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(57) Abstract: An illuminating device (100), comprising a carrier (1) and a light-emitting assembly (2) provided on the carrier (1),
the light-emitting assembly (2) comprises a circuit board (21) and at least one light-emitting unit (22), wherein the circuit board (21)
is provided on a first side surface (11) of the carrier (1), and the light-emitting unit (22) is provided on a second side surface (12) of
the carrier (1) opposite to the first side surtace (11), wherein heat from the light-emitting unit (22) is dissipated directly through the
carrier (1).
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Description

Illuminating device

Technical Field

The present invention relates to an illuminating device em-

ploying LED illumination technology.

Background Art

In modern illumination technology, electronic devices, espe-
cially illuminating devices relating to illumination technol-
ogy are increasingly widely used, wherein the LED illumina-
tion technology has been widely used in illuminating devices,
and the illuminating devices employing the technology have
the advantages of good illumination effect, energy saving and
high illumination efficiency. With the increase of populari-
ty of such illuminating devices, the users impose higher and
higher requirements on the mechanical properties and thermal
conductivity of the illuminating devices. For example, the
illuminating devices employing the LED illumination technolo-
gy use the method of COB, i.e. chip on board, so that the LED
chip can be simply mounted on the corresponding carrier.
With the use of the COR technigue, for most illuminating de-
vices, such results as complicated manufacturing process,
poor insulating or thermal conducting effects will be pro-
duced due to sealing and thermal conduction. Thus, an illu-
minating device is required which is capable of achieving su-
perior insulating and thermal conducting effects after the
employment of a simple manufacturing process, thereby ensur-
ing continuous reliability and effectiveness in complicated

application environments.

A solution in the prior art proposes to use MCPCB to manufac-
ture an illuminating device, and on that basis, use the COB
technique to mount the LED chip on the circuit board, and

then seal it with a package gel, thereby obtaining an illumi-
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nating device reaching corresponding industrial level protec-
tion. However, the manufacturing process of the illuminating
device of this type is complicated, as the manufacturing pro-
cess requires the use of a package gel, and molding with the
package gel is imprecise. In addition, in order to protect
the circuit in the illuminating device, the surface treatment
on the circuit board will become more difficult, and thermal
conducting effect of the illuminating device is also rela-

tively poor.

Another solution in the prior art proposes to use MCPCB to
manufacture an illuminating device, and use a plurality of
reflector cups on the mounting board. This solution does not
require the use of a package gel. Due to the plurality of
reflector cups mounted on the MCPCR, the illuminating device
is able to achieve good illumination effects. However, the
manufacturing process in which reflector cups are used 1is
very difficult and precision cannot be ensured. Moreover,
light distribution of the illuminating device is not uniform.
Further, the density of the LED chips of the illuminating de-

vice 1is low, thus, the illumination effect is not satisfacto-

ry.

Summary of the Invention

In order to solve the above technical problem, the present
invention proposes a novel illuminating device, which has
higher design flexibility and very good heat dissipation
property and optical properties. The illuminating device has
such structure and design that it can ensure superior heat
dissipation performance without the wuse of a special heat
dissipating device. Moreover, the illuminating device also

uses the COB technique, so that the cost thereof is reduced.

The object of the present invention is achieved by the illu-
minating device, comprising a carrier and a light-emitting
assembly provided on the carrier, the light-emitting assembly

comprises a circuit board and at least one light-emitting
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unit, wherein the circuit board is provided on a first side
surface of the carrier, and the light-emitting unit is pro-
vided on a second side surface of the carrier opposite to the
first side surface, wherein heat from the light-emitting unit
is transferred to the carrier and then dissipated by the car-
rier. The different components of the light-emitting assem-
bly generating heat can be directly cooled through an effec-
tive thermal conducting path, thereby effectively reducing
thermal resistance in the thermal conducting path and improv-
ing the heat dissipation performance of the illuminating de-

vice.

According to a preferred design solution of the present in-
vention, the circuit board is in thermal contact with the
first side of the carrier and the light-emitting unit is in
thermal contact with the second side of the carrier, such
that the carrier provides a thermal conducting path for the
circuit board and the light-emitting unit. As the circuit
board and the light-emitting unit are in thermal contact with
the carrier, regpectively, it is possible to ensure that the
light-emitting unit and the circuit board have separate paths
to dissipate heat to the outside through the carrier, and in
this way, when the carrier carries the light-emitting unit,
it can simultaneously absorb heat from the light-emitting
unit and the circuit board, and dissipate heat to the out-

side.

Preferably, the thermal conducting path comprises a first
thermal conducting path and a second thermal conducting path,
heat from the circuit board is dissipated through the first
thermal conducting path and heat from the light-emitting unit
is dissipated through the second thermal conducting path.
The two thermal conducting paths provide an individual ther-
mal conducting path for the light-emitting unit and the cir-
cuit board, respectively. In this way, it is possible to use
the same carrier to simultaneously dissipate heat for the
members mounted in different regions. Preferably, the first

thermal conducting path starts from the circuit board through
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the carrier to ambient air, and the second thermal conducting
path starts from the light-emitting unit through the carrier

to ambient air.

Preferably, the carrier is a heat sink. The carrier is capa-
ble of providing effective heat dissipating channels for the
light-emitting unit and the circuit board, while carrying the
light-emitting unit, which achieves efficient heat dissipa-

tion without using an additional heat dissipating structure.

Preferably, the illuminating device comprises a reflecting
structure, wherein the reflecting structure is formed on the
second side surface of the carrier, and defines a mounting
area for mounting the light-emitting unit on the second side
surface. With the reflecting structure arranged in such a
manner, light emitted by the light-emitting unit can be fa-
vorably reflected. Moreover, the reflecting structure is ar-
ranged on a different side surface from the circuit board, so
that it can be isolated from the conductive region of the
circuit board. In addition, the mounting area of the second
side surface defined by the reflecting structure provides a

possible mounting space for the light-emitting unit.

Preferably, the reflecting structure is configured as an an-
nular projection, wherein an inner wall of the annular pro-
jection forms a reflecting surface. The annular projection
provides the possibility of reflecting light for the light-
emitting unit mounted on the same side as the annular projec-
tion, and realizes illumination capability in a wide range.
Moreover, different illumination effects can be achieved ac-
cording to different arranging manners of the annular projec-

tion.

Preferably, the illuminating device comprises a plurality of
reflecting structures, wherein adjacent reflecting structures
are connected via a connection structure, wherein the connec-
tion structure is so configured that the mounting areas of

the adjacent reflecting structures are in communication with
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5
each other. Only one light-emitting unit can be arranged in
each of the reflecting structures. In addition, the reflect-

ing structure can also be used as a stopping structure of a
package gel for packaging the light-emitting unit, so as to
prevent the package gel from entering undesirable areas.
Further, since the reflecting structures are in communication
with each other, at the time of packaging with the package
gel, 1t 1is not necessary to separately package the light-

emitting unit in each reflecting structure.

Preferably, a free end of the reflecting surface is at a
height of 0.2-1.2mm from the second side surface. Depending
on the side surface of different heights, the illuminating
device can achieve illumination for areas in different rang-
es, thereby enhancing the use capacity of the illuminating

device in different application environments.

Preferably, the free end of the reflecting surface is at a
height of 0.6mm from the second side surface. The reflecting
surface having such a height can achieve the best reflection
effect.

Preferably, viewed in a cross section of the carrier, the re-
flecting surface and the second side surface form an angle of
90°-180°. By setting different angles in the manufacturing
process, the reflecting surface is able to implement reflec-
tion in different directions, so as to achieve illumination

in different directions and different ranges.

Preferably, the reflecting structure and the carrier are made
in one piece via a hot die casting process. By means of the
hot die casting process, the reflecting structure can be made
into one piece with the carrier, which ensures stability of
the mechanical properties of the illuminating device, and
further reduces the manufacturing difficulty of an illuminat-

ing device according to the present invention.

Preferably, the carrier comprises a groove formed in the
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first side surface, and the circuit board is form-fittingly
arranged in the groove. The groove can ensure that the cir-
cuit board is firmly fixed on the first side surface. Moreo-
ver, the groove also significantly increases the contact area
between the circuit board and the carrier, thus improving the

heat dissipating performance of the illuminating device.

Preferably, at least one through hole going from the first
side surface to the second side surface is formed in the car-
rier, and an electrical conductor for electrically connecting
the circuit board and the light-emitting unit is arranged in
the through hole. The through hole provides the possibility
of electrical connection with the c¢ircuit board for the
light-emitting unit, so that even if the light-emitting unit
and the circuit board are not on the same side, effective
electrical connection can be achieved via the electrical con-

ductor in the through hole.

Preferably, the through hole is filled with a filling materi-
al for electrically isolating the electrical conductor from
the carrier. The filling material can reliably electrically

insulate the electrical conductor from the carrier.

Preferably, the filling material 1s thermal silica gel.
Thermal silica gel can achieve electrical isolation of the
electrical conductor in the through hole, while achieving ef-

fective thermal conduction.

Preferably, the light-emitting unit is mounted on the second
side surface of the carrier through a chip-on-board tech-
nique. By using the COB technique, the light-emitting unit
can be simply mounted and fixed on the carrier, and can be
electrically connected with the circuit board arranged on the
other side through the through hole.

Preferably, the carrier is made from a metal, plastic or ce-
ramic. By using these materials, materials and costs can be

saved, and the carrier can have superior thermal conducting
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effect.

Preferably, the illuminating device further comprises a pro-
tective cover provided on the second side surface, the pro-
tective cover and the second side surface defining a space
enclosing the light-emitting unit. The protective cover, as
a device for protecting the circuit structure of the illumi-
nating device, can effectively achieve light transmitting ef-
fect, and achieve, to a certain extent, protection of the

corresponding industrial level for the illuminating device.

Preferably, the light-emitting unit is configured as an LED
light-emitting unit. LED technology is widely used in illu-
mination technology, which not only has a small size, can ef-
fectively save energy, but also can achieve efficient illumi-
nation effects, and thereby can be integrated with the struc-

ture of this design.

Preferably, the circuit board is configured as an FR-4 type
circuit board. The circuit board of this type can be easily

obtained from the market.

It is to be understood that the features of the various exem-
plary embodiments described herein may be combined with each

other, unless specifically noted otherwise.

Brief Description of the Drawings

The drawings constitute a portion of the Description for fur-
ther understanding of the present invention. These drawings
illustrate the embodiments of the present invention and ex-
plain the principle of the present invention together with
the Description. In the drawings, the same part is repre-

sented by the same reference sign. In the drawings,

Fig. 1 is a local view of the illuminating device according

to the present invention;
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Fig. 2 is a sectional view of the illuminating device accord-

ing to the present invention in a transverse direction;

Fig. 3 is a sectional view of the illuminating device accord-

ing to the present invention in a longitudinal direction;

Fig. 4 is a detailed diagram of the illuminating device ac-
cording to the present invention in the region of the light-

emitting unit; and

Fig. 5 is an overall schematic diagram of the illuminating

device according to the present invention.

Detailed Description of the Embodiments

Fig. 1 is a local view of the illuminating device according
to the present invention. As shown in Fig. 1, the illuminat-
ing device 100 comprises a carrier 1 and a light-emitting as-
sembly 2 provided on the carrier 1, wherein the 1light-
emitting assembly 2 comprises a circuit board 21 and at least
one light-emitting unit 22. The circuit board 21 may use an
FR-4 type circuit board, and the light-emitting unit 22 may
use an LED light-emitting unit and is mounted on a second
side surface 12 of the carrier 1 by means of the COB tech-
nique. The circuit board 21 and the light-emitting unit 22
are arranged on different side surfaces of the carrier 1, the
circuit board 21 is provided on a first side surface 11 of
the carrier 1, while the light-emitting unit 22 is provided
on the second side surface 12 of the carrier 1, wherein the
second side surface 12 is the other side of the carrier 1 op-
posite to the first side surface 11. In this design solu-
tion, heat from the light-emitting unit 22 is directly trans-
ferred to the carrier 1 which is in thermal contact with the
light-emitting unit 22, and heat from the circuit board 21 is
also directly transferred to the carrier 1 which is in ther-
mal contact with the circuit board 21. That is, on the ther-
mal conducting path from the light-emitting unit 22 to the

ambient, there only exists the carrier 1, which significantly
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reduces thermal resistance on the thermal conducting path.

As can be further seen from the figure, the carrier 1 com-
prises a groove 111 formed in the first side surface 11, and
the circuit board 21 can be form-fittingly arranged in the
groove 111, such that the circuit board 21 can be inserted
into the groove 111, or connected with the groove 111 in a
bonding manner, wherein, after the circuit board 21 is ar-
ranged in the groove 111, gaps can be left on both sides of
the circuit board 21, and air can circulate in order to en-
hance heat dissipation smoothly. In this way, the circuit
board 21 is in thermal contact with the carrier 1 on the
first side surface 11, while the light-emitting unit 22 is in
thermal contact with the carrier on the other side surface,
so that the carrier 1 can provide an individual thermal con-
ducting path for the circuit board 21 and the light-emitting

unit 22, respectively.

According to the design solution of the present invention,
the thermal conducting path comprises a first thermal con-
ducting path and a second thermal conducting path, the cir-
cuit board 21 is cooled through the first thermal conducting
path, wviz. the circuit board 21---the carrier 1l---the ambi-
ent, while the light-emitting unit 22 is cooled through the
second thermal conducting path, viz. the light-emitting unit
22---the carrier 1l---the ambient. In the design solution of
the present invention, the carrier 1 can be configured as a
heat sink having efficient heat dissipation function, and the
heat sink can be made from a material having high thermal
conductivity, e.g., the carrier 1 can be made from a metal,
plastic or ceramic, preferably aluminum. In operation, the
heat of the light-emitting unit 22 can be directly dissipated
from the carrier 1 by making use of the high thermal conduc-
tivity of the carrier 1, without passing through the circuit
board 21.

As can be further seen from Fig. 1, the illuminating device

100 further comprises a reflecting structure 13, which 1is
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formed in one piece with the carrier 1 on the second side
surface 12 of the carrier 1 wvia a hot die casting process.
In this embodiment, the reflecting structure 13 is configured
as an annular projection. The reflecting structure 13 not
only can favorably reflect light from the light-emitting unit
22 so0 as to obtain expected light distribution effect, but
also defines, on the second side surface 12, a mounting area
for mounting the light-emitting unit 22. In this embodiment,
a plurality of reflecting structures 13 are arranged on the
carrier 1. Referring to Fig. 5, a plurality of reflecting
structures 13 are arranged on the second side surface 12, ad-
jacent reflecting structures 13 are connected via a connec-
tion structure 14, such that communication among the reflect-
ing structures 13 can be achieved via the connection struc-
ture 14, and in this way, the mounting areas defined by the
reflecting structures 13 can be in communication with each
other. This brings forth a significant advantage, i.e., the
reflecting structure 13 can also be used as a stopping struc-
ture of a package gel for packaging the light-emitting unit
22, so as to prevent the package gel from entering undesira-
ble areas. Further, since the reflecting structures 13 are
in communication with each other, at the time of packaging
with the package gel, it is not necessary to separately pack-
age the light-emitting unit 22 in each reflecting structure
13. In addition, as shown in Figure, only one light-emitting

unit 22 is arranged in each of the reflecting structures 13.

In addition, as shown in Fig. 1, an inner wall of the annular
projection forms a reflecting surface 131 which reflects
light from the light-emitting unit 22 in a predetermined di-
rection, so as to achieve expected illumination effects. In
addition, a free end of the reflecting surface 131 can be at
a height of 0.2-1.0mm, preferably 0.6mm, from the second side

surface 12.

Fig. 2 is a sectional view of the illuminating device accord-
ing to the present invention in a transverse direction. As

shown in Fig. 2, besides the fact that the height can be de-
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signed to be different according to the requirements, the re-
flecting surface 131 and the second side surface 12 can be
designed to have different angles according to the require-

ments. The angle can be designed between 90° and 180°.

Fig. 3 is a sectional view of the illuminating device accord-
ing to the present invention in a longitudinal direction. 1In
order to mount the light-emitting unit 22 on the carrier 1
using the COB technique, at least one through hole 17 1is
formed in the carrier 1, which goes from the first side sur-
face 11 to the second side surface 12 of the carrier 1. In
addition, an electrical conductor 15 is arranged in the
through hole 17, for providing electrical connection between
the LED chip, serving as the light-emitting unit 22, and the
circuit board 21. In this way, the LED chip can be cooled by
means of the carrier 1 which serves as a heat dissipating
body, and at the same time, can be electrically connected
with the circuit board 21 via the electrical conductor 15.
More specifically, the through hole 17 is filled with a fill-
ing material, e.g. thermal silica gel. The filling material
is used for electrically isolating the electrical conductor
15 from the carrier 1, and can also transfer heat of the LED

chip to the carrier.

Fig. 4 is a detailed diagram of the illuminating device 100
according to the present invention in the region of the
light-emitting unit 22. The figure schematically shows the
LED chip serving as the light-emitting unit 22, a through
hole 17, and the electrical conductor 15 arranged in the
through hole 17. The LED chip is mounted on the carrier 1
via the COB technique, and is electrically connected with the
electrical conductor 15 wvia a gold wire which is used as a
bonding wire 16. After the mounting is completed, it is fur-
ther necessary to fill an insulating filling material, for
example, insulating thermal silica gel (not shown in the fig-
ure), between the electrical conductor 15 and the through
hole 17.
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According to the design solution of the present invention,
the illuminating device 100 can further comprise a protective
cover (for the sake of conciseness, the protective cover is
not shown in the figure), wherein the protective cover can be
provided on the second side surface 12 of the carrier 1, and
the protective cover and the second side surface 12 define a
space enclosing the light-emitting unit 22, which thereby
achieves corresponding industrial level protection for the

LED chip and the circuit enclosed therein.

The above is merely preferred embodiments of the present in-
vention but not to limit the present invention. For the per-
son skilled in the art, the present invention may have vari-
ous alterations and changes. Any alterations, eqguivalent
substitutions, improvements, within the spirit and principle
of the present invention, should be covered in the protection

scope of the present invention.
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Patent claims

An illuminating device (100), comprising a carrier (1)
and a light-emitting assembly (2) provided on the carri-
er (1), the light-emitting assembly (2) comprises a cir-
cuit board (21) and at least one light-emitting unit
(22), characterized in that, the circuit board (21) is
provided on a first side surface (11) of the carrier
(1), and the light-emitting unit (22) is provided on a
second side surface (12) of the carrier (1) opposite to
the first side surface (11), wherein heat from the
light-emitting unit (22) is transferred to the carrier
through the second side surface (12) and then dissipat-

ed by the carrier (1).

The illuminating device (100) according to Claim 1,
characterized in that, the circuit board (21) 1is 1in
thermal contact with the first side surface (11) and the
light-emitting unit (22) is in thermal contact with the
second side surface (12), such that the carrier (1) pro-
vides a thermal conducting path for the circuit board
(21) and the light-emitting unit (22).

The illuminating device (100) according to Claim 2,
characterized in that, the thermal conducting path com-
prises a first thermal conducting path and a second
thermal conducting path, heat from the circuit board
(21) is dissipated through the first thermal conducting
path and heat from the light-emitting unit (22) is dis-
sipated through the second thermal conducting path.

The illuminating device (100) according to Claim 3,
characterized in that, the first thermal conducting path
starts from the circuit board (21) through the carrier
(1) to ambient air, and the second thermal conducting
path starts from the light-emitting unit (22) through

the carrier (1) to ambient air.
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10.

11.

15

The illuminating device (100) according to any of Claims
1-4, characterized in that, the carrier (1) is a heat

sink.

The illuminating device (100) according to any of Claims
1-4, characterized in that, the illuminating device
(100) comprises a reflecting structure (13), wherein the
reflecting structure (13) is formed on the second side
surface (12) of the carrier (1), and defines a mounting
area for mounting the light-emitting unit (22) on the

second side surface (12),.

The illuminating device (100) according to Claim o,
characterized in that, the reflecting structure (13) is
configured as an annular projection, wherein an inner
wall of the annular projection forms a reflecting sur-
face (131).

The illuminating device (100) according to Claim o,
characterized in that, the illuminating device (100)
comprises a plurality of reflecting structures (13),
wherein adjacent reflecting structures (13) are connect-
ed via a connection structure (14), wherein the connec-
tion structure (14) is so configured that the mounting
areas of the adjacent reflecting structures (13) are in

communication with each other.

The illuminating device (100) according to Claim 7,
characterized in that, a free end of the reflecting sur-
face (131) is at a height of 0.2-1.2mm from the second

side surface (12).

The illuminating device (100) according to Claim 7,
characterized in that, the free end of the reflecting
surface (131) is at a height of 0.omm from the second

side surface (12).

The illuminating device (100) according to Claim 7,
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12.

13.

14.

15.

le.

17.

16

characterized in that, viewed in a cross section of the
carrier (1), the reflecting surface (131) and the second

side surface (12) form an angle of 90°-180°.

The illuminating device (100) according to Claim o,
characterized in that, the reflecting structure (13) and
the carrier (1) are made in one piece via a hot die

casting process.

The illuminating device (100) according to any of Claims
1-4, characterized in that, the carrier (1) comprises a
groove (111) formed in the first side surface (11), and
the circuit board (21) is form-fittingly arranged in the

groove (111).

The illuminating device (100) according to any of Claims
1-4, characterized in that, at least one through hole
(17) going from the first side surface (11) to the se-
cond side surface (12) is formed in the carrier (1), and
an electrical conductor (15) for electrically connecting
the circuit board (21) and the light-emitting unit (22)
is arranged in the through hole (17).

The illuminating device (100) according to Claim 14,
characterized in that, the through hole (17) is filled
with a filling material for electrically isolating the

electrical conductor (15) from the carrier (1).

The illuminating device (100) according to Claim 15,
characterized in that, the filling material is thermal

silica gel.

The illuminating device (100) according to any of Claims
1-4, characterized in that, the light-emitting unit (22)
is mounted on the second side surface (12) of the carri-

er (1) by a chip-on-board technique.
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18.

19.

20.

21.

17

The illuminating device (100) according to any of Claims
1-4, characterized in that, the carrier (1) is made from

a metal, plastic or ceramic.

The illuminating device (100) according to any of Claims
1-4, characterized in that, the illuminating device
(100) further comprises a protective cover provided on
the second side surface (12), the protective cover and
the second side surface (12) defining a space enclosing
the light-emitting unit (22).

The illuminating device (100) according to any of Claims
1-4, characterized in that, the light-emitting unit (22)

is configured as an LED light-emitting unit.

The illuminating device (100) according to any of Claims
1-4, characterized 1in that, the circuit board (21) 1is

configured as an FR-4 type circuit board.
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