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Description
Background of the invention
1. Field of the invention

[0001] The invention relates to a light-emitting diode
illuminating equipment, and more particularly, to a sys-
tem-in-package light-emitting diode lamp with high power
and high heat-dissipation efficiency.

2. Description of the prior art

[0002] Because light-emitting diodes have the advan-
tages of electricity-saving, vibration-resisting, fast re-
sponding, and being suitable for mass production etc.,
illuminating equipments using light-emitting diode as light
sources continue to be investigated and developed. How-
ever, current high power light-emitting diodes have the
problem of overheating after being used for a long span
oftime, causing the reduction of lighting efficiency of light-
emitting diodes and limiting the brightness. Therefore, all
kinds of products applying light-emitting diodes require
good heat-dissipation mechanisms.

[0003] Accordingly, the invention provides a light-emit-
ting diode illuminating equipment with high power and
high heat-dissipation efficiency. In particular, the light-
emitting diode illuminating equipment, according to the
invention, is very suitable to be used as a street lamp.

Summary of the invention

[0004] A scope of the invention is to provide a light-
emitting diode illuminating equipment. The light-emitting
diode illuminating equipment, according to a preferred
embodiment of the invention, includes a casing and N
first packaged systems. The casing has a bottom and N
side walls with N first formed-through apertures provided
on the bottom and a respective second formed-through
aperture provided on each of the side walls, where N is
an integer larger than 2.

[0005] Each of the N first packaged systems corre-
sponds to one of the N side walls and one of the N first
apertures. Each of the first packaged systems includes
a first heat-conducting device, at least one first heat-dis-
sipating fin, and afirst diode light-emitting apparatus. The
first heat-conducting device is divided into a neck portion
adapted to the corresponding first aperture and the cor-
responding second aperture, a flat portion at the distal
end of the neck portion, and a tail end. The first heat-
conducting device is inserted through the corresponding
second aperture via the neck portion thereof to protrude
into the first aperture, such that the tail portion of the first
heat-conducting device is disposed outside the corre-
sponding side wall. The at least one first heat-dissipating
fin is mounted on a periphery of the tail portion of the first
heat-conducting device.

[0006] The first diode light-emitting apparatus is flatly
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mounted on the flat portion of the first heat-conducting
device for converting a first electric energy into a first
light. The heat generated during the operation of the first
diode light-emitting apparatus is conducted by the first
heat-conducting device from the flat portion of the first
heat-conducting device to the at least one first heat-dis-
sipating fin, and then it is dissipated by the at least one
first heat-dissipating fin.

[0007] Because the light-emitting diode illuminating
equipment, according to the invention, combines the heat
conducting/dissipating modules with the light-emitting di-
ode module, the heat generated by the light-emitting di-
ode module can be dissipated to the atmosphere imme-
diately by the heat-dissipating fins of the heat conducting/
dissipating modules to greatly enhance the heat-dissipa-
tion efficiency. Therefore, compared to the prior art, the
diode lamp according to the invention applies more suit-
ably on the illuminating equipment requiring the light-
emitting diode with high heat-dissipation efficiency. In
particular, the light-emitting diode illuminating equip-
ment, according to the invention, is very suitable to be
used as a street lamp.

[0008] The advantage and spirit of the invention may
be understood by the following recitations together with
the appended drawings.

BRIEF DESCRIPTION OF THE APPENDED DRAW-
INGS

[0009]

FIG. 1is a blown-up diagram of a light-emitting diode
illuminating equipment according to a preferred em-
bodiment of the invention.

FIG. 2 is a structural diagram of the first diode light-
emitting apparatus according to one embodiment of
the invention.

FIG. 3 is a structural schematic diagram of the circuit
board according to one embodiment of the invention.

Detailed description of the invention

[0010] The primary scope of the invention is to provide
a light-emitting diode illuminating equipment.

[0011] ReferringtoFIG.1, FIG. 1is ablown-up diagram
of a light-emitting diode illuminating equipment 1 accord-
ing to a preferred embodiment of the invention. The light-
emitting diode illuminating equipment 1 includes a casing
2 and N first packaged systems 4. The casing 2 has a
bottom 21 and N side walls 23, where N is an integer
larger than 2. N first formed-through apertures 212 are
provided on the bottom 21, and a respective second
formed-through aperture 232 is provided on each of the
side walls 23.

[0012] Each of the N first packaged systems 4 corre-
sponds to one of the N side walls 23 and one of the N
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first apertures 212. Each of the first packaged systems
4 includes a first heat-conducting device 41, at least one
first heat-dissipating fin 43, and a first diode light-emitting
apparatus 45. The first heat-conducting device 41 is di-
vided into a neck portion adapted to the corresponding
firstaperture 212 and the corresponding second aperture
232, a flat portion at the distal end of the neck portion,
and a tail end. The first heat-conducting device 41 is in-
serted through the corresponding second aperture 232
via the neck portion thereof to protrude into the first ap-
erture 212 such that the tail portion of the first heat-con-
ducting device is disposed outside the corresponding
side wall 23. The at least one first heat-dissipating fin 43
is mounted on the periphery of the tail portion of the first
heat-conducting device 41. The first diode light-emitting
apparatus 45 is flatly mounted on the flat portion of the
first heat-conducting device 41, for converting afirst elec-
tric energy into a first light. The heat generated during
the operation of the first diode light-emitting apparatus
45 is conducted by the first heat-conducting device 41
from the flat portion of the first heat-conducting device to
the at least one first heat-dissipating fin 43, and then it
is dissipated by the at least one first heat-dissipating fin
43.

[0013] Inone embodiment, the bottom 21 of the casing
of the light-emitting diode illuminating equipment 1 pro-
vides a third formed-through aperture 214. The casing
also has a top 25, and the top 25 of the casing provides
a fourth formed-through aperture 252. The light-emitting
diode illuminating equipment 1 further includes a second
packaged system 8. The second packaged system in-
cludes a second heat-conducting device 81, at least one
second heat-dissipating fin 83, and a second diode light-
emitting apparatus 85.

[0014] The second heat-conducting device 81 is divid-
ed into a neck portion adapted to the third aperture 214
and the fourth aperture 252, a flat portion at the distal
end of the neck portion, and a tail end. The second heat-
conducting device 81 is inserted through the fourth ap-
erture 252 via the neck portion thereof to protrude into
the third aperture 214 such that the tail portion of the
second heat-conducting device is disposed outside the
top 25. The at least one second heat-dissipating fin 83
is mounted on the periphery of the tail portion of the sec-
ond heat-conducting device 81. The second diode light-
emitting apparatus 85 is flatly mounted on the flat portion
of the second heat-conducting device 81, for converting
a second electric energy into a second light. The heat
generated during the operation of the second diode light-
emitting apparatus 85 is conducted by the second heat-
conducting device 81 from the flat portion of the second
heat-conducting device to the at least second one heat-
dissipating fin 83, and then it is dissipated by the at least
one second heat-dissipating fin 83.

[0015] Similarly, referring to FIG. 1, in one embodi-
ment, the light-emitting diode illuminating equipment 1
further includes a circuit board 6 respectively electrically
connected to the N first diode light-emitting apparatuses
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45 and capable of being electrically connected to a power
source for providing the N first diode light-emitting appa-
ratuses 45 with the first electric energy. The circuit board
6 is also electrically connected to the second diode light-
emitting apparatus 85 to provide the second diode light-
emitting apparatus with the second electric energy.
[0016] In one embodiment, N is equal but not neces-
sarily limited to eight. Consequently, the bottom of the
casing of the above embodiment provides eight first
formed-through apertures and a third formed-through ap-
erture. The casing also has eight sidewalls respectively
providing a second formed-through aperture, eight first
diode light-emitting apparatus, and a second diode light-
emitting apparatus. Hence, the arrangements of the ap-
ertures on the bottom of the casing and the diode light-
emitting apparatus are in arrays. However, the arrange-
ment is not necessarily an array when N is equal to an-
other integer larger than 2.

[0017] Referring to FIG. 2, FIG. 2 is a structural dia-
gram of the first diode light-emitting apparatus 45 accord-
ing to one embodiment of the invention. Each of the first
diode light-emitting apparatuses 45 includes a first sub-
strate 452, a first light-emitting module 454, isolatedly
mounted on the first substrate, and two first electrodes
456 also isolatedly mounted on the first substrate 452.
[0018] In one embodiment, the second diode light-
emitting apparatus includes a second substrate, a sec-
ond light-emitting module, isolatedly mounted on the sec-
ond substrate, and two second electrodes also isolatedly
mounted on the second substrate.

[0019] Referringto FIG. 3, FIG. 3 is a structural sche-
matic diagram of the circuit board 6 according to one
embodiment of the invention. In one embodiment, the
circuit board 6 includes a connector 63, nine connecting
devices 65, and an aperture 67. The circuit board 6 dis-
posed on an inner side of the top 25 of the casing is
respectively electrically connected through the nine con-
necting devices 65 to the electrodes 456 of each of the
first diode light-emitting apparatuses 45 and the elec-
trodes of the second diode light-emitting apparatus 85.
The aperture 67 corresponding to the fourth aperture al-
lows the second heat-conducting device to protrude
through. The circuit board 6 is electrically connected to
the connector 63, and the connector 63 is electrically
connected to the power source.

[0020] In one embodiment, the power source is an AC
power source. The light-emitting diode illuminating
equipment 1 furtherincludes a power supply, for convert-
ing an AC electrical current supplied by AC power source
into a DC electric current. The connector is electrically
connected through the power supply to the power source.
In one embodiment, the power source is a DC power
source.

[0021] In one embodiment, each of the first heat-con-
ducting devices and the second heat-conducting device
respectively is a heat column or a heat pipe. Each of the
first heat-conducting device and the second heat-con-
ducting device respectively is formed of a copper mate-
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rial, an aluminum material, or a material with high heat
conductivity.

[0022] In one embodiment, each of first light-emitting
apparatuses and the second light-emitting apparatus re-
spectively includes at least one light-emitting diode or at
least one laser diode.

[0023] Inone embodiment, each of the first substrates
andthe second substrate respectively is formed of a sem-
iconductor material, a metal material, a polymer material,
or a ceramic material.

[0024] Referring to FIG. 1, in one embodiment, the
light-emitting diode illuminating equipment 1 further in-
cludes a transparent lamp shade 10 mounted on the ex-
terior of the bottom 21 of the casing and covering the N
first apertures 212 and the third aperture 214.

[0025] The invention provides the diode lamp of the
light-emitting diode illuminating equipment where the
heat conducting/dissipating modules and light-emitting
diode chip are packaged together. The heat generated
by the light-emitting diode chip can be dissipated to the
atmosphere immediately by the heat-dissipating fins of
the heat conducting/dissipating modules to greatly en-
hance the heat-dissipation efficiency. The improvement
of the heat dissipation efficiency of the diode lamp solves
the problem of power reduction of the light-emitting diode
due to overheating. Also, the lighting efficiency of the
light-emitting diode illuminating equipment according to
the invention can be enhanced. Accordingly, compared
to the prior art, the light-emitting diode illuminating equip-
ment according to the invention applies more suitably on
the light-emitting diode illuminating apparatus requiring
high power and high heat-dissipation efficiency, espe-
cially on a street lamp.

[0026] With the example and explanations above, the
features and spirits of the invention will be hopefully well
described. Those skilled in the art will readily observe
that numerous modifications and alterations of the device
may be made while retaining the teaching of the inven-
tion. Accordingly, the above disclosure should be con-
strued as limited only by the metes and bounds of the
appended claims.

Claims

1. A light-emitting diode illuminating equipment, com-
prising:

a casing having a bottom and N side walls, N
first formed-through apertures being provided
on the bottom, a respective second formed-
through aperture being provided on each of the
side walls, N being an integer larger than 2; and
N first packaged systems which each corre-
sponds to one of the N side walls and one of the
N first apertures, each of the first packaged sys-
tems comprising:

afirstheat-conducting device divided into a neck
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portion adapted to the corresponding first aper-
ture and the corresponding second aperture, a
flat portion at a distal end of the neck portion and
a tail end, the first heat-conducting device being
inserted through the corresponding second ap-
erture via the neck portion thereof and protrud-
ing into the first aperture such that the tail portion
of the first heat-conducting device is disposed
outside the corresponding side wall;

at least one first heat-dissipating fin mounted on
a periphery of the tail portion of the first heat-
conducting device;

a first diode light-emitting apparatus, flatly
mounted on the flat portion of the first heat-con-
ducting device, for converting a first electric en-
ergy into a first light;

wherein a heat generated during the operation
of the first diode light-emitting apparatus is con-
ducted by the first heat-conducting device from
the flat portion of the first heat-conducting device
to the at least one first heat-dissipating fin, and
then is dissipated by the at least one first heat-
dissipating fin.

The light-emitting diode illuminating equipment of
claim 1, wherein the bottom of the casing thereon
provides a third formed-through aperture, the casing
also has a top, the top of the casing thereon provides
a fourth formed-through aperture, said light-emitting
diode illuminating equipment further comprises a
second packaged system, the second packaged
system comprises:

a second heat-conducting device divided into a
neck portion adapted to the third aperture and
the fourth aperture, a flat portion at a distal end
of the neck portion and a tail end, the second
heat-conducting device inserted through the
fourth aperture being viathe neck portion thereof
and protruding into the third aperture such that
the tail portion of the second heat-conducting
device is disposed outside the top;

at least one second heat-dissipating device
mounted on a periphery of the tail portion of the
second heat-conducting device; and

a second diode light-emitting apparatus, flatly
mounted on the flat portion of the second heat-
conducting device, for converting a second elec-
tric energy into a second light;

wherein the heat generated during the operation of
the second diode light-emitting apparatus is con-
ducted by the second heat-conducting device from
the flat portion of the second heat-conducting device
to the at least second one heat-dissipating fin, and
then is dissipated by the at least one second heat-
dissipating fin.
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The light-emitting diode illuminating equipment of
claim 2, further comprising a circuit board respec-
tively electrically connected to the N first diode light-
emitting apparatuses and capable of being electri-
cally connected to a power source for providing the
N first diode light-emitting apparatuses with the first
electric energy, the circuit board being also electri-
cally connected to the second diode light-emitting
apparatus to provide the second diode light-emitting
apparatus with the second electric energy.

The light-emitting diode illuminating equipment of
claim 3, wherein each of the first diode light-emitting
apparatuses comprises a first substrate, a first light-
emitting module, isolatedly mounted on the first sub-
strate, and two first electrodes also isolatedly mount-
ed on the first substrate, the second diode light-emit-
ting apparatus comprises a second substrate, a sec-
ond light-emitting module, isolatedly mounted on the
second substrate, and two second electrodes also
isolatedly mounted on the second substrate.

The light-emitting diode illuminating equipment of
claim 4, wherein each of first light-emitting appara-
tuses and the second light-emitting apparatus re-
spectively comprise at least one light-emitting diode
or at least one laser diode.

The light-emitting diode illuminating equipment of
claim 4, wherein each of the first substrates and the
second substrate respectively are formed of a sem-
iconductor material, a metal material, a polymer ma-
terial, or a ceramic material.

The light-emitting diode illuminating equipment of
claim 3, wherein each of the first heat-conducting
devices and the second heat-conducting device re-
spectively is a heat column or a heat pipe.

The light-emitting diode illuminating equipment of
claim 3, wherein each of the first heat-conducting
device and the second heat-conducting device re-
spectively are formed of a copper material, an alu-
minum material or a material with high heat conduc-
tivity.

The light-emitting diode illuminating equipment of
claim 4, wherein the circuit board comprises a con-
nector capable of being electrically connected to the
power source, the circuit board is disposed on an
inner side of the top of the casing, the circuit board
is respectively electrically connected to the elec-
trodes of each of the first diode light-emitting appa-
ratuses and the electrodes of the second diode light-
emitting apparatus, the circuit board is also electri-
cally connected to the connector.

10. The light-emitting diode illuminating equipment of
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1.

12

claim 9, wherein the power source is an AC power
source, said light-emitting diode illuminating equip-
ment further comprises power supply for converting
an AC electrical current supplied by AC power
source into a DC electric current, the connector is
electrically connected through the power supply to
the power source.

The light-emitting diode illuminating equipment of
claim 9, wherein the power source is DC power
source.

The light-emitting diode illuminating equipment of
claim 3, further comprising a transparent lamp shade
mounted on the exterior of the bottom of the casing
and covering the N first apertures and the third ap-
erture.
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