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current of the light-emitting diode illumination platform
are almost fixed, the light-emitting diode illumination plat-
form could includes a certain quantity of light-emitting
diodes to be driven by the driving current to light, and if
the light-emitting diode illumination platform alternatively
includes more light-emitting diodes, the light-emitting di-

ode illumination platform could be driven by the same
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light-emitting diode illumination platform could alterna-
tively include light-emitting diodes with high luminous ef-
ficiency. Thereby, the light-emitting diode illumination
platform of the invention with fixed structure size has the
advantage of providing differentillumination by equipping
with different quantities of light-emitting diodes or with
light-emitting diodes with different luminous efficiencies.
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Description
BACKGROUND OF THE INVENTION
1. Field of the invention

[0001] The presentinvention relates to a light-emitting
diode (LED) illumination platform, and more particularly,
to a LED illumination platform having a fixed form factor,
wherein the LED illumination platform can further com-
prise LEDs with various amounts and various luminous
efficiencies.

2. Description of the prior art

[0002] With the development of semi-conductor light
emitting devices, a light-emitting diode (LED), which has
several advantages such as power save, seismic resist-
ance, quick reaction, and so on, becomes a new light
source. In order to raise the intensity of light, high-power
LED has been used as the light source in many illumina-
tion products. Although high-power LED can provide
stronger light, it may also cause other problems related
to heat dissipation. For example, if the heat generated
by the LED cannot be dissipated in time, the LED will
suffer from "heat shock" which may affect the luminous
efficiency and reduce the work life of the LED.

[0003] Besides, the size of heat-dissipating compo-
nentis usually relevant to the power of the corresponding
LED. Therefore, when users want to replace low-power
LEDs with high-power LEDs, it may have problems with
engaging device for fixing the LEDs and the heat-dissi-
pating component. For example, replacing the low-power
LEDs with the high-power LEDs may very probably have
interference problems; on the other hand, replacing the
high-power LEDs with the low-power LEDs may not be
firmly fixed where it should be.

SUMMARY OF THE INVENTION

[0004] A scope of the invention is to provide a light-
emitting diode illumination platform has a fixed form fac-
tor with a plurality of LEDs, and the LEDs comprise sev-
eral types of luminous efficiency for providing different
scales of illumination.

[0005] Withinthe scope of theinvention, whenthe LED
illumination platform has a form factor and is powered by
adriving current, the LED illumination platform generates
light within the range of X=10% lumens while driven by
the drive current if the LED illumination platform compris-
es n units of first LEDs and the LED illumination platform
generates light within the range of Y==10% lumens while
driven by the drive currentif the LED illumination platform
comprises m units of the first LEDs; wherein if the LED
illumination platform comprises n units of second LEDs
the LED illumination platform generates light within the
range of Y =10% lumens while driven by the drive current,
and if the LED illumination platform comprises m units of
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the second LEDs the LED illumination platform generates
light within the range of Z=10% lumens while driven by
the drive current; wherein m>n, Z>Y, Y>X, and the lumi-
nous efficiency of the second LED is higher than that of
the first LED.

[0006] According to an embodiment of the invention,
the form factor of the LED illumination platform comprises
a heat-pipe, afirst heat-dissipating component, a second
heat-dissipating component and an energy converter.
The heat-pipe has a flat portion and a contact portion,
and the contact portion extending along a direction. The
first heat-dissipating component has a plurality of first
fins, and the first fins are substantially parallel to the di-
rection. The second heat-dissipating component is en-
gaged with the first heat-dissipating component for form-
ing a containing space, the contact portion is contained
inside the containing space and contacted with the first
heat-dissipating component and the second heat-dissi-
pating component simultaneously. The energy converter
is contacted with the flat portion, and comprises the first
LEDs or the second LEDs, wherein the first heat-dissi-
pating component comprises a first half cavity along the
direction, and the second heat-dissipating component
comprises a second half cavity along the direction, and
the containing space is formed by the first half cavity and
the second half cavity.

[0007] According to another embodiment of the inven-
tion, the form factor comprises a heat-pipe, a carrier, a
first heat-dissipating component and an energy convert-
er. The heat-pipe has a flat portion and a contact portion,
and the contact portion extends along a direction. The
carrier, connected to the heat-pipe, has a first surface
which is coplanar with the surface of the flat portion of
the heat-pipe. The first heat-dissipating component has
a plurality of first fins, and the first heat-dissipating com-
ponent is coupled the contact portion of the heat-pipe.
The energy converter is contacted with the flat portion
and is capable to accommodate the first LEDs or the
second LEDs, and the energy converter is fixed on the
carrier to contact with the flat portion.

[0008] The heat generated by the energy converter
can be transmitted to the heat-pipe through the flat por-
tion. Therefore, the heat in the heat-pipe can be dissipat-
ed by the first heat-dissipating component and the sec-
ond heat-dissipating component. The heat-dissipating
efficiency can also be enhanced by providing the first fins
comprised in the first heat-dissipating component.
[0009] Within the scope of the invention, the LED illu-
mination platform has a form factor and is powered by a
driving current, the LED illumination platform generates
light within the range of X+=10% lumens while driven by
the drive current if the LED illumination platform compris-
es n units of first LEDs and the LED illumination platform
generates light within the range of Y=10% lumens while
driven by the drive currentif the LED illumination platform
comprises m units of the first LEDs; wherein if the LED
illumination platform comprises n units of second LEDs
the LED illumination platform generates light within the
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range of Y =10% lumens while driven by the drive current,
and if the LED illumination platform comprises m units of
the second LEDs the LED illumination platform generates
light within the range of Z+=10% lumens while driven by
the drive current; wherein m>n, Z>Y, Y>X, and the lumi-
nous efficiency of the second LED is higher than that of
the first LED.

[0010] Continued from the preceding paragraph, the
form factor comprises a heat-pipe, a carrier, a heat-dis-
sipating component, an energy converter and a panel.
The heat-pipe has a flat portion and a contact portion.
The carrier with a opening accommodates the heat-pipe,
the carrier has a first surface which is coplanar with the
surface of the flat portion of the heat-pipe. The heat-dis-
sipating component has a plurality of fins, and the heat-
dissipating component is coupled to the contact portion
of the heat-pipe. The energy converter is contacted with
the flat portion and accommodates the first LEDs or the
second LEDs, the energy converter is fixed on the carrier
to contact with the flat portion. The panel with a hole
corresponds to the energy converter, the heat pipe and
the heat-dissipating component are disposed in one side
of the panel, and the light emitted from the energy con-
verter projects toward the other side of the panel.
[0011] 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

[0012]

FIG. 1 illustrates a schematic of a LED illumination
platform according to a first preferred embodiment
of the invention.

FIG. 2 illustrates a cross section view of the LED
illumination platform 1 according to FIG. 1.

FIG. 3A illustrates a schematic of a first heat-dissi-
pating component according to an embodiment of
the invention.

FIG. 3B illustrates a schematic of a tube body of sec-
ond heat-dissipating component according to an em-
bodiment of the invention.

FIG. 4A illustrates a schematic of an optical modu-
lator being screwed onto a carrier by a thread struc-
ture according to an embodiment of the invention.

FIG. 4B illustrates a schematic of the optical modu-
lator being inset to the carrier by a hook structure
according to an embodiment of the invention.

FIG. 4C illustrates a schematic of the hook structure
of the optical modulator and a groove of the carrier
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according to an embodiment of the invention.

FIG. 5 illustrates a schematic of the carrier being
screwed onto a heat-pipe by a thread structure ac-
cording to an embodiment of the invention.

FIG. 6A illustrates a top view of the energy converter
and the carrier according to an embodiment of the
invention.

FIG. 6B illustrates a sectional view of the energy con-
verter, the carrier, and a part of the heat-pipe along
Z-Z line in FIG. 3A.

FIG. 7 illustrates a cross section of the energy con-
verter, the carrier, and a part of the heat-pipe accord-
ing to an embodiment.

FIG. 8 illustrates a cross section view of the energy
converter, the carrier, and a part of the heat-pipe
according to another embodiment.

FIG. 9 illustrates a cross section view of the energy
converter, the carrier, and a part of the heat-pipe
according to another embodiment.

FIG. 10 illustrates a cross section view of the energy
converter, the carrier, and a part of the heat-pipe
according to another embodiment.

FIG. 11 illustrates a schematic of a LED illumination
platform according to a second preferred embodi-
ment of the invention.

FIG. 12Aillustrates a schematic of the first heat-dis-
sipating component according to an embodiment of
the invention.

FIG. 12B illustrates a schematic of the second heat-
dissipating component according to an embodiment
of the invention.

FIG. 13Aillustrates a schematic of a LED illumination
platform according to a third preferred embodiment
of the invention.

FIG. 13B illustrates a partial cross section of a LED
illumination platform according to FIG. 13A.

DETAILED DESCRIPTION OF THE INVENTION

[0013] Please refer to FIG. 1 and FIG. 2. FIG. 1 illus-
trates a schematic of a LED illumination platform accord-
ing to a first preferred embodiment of the invention. FIG.
2 illustrates a cross section view of the LED illumination
platform 1 according to FIG. 1. Specifically, the viewpoint
of FIG. 2 is defined as direction X in FIG. 1. In order to
simplify the drawing, the control module circuit 24 and
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the connector 26 are not drawn in the cross section view,
and the energy converter 18 has also been simplified.
[0014] When the LED illumination platform 1 has a
form factor and is powered by a driving current, the LED
illumination platform 1 generates light within the range
of X£10% lumens while driven by the drive current if the
LED illumination platform 1 comprises n units of first
LEDs and the LED illumination platform 1 generates light
within the range of Y=10% lumens while driven by the
drive current if the LED illumination platform 1 comprises
m units of the first LEDs; wherein if the LED illumination
platform 1 comprises n units of second LEDs the LED
illumination platform 1 generates light within the range
of Y=10% lumens while driven by the drive current, and
if the LED illumination platform 1 comprises m units of
the second LEDs the LED illumination platform 1 gener-
ates light within the range of Z=10% lumens while driven
by the drive current; wherein m>n, Z>Y, Y>X, and the
luminous efficiency of the second LED is higher than that
of the first LED.

[0015] Continued from the preceding paragraph, the
LED illumination platform 1 could includes a certain quan-
tity of LEDs to be driven by the driving current to light,
and if the LED illumination platform 1 alternatively in-
cludes more LEDs, the LED illumination platform 1 could
be driven by the same driving current to light in higher
illumination. Similarly, the LED illumination platform 1
could alternatively include LEDs with high luminous effi-
ciency. Thereby, the LED illumination platform 1 of the
invention with fixed structure size has the advantage of
providing differentillumination by equipping with different
quantities of LEDs or with LEDs with different luminous
efficiency

[0016] Corresponding to different situations, the factor
X, Y, Z, m, and n can change accordingly, for example,
m=6, n=4, X=350, Y=500, Z=700; m=6, n=4, X=500,
Y=700, Z=1000; m=6, n=4, X=700, Y=1000, Z=1400;
m=8, n=6, X=700, Y=1000, Z=1400; m=8, n=6, X=1000,
Y=1400, Z=2000; wherein the drive current is approxi-
mately 530mA. In practice, the driven current shall tally
with specifications of LEDs, the factors are not limited to
those examples mentioned above. Obviously, the LED
illumination platform 1 is not necessary to be redesigned
for providing different scales of illumination, that is, the
LED illumination platform 1 can be improved under the
fixed form factor.

[0017] Accordingtothefirst preferred embodiment, the
form factor of the LED illumination platform 1 includes a
first heat-dissipating component 12, a second heat-dis-
sipating component 14, a heat-pipe 16, an energy
converter18, a carrier 20, an optical modulator 22, a con-
trol module circuit 24, and a connector 26. The first heat-
dissipating component 12 includes a plate body 122 and
several fins 124 extending from the plate body 122. The
second heat-dissipating component 14 includes a tube
body 142, a front lid 144, and a back lid 146. The front
lid 144 and the back lid 146 are engaged to two openings
of the tube body 142 to form a circuit housing S2. The
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circuit housing S2 accommodates the control module cir-
cuit 24 and a part of the connector 26. The control module
circuit 24 is disposed on a protrusion 142a of the tube
body 142(please refer to FIG. 3B). Additionally, if the pro-
trusion 142a is formed to be a slide, it is helpful to mount-
ing the control module circuit 24.

[0018] Thefirstheat-dissipating component 12 and the
second heat-dissipating component 14 are engaged to-
gether and form a containing space S1. The shape of the
containing space S1 is a cylinder nearly for accommo-
dating the heat-pipe 16. The heat-pipe 16 includes a con-
tact portion 162 and aflat portion 164. The contact portion
162 is disposed in the containing space S1 and contacts
with the first heat-dissipating component 12 and the sec-
ond heat-dissipating component 14. Additionally, other
substances with high thermal conductivity could replace
the heat-pipe 16.

[0019] The carrier 20 is mounted at an end of the heat-
pipe 16. In principle, the carrier 20 and the flat portion
164 of the heat-pipe 16 are coplanar but not limited to it.
The energy converter18 is mounted on the carrier 20 and
contacts with the flat portion 164, so that the heat gen-
erated in operation by the energy converter18 could be
conducted through the flat portion 164 to the heat-pipe
16, then conducted through the contact portion 162 of
the heat-pipe 16 to the first heat-dissipating component
12 (including the fins 124 thereof) and the second heat-
dissipating component 14, and dissipated outside. The
optical modulator 22 includes a ring body 222, a lens
structure 224, and a fixed ring 226. The ring body 222 is
connected to the carrier 20, the lens structure 224 is dis-
posed right opposite to the energy converter18, and the
fixed ring 226 is mounted on the ring body 222.

[0020] Moreover, the control module circuit 24 in-
cludes a circuit board and other related electronic devic-
es. The control module circuit 24 is electrically connected
to the energy converter18 by a wire L1 (represented by
a bold-faced dotted line in FIG. 2) which is electrically
connected to a connector 24a. The carrier 20 thereon
forms holes 202 for the wire to pass through. The control
module circuit 24 is electrically connected to the connec-
tor 26 (e.g. terminal blocks) through a wire L2 (represent-
ed by a bold-faced dotted line in FIG. 2) which is electri-
cally connected to a connector 24b. According to the con-
version mode of the energy converter18, the connector
26 is connected to a power source through a wire 26a to
obtain the required electricity for controlling the operation
of the energy converter18 by the control module circuit
24; for example, the conversion mode is to transduce
electricity into photo energy (e.g. the energy transduction
of LEDs). The connector 26 could alternatively provide
electricity to other devices via the wire 26a; for example,
the conversion mode is to transduce photo energy into
electricity (e.g. the energy transduction of a solar cell).
[0021] Please refer to FIG. 3A and FIG. 3B. FIG. 3A
illustrates the first heat-dissipating component 12. Rela-
tive to the LED illumination platform 1 in FIG. 1, the first
heat-dissipating component 12 illustrated in FIG. 3A has
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been turned over for explaining conveniently. FIG. 3B
illustrates the tube body 142 of the second heat-dissipat-
ing component 14. As shown in FIG. 3A and FIG. 3B, the
plate body 122 of the first heat-dissipating component 12
includes a first half cavity 122b which is a semicircle and
extends along Y direction; the tube body 142 of the sec-
ond heat-dissipating component 12 correspondingly in-
cludes a second half cavity 142b which is a semicircle
and extends along Y direction. When the first heat-dissi-
pating component 12 is connected to the second heat-
dissipating component 14, the first half cavity 122b and
the second half cavity 142b therefore form the containing
space S1.

[0022] In practical fabrication, the heat-pipe 16 could
be disposed in the first half cavity 122b or the second
half cavity 142b. Then, the plate body 122 and the tube
body 142 are connected by screwing screws through
holes 122a into threaded holes 142c, and the first heat-
dissipating component 12 and the second heat-dissipat-
ing component 14 are therefore connected. The heat-
pipe 16 is also accommodated in the containing space
S1 formed by the first half cavity 122b and the second
half cavity 142b. The mounting method for the invention
is not limited to the above-mentioned method. Therefore,
they (the plate body 122 and the tube body 142) could
also be mounted together by welding or a C-shaped buck-
le.

[0023] If the outer diameter of the heat-pipe 16 is little
smaller than the inner diameter of the containing space
S1 or the cross-sectional profile of the heat-pipe 16 in-
terfere in dimensions with the cross-sectional profile of
the containing space S1, the contact portion 162 of the
heat-pipe 16, by above-mentioned fabrication, will be
compressed to paste on the first heat-dissipating com-
ponent 12 and the second heat-dissipating component
14 tightly. Therefore, the heat-pipe 16 will be deformed,
which could not only enhance the connection strength of
the heat-pipe 14 to both the first heat-dissipating com-
ponent 12 and the second heat-dissipating component
14 but also increase the contact area of the contact por-
tion 162 to both the first half cavity 122b and the second
half cavity 142b, so as to increase the thermal conduction
efficiency.

[0024] Additionally, both the first half cavity 122b and
the second half cavity 142b do not have to occupy the
containing space S1 equally. In other words, the first half
cavity 122b could occupy most of the containing space
S1. For example, if the cross-section of the heat-pipe 16
is a rectangle, the appearance of the second half cavity
142b presents a plane substantially (i.e. the second heat-
dissipating component 12 has the unobvious second half
cavity 142b) and the second half cavity 142b still could
form the containing space S1 together with the first half
cavity 122b. Therefore, it is enough that the first heat-
dissipating component 12 is engaged to the second heat-
dissipating component 14 to form the containing space
S1. Itis not necessary that both the first heat-dissipating
component 12 and the second heat-dissipating compo-
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nent 14 have a concave and protrusive structure.
[0025] Additionally, although the direction Y is a linear
direction, it is not limited to this. It could also be a curve.
Logically, a connection plane of the first heat-dissipating
component 12 and the second heat-dissipating compo-
nent 14 is a parting plane of the containing space S1 for
dividing the containing space S1 into the first half cavity
122b and the second half cavity 142b. In principle, if the
containing space S1 extends along a curve, the curve
lies on the parting plane. In the first preferred embodi-
ment, the fins 124 are parallel to the direction Y. Although
the LED illumination platform 1 (or the heat-pipe 16) is
disposed vertically or horizontally, air could flow through
the intervals of the fins 124 fluently. Incidentally, each of
the fins 124 could also be arranged radially.

[0026] Moreover, the ring body 222 of the optical mod-
ulator 22 as shown in FIG. 2 could be mounted on the
carrier 20 by pasting, clamping or screwing a screw
through the ring body 222 into the carrier 20; however,
the fixation of the invention is not limited to it. Please refer
toFIG. 4A and FIG. 4B. FIG. 4A illustrates that the optical
modulator 22 is screwed on the carrier 20 by a thread
structure. FIG. 4B illustrates that the optical modulator
22 hooks the carrier 20 by a hook structure. As shown in
FIG.4A, the thread structure primarily consists of an inner
thread 228 formed in the ring body 222 and an outer
thread 204 formed on a side of the carrier 20. Thus, the
ring body 222 of the optical modulator 22 could be
screwed on the carrier 20. Additionally, the thickness of
the wall of the thread structure in the carrier 20 is different
form that shown in FIG. 2, because the modification for
the different connection structure is required.

[0027] As shown in FIG. 4B, the hook structure could
consists of a hook 230 formed on the ring body 222. The
optical modulator 22 could be connected to the carrier
20 by hooking the carrier 20 with the hook 230. If a hook
slot 206 is formed on the carrier 20 correspondingly, the
hook structure consists of the hook 230 and the hook slot
206. When the hook 230 of the optical modulator 22 has
hooked the hook slot 206 of the carrier 20, the position
of the hook 230 is also limited in the hook slot 206 as
shown in FIG. 4C. With a proper design of size, the hook
slot 206 is able to mount the hook 230 thereon.

[0028] Moreover, the carrier 20 shown in FIG. 2 could
be mounted at an end of the heat-pipe 16 and against
the heat-pipe 16 by the way of pasting, clamping, or
screwing with a screw on the carrier 20; however, the
fixation of the invention is not limited to these. Please
refer to FIG. 5. FIG. 5 illustrates that the carrier 20 is
screwed on the heat-pipe 16 through a thread structure.
AsshowninFIG. 5, the thread structure primarily consists
of an inner thread 208 formed in a hole of the carrier 20
and an outer thread 166 formed on the heat-pipe 16.
Thus, the carrier 20 could be screwed at an end of the
heat-pipe 16.

[0029] Additionally, if the thickness of wall of the heat-
pipe 16 is thick enough, the outer thread 166 of the heat-
pipe 16 could be tapped by a traditional tapper. If the
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thickness of the heat 16 is not able to bear the cutting
force or the thickness of wall after the cutting is not able
to be screwed by the carrier 20, the outer screw thread
166 could be formed by rolling. The formation could be
to form the outer thread 166 with a slight change of the
thickness of the wall, and the strength of the outer thread
166 is improved due to the effect of work hardening. It is
noticed that FIG. 4A, FIG. 4B, FIG. 4C, and FIG. 5 only
illustrate a sketch drawing of the energy converter18 and
the details of the energy converter18 are not shown in
these figures.

[0030] Please refer to FIG. 6A and FIG. 6B. FIG. 6
illustrates a plane view of the energy converter 18 and
the carrier 20 of the LED illumination platform 1. FIG. 6B
illustrates a cross section of the energy converter 18, the
carrier 20, and a part of the heat-pipe 16 along line Z-Z
in FIG. 6A. According to the first preferred embodiment,
the energy converter 18 includes energy transducing
semiconductor structures 182, a substrate 184 and a
base 186. The energy transducing semiconductor struc-
tures 182 are disposed on the substrate 184. The base
186 includes a first sunken portion 186a and a second
sunken portion 186b connected to the first sunken portion
186a. The substrate 184 contacts the flat portion 164 and
is connected to the second sunken portion 186b, and the
energy transducing semiconductor structure 182 are ex-
posed out of the first sunken portion 186a.

[0031] The energy transducing semiconductor struc-
ture 182 is an independent chip and it is mounted on the
substrate 184. The energy transducing semiconductor
structure 182 is wired to inner electrodes of the base 186
with metal wires 192 and then the energy transducing
semiconductor structure 182 is electrically connected to
the control module circuit 24 through wires L1 welded to
outer electrodes 186¢ which is connected to the inner
electrodes on the base 186 (please also refer to FIG. 2).
The energy transducing semiconductor structure 182
and metal wires 192 are mounted or sealed on the sub-
strate 184 by a packing material 188. The base 186 is
mounted on the carrier 20 by screwing screws through
holes 186d to the carrier 20. The packing material 188
is also able to adjust light. If the contour of the packing
material 188 is protrusive as shown in FIG. 6B, the pack-
ing material 188 is able to converge light.

[0032] According tothefirst preferred embodiment, the
energy converter 18 includes a lens 190 disposed on the
base 186. The lens 190 is able to converge light, but not
limited to it. With a proper design on the curvatures of
two sides of the lens 190, the lens 190 is able to converge
or scatter light for satisfying different optical adjustment
requirements. In practical application, the optical adjust-
ment effect of the LED illumination platform 1 also need
to consider optical characters of a lens structure 224 of
the optical adjusting member 22. What is remarkable is
that the lens structure 224 of the optical adjusting mem-
ber 22 is not limited to a convex lens. Please refer to FIG.
4A, there is a recess at the middle of the lens structure
224 and thus light is converged to become a ring shape
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roughly by the lens structure 224.

[0033] Please refer to FIG. 6A and FIG. 6B. Addition-
ally, the base 186 could be formed by imbedding a lead
frame of metal into a mold and then injecting liquid crystal
plastic into the mold. Therein, the inner electrodes de-
fined on the lead frame are exposed out of the first sunken
portion 186a, and the outer electrodes 186¢ are exposed
out of the base 186. Additionally, the energy transducing
semiconductors 182 could be connected in serial by wir-
ing as shown by the dotted line in FIG. 6B. Meantime,
the energy transducing semiconductor structure 182 in
FIG. 6B only retains one metal wire 192 to be connected
to the base 186. If there is a circuit on the substrate 184,
for example a semiconductor substrate with a circuit
formed in process or a circuit board coated with a metal
circuit, the energy transducing semiconductor structure
182 could be wired to the substrate 184 and then elec-
trically connected to the base 186 through the substrate
184. If the substrate 184 is designed not to be a medium
for electrical connection, the substrate 184 could be
made of a metal material or other materials with high
thermal conductivity for raising the thermal conduction
efficiency of conducting the heat generated by the energy
transducing semiconductor structure 182 to the flat por-
tion 164.

[0034] Please referto FIG.7. FIG. 7 illustrates a cross
section of the energy converter 18, the carrier 20, and a
part of heat-pipe 16 according to an embodiment. The
difference between the FIG. 7 and FIG. 6 is that the sub-
strate 184 in FIG. 7 is disposed in the second sunken
potion 186b entirely. Therefore, the bottom surface 186e
of the base 186 slightly protrudes out of the bottom sur-
face 184a (for contacting with the flat portion 164) of the
substrate 184. Correspondingly, the flat portion 164 pro-
trudes out of the carrier 20 and the protrusive height of
the flat portion 164 is slightly greater than the concave
depth of the bottom surface 184a of the substrate 184
for ensuring that the substrate 184 is stuck on the flat
portion 164 tightly.

[0035] Similarly, the flat portion 164 could slightly pro-
trude out of the carrier 20 and the bottom surface 186e
of the base 186 and the bottom surface 184a of the sub-
strate 184 are coplanar. The above purpose for ensuring
sticking tightly could also be achieved. In the structure
shown in FIG. 6B, if there is a gap between the base 184
and the flat portion 164, a thermal conductive glue could
be coated on the bottom surface of the base 186 or the
flat portion 164 to be filled with the gap. Of course, in the
structure as shown in FIG. 7, the thermal conductive glue
could be coated on the bottom surface 186e of the base
186 or the flat portion 164 to be filled with the gap formed
due to surface roughness of the bottom surface 186e or
the flat portion 164.

[0036] Please referto FIG. 6B and FIG. 8. FIG. 8 illus-
trates a cross section of the energy converter 18, the
carrier 20, and a part of the heat-pipe 16 according to
another embodiment. The difference between FIG. 6B
and FIG. 8 is that the energy transducing semiconductor
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182 in FIG. 8 is formed on the substrate 184 directly; for
example, the substrate 184 itself is a semiconductor sub-
strate (a silicon substrate). Therefore, the energy trans-
ducing semiconductor 182 could be integrated to form
on the substrate 184 easily in a semiconductor process.
Additionally, the electrodes of the energy transducing
semiconductor structure 182 formed on the semi-sub-
strate 184 could be integrated on the substrate 184 in
advance, so that only two times of wiring are required to
the energy transducing semiconductor structure 182.
The stability of the fabrication could increase thereby.
[0037] Please referto FIG. 6B and FIG. 9. FIG. 9illus-
trates a cross section of the energy converter 18, the
carrier 20, and a part of the heat-pipe 16 according to
another embodiment. The difference between FIG. 9 and
FIG. 6B is that the energy transducing semiconductor
structure 182in FIG. 9 is disposed directly on a base 186’
having a recess 186f rather than on the substrate 184 as
shown in FIG. 6B. Additionally, in practical application,
the base 186’ could be a plate where the energy trans-
ducing semiconductor 182 is disposed directly. The de-
scription about the energy converter 18 in FIG. 6B is also
applied here, and it will no longer be explained.

[0038] Please refer to FIG. 9 and FIG. 10. FIG. 10 il-
lustrates a cross section of the energy converter 18, the
carrier 20 and a part of the heat-pipe 16 according to
another embodiment. The difference between FIG. 6B
and FIG. 10is thatthe energy transducing semiconductor
structure 182in FIG. 10 is formed directly on a base 186’.
Of course, in practical application, the base 186’ could
be a plate. The description about the energy converter
18 in FIG. 8 is also applied here, and it will no longer be
explained.

[0039] PleaserefertoFIG.1,FIG.2,and FIG.11. The
FIG. 11 illustrates an LED illumination platform 3 accord-
ing to a second preferred embodiment. The difference
between the LED illumination platform 1 shown in FIG.
1 and the LED illumination platform 3 is that the second
heat-dissipating component 14 and the first heat-dissi-
pating component 12 (including a plate 142’ and fins 148
extended from the plate 142’) of the LED illumination plat-
form 3 are symmetrical. Because the second heat-dissi-
pating component 14 of the LED illumination platform 3
does not include the circuit housing S2 (as shown in FIG.
2) for accommodating the control module circuit 24, the
LED illumination platform 3 does not include the control
module circuit 24 and the connector 26 in principle. How-
ever, the LED illumination platform 3 could be connected
to an electrical box at a rear end (relative to the front end
where the optical adjusting member 22 is disposed) of
the first heat-dissipating component 12 and the second
heat-dissipating component 14 for accommodating the
control module circuit 24 and the connector 26.

[0040] Please refer to FIG. 12A and FIG. 12B. FIG.
12A and FIG. 12B illustrates the first heat-dissipating
component 12 and the second heat-dissipating compo-
nent 14 respectively. Although the second heat-dissipat-
ing component 14 does not include the circuit housing
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S2 of the LED illumination platform 1, the first heat-dis-
sipating component 12 and the second heat-dissipating
component 14 of the LED illumination platform 3 include
semi-channels 122c and 142d respectively. After the first
heat-dissipating component 12 is engaged to the second
heat-dissipating component 12, two channels are formed
thereby for wires electrically connected to the energy
converter 18 to pass through. If any description about
devices with same names in the above-mentioned em-
bodiments could be applied to the second preferred em-
bodiment, the description is also applied here. It is no
longer to be explained.

[0041] Please refer to FIG. 13A and FIG. 13B. FIG.
13A illustrates an energy transducing equipment 5 ac-
cording to a third preferred embodiment. FIG. 13B illus-
trates a partial cross section of the energy transducing
equipment 5 and it only illustrates the relative structure
of the LED illumination platform 3 and a panel 54. The
energy transducing equipment 5 includes a frame 52 and
several LED illumination platforms 3 fixed on the frame
52. In other words, the energy transducing equipment 5
is a group of the LED illumination platforms.

[0042] The frame 52 includes a panel 54 which in-
cludes several holes 542 corresponding to the several
LED illumination platforms 3. An outer thread 204 of the
carrier 20 of each of the LED illumination platforms 3 is
exposed out of the corresponding hole 542. Thus, the
inner thread 228 of the optical adjusting member 22 of
each of the LED illumination platforms 3 could be en-
gaged with the outer thread 204 from the outside of the
panel 54. The LED illumination platform 5 includes a con-
trol module circuit 56 which is mounted on the frame 52
and is electrically connected to the LED illumination plat-
forms 3 through wires 32. Therefore, the LED illumination
platforms 3 share the same circuit control circuit 56. The
control module circuit 56 is electrically connected to an
outer power supply through a wire 58 for obtaining re-
quired electricity or providing electricity to other appara-
tuses. Additionally, the frame 52 could be mounted on
other mounts through a mounting portion 60.

[0043] Additionally, although the energy transducing
equipment 5 includes a control module circuit 56, the
framework of the energy transducing equipment 5 also
suits for the LED illumination platform 1 (Please refer to
FIG. 1). Because the LED illumination platform 1 has the
individual control module circuit 24, the control functions
of the control module circuit 56 could be simplified there-
by. Moreover, it is not necessary for the energy trans-
ducing equipment 5 to include the LED illumination plat-
forms 3 with the same energy conversion mode. In other
word, the energy transducing equipment 5 could include
some LED illumination platforms 3 with higher illumina-
tion and some LED illumination platforms 3 with lower
illumination which are disposed in certain patterns for
providing various luminous effects. In this case, the
claimed form factor of this invention shows the charac-
teristic that the LED illumination platforms 3 with different
luminous efficiencies can be disposed, adjusted or re-
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placed randomly on the holes 542 of the panel 54.
[0044]
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.

With the example and explanations above, the

Claims

A light-emitting diode (LED) illumination platform
characterized in that:

the LED illumination platform has a form factor
and is powered by a driving current, the LED
illumination platform generates light within the
range of X£10% lumens while driven by the
drive current if the LED illumination platform
comprises n units of first LEDs and the LED il-
lumination platform generates light within the
range of Y=10% lumens while driven by the
drive current if the LED illumination platform
comprises m units of the first LEDs;

wherein ifthe LED illumination platform compris-
es n units of second LEDs the LED illumination
platform generates light within the range of
Y*=10% lumens while driven by the drive cur-
rent, and if the LED illumination platform com-
prises m units of the second LEDs the LED illu-
mination platform generates light within the
range of Z+=10% lumens while driven by the
drive current; wherein m>n, Z>Y, Y>X, and the
luminous efficiency of the second LED is higher
than that of the first LED.

2. The LED illumination platform of claim 1, wherein

the form factor comprises:

a heat-pipe having a flat portion and a contact
portion, and the contact portion extending along
a direction;

a carrier connected to the heat-pipe, the carrier
having a first surface which is coplanar with the
surface of the flat portion of the heat -pipe;

a first heat-dissipating component having a plu-
rality of first fins, and the first heat-dissipating
component coupling the contact portion of the
heat-pipe; and

a energy converter being contacted with the flat
portion and capable to accommodate the first
LEDs or the second LEDs, and the energy con-
verter is fixed on the carrier to contact with the
flat portion.

3. The LED illumination platform of claim 1, wherein
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the form factor comprises:

a heat-pipe having a flat portion and a contact
portion, and the contact portion extending along
a direction;

a first heat-dissipating component having a plu-
rality of first fins, and the first fins being substan-
tially parallel to the direction;

a second heat-dissipating component, engaged
with the first heat-dissipating component, for
forming a containing space, the contact portion
being contained inside the containing space and
being contacted with the first heat-dissipating
component and the second heat-dissipating
component simultaneously; and

an energy converter, being contacted with the
flat portion, comprising the first LEDs or the sec-
ond LEDs;

wherein the first heat-dissipating component
comprises a first half cavity along the direction,
and the second heat-dissipating component
comprises a second half cavity along the direc-
tion, and the containing space is formed by the
first half cavity and the second half cavity.

The LED illumination platform of claim 3, wherein
the second heat-dissipating component comprises
a plurality of second fins, and the second fins being
substantially parallel to the direction.

The LED illumination platform of claim 3, wherein
the second heat-dissipating component comprises
a circuit housing for containing a control module cir-
cuit which controls the energy converter.

The LED illumination platform of claim 5, wherein
the form factor further comprises a connector, being
exposed outside the second heat-dissipating com-
ponent, for being electrically connected to the control
module circuit.

The LED illumination platform of claim 5, wherein
the second heat-dissipating component comprises
a tube body, a front lid and a back lid, and the front
lid and the back lid are engaged to both ends of the
tube body to form the circuit housing.

The LED illumination platform of claim 3, wherein
the energy converter further comprises a substrate
and a base, the first LEDs or the second LEDs are
disposed on the substrate, and the substrate is con-
nected to the base for exposing the first LEDs or the
second LEDs.

The LED illumination platform of claim 8, wherein
the base comprises a first depression portion and a
second depression portion connected to the first de-
pression portion, the substrate is contacted with the
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flat portion and accommodated by the second de-
pression portion, the first LEDs or the second LEDs
are exposed to the first depression portion.

The LED illumination platform of claim 3, wherein
the energy converter comprises a base, and the first
LEDs or the second LEDs are disposed on the base
which contacts the flat portion of the heat-pipe.

The LED illumination platform of claim 10, wherein
the base comprises a recess, and the first LEDs or
the second LEDs are disposed on the recess.

The LED illumination platform of claim 3, wherein
the form factor further comprises a carrier connected
to the heat-pipe, and the energy converter is fixed
on the carrier to contact with the flat portion.

The LED illumination platform of claim 12, wherein
the form factor further comprises an optical modula-
tor accommodating the energy converter.

The LED illumination platform of claim 12, wherein
the carrier comprises a thread structure disposed on
the the carrier for screwing the optical modulator onto
the carrier.

The LED illumination platform of claim 12, wherein
the optical modulator is inset to the carrier by a hook
structure.

The LED illumination platform of claim 12, wherein
the optical modulator comprises a lens structure
aligned with the energy converter.

The LED illumination platform of claim 1, wherein
m=6, n=4, X=350, Y=500, Z=700.

The LED illumination platform of claim 1, wherein
m=6, n=4, X=500, Y=700, Z=1000.

The LED illumination platform of claim 1, wherein
m=6, n=4, X=700, Y=1000, Z=1400.

The LED illumination platform of claim 1, wherein
m=8, n=6, X=700, Y=1000, Z=1400.

The LED illumination platform of claim 1, wherein
m=8, n=6, X=1000, Y=1400, Z=2000.

The LED illumination platform of claim 1, wherein
the drive current is 530mA.

The LED illumination platform of claim 1, wherein

the drive current is 390mA.

A LED illumination platform characterized in that:
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the LED illumination platform has a form factor
and is powered by a driving current, the LED
illumination platform generates light within the
range of X+10% lumens while driven by the
drive current if the LED illumination platform
comprises n units of first LEDs and the LED il-
lumination platform generates light within the
range of Y=10% lumens while driven by the
drive current if the LED illumination platform
comprises m units of the first LEDs; wherein if
the LED illumination platform comprises n units
of second LEDs the LED illumination platform
generates light within the range of Y=10% lu-
mens while driven by the drive current, and if
the LED illumination platform comprises m units
of the second LEDs the LED illumination plat-
form generates light within the range of Z=10%
lumens while driven by the drive current; where-
in m>n, Z>Y, Y>X, and the luminous efficiency
of the second LED is higher than that of the first
LED,

wherein the form factor comprises:

a heat-pipe having a flat portion and a contact
portion;

a carrier with a opening accommodating the
heat-pipe, the carrier having afirst surface which
is coplanar with the surface of the flat portion of
the heat-pipe;

a heat-dissipating component having a plurality
of fins, and the heat-dissipating component cou-
pling the contact portion of the heat-pipe;

an energy converter being contacted with the
flat portion and accommodate the first LEDs or
the second LEDs, the energy converter is fixed
on the carrier to contact with the flat portion; and
a panel with a hole corresponding to the energy
converter, the heat pipe and the heat-dissipating
component disposed in one side of the panel,
and the light emitted from the energy converter
projecting toward the other side of the panel.
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