 5 is an exploded perspective view of an-
other preferred embodiment of the illumination device;
and

[0024] FIG. 6 is an exploded side elevational view of
the illumination device shown in FIG. 5.

DESCRIPTION OF EMBODIMENTS OF THE INVEN-
TION

[0025] FIG. 1and2show anexplodedperspective view
and an exploded side view of an embodiment of the illu-
mination device. As shown in FIG. 1 and 2, one embod-
iment of an illumination device 10 comprises: a substrate
20, apluralityof light sources 28 attached to a surface 22
of the substrate 20, a reflection body 30 with a reflection
surface 32 situated a distance from said plurality of light
sources 28, a shell 40 having a diffusion member 42 sit-
uated a distance from said reflection surface 32; wherein
the diffusion member further comprises a diffusion sur-
face located a distance from the reflection surface 32;
and the light emitted from the light sources 28 is reflected
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by the reflection surface 32 to the diffusion member 42
and then radiates outwardly from the diffusion surface
46 to the external environment of the shell 40. The above-
mentioned technical features and mechanical structure
are described in detailed as follows.

[0026] First, the ambient light of the illumination device
10 is provided by the light sources 28 attached to a sur-
face 22 of a substrate 20. In one embodiment, the light
sources 28 are soldered to said surface 22. The illumi-
nation device 10 may further comprise an external power
supply (notshown) electrically connected to the substrate
20 to provide the electricity needed by said light sources
28 to generate ambient light. The illumination device 10
may also include data lines (not shown) that can be used
to communicate with external apparatus, such as audio
or display devices. The light sources can be a light emit-
ted diode (LED) or any other suitable lighting device. The
light sources 20 may generate different colors of light,
e.g., red, green and blue. One preferred embodiment is
to arrange the light sources 28 in equal distance to each
other and most preferably, align the light sources longi-
tudinally along the length of the substrate 20 such that
uniform lighting can be achieved. Furthermore, the light
sources 28 are preferably attached parallel to the flat
surface 22 such that the light emitted by the light sources
28 travels upwardly and substantially perpendicular to
the substrate 20. The surface 22 of the substrate 20 can
be further coated with a nonconductive protection layer
resistant to structural deformation caused by external
forces or pressure, such as the bombarding of debris or
particles. It can also be coated with water-resistance ma-
terial. A preferred embodiment of the protection layer is
aurethaneresin or an epoxy resin such that the substrate
is resistant to dust, water, heat or deformation.

[0027] Lightemitted by the light sources 28 on the sub-
strate 20 travels upwardly to the reflection surface 32 of
the reflection body 30. In one embodiment, the reflection
body 30 is at least partially secured to the substrate 20
by means of an attachment to the surface 22 using
screws or adhesive joiners. The reflection body 30 com-
prises a reflection surface 32 and a bottom surface 34.
The reflection surface 32 is generally flat and non-trans-
parent and the light traveled thereto is reflected at an
angle formed by the reflection body 30 and the substrate
20. As shown in FIG. 2, the bottom surface 34 of the
reflection body 30 is generally flat and is attached to the
surface 22 of the substrate 20. The reflection surface 32
is inclined at an angle A to reflect the light that travels
towards it. An angle B is formed between the reflection
surface 32 and the bottom surface 34. In a preferred em-
bodiment, angles A and B are supplementary to each
other, i.e. ZA+£B=180°. Angle A, however, can be set
to any degree. In one embodiment, the angle A is be-
tween 5° and 90° (or more specifically, 5°= A <90°). Most
preferably, the angle A is 61°.

[0028] The reflection body 20 can be made of thermo-
plastic or thermosetting materials of great rigidity and
heat resistance, such as ABS, PP, PMMA or the like. The
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reflection body 20 can also be made of composite mate-
rials or metallic materials. In one embodiment, the reflec-
tion body 20 is made of thermosetting plastic using in-
jection molding processes. The reflection surface 22 is
generally a flat surface with high light reflection coeffi-
cient. The coefficient is related to the reflectivity of light
from a surface depending on the angle of incidence and
the plane of polarization. The reflection body 30 can be
attached to the substrate 20 by means of, for example:
screw fixation, hook engagement, thermal bonding,
press-fit, insertion, adhesive bonding, inserted pinfixa-
tion, slidable pin fixation, rotatable pin fixation, soldering,
and/or friction press-fitting. In one embodiment, the re-
flection body 30 is secured to the substrate 20 utilizing
nuts and bolts. A bolt through the opening 36 and the
hole 26 is joined with a nut such that the reflection body
30 and the substrate 20 are securely attached. In another
embodiment, the reflection body 30 is secured to the sub-
strate 20 by screws. A screw that passes through the
opening 36 and the hole 26 can be applied to an protru-
sion or a securement member containing internal threads
of ahousing. Details relating to the housing are described
in the later sections.

[0029] Once the light reaches the reflection surface 32
and is reflected therefrom, the light travels to a shell 40,
inparticular to a diffusion member 42 of the shell 40. As
shown in FIG 1 and 2, the diffusion member includes a
receiving plane 44 and a diffusion surface 46. When the
light hits the receiving plane 44, it is diffused and then
radiates outwardly from the diffusion surface 46. In one
embodiment, the diffusion member 20 is made of ther-
mosetting plastic and is preferably transparent or semi-
transparent with low light reflection coefficient. The dif-
fusion member 42 is preferably formed integrally with the
shell 40 by injection molding as an one-piece component.
The shell 40 covers at least a portion of the reflection
body 30 and the substrate 20 and most preferably, covers
the reflection body 30 and the substrate 20 entirely, so
that the covered components are adequately protected
from dust and/or other external contaminants.

[0030] The shell 40 may further contain a plurality of
slots 48. Preferably, said slots 48 are arranged on the
sides of the shell 40. The slots 48 mainly provide air cir-
culation such that the internal temperature of the shell
40 can be reduced and that the substrate 20 and the
reflection body 30 are protected from over heat.

[0031] FIG. 3 and 4 show a second preferred embod-
iment of the illumination device 110. In this embodiment,
the components above the substrate 120 such as the
shell 140, reflection member 130 and the diffusion mem-
ber 142 are formed integrally as an one-piece object -
light reflection shell 160. Preferably, the light reflection
shell 160 is made of thermoplastic or thermosetting ma-
terials, composite materials or metallic materials. In one
embodiment, the light reflection shell 160 is made of a
thermosetting plastic with high temperature resistance
and rigidity and is formed using injection molding proc-
esses. The reflection surface 132 has a high light reflec-
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tion coefficient; whereas the diffusion member 142 has
a low light reflection coefficient. In this preferred embod-
iment, the reflection member 130 is provided with a re-
flection surface 132 inclined at an angle A’ so that the
light emitted from the light sources 122 on the substrate
120 can be reflected. Referring to FIG. 4, the reflection
surface 132 and the bottom surface 134 form an angle
B’. Preferably, ZA’+«/B’ =180°. The angle A’ can be set
to any degree. In one embodiment, the angle A’ is be-
tween 5° and 90° (or more specifically, 5°= A’ <90°) .
Most preferably, the angle A’ is 61°. The light that hits
the reflection member 130 is reflected by the reflection
surface 132 and further travels to the diffusion member
142. As shown in FIG. 3 and 4, said diffusion member
142 is provided with a receiving plane 144 and a diffusion
surface 146, wherein the light hits the receiving plane
144 and radiates outwardly from the diffusion surface
146. The light reflection shell 160 can be joined with the
substrate 120 by attaching the bottom surface 134 to the
surface 122 with, for example: screw fixation, hook en-
gagement, thermal bonding, press-fit, insertion, adhe-
sive bonding, inserted pin fixation, slidable pin fixation,
rotatable pin fixation, soldering, and/or friction press-fit-
ting. In one embodiment, the light reflection shell 160 is
secured to the substrate 120 utilizing nuts and bolts. A
bolt through the opening 136 of the light reflection shell
160 and the hole 126 of the substrate 120 is joined with
a nut such that the light reflection shell 160 and the sub-
strate 120 are securely attached. In anotherembodiment,
the light reflection shell 160 is secured to the substrate
120 by screws. A screw that passes through the opening
136 and the hole 126 can be applied to anprotrusion or
a securementmember containing internal threads of a
housing.

[0032] The light reflection shell 160 also includes the
diffusion member 142. The light received at the receiving
plane 144 is diffused by the diffusion surface and then
radiates outwardly therefrom. Preferably, the shell 160
is either transparent or semi-transparent with the diffu-
sion member 142 coated with a medium of low light re-
flection coefficient to achieve the desired light diffusion.
The shell 160 may further contain a plurality of slots 148.
The slots 148 are preferably arranged on the sides of the
shell 160. The slots 148 provide air circulation such that
the internal temperature of the shell 160 is reduced and
that the substrate 120 and the reflection member 130 are
protected from over heat.

[0033] The abovementioned embodiments can pro-
vide desiredambient light to illuminate surrounding are-
as. Another preferred embodiment of the present inven-
tion is described in detail in the subsequent content with
reference to FIG. 5 and 6. This embodiment further com-
prises a housing 250. The main function of the housing
250 is to provide securement for the various components
recited in previous embodiments. A preferred design of
the housing 250 is described below but other variations
are also available and within the scope of the present
invention.
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[0034] Referring to FIG. 5 and 6, a preferred embodi-
ment of the illumination device 210 is illustrated. This
embodiment mainly differs from the previous embodi-
ments in that a housing 250 is attached. The housing 250
is used to hold various components in the illumination
device and may also be utilized as a base for connecting
or attaching to an external device (not shown), such as
a display screen. The illumination device 210 comprises
a substrate 220, a plurality of light sources 228 on a sur-
face 222, a reflection body 230 that is situated at a dis-
tance from said substrate 220 and that has a reflection
surface 232 situated a distance from the light sources
228, and a shell 240 with a diffusion surface situated a
distance from the reflection surface 232; wherein the light
emitted from the light sources 228 reaches the reflection
surface 232 and reflected thereupon to a diffusion mem-
ber 242 and then radiates outwardly to the external en-
vironment of the shell 240.

[0035] The reflection surface 232 of the reflectionbody
230 forms an angle A" with the horizontal plane to reflect
and directlight. The reflection surface 232 and the bottom
surface 234 also form an angle B". Preferably,
ZA"+~£B"=180°. The angle A" can be set to any degree.
In one embodiment, the angle A" is between 5° and 90°
(or more specifically, 5°= A" <90°) . Most preferably, the
angle A" is 61°. The light that hits the reflection body 230
is reflected by the reflection surface 232 and further trav-
els to the diffusion member 242. As shown in FIG. 5 and
6, said diffusion member 242 is provided with a receiving
plane 244 and a diffusion surface 246. Light that hits the
receiving plane 244 will radiate outwardly from the diffu-
sion surface 246.

[0036] The housing 250 is preferably arranged be-
neath the substrate 220, reflection body 230 and the shell
240. As shown in FIG. 5, the housing 250 comprises a
plurality of securement members 252 and supports 254.
A plurality of through holes 226 are provided on the sub-
strate 220 to correspond to the locations of the secure-
ment members 252 on the housing 250 to allow these
securementmembers 252 to pass through. The locations
of the through holes 226 are preferably arranged some
distant away from the light sources 228. One specific
embodiment of the securement members 252 is a plastic
protrusion with internal threads to receive screws and is
formed integrally with the housing 250. The substrate
220 is secured to the housing 250 via the securement
members 252 and is maintained at a distance from the
base of the housing 250 by the supports 254. Further-
more, the reflection body 230 is attached to the surface
222 of the substrate 220 and contains at least an opening
236 that corresponds to the position of at least one of the
through-holes 226. Preferably, the through-holes 226 on
the substrate 220 are aligned with the securement mem-
bers 252 of housing 250 such that the reflection body
230 and the substrate 220 are attached in conjunction
with the housing 250 via attachment means such as
screws. The attachment means passes through both the
opening 236 and the through-holes 226 and securesiitself
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with at least one of the securement members 252. Via
such an efficient attachment, the manufacturing process-
es can be simplified and made more cost effective. As
mentioned previously, the attachment of the components
can also be implemented in other ways such as: screw
fixation, hook engagement, thermal bonding, press-fit,
insertion, adhesive bonding, inserted pin fixation, slida-
ble pin fixation, rotatable pin fixation, soldering and/or
friction press-fitting.

[0037] AsshowninFIG.5and6,the edges ofthe hous-
ing 250, in particular the front and rear protruding edges
256, further comprises a plurality of pores 258 to engage
the shell 240. The shell 240 preferably covers the housing
250, the substrate 220 and the reflection body 230. A
plurality of protrusions (not shown) corresponding to the
pores 258 can also be provided at the front and rear edg-
es of the shell 240 for both the positioning and engage-
ment of the shell 240 onto the housing 250. Said engage-
ment can be implemented by means of: screw fixation,
hook engagement, thermal bonding, press-fit, insertion,
adhesive bonding, inserted pin fixation, slidable pin fix-
ation, rotatable pin fixation, soldering and/or friction
press-fitting.

[0038] The shell 240 may further comprise a plurality
of slots 248. Preferably, the slots 248 are located on the
sides of the shell 240. The slots 248 can facilitate air
circulation such thatthe heat generated by the light sourc-
es 228 inside the shell 240 can be dissipated The housing
may further provide a plurality of openings 253 to facilitate
air circulation inside the housing 250 so that the heat
generated by the light sources can be dissipated prop-
erly. The housing 250 may further include an attachment
member 255, formed integrally therein and preferably on
an external surface of the housing 250, such that the
attachment member 255 provides a means of attaching
the housing 250 to an external device (not shown), such
as a display screen.

[0039] While the present invention is disclosed by ref-
erence to the embodiments detailed herein, note that
these examples are intended in an illustrative rather than
in a limiting sense. It is contemplated that other modifi-
cations and combinations will readily occur to those
skilled in the art and will be within the spirit of the invention
and the scope of the following claims.

Claims
1. Anillumination device, comprising:

a substrate;

a plurality of light sources attached to a surface
of said substrate;

a reflection body with a reflection surface situ-
ated a distance from said plurality of light sourc-
es;

a shell having a diffusion member situated a dis-
tance from said reflection surface; and
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10.

11.

12.

wherein said diffusion member comprises a dif-
fusion surface situated a distance away from
said reflection surface; and the light emitted from
said light sources is reflected by said reflection
surface to said diffusion member and then radi-
ates outwardly from said diffusion surface to the
surrounding environment of said shell.

The illumination device of claim 1, wherein said re-
flection surface of the reflection body forms an angle
with said surface of the substrate.

The illumination device of claim 1, wherein said re-
flection body further comprises a bottom surface par-
allel to said surface of the substrate such that said
bottom surface can be used to attach to said sub-
strate.

The illumination device of claim 2, wherein said angle
is between 5 degree and 90 degree.

The illumination device of claim 1, wherein said shell
covers a portion of said substrate and said reflection
body.

The illumination device of claim 1, wherein said light
sources are arranged in equal distance from each
other and are aligned longitudinally along the length
of said substrate such that uniform lighting is
achieved.

The illumination device of claim 1, wherein said shell
is further provided with at least a slot to allow air
circulation such thatthe temperature inside said shell
can be reasonably maintained to avoid over heating
of said illumination device.

The illumination device of claim 1, wherein saiddif
fusion member is formed integrally with the shell.

The illumination device of claim 1 or 3, wherein said
reflection body is attached to said substrate via
screw fixation.

The illumination device of claim 3, wherein an adhe-
sive layer is provided between said bottom surface
of the reflection body and said surface of the sub-
strate such that said reflection body is adhesively
joined to said substrate.

The illumination device of claim 1 or 5, wherein said
shellis configured to completely cover said substrate
and said reflection body.

An illumination device, comprising:

a substrate;
a plurality of light sources attached to a surface



13.

14.

15.

16.

17.

18.

19.

20.

21.
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of said substrate;

a light reflection shell having a reflection body
and a diffusion member arranged a distance
from said plurality of light sources; and
wherein said reflection body comprises a reflec-
tion surface situated a distance from said plu-
rality of light sources, and said diffusion member
comprises a diffusion surface situated a dis-
tance from said reflection surface; and the light
emitted from said light sources is reflected by
said reflection body to said diffusion member
and then radiates outwardly from said diffusion
surface to the surrounding environment of said
shell.

The illumination device of claim 12, wherein said re-
flection surface of the reflection body forms an angle
with said surface of the substrate.

The illumination device of claim 12, wherein said re-
flection body further comprises a bottom surface par-
allel to said surface of the substrate such that said
bottom surface can be used to attach to said sub-
strate.

The illumination device of claim 13, wherein said an-
gle is between 5 degree and 90 degree.

The illumination device of claim 12, wherein the light
reflection shell covers a portion of said substrate and
said reflection body.

The illumination device of claim 12, wherein said light
sources are arranged in equal distance from each
other and are aligned longitudinally along the length
of said substrate such that uniform lighting is
achieved.

The illumination device of claim 12, wherein said light
reflection shell is further provided with at least a slot
to allowing air circulation such that the temperature
inside the shell can be reasonably maintained to
avoid over heating of said illumination device.

The illumination device of claim 12, wherein said re-
flection body and said diffusion member are both
formed integrally with said light reflection shell.

The illumination device of claim 12 or 14, wherein
said reflection body is attached to said substrate via
screw fixation.

The illumination device of claim 14, wherein an ad-
hesive layeris provided between said bottom surface
of the reflection body and said surface of the sub-
strate such that said reflection body is adhesively
joined to said substrate.

6]
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22,

23.

24,

25.
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The illumination device of claim 12 or 16, wherein
said light reflection shell is configured to completely
cover said substrate and said reflection body.

An illumination device, comprising:

a housing;

a substrate secured to said housing;

a plurality of light sources attached to a surface
of said substrate;

a reflection body with a reflection surface situ-
ated a distance from said plurality of light sourc-
es;

a shell having a diffusion member situated a dis-
tance from said reflection surface and config-
ured to join with said housing;

wherein said diffusion member comprises a dif-
fusion surface situated a distance from said re-
flection surface; and the light emitted from said
light sources is reflected by said reflection body
to said diffusion member and then radiates out-
wardly from said diffusion surface to the sur-
rounding environment of said shell and said
housing.

The illumination device of claim 23, wherein said
reflection surface of the reflection body forms an an-
gle with said surface of the substrate.

The illumination device of claim 23, wherein said
reflection body further comprises a bottom surface
parallel to said surface of the substrate such that
said bottom surface can be used to attach to said
substrate.

The illumination device of claim 24, wherein said an-
gle is between 5 degree and 90 degree.

The illumination device of claim 23, wherein said
housing further comprises at least one securement
member to secure said substrate.

The illumination device of claim 23, wherein said re-
flection body is configured to hold said securement
members and is secured to said substrate by at least
one of said securement members.

The illumination device of claim 23, wherein said
housing further comprises at least one supporter to
support said substrate such that said housing is
maintained at a distance from said substrate.

The illumination device of claim 23, wherein said
shell covers a portion of said housing, said substrate
and said reflection body.

The illumination device of claim 23, wherein said
shell is further provided with at least a slot to allow
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air circulation such that the temperature inside the
shell can be reasonably maintained to avoid over
heating of said illumination device.

The illumination device of claim 23, wherein said
housing is further provided with at least an opening
to allow air circulation such that the temperature in-
side said housing can be reasonably maintained to
avoid over heating of said illumination device.

The illumination device of claim 23 or 30, wherein
said shell is detachably joined to said housing via
hook engagement.

The illumination device of claim 23, wherein said dif-
fusion member is formed integrally with said shell.

The illumination device of claim 23 or 34, wherein
said reflection body and said diffusion member are
both formed integrally with said shell.

The illumination device of claim 27 or 28, wherein
said securement member is a screw that can detach-
ably fasten said substrate and said reflection body
to said housing.

The illumination device of claim 27 or 28, wherein
said securement member is a hook that can detach-
ably secure said substrate and said reflection body
to said housing.

The illumination device of claim 25, wherein an ad-
hesive layer is provided between said bottom surface
of the reflection body and said surface of the sub-
strate such that said reflection body is adhesively
joined to said substrate.

The illumination device of claim 23, wherein said
housing is further provided with at least one attach-
ment member that can removably attach said hous-
ing to an external device.

The external device of claim 39, wherein said exter-
nal device can be any type of display or audio appa-
ratus.

The illumination device of claim 39, wherein said at-
tachment member is a screw that can detachably
fasten said housing to said external device.

The illumination device of claim 39, wherein said at-
tachment member is a hook that can detachably se-
cure said housing to said external device.
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