
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

31
2 

19
7

A
1

��&��
��
������
(11) EP 2 312 197 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
20.04.2011 Bulletin 2011/16

(21) Application number: 10187284.4

(22) Date of filing: 12.10.2010

(51) Int Cl.:
F21K 99/00 (2010.01) F21V 29/00 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 16.10.2009 CN 200910308347

(71) Applicant: Foxsemicon Integrated Technology, 
Inc.
Taiwan 350 (TW)

(72) Inventors:  
• Chen, Ping-Yu

350, Taiwan (TW)

• Lu, Ying-Chieh
350, Taiwan (TW)

• Huang, Zheng-Jay
350, Taiwan (TW)

• Huang, Hsin-Fei
350, Taiwan (TW)

• Chen, Ying-Ching
350, Taiwan (TW)

(74) Representative: Craven, Ian
Urquhart-Dykes & Lord LLP 
Tower North Central 
Merrion Way
Leeds LS2 8PA (GB)

(54) Illumination device

(57) An illumination device (100) includes a heat sink
(10), at least one heat transfer member (20), at least one
solid-state light source (40) and a printed circuit board
(30). The heat sink (10) includes a support portion (11).
The heat transfer member (20) is mounted on the support
portion (11) of the heat sink (10). The printed circuit board
(30) is mounted on the heat transfer member (20). The
printed circuit board (30) is thermally connected with the
heat transfer member (20). The solid-state light source
(40) is mounted on the printed circuit board (30). The
circuit of the printed circuit board (30) is electrically con-
nected to an electrode of the solid-state light source (40).
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Description

[0001] The present disclosure relates to illumination
devices, and more particularly to an illumination device
providing efficient heat dissipation.
[0002] A LED lamp includes a heat sink, a printed cir-
cuit board and a plurality of LEDs. The printed circuit
board is mounted on a central portion of the heat sink.
The LEDs are mounted on the printed circuit board. Be-
cause the heat transfer coefficient of the printed circuit
board is poor it is difficult for the heat sink to dissipate
the heat from the LEDs in a timely manner.
[0003] It is thus desirable to provide an illumination de-
vice which can overcome the described limitations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Many aspects of the present disclosure can be
better understood with reference to the following draw-
ings. The components in the drawings are not necessarily
drawn to scale, the emphasis instead placed upon clearly
illustrating the principles of the present disclosure. More-
over, in the drawings, like reference numerals designate
corresponding parts throughout the several views.
[0005] FIG. 1 is a schematic view of an illumination
device in accordance with a first embodiment.
[0006] FIG. 2 is a schematic view of an illumination
device in accordance with a second embodiment.
[0007] FIG. 3 is a schematic view of an illumination
device in accordance with a third embodiment.

DETAILED DESCRIPTION

[0008] Referring to FIG. 1, an illumination device 100
according to a first embodiment includes a heat sink 10,
a heat transfer member 20, a printed circuit board 30, at
least one solid-state light source 40, a connecting mem-
ber 50 electrically connecting to a power source (not
shown), and a transparent or translucent envelope 60
which is glass or plastic.
[0009] The heat sink 10 includes a support portion 11,
a connecting portion 13 and a plurality of fins 12. The
fms 12 are radially aligned about an outer circumferential
surface of the heat sink 10 to dissipate the heat therefrom.
The support portion 11 of the heat sink 10 is a flat surface
to support the heat transfer member 20 thereon. The heat
sink 10 is made of aluminum or copper.
[0010] The heat transfer member 20 is mounted on the
support portion 11 of the heat sink 10. The heat transfer
member 20 is made of thermal conductive adhesive.
[0011] The printed circuit board 30 is mounted on the
heat transfer member 20. In this embodiment, a gap is
provided between the printed circuit board 30 and the
support portion 11 of the heat sink 10.
[0012] The solid-state light source 40 is mounted on
the printed circuit board 30. In this embodiment, the solid-
state light source 40 is a LED.
[0013] The connecting member 50 is mounted on the

connecting portion 13 of the heat sink 10. The connecting
member 50 is electrically connected with the printed cir-
cuit board 30 by a wire (not shown). The connecting mem-
ber 50 is a standard element with a thread formed ther-
eon, so the illumination device 100 can be directly con-
nected to a standard socket matching the standard con-
necting member 50 to electrically connect with the power
source. The illumination device 100 thus can replace an
incandescent lamp or a compact lamp having a connec-
tor configuration matching that of the connecting member
50.
[0014] The envelope 60 includes a receiving space 62
and an open end 64. The open end 64 of the envelope
60 is mounted on the support portion 11 of the heat sink
10 and covers the solid-state light source 40. The enve-
lope 60 is hollow, substantially hemispherical, and of a
light permeable material. The envelope 60 is an optical
element, which can be used to adjust the illumination
pattern from the solid-state light source 40.
[0015] The heat transfer member 20 is interposed be-
tween the printed circuit board 30 and the support portion
11 of the heat sink 10, whereby the printed circuit board
30 is securely and directly mounted on the support portion
11 and thermally connects therewith. The solid-state light
source 40 and the printed circuit board 30 easily dissipate
heat to the heat sink 10 through the heat transfer member
20. Thus, efficiency of heat dissipation is enhanced and
lifespan of the illumination device 100 is increased in daily
use.
[0016] FIG. 2 illustrates an illumination device 100a of
a second embodiment of the disclosure, differing from
the first embodiment only in that a plurality of heat transfer
members 20a is interposed between the printed circuit
board 30a and the support portion 11 of the heat sink 10.
A plurality of solid-state light sources 40a is mounted on
the printed circuit board 30a corresponding the heat
transfer members 20a. Each electrode of the solid-state
light sources 40a is electrically connected with a circuit
on the printed circuit board 30a.
[0017] FIG. 3 illustrates an illumination device 100b of
a third embodiment of the disclosure, differing from the
second embodiment only in that the support portion 11
includes two angled planes 14 and 16. Each heat transfer
members 20b is connected with a corresponding one of
the angled planes 14 and 16 of the heat sink 10. The
shape of the printed circuit board 30b is corresponding
to the angled planes 14 and 16 of the heat sink 10. The
printed circuit board 30b is mounted on the heat transfer
members 20b. The solid-state light sources 40b are
mounted on the printed circuit board 30b corresponding
the heat transfer members 20b.
[0018] It is to be understood, however, that even
though numerous characteristics and advantages of var-
ious embodiments have been set forth in the foregoing
description, together with details of the structures and
functions of the embodiments, the disclosure is illustra-
tive only; and that changes may be made in detail, es-
pecially in matters of arrangement of parts within the prin-
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ciples of the invention to the full extent indicated by the
broad general meaning of the terms in which the append-
ed claims are expressed.

Claims

1. An illumination device comprising:

a heat sink comprising a support portion;
at least one heat transfer member mounted on
the support portion of the heat sink;
a printed circuit board mounted on the at least
one heat transfer member, the printed circuit
board thermally connecting with the heat trans-
fer member;
at least one solid-state light source mounted on
the printed circuit board, the at least one solid-
state light source electrically connected with the
printed circuit board.

2. The illumination device of claim 1, wherein the heat
sink comprises a plurality of fins radially aligned
about an outer circumferential surface of the heat
sink.

3. The illumination device of claim 1, wherein the heat
sink is made of aluminum or copper.

4. The illumination device of claim 1, wherein the sup-
port portion of the heat sink is a flat surface.

5. The illumination device of claim 1, wherein the sup-
port portion comprises an angled plane on which the
at least one heat transfer member is mounted.

6. The illumination device of claim 1, further comprising
a connecting member mounted on a connecting por-
tion of the heat sink and electrically connected to the
printed circuit board.

7. The illumination device of claim 1, further comprising
an envelope comprising a receiving space and an
open end, the open end of the envelope mounted on
the support portion of the heat sink and covering the
at least one solid-state light source.

8. The illumination device of claim 7, wherein the en-
velope is made of a light permeable material and
acts as an optical element for adjusting illumination
pattern of the at least one solid-state light source.

9. The illumination device of claim 1, wherein the at
least one heat transfer member is made of a ther-
mally conductive adhesive.

10. The illumination device of claim 1, wherein a gap is
defined between the printed circuit board and the

support portion of the heat sink.

11. The illumination device of claim 1, wherein the at
least one solid-state light source is a LED.
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