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LED light source and Manufactaring Method Thereof
Background of the Present Invention

Field of Invention

[0001] The present invention relates to light-emitting diode (LED), and more particularly
to a LED light source and manufacture method thereof, wherein the LED light source has a
heat dissipation arrangement and is adapted to be embodied in a LED light bulb, providing
a high intensity lighting effect, while its manufacturing method is optimized with lowered
cost.

Description of Related Arts

[0002] The conventional LED light source requires effective heat dissipating device for

heat dissipation to function effectively. Usually, the heat dissipation mechanism or

arrangement involves natural heat convection, addition of cooling fan device, addition of
heat pipe, construction of heat sink structure, and etc. The cooling fan device is
complicated but of relative low reliability. The heat pipe has a relative low rate of heat

dissipation. The heat sink structure is limited by the surface area of its fins structure. All

these conventional structures fail to solve the problem of heat dissipation satisfactorily.

[0003] Conventional LED light source is a sealed structure, comprising a substrate
serving as a base and a LED member having one side bonded to the substrate and another
side for light emission. In addition, resin is usually used to encapsulate the LED member in
such a manner that the LED member is affixed onto the substrate.

[06004] Recently, the problem of LED heat dissipation is one of the major issues in
developing LED into the modern light source. The design and construction of the LED
heat dissipating arrangement directly and greatly determines the lifespan, functionality and
cost of the LED light source. In additional, the conventional LED light source only
provides one light emitting surface while the other bonded surface is limited onto the
substrate and cannot be used, resulting in a relatively low lighting intensity and efficiency..
Moreover, the light beams at the bonded surface are blocked by the substrate to emit and
thus converted into heat energy accumulated around the bonded surface and the substrate,
creating a working environment with relatively higher temperature for the LED light source,
and it is well known that the higher the working environmental temperature does reduce the
efficiency of the LED light source. Therefore, the problem of the LED heat dissipation is a
vicious circle of the lighting efficiency and performance of the LED light source.

Summary of the Present Invention

[0005] The invention is advantageous in providing a LED light source which greatly
increases the. lighting efficiency, decreases the design difficulty and lowers the cost of
manufacture.
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[00066] Another advantage of the invention is to provide a LED member which can emit
lights at both sides thereof that eliminates the heat acumination at the bonded surface and
the substrate of the conventional LED light source. : :

[0007] Another advantage of the invention is to provide a LED member which is
sandwiched between two fluorescent members to define one or more passage openings
through which direct that heat transfer from the LED member through the passage opening
is achieved.

[0008] Another advantage of the invention is to provide a two-layered LED member
which is directly bonded with two fluorescent members in a sandwich manner which
defines one ore more passage openings through which direct that heat transfer from the -
LED member through the passage opening is achieved.

[0009] Another advantage of the invention is to provide a three-layered LED member
which is sandwiched between two fluorescent members that defines one or more passage
openings through which direct that heat transfer from the LED member through the passage
opening is achieved.

[0010] - Another advantage of the invention is to provide a LED member which is
sandwiched by two fluorescent members and bonded into position to define a LED
receiving cavity with one or more passage openings, that a filled gas such as an inert gas is
used to fill the receiving cavity for further enhance heat dissipation.

[0011] Another advantage of the invention is to provide a LED light bulb including a
shell body defining a shell cavity which is filled with an inert gas to receive and
communicate with at least one LED member or LED light source arrangement in such a
manner that heat dissipation through the entire shell body is made possible.

[0012] Another advantage of the invention is to provide a LED light bulb including a
shell body defining a shell cavity which is filled with an inert gas to receive and
communicate with at least one LED member or LED light source arrangement, wherein
each LED member or LED light source arrangement is connected to or supported through a
head portion of the shell body through a connector of a light effect construction in such a
manner that the illumination generated by the LED member or LED light source-
arrangement inside the shell cavity can reach the entire illuminative surface of the shell
body. '

[00'1.3] Additibnal advantages and features of the invention will become apparent from
the description which follows, and may be realized by means of the mstrumentalltles and
combinations particular point out in the appended claims.

[0014]“ 'AcCo'rd'in’g' to the present invention, the foregoing and other objects and
advantages are attained by a LED light bulb which comprises a shell body defining a shell
cavity containing a filled gas and an illumination surface, comprising:

[0015] a LED light source arrangement received inside the shell cavity and “supported
though a head portion of the shell body for providing illumination, wherein the LED ]1 ght
source arrangement comprises:
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[0016] at least one LED member in which each the LED member comprising a first and a
second light emitting surface adapted for providing illumination through
electroluminescence;

[06017] two fluorescent members sandwiching the LED member in such a manner that
one the light emitting surface is biased against one the fluorescent member directly for
support and direct heat transfer while the illumination generated from the LED member is
capable of passing through the two light emitting surfaces to the two fluorescent members

_respectively;

[0018] an electrode member comprising two ends electrically connected to two opposite
ends of the LED member respectively adapted for connecting to a power source through the
head portion of the shell body; and

[0019] a connecting member connecting the two fluorescent members into position in
such a manner that a LED receiving cavity is defined and a connecting distance between
the two fluorescent members are fixed such that the LED member is biased into positioned
between the two fluorescent members in the LED receiving cavity and the two ends of the
electrode member are extended outwardly to connect to the head portion of the shell body,
wherein the connecting member further defines one or more passage openings between the
two fluorescent members for the LED member to communicate outside the receiving cavity
with the shell cavity such that the filled gas serves as an medium for direct heat transfer
away from the' LED member through the passage openings to the shell cavity and then to
the entire body of the shell body for effective heat dissipation.

[0020] In accordance with another aspect of the invention, the present invention a LED
light source arrangement, comprising:

[0021] at least one LED member in which each the LED member comprising a first and a
second light emitting surface adapted for providing illumination through
electroluminescence;

[0022] two ﬂuorescént members on two sides of the LED member respeétively' such that
the illumination generated from the LED member is capable of passing through the two
light emitting surfaces to the two fluorescent members respectively; -

[0023] an electrode member comprising two ends electrically connected to a p-type and a
n-type doping units of the LED member respectively, adapted for connecting to a power
source; and - - . S

[0024] a connecting member connecting the two fluorescent members into position in
such a manner that a LED receiving cavity is defined and a connecting distance between
the two fluorescent members are fixed such that the LED member is positioned-between the
two fluorescent members in the LED receiving cavity and the two ends of the electrode
member are extended outward the receiving cavity, wherein the connecting member
comprises: ' o D

[0025] - a pair of position members clipping the two fluorescent members at two ends
respectively in such a manner that the connecting distance between the two fluorescent
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members is greater than a thickness.of the LED member for providing a surface heat
passage between each of the light emitting surfaces and each corresponding the fluorescent
member through the difference between the connecting distance and the thickness of the
LED member; and

[6026] two LED arm members connected to two lateral sides of the LED member
respectively for supporting the LED member to-suspend between the two fluorescent
members inside the LED receiving cavity, thereby direct heat transfer away from the LED
member through the two sides of the LED member and the two fluorescent members is
attained.

[0027] In accordance with another aspect of the invention, the present invention
comprises a manufacturing method of a LED light source for providing illumination,
comprising the steps of:

[0028] (a) overlapping a first current dispersion layer and a second illuminative layer
horizontally; '

[0029] (b) forming a LED-layered unit which defines two light emitting surfaces through
dopping the LED-layered unit to form a p-type doping unit on the current dispersion layer
and a n-type doping unit on the illuminative layer such that a p-n junction is defined
between said two layers at which electroluminescence is arranged to occurred;

[0030] (c) sandwiching the plurality of LED-layered units with two fluorescent members
such that the two light emitting surfaces of the LED-layered units are biased against said
two fluorescent members directly for support and direct heat transfer;

{0031} (d) providing an electrode member connected to each of the LED-layered unit,
adapted for connecting the LED-layered unit to a power source; :

[0032] (e) forming a LED light source arrangement by sealing the two fluorescent
members with a connecting member to define a LED receiving cavity for receiving one or
mote LED-layered unit in such a manner that one or more passage openings is defined
between the LED receiving cavity and an external environment outside the receiving cavity
such that direct heat transfer away from the LED-layered unit through the passage openmgs
1s attamed '

[0033] (f) formmg a LED light bulb by connecting the electrode member to a head
portion of a-shell body and supporting the LED light source arrangement through the head
portion of the shell body such that the LED light source arrangement is received inside a
shell cavity filled with a filled gas, whereby the filled gas is served as a medium for heat
transfer, adapted for guiding the heat generated from the LED light source arrangement to -
reach the shell body; and :

[0034] (g) providing a light effect construction which comprises one or more connector,
each for connecting one of the LED light source arrangements to the head portion of the
shell body so- as to position the LED light source arrangements at an optimized position
inside the shell cavity in such a manner that the illumination generated from the LED light
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source arrangement is capable of reaching an illuminative surface of the shell body in
entirely. :

[0035] In the step (a), the manufacturing method further comprises a step of optlonally
bonding a third base layer to the illuminative layer.

[0036] In the step (b), the manufacturing method further comprises a step of forming a
plurality of LED-layered unit by repeating the above steps. :

[0037] In the step (e), the manufacturing method further comprises a step of optionally
forming a plurality of LED light source arrangement by repeating the above steps after step

(e).

[0038] According to the above manufacturing method, the step (f) can be substituted by
the step of forming a LED light bulb by connecting a plurality of LED light source
arrangements to a head portion of a shell body in which the electrode member of each LED
light source arrangement is connected to the head portion of the shell body through which
the LED light source arrangements are supported, and that the LED light source
arrangements are received inside a shell cavity of the shell body which is filled with a filled
gas, whereby the filled gas is served as a medium for heat transfer, adapted for guiding the

~ heat generated from the LED light source arrangements to reach the shell body.

[0039] Still further objects and advantages will become apparent from a consideration of
the ensuing description and drawings.

[0040] These and other objectives, features, and advantages of the present invention will
become apparent from the following detailed description, the accompanying drawings, and
the appended claims.
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Brief Description of the Drawings-

[0041] Fig. 1 is a cross-section view 1llustratmg a LED light source according to a
preferred embodiment of the present invention.

[0042] Fig. 2 is a top view illustrating an alternative mode of the LED light source
according to the above preferred embodiment of the present invention.

[0043] Fig. 3 is an A-A cross-section view illustrating an alternative mode of the LED
light source of Fig. 2 according to the above preferred embodiment of the present invention.

-J0044] Fig. 4 is a cross-section illustration a LED member of the LED light source of the
~ above preferred embodiment of the present invention.

[0045] Fig. 5isa partially explored view illustrating a construction relationship between
a LED member and two fluorescent members of the LED light source according to the
above preferred embodiment of the present invention.

[6046] Fig. 6 is a side view illustrating another alternativé mode of the LED light source
according to the above preferred embodiment of the present invention.

[0047] Fig. 6A is a side view illustrating an alternative mode of the LED light source as
shown in Fig. 6 according to the above preferred embodiment of the present invention. .

[0048] Fig. 7 is a side view illustrating another alternative mode of the LED light source
according to the above preferred embodiment of the present invention. :

[0049] Fig. 8 is a side view illustrating another alternative mode of the LED light source
according to the above preferred embodiment of the present invention.

[6050] Fig. 9 is a side view illustrating another alternative mode of the LED light source
according to the above preferred embodiment of the present invention. :

[0051] ~Fig. 10 is a side view lllustratlng another alternative mode of the LED light source
according to the above preferred embodiment of the present invention.

[0052] Fig. 11 is a side view illustration of another alternative of the LED llght source of
the above preterred embodiment of the present invention.

[0053] Flg 12 is a top view illustrating another alternative mode of the LED i ght source

~ according to the above preferred embodiment of the present invention.

[0054]  Fig. 13 is a top view illustrating another alternative mode of the LED light source
according to the above preferred embodiment of the present invention.

[0055]. Flg 14 is a side view illustrating another alternatwe mode of the LED light source
according to the above preferred embodiment of the present invention.

[0056] Fig. 15 s a top view illustration of the alternatlve of Fig. 14 of the LED light
source of the above preferred embodiment of the present invention.
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[0057] Fig. 16 is a cross-sectional view illustrating another alternative mode of the LED
light source according to the above preferred embodiment of the present invention.

[0058] Fig. 17 is a cross-sectional view illustrating another alternative mode of the LED
light source according to the above preferred embodiment of the present invention.

[0059] Fig. 18 is a side view illustrating another alternative mode of the LED light source
according to the above preferred embodiment of the present invention.

[0060] Fig. 19 is a side view illustration of another alternative mode of the LED light
source according to the above preferred embodiment of the present invention.

[0061] Fig. 20 is a side view illustrating another alternative mode of the LED light source
according to the above preferred embodiment of the present invention.

[0062] Fig. 21 is a partial exploded"view illustrating another alternative mode of the LED
light source according to the above preferred embodiment of the present invention.

[0063] Fig. 22 is a cross-section view illustrating another alternative mode of the LED
light source according to the above preferred embodiment of the present invention.

[0064] Fig. 23 is a partial exploded view illustrating another alternative mode of the LED
light source according to the above preferred embodiment of the present invention.

[6065] Fig. 24 is a top view illustrating a LED arrangement of the alternative mode of
Fig. 23 of the LED light source according to the above preferred embodiment of the present
invention.

[0066] Fig. 25 is an A-A cross-sectional view illustrating a LED arrangement of the
alternative mode of Fig. 24 of the LED light source according to the above preferred
embodiment of the present invention.

[0067] Fig. 26 is a schematic diagram of @ manufacturing method of the LED light source
according to.the.,above preferred embodiment of the present invention.

[0068] Fig. 27 is a sectional view illustrating an alternative mode of the. LED lrght source
according to the above preferred embodiment of the present invention. :

[0069] Fig. 28 is.a sectional view of the alternative. LED. light source.according to the

above preferred embodiment of the present invention.

[0070] Fig. 29 is a sectional view illustrating the LED member. being electrically
connected with electric conductive layer according to the above preferred embodlment of
the present invention. '

[06071] Fig. 29A is exploded view illustrating the printed circuit layer of the electric
conductive layer formed on the fluorescent member according to the above preferred

embodiment of the present invention.
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[0072] F1g 30 is a sectional view illustrating the p-type dopmg unit and the n-type
doping unit of the LED member aecordmg to the above preferred embodiment of the
present invention. '

[0073] Fig. 31 is a side view illustrating the installation of thée LED member at the
fluorescent member in an up-side-down manner accordmg to the above preferred
embodiment of the present invention.

[0074] Fig. 32 is .a side view illustrating the location of the LED member at the

. fluorescent member in an up-side-down manner according to the above preferred

embodiment of the present invention.

[0075]  Fig. 33 is a side view illustrating the fluorescent layer according to the above
preferred embodiment of the present invention.

[0076] Fig. 34 is a side view illustrating a first alternative mode of the fluorescent layer
according to the above preferred embodiment of the present invention.

[0077] Fig. 35 is a side view illustrating a second alternative mode of the fluorescent
layer according to the above preferred embodiment of the present invention. :

[0078] Fig. 36 is a sectional view illustrating a third alternative mode of the fluorescent
layer according to the above preferred embodiment of the present invention.
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Detailed Description of the Preferred Embodiment

[0079] Referring to Figs. 1 to 3, 16 and 17 of the drawings, a light-emitting diode (LED)
light source according to a preferred embodiment of the present invention is illustrated,
wherein the LED light source comprises one or more LED light source arrangements 100
adapted for electrically connecting to a power source and a retention member 5. Each of
the LED light source arrangements 100 comprises at least a LED member having first and
second light emitting surfaces 11, 12 adapted for electrically connecting to the power
source, and first and second fluorescent members 20, 30 provided on the first and second
light emitting surfaces 11, 12 respectively, wherein the retention member 5 connects the
two fluorescent members 20, 30 in position.

[0080] In particular, referring to Figs. 2 to 5, the light emitting surfaces 11, 12 of the
LED member 10 of each of the LED light source arrangements 100 are adapted for
providing illumination through electroluminescence. The LED member 10 is positioned
between the two fluorescent members 20, 30. In particular, the LED member 10 is
sandwiched between the two fluorescent members 20, 30 at a position that each of the light
emitting surfaces 11, 12 is biased against the corresponding fluorescent member 20, 30
directly for supporting and directing heat transfer while the illumination generated from the
LED member 10 is capable of passing through the two light emitting surfaces 11, 12 to the
two fluorescent members 20, 30 respectively. Accordingly, the LED member 10 is
electrically connected to the power source via an electrical connection arrangement. The
electrical connection arrangement comprises an electrode member 81 having two ends
electrically connected to two opposite ends of the LED member 10 respectwely for
electrically connecting to the power source.

[0081] Th,_eﬂ_re;tenvtionvmember 5 is coupled with the two fluorescent members 20, 30 to
retain the fluorescent members 20, 30 in position to define a LED receiving cavity 51
between the inner surfaces of the fluorescent members 20, 30 so as to receive the. LED
member 10. within the LED receiving cavity 51. Accordingly, the retention member 5 is
coupled at the peripheral edges of the fluorescent-members 20, 30 to retain the fluorescent
members 20, 30 in position. '

[0082] In addition, when the fluorescent members 20, 30 are retained by the retention
member 5, a gap between the two fluorescent members 20, 30, i.e. the width of the LED
receiving cavity 51, is fixed such that the LED member 10 is held between the two
fluorescent members in the LED receiving cavity 51 and the two ends of the electrode
member 81 are extended outwardly outside the LED receiving cavity 51.

[0083] - The retention member 5, which is an edge holder, may be embodied to have a C-
shaped cross section to define two horizontal portions and a vertical portion extending
therebetween, wherein the two horizontal portions of the retention member 5 couple with
two outer sides of the fluorescent members 20, 30 respectively at the peripheral edges
thereof. Preferably, the retention member 5 has a E-shaped cross section to definé three
horizontal portion and a vertical portion extending therefrom, wherein two horizontal
portions of the E-shaped retention member 5 couple with two outer sides of the fluorescent
members 20, 30 respectively at the peripheral edges thereof while the middle horizontal
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portion of the E-shaped retention member 5 is extended into the LED receiving cavity 51 to
further retain the width of the LED receiving cavity 51 as shown in Fig. 3.

[0084] The retention member 5 further has one or more passage openings 70 between
the two fluorescent members 20, 30 for the LED member 10 to communicate with an
external environment outside the LED receiving cavity 51 such that direct heat transfer
away from the LED member 10 through the passage openings 70 is attained.

[0085] It is worth mentioning that the LED member 10 provides two light emitting
surfaces 11, 12, wherein each of which is coupled with one of the fluorescent members 20,
30 such that two illuminative surfaces are provided by one LED member 10. Therefore, the
lighting efficiency is increased by at least 30%. Furthermore, the LED member 10 is not
affixed on a base or a heat sink, which is usually a metal base, therefore making it possible
for the LED member 10 to provide two exposable ends, instead of one, for heat dissipation
through convection and radiation. Therefore, it is possible to simplify the construction of
heat dissipation arrangement for the LED member 10. In other words, compared to the
convention LED light source in which one side of the LED is blocked by a base or a heat
sink, the LED member 10 of the present invention provides illumination at a wider angle,
that the LED member 10 of the present invention is capable of providing illumination at an
angle greater than 180° at each of the light emitting surfaces 11, 12.

[0086] Preferably, the first fluorescent member 20 is a fluorescent chip which can be a
glass or crystal chip or a transparent ceramics chip, and the second fluorescent member 30
is a fluorescent colloid and vice versa. Alternately, both the first fluorescent member 20
and the second fluorescent member 30 can be fluorescent chips or fluorescent colloids. In
other words, each of the first and second fluorescent members 20, 30 can be selected from a
group consisting of fluorescent chip and fluorescent colloid.

[0087] In particular, the fluorescent chip of one of the fluorescent members 20 (30) is
arranged to form a base of the LED member 10, which is also capable of transferring heat
for dissipating the heat away from the LED member 10. Since the fluorescent chip of the
fluorescent member 20 (30) has a thickness which is significant smaller than that of a
conventlonal base structure for LED light source, the effectiveness of the heat transfer is
greatly increased. The fluorescent chip ¢an be made of fluorescent glass or crystal or a type
of transparent,{ce‘r_amlcs or made of a glass or crystal chip or a transparent ceramic chip
coated with fluorescent powder. Preferably, the fluorescent chip is made of Yttrium
Aluminum Garnet (YAG) doped with rare Earth elements.

[0088] Referring to Figs. 2 and 3 of the drawings, the LED members 10 are spacedly and
alignedly sandwiched between the fluorescent members 20, 30, wherein fluorescent chips
are used for both the first fluorescent member 20 and the second fluorescent member 30. In
particular, the LED members 10 are electrically connected in parallel or in series,
sandwiched between the two fluorescent members 20 and are horizontally and spaciously
aligned in such a manner that a heat passage 40 is defined between two adjacent LED
members 10 for heat dissipation.

[0089] 1t is worth mentioning that the fluorescent chip which has a rigid body forms_ a
rigid support of the LED members 10, that the conventional support base (usually metal
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base, such as brass) of LED light source is eliminated, such that the lighting efficiency is
increased while the overall size is reduced. The heat passage 40, which is provided between
two adjacently positioned LED members, provides an effective and direct means for heat
transfer away from the LED members 10. In the absence of resin-like materials

- encapsulating the LED members, together with the provision of heat passages 40, the heat

dissipation can be effectively achieved, hence ensuring the proper functioning of the LED
members 10 under a controlled and lowered temperature and increasing the lifespan.

[0090] Referring to Figs. 2, 3 and 4 of the drawings, two fluorescent chips are used for
the first fluorescent member 20 and the second fluorescent member 30 respectively, which
are positioned in parallel to sandwich the LED members 10. In particular, each of the LED
members 10 has a flip-chip construction having six illuminative facets, and comprises a
plurality of layers overlapped and arrayed in order, which are a rigid and transparent. base
layer 13, an illuminative layer 14 and a current dispersion layer 15 overlapped and arrayed
in sequence as shown in Fig. 4, wherein one of the fluorescent members 30 is coupled with
the base layer 13 and the other fluorescent member 20 is connected to the current
dispersion layer 15. -Accordingly, the flip chip construction of the. LED member 10, which
is simple in construction, is capable of providing two illuminative surfaces.

[0091] Preferably, the base layer 13 is made of sapphire, which is secured onto the
fluorescent member 20 (30) into position through bonding, that the bonding is preferably a
molecular bonding. Accordingly, the use of molecular bonding eliminates the need of
conductive medium such as silica gel for heat transfer that is limited by the maximum heat
transfer capacity of the conductive medium, thereby the present invention greatly increases
the capacity of heat transfer and the effectiveness of heat dissipation for the LED members
10. It is worth mentioning that the base layer 13 can also be made of other materials
provided that the base layer 13 is capable of being securely bonded onto the fluorescent
member 20 (30), e.g. LIALCO:.

[0092] Alternately, the base layer 13 can also be eliminated and the LED member 10 is
bonded onto the fluorescent member 20 (30) at one end. For example, the LED member 10
can be bonded onto the fluorescent member 20 (30) at one end which is free from any
electrodes such that the LED member 10 without any base layer 13 being bonded onto the
fluorescent member 20 (30) directly, hence greatly increasing the heat transfer away from
the LED member 10. '

[0093] Referring to Figs. 3 and 5 of the drawings, the LED members 10-are provided for
providing illumination effect, wherein the two fluorescent member 20, 30 sandwiches the
LED members 10 in such a manner that the LED members 10 are aligned and positioned
orderly between the two fluorescent members 20, 30 to define the heat passage 40 between
two opposite sides of two adjacently positioned LED members 10 respectively. The
retention member 5 can alternatively be an adhesive member or a bonding member 50
sealing between the two fluorescent members 20, 30 at the inner peripheral edges of the
fluorescent members 20, 30 in such a manner that the bonding member 50 is peripherally
sealing at the peripheral edges of the fluorescent members 20, 30 to retain the LED
members 10 between the fluorescent members 20, 30." A plurality of passage openings 70
are spacedly formed along the bonding member 50 for allowing heat transfer away from the
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LED members 10 within the LED receiving ecavity 51 through the heat passages 40 and the
passage openings 70. A plurality of support members 60 are orderly and systematically
provided between every two adjacent LED members 10 within the heat passage 40 for
securing the relative position of each two LED members 10 and for retaining the distance
of the LED receiving cavity 51 between the two fluorescent members 20, 30. Preferably,
an inert gas such as helium and nitrogen having high heat conductivity is used to fill the
space of the LED receiving cavity 51 between the two fluorescent members 20, 30 for
further enhancing the heat transfer for directing the heat away from the LED members 10.

[0094] It is worth mentioning that the LED members 10 are sandwiched by the two
fluorescent members 20, 30 and has a boundary formed by the bonding member 50, that the
heat dissipation is effectively achieved by the provision of passage openings 70 opened
through the heat passages 40.

[0095] Preferably, the bonding member 50 is a silica gel which is reflective and
comprises an electrode member 81, the current dispersion layer 15 includes a p-type doping
unit 102, the illuminative layer 14 includes a n-type doping unit 101 at a side proximal to
the current dispersion layer 15, the LED members 10 are electrically connected in series or
in parallel and the LED members 10 are electrical connected to the electrode member 81
through a connecting element 80 such as a gold wire, a copper wire, a printed wire printed
on at least one of the fluorescent members 20, 30 with conductive material, and etc.. In
particular, each two LED members 10 are electrically connected through the connecting
element 80 which connects the p-type doping unit 102 and the n-type doping unit 101 of
the two adjacently positioned LED members 10, and the LED member 10 which is
positioned at an distal end are connected to the electrode member 81. .

[0096] Alternately, the retention member 5 of the LED light source comprises two
position members 90 at two distal ends clipping the two fluorescent members 20, 30 in
position, as shown in Fig. 3. The use of position members 90, instead of the bonding
member 50 as described above, allows direct contact of the LED members 10 to the two
fluorescent members 20, 30, further optimizes the heat dissipation for the LED members 10.

[6097] 1t is worth mentioning that an alternative mode of the LED member has a non
flip-chip construction, which is a standard construction, in which a p-type doping unit 102
and a n-type doping unit 101 are positioned at two opposite facets of the LED member 10.
Referring to Fig. 16 of the drawings, the LED arrangement 100 comprises a LED member
10 having two light emitting surfaces 11, 12 adapted providing illumination through
electroluminescence, and two fluorescent members 20, 30 sandwiching the LED member
10 in such a manner that one of the light emitting surfaces 11 (12) is facing against one.
corresponding fluorescent member 20 (30) so that the illumination generated from the LED
member 10 is capable of passing through the two light emitting surfaces 11, 12 to the two
fluorescent members 20, 30 respectively. In other words, the p-type doping unit 102 and
the n-type doping unit 101 are.located -at the light emlttmg surfaces 11, 12 of-the- LED
member 10 respectively. - ce e S

[06098] The electrode member 81 comp_risesbt'wq ends eleétrical_ly connected to two
opposite sides of the LED member 10 respectively adapted for.connecting to a power
source. The retention member 5 electrically connects with the LED member 10 and the

12
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two fluorescent. members 20, 30 into position in such a manner that the LED receiving
cavity 51 is defined and the distance betweern the two fluorescent members 20, 30 with
respect to the LED member 10 are fixed such that the LED member 10 is suspended
between the two fluorescent members 20, 30 in the LED receiving cavity 51 and the two
ends of the electrode member 81 are extended outwardly outside the LED receiving cavity
51, wherein the retention member 5_further has one or more passage openings 70 between

the two fluorescent members 20, 30 for the LED member 10 to communicate with an

external environment outside the receiving cavity 51 such that direct heat transfer away
from the LED member 10 through the passage openings is attained.

[0099] Preferably, the retention member 5 comprises two position members 90 at two
distal ends clipping the LED member 10 and the two fluorescent members 20, 30 in
position in such a manner that the LED member 10 is suspended between the two
fluorescent members 90 and is supported to position through the two position members 90.
In particular, as shown in Figs. 16 and 17 of the drawings, the retention member 5
comprising two position members 90, each having two side receiving slots 91
longitudinally extended along two ends of the position member 90 and one middle
receiving slot 92 between said two side receiving slots 91 and two LED arm members 93,
each having a first end fitting into the middle receiving slot 91 of the corresponding
position member 90 and a second end connecting to a lateral end of the LED member 10.
In other words, the two position members 90 has provides two sets of receiving slots 91, 92
on each position members 90, which are preferably spaciously aligned in parallel with
respect to each other, wherein the two side receiving slots 91 of each position member 90
are sized to fit and receive one end of the two fluorescent members 20, 30 and the middle

- receiving slot 91 is sized to fit and receive the/ LED arm members 93. Accordingly, the two
- fluorescent members 20, 30 are secured into position through the side receiving slots 91 of

the two position members 90 respectively to define a receiving cavity 51 and a connecting
distance between the two fluorescent members 20, 30, such that the LED member 10,
having a thickness smaller than that of the connecting distance, is positioned in the
receiving cavity ‘51" and is supported through the LED arm members 93 to suspending
between the. two fluorescent ‘'members 20, 30 and: further defining a heat passage 40
between each fluorescent member 20, 30 and the LED member 10 for effective and diréct
heat transfer though the heat passage 40 and the ﬂuorescent members on both of the two
sides of the LED member 10. - ’ -

[00100] Referring to Fig. 17 of the drawings, when a plurality of standard construction
LED members 10 are included in the LED-arrangement 100, the LED members 10 are
supported through a plurality of LED arm members 93 and interconnected through a
plurality of connecting elements-80. In other words, each LED member 10 are supported at
two lateral ends through two LED arm members 93 respectively, through which one LED
member 10 is interconnecting to another LED member 10 and the two LED members 10 at
the two distal ends of the LED arrangement 100 is connecting to the position members 90
respectively. .On the other hand, each two LED members 10 are interconnected through
one connecting element 80.

[60101] Tt is worth rnentiéning that the LED light source of the present inven;ion provides
an effective heat dissipation for the LED member 10 or the LED members 10 under ﬂip—
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chip construction or standard construction (non flip-chip construction) and is suitable to
construct and arrange for different uses, for examples, light bulb, emergency light, PAR
light, automotive light, street lighting, subway lighting, indoor lighting, table or desk lamp,
hanging lamp, candle lamp, and etc. When the LED light source of the present invention is
constructed into a LED light bulb, the flip-chip construction LED arrangement and the
standard construction LED arrangement are interchangeable and replaceable without
departure from the spirit of the present invention.

[00102] Referring to Fig. 6 of the drawings, the LED light source of the present invention
is constructed into a LED light bulb structure comprising a shell body 110 defining a shell
cavity 111 having a filled gas 112 inside the shell body 110, wherein one or more LED
light source arrangements 100 are supported within the shell cavity 111 of the shell body
110 to form a LED light bulb.

[00103] Accordingly, each of the LED members 10 is adapted for generating light within-
the shell cavity 111 to penetrate through the shell body 110. In addition, the electrode
member 81 is electrically connected between the LED member 10 and the light bulb
adapter 82 for providing a power source to the LED member 10 through the electrode
member 81. Accordingly, heat dissipation can be achieved through the provision of passage*
openings 70 to direct the heat from the LED member 10 to the shell cavity 111 of the shell -
body 110.

[60104] As shown in Fig. 6, the LED members 10 are aligned end-to-end to form an
elongated structure, wherein the LED members 10 are configured to have the same
orientation such that.the LED members 10 will generate light at two sides thereof.
Alternatively, as shown in Fig. 6A, the LED members 10 are aligned end-to-end to form an
elongated structure, wherein the LED members 10 are configured to have different
orientation such that the LED members 10 will generate light at different directions. As
shown in Fig. 6A, some LED members 10 have a light orientation that generate light at
front and rear directions and some LED members 10 have a light orientation that generate
light at left and right directions. Therefore, the LED members 10 are oriented alternately to
provide a 360 degrees light emission for the LED light source arrangement 100: '

[00105] _Accordingly, the filled gas 112, which can be an inert gas, is acted as an
intermediate between the’ LED member 10 and the shell body 110 in such a manner that all
the surface area of the shell body 110 can be used for heat d1551pat10n Preferably, the filled
gas 112.is polydlmethylsﬂoxane (sﬂrcone oil). As a result, the surface area available for
heat dissipation is greatly increased, hence increasing the efficiency of heat dissipation.
Meanwhile, the filled gas 112 is an inert gas surrounding the LED member-10, which is
sealed inside the shell cavity 111 of the shell body 110, thereby the LED member 10. is
further protected against oxidation-inside the shell cav1ty 111 filled wrth the inert gas with
longer lifespan and higher reliability. o : : S

[00106] Preferably, the LED I ght source arrangement 100 may further comprise a conduit -
120 connecting the fluorescent members 20, 30 to the light bulb adapter 82 of the shell
body 110, as shown in Figs. 7 and 8 of the drawings. It is worth mentioning that the size
and shape of the shell body 110 can be selectively configured as shown in Figs. 6 to 11.

~ The shell body 110 can be formed in an elongated configuration as shown in Figs. 6 and 10,
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in an oval configuration as shown in Fig. 7, in a conventional light bulb configuration as
shown in Figs. 8 and 11, or in a flask configuration as shown in Fig. 9.

[00107] Referring to Fig. 9 of the drawings, the LED light source of the present invention
is constructed into a PAR light bulb. In particular, the PAR light bulb comprises a double-
layered body defining a first body layer 130 as the outer layer and a second body layer 140
as the inner layer, defining a layer cavity between the two layers 130, 140 and a layer
opening 150 communicating the layer cavity to outside.

[00108] Preferably, the LED light source of the present invention further comprises a light
reflective member 160 extended sidewardly from one of the side of one fluorescent
member 20 (30) at a position spacedly extending along the LED light source arrangement
100 in such a manner that light emitted from the LED member 10 is guided through a
reflective surface of the reflective member 160 to project at one direction, which is useful
for providing a lighting effect at one direction. In other words, the fight emitted from the
LED light source is collected and reflected to a predetermined direction through the
provision of light reflective member 160, as shown in Fig. 10.

[00109] Preferably, the LED light source of the present invention further comprises a light
effect construction 17 which comprises one or more connector 170, wherein each connector
170 has one end connected to one LED light source arrangement 100 and another end
supported by the shell body 110 of the light bulb to position the LED light source
arrangement 100 at an optimized position inside the shell cavity 111 of the shell body 110.

[00110] For example, as shown in Fig. 11 of the drawings, the light effect construction 17
for supporting the LED light source arrangements 100 within the shell cavity 111
comprises a plurality of connectors 170 extending radially, each connected to one LED
light source arrangement 100 at one end, which is concentrically and outwardly extended
from the shell body 110 in such a manner that the LED members 10 are orderly arranged in
the center of the shell cavity 111 for providing illumination effect throughout an
illuminative surface 1102 of the shell body 110. It is worth mentioning that the shell body
110 also serves as a medium for heat dissipation,

[00111} In particular, as shown in Fig 11 of the drawings, the LED light source
arrangement 100 comprises one LED member 10 for providing illumination, .two
fluorescent members 20, 30 sandwiching the LED member 10, and a bonding member 50
bonding the LED member 10 between the two fluorescent members 20, 30 to define a
plurality of passage openings 70 between the two fluorescent members 20, 30. The
bonding member 50 comprises an electrode member 81 at a distal end which is arranged for
electrically connecting the LED member 10 and the hght bulb adapter 82 of the shell body
110, adapted for connecting to a power source. e

[001,12] Altemately, the LED_ ]ight source atfrange_ment 100 comprjﬂs’esg plura!ityio’_f LED
member 10 connected in series or in parallel for providing illumination, two fluorescent
members 20, 30 sandwiching the LED member 10,.and a bonding member 50 bonding the
LED member 10 between the two fluorescent members 20, 30 to define a plurality of
passage openings 70 between the two fluorescent members 20, 30. The bonding member 50
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comprises an electrode member 8%-at ‘a distal end which is arranged for electrically
connecting the LED members 10 to a power source.

[00113] For example, as shown in Fig. 12 of the drawings, the two fluorescent members
20, 30 are two identical rectangular fluorescent chip 20, 30, defining two opposite
connecting sides at which a first end and a second end of the electrode member 81 is
provided for connecting to the LED members 10.

[00114] For example, as shown in Fig. 13 of the drawings, the two fluorescent members
20, 30 are two identical round fluorescent chip 20, 30, defining two opposite connecting
sides at which a first end and a second end of the electrode member 81 is provided for
connecting to the LED members 10. As shown, one of the LED member 10 is positioned in
the center from which other LED members 10 are concentrically and outwardly
surrounding the LED member 10 at the center position such that the heat passages 40 which
are opened to the passage openings 70 are radially provided around the edge portion of the
LED light source arrangement 100, thereby optimizing heat dissipation.

[00115] Alternately, as shown in Figs. 14 and 15 of the drawings, the LED light source
arrangement 100 comprises one LED member 10 for providing illumination, two
fluorescent members 20, 30 sandwiching the LED member 10, a position member 90
positioning the LED member 10 between the two fluorescent members 20, 30, and an
electrode member 81 having a first end and a second end connected to two opposite sides
of the LED members and positioned at two opposite sides of the LED light source
arrangement 100 adapted for electrically connecting the LED member 10 to a power source.
It is worth mentioning that the LED member 10 is not required to have a flip chip
construction in this embodiment. '

[00116] Alternately, as shown in Fig. 18 of the drawings, some illustrative examples for
the shell body 111 are illustrated in which the shell body 111 is constructed into different
shapes to fit different deigns. or uses. For examples, the shell body 111 may have a
segmented structured body which is shown in Fig. 18, a candle light structured body as
shown in Fig. 19, and a cup structured body which is shown in Fig. 20. |

[00117] Preferably, the LED light bulb of the present imje_ntion may further comprise a
heat guider structure 18 provided at an external surface of the shell body 110 for further
increasing the surface area for heat dissipation when high power LED light source
arrangement 100 is employed, especially for outdoor lighting. For example, as shown in
Fig. 21, the LED light bulb comprises a shell body 110 defining an illuminative surface
1102 at one side and a non-illuminative surface 1103 at an opposed side, a LED light
source arrangement 100 for providing illumination effect, a the light reflective member 160
for diverting light from the LED light source arrangement 100 to the illuminative surface
1102 such that the illumination effect is provided through the illuminative surface 1102,
and a heat guider structure 18 comprising a plurality of fin members 181 radially extended
from the non-illuminative surface 1103 of the shell body 110 for providing addmonal heat
dissipating surface area. : :

[00118] It is worth mentioning that the LED light bulb of.the present invention may also
be used for a LED backlight display for a computer or a television.. Referring to Fig. 22 of
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the drawings, the LED light bulb is arranged to produce illumination through a reflective
cup 190 which is connected to a reflective board 191 and a dispersion board 192 such that
the light is guided through the reflective cup 190, the reflective board 191 and the
dispersion board 192 to a light guiding panel 193 for providing illumination effect.

. [00119] It is worth mentioning that, compared to conventional lighting fixture, the LED

light source also emits heat while providing illumination and the heat produced, which
substantially increases the environmental temperature, will significantly and adversely
affect the lighting efficacy of the LED light source. In the conventional art, the lighting
effect of a LED light source is produced by electroluminescence through the electrons and
holes as affected by external energy provided through electricity at the p-n junction and that -
the lighting effect at the p-n junction has to pass through the semiconductor materials and
the encapsulation materials of the LED light source itself to reach outside for providing the
lighting effect. As a result, in view of the energy input and energy efficacy of energy input,
the light radiation output and the light transmission efficacy, the percentage of energy

- conversion to light energy is only approximately 30% to 40% while that to heat energy is

about 70%. Accordingly, the heat management is the key factor - concerned for
development in the conventional arts. Compared to the conventional arts, the present
invention navigates the development to increasing lighting efficacy and reducing heat

" production, which is effective in solving the problem of low efficiency of LED light source.

[00120] The LED light source of the present invention, effectively avoiding the prejudice
or the practice of the use of heat sink specialized for LED light sources in the conventional
arts, makes use of the characteristics of electroluminescence which is capable of providing
lighting effect on all sides, optimizing the use of the lighting effect on all sides such that the
light efficacy is increased by 30% or-above. At the same time, the present invention
effectively solves the bottleneck problem in relation to heat dissipation induced by the
conventional heat sink which serves as the major or sole channel for heat dissipation
through providing.an open area around the LED light source member and the provision of
passages such that lighting efficacy as well as the efficiency of heat dissipation is greatly
increased. In- addmon the increased efficiency of heat dissipation has .provided a lower
environmental temperature which further. optimizes the conditions. for. the -electrons- and
holes to provide -a -highly effective llghtmg effect through electroluminescence, hence
producing a cycle of high heat dissipation efficiency-high. lighting - efficacy-high ~heat
dissipation efficacy. In a testing of the LED light source .of the.present invention, the
percentage of energy .conversion from electric energy to light energy-can be 85% or abqve

[00121] In addition; the additional use of filled inert gas-around the LED members-10-for
direct heat exchange has further lowered the environmental temperature of the - LED
members, and hence further increases the percentage of energy conversion from electric
energy to light energy to 90% or above, which is a significant effect produced by the

present invention.

[00122] In an alternative mode of the present invention, as shown in Figs. 23 té‘25 of the

- drawings, the LED light source comprises a shell body 110 and one or more LED light

source arrangements 100 received and supported inside the shell body 110. The shell body
110 defines a shell cavity 111 inside the shell body. 110 adapted for filling with a filled gas
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112. Each of the LED light soutce arrangements 100 comprises a plurality of LED
members 10, a plurality of connecting members 80, such as connecting wires, electrically
connecting the LED members 10, two fluorescent members 20, 30, an electrode member 81,
and a light reflective member 160. - '

[00123] The two fluorescent members 20, 30 are provided on top of the two light emitting
surfaces 11, 12 of the LED members 10 to retain the LED members 10 into position such
that the illumination generated from the LED members 10 is capable of passing through the
two fluorescent members 20, 30 from the two light emitting surfaces 20, 30 to provide
illumination at an angle greater than 180° through electroluminescence at the two llght
emitting surfaces 11, 12.

[00124] The electrode member 81 is electrically coupled with the LED members for
electrically connecting the LED members, which are connected through the connectmg
element 80,toa power source.

[00125] The light reflective member 160 is extended sideward from one of the side of one
fluorescent member 20 (30) at a position spacedly extending along the LED light source
arrangement 100 in such a manner that light emitted from the LED member 10 is guided
through a reflective surface of the reflective member 160 to project at one direction, which
is useful for providing a lighting effect at one direction. In other words, the light emitted
from the LED light source is collected and reflected to a predetermined direction through
the provision of light reflective member 160.

[00126] The LED members 10 are arranged in such a manner that even and optimal light
emission is resulted. Accordingly, each of two LED members 10 are arranged in pair in’
which one of the LED members 10, defining a first LED member 10A, has a flip-chip
construction and the other, defining a second LED member 10B, has a standard
construction, For example, as shown in Figs. 24 and 25 of the drawings, a plurality of pairs
of the LED members 10 are arranged to form two rows for providing even and optimal
light emission. In other words, two rows of LED members 10 with alternative constructions,
which are flip-chip construction and standard construction, are aligned for providing an
even and optrmal lighting effect. - S S

[0_0127] The shell body 110 may further have a shell coating 1101 for facilitating heat
transfer. For example, as shown in Fig. 23, the shell coating 1101 is provided throughout
the inner. surface of the shell body 110. Preferably, shell coating 1101 is made of
polydlmethylsﬂoxane or materlals with srmllar heat transfer propemes

[00128] Frgs 27, 28 and 30 illustrate another alternative mode of the LED light source,

which further-.comprises an electric conductive layer 80A overlapped on at least one of the
fluorescent members 20, 30, wherein the LED member 10 is electrically contacted w1th the
electrrc conductlve layer 80A, such that the LED members 10 are electrlcally connected in
member 381 through the electrlc conductive layer 80A. . In other words, the connectmg
element 80 for electrlcally‘connectmg the. LED member 10 as mentloned_ above can be
omitted. In other words, the connecting element can be a connecting wire or a printed
circuit to electrically link with'the LED members 10. '
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[00129] As shown in Figs. 27 to 29, the electric conductive layer 80A is coated on each of
the fluorescent members 20, 30 as a printed circuit layer, wherein the electric conductive
layer 80A is preferably made of transparent material adapted for the light being transmitted
therethrough such that when the light is generated by the LED member 10, the light can
penetrate through the electric conductive layer 80A to the fluorescent member 20, 30.

[00130] As shown in Figs. 29 and 30, the two opposite facets of the LED member 10 are
electrically coupled with the electric conductive layers 80A of the fluorescent members 20,
30 respectively. In particular, the p-type doping unit 102 and n-type doping unit 101 are
positioned at two opposite facets of the LED member 10 to electrically couple with the
electric conductive layers 80A of the fluorescent members 20, 30 respectively. According
to the preferred embodiment, the electric conductive layer 80A can be a printed circuit
layer coated at the fluorescent member 20, 30 at a position to align with the p-type doping
unit 102 and the n-type doping unit 101 of the LED member 10 when the LED member 10
is coupled at the fluorescent member 20, 30. Accordingly, the LED light source of the
present invention can be incorporated with an AC power source without using any AC-to-
DC converter or transformer.

[00131] More than two LED members 10 can be spacedly and alignedly coupled with the
fluorescent members 20, 30 at a position that the LED members. 10 are electrically
connected with each other via the electric conductive layers 80A. In addition, the electrode
members 81 are provided at side edge ends of the fluorescent members 20, 30 and are
electrically connected with the electric conductive layer 80A respectively such that when-
the LED members 10 are coupled at the fluorescent members 20, 30, the LED members 10
are electrically linked with the electrode members 81 via the electric conductive layers 80A.
Accordingly, through the above manufacture method, the cost of manufacture is effectively
lowered -while the lighting efficacy and the efficiency of heat dissipation are greatly
increased.

[00132}] Tt is worth mentioning that the electric conductive layer 80A can be formed at one
of the ﬂuorescent ‘members 20, 30, wherein the p-type ‘doping unit. 102 and the n-type
dopmg unit 101 are _posntloned.a’( t_he_same facet of the LED member _10 i.e. Uthe p-type
doping unit 102 and the n-type doping unit 101 are located at one of the light emitting
surfaces 11, 12 of the LED member 10, such that the p-type doping unit 102 and the n-type
doping unit 101 of the LED member 10 can be electrically coupled with the-electric
conductive layer 80A at one of the fluorescent members 20; 30. As shown in Fig. 29A, the
electric conductive layer 80A is embodied as-a printed circuit layer formed on the
respective fluorescent member 20 having a plurality pairs of connecting bases 80A1 printed
on the respective fluorescent member 20, 30 for electrical connecting with the p-type
doping unit 102 and the n-type doping unit 101 of each LED member 10 respectively and a
plurality of connecting elements 80A2 printed on the respective fluorescent member 20, 30
for electrically linking the LED members 10, while the LED members 10, each having the
p-type doping unit 102 and the n-type doping unit 101 at the same light emitting. surfaces
11, are electrically coupled with the electric conductive layer 80A.

[00133] It is also worth mentioning that the LED members 10 of the LED light source
arrangement 100 to be installed in a shell body 110 to form the LED light bulb structure, as
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shown in Figs. 7-10, 18-21, and 23-24, are able to be aligned end-to-end with different
orientation to form an elongated structure such as the LED light source arrangement
illustrated in Fig. 6A to provide an all angle light emission feature. Different orientation
arrangement of the LED members of the LED light source arrangement shou]d be
considered as apparent alternatives of the present invention.

[00134] The present invention further provides a manufacturing method of the LED light
source of the above preferred embodiment. Referring to Fig. 26 of the drawings, the
manufacturing method of the LED member 10 comprises the following steps.

[00135] (1) Overlap the first current dispersion layer 15 and the second illuminative layer
14 preferably at a horizontal orientation.

[00136] (2) Form the LED member 10 which defines two light emitting surfaces 11, 12
through dopping the LED member 10 to form a p-type doping unit 102 on the current
dispersion layer 15 and a n-type doping unit 101 on the illuminative layer 14 such that a p-n
junction is defined between said two layers 14 15 at which electrolummescence is arranged
to occurred.

[00137] Preferably, the method further comprises the step of bonding the third base layer
13 to the illuminative layer 14.

[00138] The manufacturmg method of the LED arrangement 100 comprlses the followmg'
steps.

[00139] (a),.Sandwich at least one of the LED members 10 with . two ﬂuorescent members
20, 30 such that the two light emitting surfaces 11, 12 of the LED member 10 are biased

'against said two-fluorescent members 20, 30 directly for support and direct heat transfer.

[00140] (b) Electrlcally couple the electrode member 81 with the LED member 10 for
electrlcally connectlng the LED member 10 to the power source. -

[00141] (c) Form a LED llght source arrangement ]OO by retammg the two ﬂuorescent
members 20, 30 with .a _retention member-5 to define the LED receiving cavity 51 for
receiving. one or more LED members 10 in such a manner that one or more passage
openings 70 is defined between the LED receiving cavity 51 and an external environment
outside the LED-receiving-cavity 51 such-that -diréct heat -transfer-away from the-LED-
layered unit 10’ through the passage openings 70 is attained.

[00142] It is worth mentioning that the two fluorescent- members: 20; 30- can be used -to

" receive a plurality of LED members 10. Accordingly, the LED members 10, in the step (a),

are alignedly sandwiched between two fluorescent members 20, 30 such that the two light
emitting surfaces 11, 12 of the LED members 10 are biased against the two fluorescent
members 20, 30 directly for support and direct heat transfer.

[00143] When a plurality of LED members 10 are included, the LED members 10 are
arranged to align in such a manner that a heat passage 40 is defined between two adjacently
positioned LED members 10 which are opened to the passage openings 70, adapted for
optimizing heat dissipation.
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[00144] When the manufacture of a light bulb is involved, the method further comprises
the following steps.

[00145] (A) Support one or more LED light source arrangement 100 within the shell
cavity 111 of the shell body 110.

[00146] (B) Form a LED light bulb structure by electrically connecting the electrode
member 81 to the light bulb adapter 82 of the shell body 110 such that the LED light source
arrangement 100 is received inside the shell cavity 111 filled with the filled gas 112,
whereby the filled gas 112 is served as a medium for heat transfer, adapted for guiding the
heat generated from the LED light source arrangement 100 to reach the shell body 110.

[00147] When a plurality of LED light source arrangements 100 is included, a light effect
construction 17 may be provided for optimizing the illumination effect. Accordingly, the

“method further comprises the steps of:

[00148] (A.1) Provide a light effect construction 17 which comprises one or more
connector 170, each for connecting one of the LED light source arrangements 100 to the
light bulb adapter 82 of the shell body 110 so as to position the LED light source
arrangements 100 at an optimized position inside the shell cavity 112 in such a manner that
the illumination generated from the LED light source arrangement 100 is capable of
reaching an illuminative surface 1102 of the shell body 110 in entirely.

[00149] 1t is worth mentioning that the retention member 5 can be a bonding member 50
or two position members 90 for securing the two fluorescent members 20, 30 through
molecular bonding or clipping. The LED member 10 can be a two-layered LED member 10
or a-three-layere'd LED member 10 for providing illumination at two surfaces.

[00150] Altematlvely, _the LED light source of the present invention can be manufactured
by the following method as shown in Flgs 31 and 32. -

[00151] Each of the LED members 10 is coupled at the first fluorescent member 20 at a
position that each of the LED members 10 is mounted at an up-side-down manner as shown
in Fig. 31. Accordmgly, the p-type doping unit 102 and the n-type doping unit 101 are
positioned at the same facet of the LED member 10 to couple with the first fluoréscent
member 20, as shown i “Fig. 32. The connecting element 80 is pre-configured at the first
fluoréséént member 20 to for a p]urahty of protrusion points on the first fluorescent
member 20 and to align with thé LED member 10 such that’ when the LED member 10 is
coupled with the first fluoréscent member 20, the LED member 10 is electrically connected
with the connecting element 80.

[00152] It is apprec1ated that the electric conductive layer 80A, which is embodled as a
printed circuit layer, can be pre-formed on’the first fluorescent member 20 to €léctrically-
connect with the LED member 10 when the LED member 10 is coupled with the first
fluorescent member 20. Then, the second fluorescent member 30 can be overlapped on the
LED members 10 after the LED members 10 are coupled at the first fluorescent member 20
so as to sandwich the LED members 10 between the fluorescent members 20, 30. It is
worth mentioning that the LED members 10 can be precisely located on the first
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fluorescent member 20 and retained between the two fluorescent members 20, 30 through
this method.

[00153] Fig. 33 illustrates an alternative mode of the fluorescent member 30A, wherein
the fluorescent member 30A ‘is embodied as a thin fluorescent layer 30A overlapped on
each .of the LED members 10, wherein the fluorescent layer 30A functions as the above
mentioned fluorescent member 30. Accordingly, since the p-type doping unit 102 and the
n-type doping unit 101 are positioned at the same facet of the LED member 10, the
fluorescent layer 30A is formed, preferably by coating, on the opposite facet of the LED
member 10. Therefore, the overall thickness of the LED light source can be substantially
reduced by reducing the thickness of the fluorescent member 30 via the fluorescent layer
30A. In particular, each of the LED members 10 is constructed to have the illuminative
layer 14 and the current dispersion layer 15, wherein the p-type doping unit 102 and the n-
type doping unit 101 are positioned at the current dispersion layer 15 as the protrusion
connecting points of the LED member 10. o

[00154] As shown in Fig. 34, the LED member 10 is coupled at the first fluorescent
member 20, wherein the p-type doping unit 102 and the n-type doping unit 101 are
positioned at the same facet of the LED member 10 which is opposite to the first
fluorescent member 20. The fluorescent layer 30A, as the replacement of the fluorescent
member 30A, is coated on the LED member 10 to cover the p-type doping unit 102 and the
n-type doping unit 101 so as to cover the LED member 10 on the first fluorescent member
20. Accordingly, the connecting element 80 is formed on the first fluorescent member 20
by ultrasonic welding to electrically couple with the p-type doping unit 102 and the n-type
doping unit 101, wherein the connection points of the p-type doping unit 102 and the n-type
doping unit 101 with the connecting elements 80 are covered by the fluorescent layer 30A.

[00155] Fig, 35 illustrates an alternative position of the LED member. 10, wherein the LED
member 10 is coupled at the first ﬂuorescent ‘member 20 that the p-type doping unit 102
and the n-type doping unit 101 are posmoned at the same facet of the LED member 10
towards the first fluorescent me_mb_er_ 20. In other W_ords the p-type doping unit 102 and
the n-type doping unit 101 are electrically coupled with the connecting elements 80 on the
first fluorescent member 20 via welding. - The fluorescent layer 30A, as the replacement of
the fluorescent member 30A, is coated on the LED member 10, to cover the LED member
10 on the first fluorescent member 20.

[00156] Alternatively, the fluorescent member 30 can be formed as a plurality of discrete
fluorescent members 31A overlapped on the LED members 10 respectively to replace the
base layer 13 such that the discrete fluorescent member 31A is overlapped on the
illuminative layer 14 as shown in Fig. 36. In other words, the base layer 13 is omitted and
is replaced by the ﬂuorescent layer 30A as shown in Fig. 36.

[00157] In other words ‘the base layer 13 can be formed as the sapphlre layer bonded to
the corresponding fluorescent member 30, an integrated layer integrated with the
corresponding fluorescent member 30, the thin fluorescent layer 30A, or the discrete
fluorescent members 31A. It is worth mentioning that the embodiment and its alternatives
are interchangeable and can be applied at different light apparatuses as the LED light bulb
as shown in Figs. 6-11, and 18-23. In addition, the connecting element 80 and the electric
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conductive layer 80A are interchangeable to electrically couple with the p-type doping unit
102 and the n-type doping unit 101 of the LED member 10. The p-type doping unit 102
and the n-type doping unit 101 can be either formed at the same facet of the LED member
10 or formed at the opposite facets of the LED member 10 to electrically couple with the
connecting element 80 or the electric conductive layer 80A.

[00158] Accordingly, through the above manufacturing methods, the cost of manufacture
is effectively lowered while the lighting efficacy and the efficiency of heat dissipation are
greatly increased. In addition, the conventional LED light source having a resin casing
sealed therewith will generate a relative high amount of heat at 200°C at the terminal point
because the heat is retained and sealed within the resin casing and the heat can only be
transmitted through the sapphire base. Therefore, the light intensity of the conventional
LED light source will be reduced when the temperature of heat generated by the
conventional LED light source is increased. Comparing with the present invention, the
LED light source of the present invention will only generate the heat at about 40-50°C
because the heat can be efficiently dissipated through the fluorescent members 20, 30 such
that a conventional fan can be incorporated with the LED light source for generating an air
flow for enhancing the heat dissipation of the LED light source of the present invention.
Once the ambient temperature of the LED light source is reduced, the light intensity of the
LED light source will be increased, so as to minimize the heat generated therefrom.

[00159] In addition, the present invention overcomes an unsolved drawback generated
from a traditional technical bias that the LED requires a specific heat dissipation base as a
supporting body. No heat dissipation base is used in the present invention but producing a
capability of light emitting via both sides of the LED light source, that overcomes the angle
limitation of the.conventional LED and provides the possibility of utilizing light energy
from all emitting angles, so that at least a 30% more of the light energy utilizing capability
can thus be -achieved:..In other words, the present invention substantially and completely
overcomes the - heat- dissipation- bottle-neck of the traditional -heat. dissipation base and
accomplishes ‘a complete illumination. and. complete heat dlsSIpatlon in.all angles at the
same time, which greatly increases the- efficiency-of light illumination-and heat d15$1pat10n
capability.  Especially, the present invention enables- the LED member.- 10-to work in a
relatively low . temperature environment - efﬁmently while- greatly - increase - its - heat
dissipation ability, which further optimizes the conditions for the electrons-and. holes to
provide a highly effective lighting. effect through electroluminescence, hence producing a
good working cycle of high heat dissipation efficiency-high lighting efficacy-high heat
dissipation efficacy. The LED light source of the present invention is tested to provide a
percentage of 85% or above for energy conversion from electric energy to light energy.

[00160] One skllled in the art will understand that the embodiment of the present
invention as shown in the drawings and described above is exemplary only and not
intended to be limiting.

[00161] It will thus be seen that the objects of the present invention have been fully and
effectively accomplished. It embodiments have been shown and described for the purposes
of illustrating the functional and structural principles of the present invention and is subject
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to change without departure from such principles. Therefore, this invention includes all
modifications encompassed within the spirit and scope of the following claims.
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What is Claimed 1is:

1. A LED light source, comprising one or more LED light source arrangements,
wherein each of said LED light source arrangements comprises:

at least a LED member, wherein said LED member has a first light emitting
surface and an opposed second light emitting surface, wherein said LED member is adapted
for providing illumination through electroluminescence at both said first and second light
emitting surfaces; '

two fluorescent members on top of said first and second light emitting surfaces of
said LED member respectively to retain said LED member in position such that the
illumination generated from both said first and second light emitting surfaces of said LED
member is capable of passing through said two fluorescent members from said first and

* second light emitting surfaces respectively; and

an electrode member electrically coupled with said LED member for electricailly
connecting said LED member to a power source.

2. The LED light source, as recited in-claim ‘1, wherein said LED ‘member is
securely sandwiched between said two fluorescent members to retain said LED member at
a position that said first and second light emitting surfaces of said LED member are biased
against said fluorescent members for supporting and directing heat transfer from said LED
member while said LED member is retained within a LED recelvmg cavity at a gap
between sard ﬂuorescent members

3. The LED llght source, as recited in claim 2, wherein said LED member has
one of a flip- chrp constructlon and a standard constructron

. 4. - The LED: light source, as recrted in claim 3;:wherein said LED member
comprises p-type doping unit and a n-type doping unit located at one of said first and
second light emitting surfaces to electrically link with said electrode member.

5. TheLED light-source, as recited in-claim 4;-,further'eomprising a connecting
element extending from said electrode member to said LED member to electrically link
said LED member with said electrode member.

6.~ - The LED-light source, -as recited in-claim 4, further comprising an electric
conductive layer provided and extended on at-least one of said fluorescent members to
electrrcal]y link said LED member with said electrode member.

7. The LED li ght source, as recited in claim 3, wherein said LED member
comprises p-type doping unit and a n-type doping unit located at said first and second light
emitting surfaces respectively to electrrcally link with said electrode membet. -

8. The LED light source, as recrted in clalm 7, further comprising a connecting
element extending from said electrode member to said LED member to electrically link
said LED member with said electrode member. -
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9. The LED light source, as recited in claim 7, further comprising an electric
conductive layer provided and extended on each of said fluorescent members to electrically
link said LED member with said electrode member.

10. The LED light source, as recited in claim 1, wherein said LED member has
a current dispersion layer and an illuminative layer overlapped with said current dispersion
layer in such a manner that a p-n junction is formed between said current dispersion layer
and said illuminative layer at which the electroluminescence is occurred, such that the
illumination is provided to said two fluorescent members through said two light emitting
surfaces.

11. The LED light source, as recited in claim 4, wherein said LED member has
a current dispersion layer and an illuminative layer overlapped with said current dispersion
layer in such a manner that a p-n junction is formed between said current dispersion layer
and said illuminative layer at which the electroluminescence is occurred, such that the
illumination is provided to said two fluorescent members through said two light emitting
surfaces.

12." The LED light source, as recited in claim 7, wherein said LED member has
a current dispersion layer and an illuminative layer overlapped with said current dispersion
layer in such a manner that a p-n junction is formed between said current dispersion layer
and said illuminative layer at which the electroluminescence is occurred, such that the
illumination is provided to said two fluorescent members through said two light emitting
surfaces.

13. The LED light source, as recited in claim 10, wherein said LED member
further comprise a base layer beneath said illuminative layer, wherein said base layer has a
transparent and rigid. structure positioned between said corresponding fluorescent member
and said illuminative layer of said LED member, wherein said base layer is coupled to said
correspondmg fluorescent  :member through a bonding connection such that said LED
member is further secured onto said. correspondmg ﬂuorescent member through sald base
layer.

14. The LED light source, as recited in claim 11, wherein said LED member
further comprise a base layer beneath said illuminative layer, wherein said base layer has a
transparent and rigid structure positioned between said corresponding fluorescent member
and said illuminative layer of said LED member, wherein said base layer is coupled to said
corresponding fluorescent member through a bonding connection such that said LED
member is further secured onto said correspondmg fluorescent member through said base
layer.

15. The LED light source, as recited in claim 12, wherein said LED member
further comprise a base layer beneath said illuminative layer, wherein said base layer has a
transparent and rigid structure positioned between said corresponding fluorescent member
and said illuminative layer of said LED member, wherein said base layer is coupled to said
corresponding fluorescent member through a bonding connection such that said LED
member is further secured onto said corresponding fluorescent member through said base
layer.
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16. The LED light source, as recited in claim 13, wherein said base layer is
selected from the group consisting of a sapphire layer bonded to said corresponding
fluorescent member, and an integrated layer integrated with said corresponding fluorescent
member.

17. The LED light source, as recited in claim 14, wherein said base layer is
selected from the group consisting of a sapphire layer bonded to said corresponding
fluorescent member, and an integrated layer integrated with said corresponding fluorescent
member.

18. The LED light source, as recited in claim 15, wherein said base layer is
selected from the group consisting of a sapphire layer bonded to said corresponding
fluorescent member, and an integrated layer integrated with said corresponding fluorescent

"~ member.

19. The LED light source, as recited in claim 1, wherein one of said fluorescent
members is a thin fluorescent layer coated on said LED member. ‘

20. The LED light source, as recited in claim 1, wherein each of said LED light
source arrangement further comprises a retention member coupling with peripheral edges
of said fluorescent members to retain a distance therebetween so as to retain said LED
member between said fluorescent members. '

21. The LED light source, as recited in claim 20, wherein said retention member
has a plurality of passage openings communicating said LED receiving cavity with outside
for dissipating the heat from said LED member within said LED receiving cavity.

22. The LED light source, as recited-in claim 21, wherein said retention member
is selected from a group consisting of an edge holder coupling at two outer surfaces of said
fluorescent members and a bonding member coupling at inner surfaces of said fluorescent
members through bonding.

23. The LED light source, as recited in claim 1, further-comprising-a LED light
bulb structure’ which comprises. a shell body-defining a shell cavity therewithin and having
a filled gas inside said shell body, wherein said LED light source arrangement 1s supported
W]thm sald shell cavrty to form a LED hght bulb

24. ‘The LED light source, as recited in clalm 23, wherem said LED llght bulb
structure further comprises-a light effect construction for supporting said LED light source
arrangements within said shell cavity, wherein said light effect construction comprises a
plurality of connectors extending radially within said shell cavity to couple with said LED
light source arrangements respectively so as to position said LED light source arrangements
at an optimized position inside said shell cavity of said shell body.

25. The LED light source, as recited in claim 23, wherein said LED light bulb
structure further comprises a light reflective member spacedly extending along said LED
light source arrangement for collecting and reflecting the light from said LED light source
arrangement to a predetermmed direction through the provision of said light reflective
member.
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26. The LED light source, as recited in claim 23, wherein said LED light bulb
structure further comprises a heat guider structure coupled with said shell body externally
for enhancing heat transfer through a surface area of said shell body, wherein said heat
guider structure comprises a plurality of fin members radially and outwardly extended from
a non-illuminative surface of said shell body such that said non-illuminative surface is
arranged for providing additional heat dissipating effect.

27. A manufacturing method of a LED light source, comprising the steps of:

(a) providing at least a LED member which has a first light emitting surface and .
an opposed second light emitting surface, wherein said LED member is adapted for
providing illumination through electroluminescence at both said first and second light -
emitting surfaces; -

(b) retaining said LED member between two fluorescent members to form a
LED light source arrangement such that the illumination generated from said LED member
is capable of passing through both said fluorescent members from said both said first and
second light emitting surfaces respectively; and

(c) electrically coupling an electrode member with sald LED member for
electrically connecting said LED member to a power source. '

28. The method, as recited in claim 27, wherein the step (b) further comprises a
step of securely sandwiching said LED member between said two fluorescent members to
retain said LED member at a position that said first and second light emitting surfaces of
said LED member are biased against said fluorescent members directly for support and

- direct heat transfer from said LED while said LED member 1s retamed within a LED

recewmg cavity ata gap between said fluorescent members.

29." The method as recited in claim 28, wherein the step (a) further comprises
the steps of:

: ‘(a.l) overlapping a-first current dispersion layer with a second illuminative layer;
and

(a.2) forming said LED member through dopping said LED member to form a p-
type doping unit- on-said- current dispersion- layer ~and-a -n-type- dopinig unit-on said
illuminative-layer such that a’p-n junction is defined between said current dispersion layer
and said illuminative layer at which electroluminescence is arranged to occurred. ,

'30. The method; asrecited in-claim-29, -wherein-the step (a) further comprises a
step (a.3) of bonding a third -base layer to said illuminative layer, wherein said base layer
has a transparent and rigid structure positioned between said correspondmg fluorescent
member and said illuminative layer of sald LED member »

31. The method, as recited in claim 30, wherein said base layer is selected from
the group consisting of a sapphire layer bonded to said corresponding fluorescent member,
and an integrated layer integrated with said corresponding fluorescent member.
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32. The method, as recited in claim 27, wherein the step (c) further comprises a
step of extending a connecting element from said electrode member to said LED member to
electrically link said LED member with said electrode member.

33. The method, as recited in claim 27, wherein the step (c) further comprises a
5 step of providing and extending an electric conductive layer on at least one of said
fluorescent members to electrically link said LED member with said electrode member.

34. The method, as recited in claim 27, wherein one of said fluorescent
members is a thin fluorescent layer coated on said LED member.

35. The method, as recited in claim 27, further comprising a step of supporting

10 said LED light source arrangement within a shell cavity of a shell body to form a LED light

bulb structure and filling a filled gas within said shell cavity that said filled gas is served as

a medium for heat transfer to guide the heat generated from said LED light source
arrangement to reach said shell body.

36. The method, as recited in claim 27, further comprising a step (d) of coupling
15 a retention member with peripheral edges of said fluorescent members to retain a distance
therebetween so as to retain said LED member between said fluorescent members.

37. The method, as recited in claim 36, wherein the step (d) further comprises a
step .of forming a plurality of passage openings at said retention member for
communicating said LED receiving cavity with outside so as to dissipate the heat from said

20 - LED member within said LED receiving cavity.
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