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LED LAMP USING MID TECHNOQLOGY

RELATED APPLICATIONS

{0001} This application claims priority to Korean Application No. 10-2016-0180808, filed

December 28, 2016, which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

{0002} The present disclosure relates to a light emitting diode (LED) lamp, and more
particularly, to an LED lamp which has a structure capable of enhancing design freedom and

simplifying a manufacturing process using molded interconnection device (MID) technology.

BACKGROUND ART

{0003] The light emitting diode (hereinafter, referred to as “LED”) refers to an
optoelectronic device that has a junction structure of P-type and N-type semiconductors, and emits
light energy due to combination of electrons and holes when a voltage is applied. The LEDs are
replacing halogen lamps as light sources of various lighting devices since they consume less
power, provide enhanced brightness, and have a long lifespan in comparison to normal halogen
famps. Furthermore, as an LED of white light develops in recent vears, its application field rapidly
expands, and the LED 1s widely used as a light source of a vehicle lamp as well as an indoor lamp

or a portable lighting device.

{6004] Lamps normally used in vehicles are primarily used for a lighting function for
viewing objects, a signal/warning function for informing other vehicles or other road users of a
driving state of a driver’s vehicle, and a decoration function for decorating vehicles.
Representative lamps for the lighting function are ceiling lamps inside vehicles or number plate

lighting lamps outside vehicles.

{0005] FIGS. 1 and 2 are an exploded perspective view and an assembly cross-sectional
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view, respectively, showing a related-art vehicle LED lamp which is used for vehicle number plate
lighting. As shown in the drawings, the related-art LED lamp includes a substrate 10, a thermal

conductive cover 20, a diffusion tube 30, and a pair of lead wires 40.

{6006] The substrate 10 may have a plurality of elements including an LED 11 mounted
thereon, has a predetermined circuit printed thereon to drive the LED 11, and is seated and
supported on an upper end of the thermal conductive cover 20. The thermal conductive cover 20
is divided into an upper end body 21 for allowing the substrate 10 to be seated thereon, and a
lower end body 22 for guiding the lead wires 40 and exposing the same to the outside. The
diffusion tube 30 is formed in a hemispherical shape and is fastened to the upper end of the thermal
conductive cover 20 to protect the LED 11 and to solve a spot phenomenon. The pair of lead
wires 40 have upper ends connected to the bottom surface of the substrate 10, and protrude to the
outside through a pair of penetrating holes 23 formed in the thermal conductive cover 20, and
have lower ends bent in opposite directions to each other and inserted into wire seating recesses

24 of the thermal conductive cover 20.

{0007} The LED lamp configured as described above is fastened to a lamp socket (not
shown}, and the pair of lead wires 40 exposed to the outside are electrically connected with an
external power source, such that the LED lamp is lit. In particular, as the LED lamp replaces an
existing halogen lamp, there are effects that power consumption and heat generation can be

reduced and the lifespan of the lamp extends.

{0008] However, the LED lamp should be provided with the lead wires 40 in order to be
electrically connected with an external lamp socket, and the lead wires 40 should be electrically
connected to the LED 11 through the substrate 10. Therefore, the related-art LED lamp has
problems that numerous components are required to configure a lamp module and thus a
manufacturing cost increases, and a manufacturing process becomes complicated by the assembly

of the respective components.

{0009] Furthermore, the LED lamp should have shapes processed in the thermal conductive
wire 20, for accommaodating the lead wires 40, such as the wire penetrating holes 23 and the wire
seating recesses 24. Therefore, the design freedom of the thermal conductive cover 20 forming
the body of the related-art LED lamp is extremely Himited, and there are many limitations in

applying the LED lamp to lamp sockets of various structures.
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{0010] Patent Document 0001 Korean Patent Laid-Open Publication No. 10-2012-
0075012 {published on July 6, 2012, titled “LED LAMP FOR VEHICLE NUMBER PLATE)

SUMMARY

{0011} The present disclosure has been suggested to solve the above-mentioned problems,
and an object of the present disclosure is to provide an LED lamp which can reduce a
manufacturing cost by simplifying a structure and an assembly process by omitting a
counfiguration of a lead wire by applying MID technology to a related-art LED larop, and can

enhance production efficiency.

{6012] In addition, another object of the present disclosure 1s to provide an LED lamp which
can enhance design freedom of a housing forming a main body of the LED lamp, and thus can be

applied to lamp sockets of various structures.

{0013} Still another object of the present disclosure is to provide an LED lamp which can
simplify a structure and a manufacturing process by directly mounting an LED package forming

a light source on an electrode pad of a housing,

10014} To achieve the above-described objects, an LED lamp of the present disclosure
includes: a housing including a light source accommodation portion having a light source seating
surface protruding inward, and a socket fastening portion having a fastening b extending
downward from the light source accommodation portion; a pair of light source mounting pads
which are formed on a surface of the light source seating surface of the housing to have a light
source mounted thereon; a pair of socket connection pads which are formed on a surface of the
fastening rib of the housing to be connected to a socket electrode; a patr of traces which are formed
on the housing to connect the hight source mounting pads and the socket connection pads; and a
light source unit which is seated on the light source mounting pads of the light socurce seating

surface,

{0015] Herein, the light source unit may include an LED package, and the LED package
may be surface mounted on the light source mounting pads, and the housing may be formed of a

plastic injection molding of a high heat resistant resin.
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{0016] In addition, the LED lamp may further include a reflector which ts formed along an
inner surface of the light source accommodation portion, and the reflector may be forrued of a

same material as that of the light source mounting pads.

{0017} Tn addition, the light source accommaodation portion may have a heat radiating hole

for fluidly coramunicating an inner space to an outside.

{0018} In addition, the LED lamp may further include: a heat radiating coating layer which
is formed by coating a thermal conductive resin over the surface of the housing; and a diffusion

cover which is fastened to an upper opening of the light source accommodation portion.

{0019] The LED lamp of the present disclosure has an electrode pad of a thin film directly
formed on the surface of the housing using MID technology, such that there are effects that a
structure and an assembly process can be simplified as a lead wire is omitted, and a manufacturing

cost can be reduced and production efficiency can be enhanced.

{06020] In addition, in the LED lamp of the present disclosure, various elements including
LED packages are directly mounted on the housing, and thus a substrate for mounting these is

removed, such that a structure and an assembly process can be simplified.

{0021} In addition, the housing forming the main body of the LED lamp of the present
disclosure can be tmplemented in various designs without regard to a fastening structure of a lead

wire and a substrate, and a lamp applicable to various types of lamp sockets can be designed.

BRIEF DESCRIPTION OF THE DRAWINGS

0022} FIG. 1 1s an exploded perspective view showing a related-art vehicle number plate
LED lamp;

{0023] FIG. 2 is a cross-sectional view showing the vehicle number plate LED lamp of FIG.
|5

{0024] FIG. 3 1s a perspective view showing an LED lamp according to one embodiment of

the present disclosure;
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16025] FIG. 4 1s an exploded perspective view showing the LED lamp of FIG. 3;

10026} FIG. 5 is a top view showing a housing which is a main part of FIG. 3;

{0027} FIG. 6 15 a bottom view showing the housing which 1s the main part of FIG. 3; and
{6028] FIG. 7 1s a perspective view showing an LED lamp according to another embodiment

of the present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

10029} The present disclosure and the technical objects achieved by embodiments of the
present disclosure will be more apparent by preferred embodiments of the present disclosure
which will be described below. Embodiments presented below are merely examples for describing
the present disclosure, and are not intended to limit the scope of the present disclosure. In the

29 <

description of the present disclosure, expressions “upper,” “lower,” “front,” “rear,” “left,” “right,”
or the like indicate orders, positions, directions, or the like which are relative to one another, and
are not limited to their dictionary defirutions. In addition, an LED lamp described in the present
disclosure refers to a head portion of a lighting module which is fastened to an external lamp

socket and is supplied with power by the lamp socket.

{60306} FIG. 3 is a perspective view showing an LED lamp according to one embodiment of
the present disclosure, FIG. 4 is an exploded perspective view showing the LED lamp of FIG. 3,
and FIGS. 5 and 6 are a top view and a bottom view showing a housing which is a main part of

FIG. 3, respectively.

{0031} As shown in these drawings, the LED lamp according to one embodiment of the
present disclosure 1ncludes a housing 100 formung a body of the lamp, a light source module 200
seated on an upper portion of the housing, a diffusion cover 300 for sealing an upper opening of

the housing, and a surface electrode 400 formed on a surface of the housing.

10032} The housing 100 forms a main body of the LED lamp, and has an upper portion for
accommaodating the light source module 200 and a lower portion fastened to an external lamp

socket {not shown). To achieve this, the housing 100 includes a light source accommodation
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portion 110 formed on the upper portion thereof to accommodate the light source module 200,
and a socket fastening portion 120 formed on the lower portion thereof to be fastened to the lamp

socket.

{0033} The light source accommodation portion 110 1s formed in a hollow cup shape and
provides a light source seating surtace 111 formed therein, and the light source seating surface
111 protrudes inward from an inner wall surface of the light source accommeodation portion 110
of the cup shape. A pair of light source mounting pads 410 are formed on the light source seating
surface 111 to be electrically separated from each other to supply power to the light source module

200.

{6034] The light source accommodation portion 110 has a heat radiating hole 113 having an
mnterior divided into a plurality of spaces by a reinforcing rib 112 and having a penetrating lower
end. The heat radiating hole 113 fluidly communicates the inner space of the light source
accommodation portion 110 to the outside, thereby rapidly discharging heat generated in the light
source module 200 to the outside.  The heat radiating hole 113 may form a honeycombed
structure which is divided by the plurality of reinforcing ribs 112, In addition, the light source
accommodation portion 110 may further include a plurality of heat radiating ribs protruding
outward so as to allow heat absorbed from the light source module 200 to be rapidly discharged

to the outside through the surface of the housing.

10035] A plurality of fastening recesses 114 may be formed on an edge of an upper end of
the light source accommeodation portion 110 so as to have the diffusion cover 300 fastened thereto,
and a guide protrusion 115 may be formed on an inner wall of the upper end of the light source
accommodation portion 110 to guide fastening of the light source module 200 and to distinguish

a polarity.

{0036} The socket fastening portion 120 is provided with fastening ribs 122 extending
downward from the center portion of the light source accommodation portion 110, and the
fastening ribs 122 may protrude toward both sides of a center shaft 121 of a pillar shape In
addition, the socket fastening portion 120 is provided with an excess insertion prevention
protrusion 123 protruding from an end of the center shaft 121, and the excess insertion prevention
protrusion 123 prevents excess insertion when the LED lamp is inserted into a lamp socket. In

addition, the socket fastening portion 120 1s provided with a release prevention locking portion
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124 recessed into or protruding from the surface of the fastening rib 122, and the release

prevention locking portion 124 prevents the LED lamp from being easily released from the lamp
socket due to a vibration, etc. when the LED lamp is fastened to the lamp socket, and is engaged
with the lamp socket having a protruding or recessed shape, thereby enhancing reliability of

electrode contact.

{6037] The housing 100 contigured as described above may be manufactured by injection
molding using a plastic resin. In this case, preferably, the housing 100 may be formed of a resin
of a material having high thermal conductivity so as to rapidly discharge heat generated 1n the
hight source module 200. In addition, a heat radiating resin layer may be further coated over the
surface of the housing 100 using a resin of high thermal conductivity so as to radiate heat. The
heat radiating resin layer is coated along the surface of the housing 100 and the surface of the
surface electrode 400 to have a predetermined thickness, and functions to absorb heat of the

housing 100 and the surface electrode 400 and to discharge heat to the outside.

{6038] The light source module 200, which 13 a light source of the LED lamp, forms a
module which has a plurality of LED packages 220 mounted on a substrate 210. The LED
packages 220 may be formed of a plurality of LED elements emitting light of different colors, and
the substrate 210 may be formed of a flat type printed circutt board (PCB) or flexible PCB (FPCB).
A circuit pattern is printed on the substrate 210, and the LED packages 220 and various elements
for controlling driving of the LED packages 220 are mounted on the circuit pattern. In addition,
the substrate 210 has a guide recess 215 formed therein to correspond to the guide protrusion 115

of the light source accommodation portion 110.

10039} The light source module 200 is assembled by being seated on the light source seating
surface 111 through the upper opening of the light source accommodation portion 110, and in this
case, the light source module 200 is electrically connected to the light source mounting pad 410
formed on the light source seating surface 111, In this case, preferably, the housing 100 may be
formed of a high heat resistant material which can sufficiently withstands a reflow process for

seating the substrate.

10048} The diffusion cover 300 is formed in a hemispherical or cylindrical shape, and has a
hollow formed therein and a lower portion opened, and is assembled with the light source

accornmodation portion 100 so as to seal the opening of the light source accormmodation portion
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110. Fastening protrusions 304 are formed at an edge of a lower end of the diffusion cover 300
to correspond to the fastening recesses 114 of the hight source accommodation portion 110, such
that the diffusion cover 300 is removably assembled with the light source accommodation portion
110. Such diffusion cover 300 provides a light mixing space inside to allow light emitted from the
LED package 220 to be sufficiently mixed in the space, such that a spot phenomenon of light
emitted through the diffusion cover 300 can be minimized. The diffusion cover 300 may be

formed of a resin of a transparent or transhucent material to which a light diffusing agent is added.

{06041] The surface electrode 400 is a lead electrode for supplying power to the light source
module 300 through the surface of the housing 100, and, in the present disclosure, the surface
electrode 400 may be formed of an electrode having a conductive metal of a thin film directly

formed on the surface of the housing 100, and may be formed by using MID technology.

{06042} In general, the MID technology is technology for implementing a circuit by forming
a pattern on a surface or an inside of a plastic injection molding, and makes it possible to fabricate
a three~-dimensional (3D) electric component. Tn recent years, plastic molding products for diverse
purposes which have a circuit directly formed on a 3D injection molding using the MID
technology are introduced, and a pattern which can be metallized may be formed on a surface of
an injection molding through laser direct structuring (LDS), laser masking (LDAT/Modat),
physical vapor deposition (PVD), or the like, as a method for giving a conductive pattern to a
plastic imjection molding, and then a conductive circuit of a thin film may be formed using
electroless plating or electro plating.  As a method for giving a conductive pattern applied to
the present disclosure, various kinds of MID technology can be applied in addition to the above-

described methods.

0043] The surface electrode 400 may include the pair of light source mounting pads 410
formed on the surface of the light source seating surface 111 of the light source accommodation
portion 100, a pair of socket connection pads 420 formed on the surfaces of the fastening ribs 122
of the socket fastening portion 120, and a pair of traces 430 formed along the surface of the

housing 100 to connect the light source mounting pads 410 and the socket connection pads 420,

10044} The pair of light source mounting pads 410 may supply power to the light source
moditle 400 mounted on the light source seating surface 111, and the pair of socket connection

pads 420 is in contact with an electrode of the lamp socket to receive power from the lamp socket.



WO 2018/125595 PCT/US2017/066350

The surtace electrode 400 may transmit power supplied from the socket connection pads 420 to
the light source mounting pads 410 through the traces 430, thereby lighting the light source
module 400, In this case, the traces 430 are formed along an outer surface of the housing or a
surface of a via hole penetrating through the housing, and connect the light source mounting pads

410 and the socket connection pads 420.

{0045] Accordingly, in the LED lamp of the present disclosure, the lead electrode for
supplying power is directly formed on the surface of the housing using the MID process, such that
the housing 100 can have various 3D shapes and thus there is an advantage of enhanced design
freedom of the shape of the LED lamp. In addition, the present disclosure does not require a
separate lead wire for supplying power to the light source module 200, and thus can simplity a

structure and an assembly process.

{0046] FI(G. 7 1s a perspective view showing an LED lamp according to another embodiment
of the present disclosure. In the LED lamp according to another embodiment, the LED package

is directly mounted in the housing.

{0047} Specifically, referring to the drawing, the light source accommodation portion 110
provides the light source seating surface 111 in an inner space thereof, and the pair of light source
mounting pads 410 are formed on the light source seating surface 111. The LED package 220 1s
directly seated on the light source mounting pads 410 on the light source seating surface 111 by
surface mounting. In this case, various control elements for driving the LED package 220 may be
surface mounted on a separate circuit portion formed on the other side surface of the housing 100

by the trace 430.

{60438] The housing 100 should be formed by a high heat resistant material which can
sufficiently withstand a reflow process, such that the LED package 220 can be directly surface
mounted on the housing 100. For example, the housing 100 may be formed by using a resin based
on polyetherimide (PET), polyphtalamide (PPA), liquid crystal polymer (LCP), or polyamide (PA),
and preferably, may be formed of a resin which is resistant to high temperature greater than or
equal to about 280°C. Since the LED package 220 1s directly mounted on the surface of the
housing 100 described above, there is an advantage that a separate substrate such as a PCB or an

FPCB having a circutt printed thereon is not required.

{0049] The LED package 220 may be mounted on the housing 111 by using a conductive
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adhesive, in addition to the surface mounting process, and in this case, the housing 100 may be

formed of a normal plastic injection molding rather than a high heat resistant material.

{0050] In addition, the LED lamp may further include a reflector 440 formed along an inner
surface of the light source accommodation portion 110. The reflector 440 prevents light emitted
from the LED package 220 from being absorbed into the light source accommodation portion 110,
and may reflect light inside the light source accommodation portion 110, thereby enhancing

brightness of the LED lamp.

0051} Such reflector 440 may be formed by coating a resin mixed with a light reflector
over an tnner surface of the light source accommodation portion 110, and may be formed of the
same material as that of the light source mounting pads 410. Since conductive metal forming the
light source mounting pads 410 normally shows excellent light reflectivity, when the retlector 440
is formed of the same material as that of the light source mounting pads 410, the light reflector
440 may be formed with the light source mounting pads 410 through a plating process, and thus
there is an advantage that a separate process for forming the reflector 440 is not added. To this
case, preferably, the reflector 440 may be divided into a pair of reflectors and may be formed on

as wide a region of the inner surface of the light source accommodation portion 440 as possible.

[6652] Although the present disclosure has been described with reference to one
embodiment illustrated in the drawings, it will be understood by an ordinary person skilled in the
related art that various changes can be made therefrom and other equivalent embodiments are

possible.

10
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What is claimed is:

1. An LED lamp comprising:

a housing comprising a light source accommodation portion having a light source seating
surface protruding inward, and a socket fastening portion having a fastening rib extending
downward from the hght source accommodation portion;

a pair of light source mounting pads which are formed on a surface of the light source
seating surface of the housing to have a light source mounted thereon;

a pair of socket connection pads which are formed on a surface of the fastening rib of the
housing to be connected to a socket electrode;

a pair of traces which are formed on the housing to connect the light source mounting pads
and the socket connection pads; and

a light source unit which is seated on the light source mounting pads of the light source

seating surface.

2. The LED lamp of claim 1, wherein the light source unit comprises an LED

package, and the LED package i3 surface mounted on the light source mounting pads.

3. The LED lamp of claim 1, wherein the housing is formed of a plastic injection molding

of a high heat resistant resin.

4, The LED lamp of claim 1, further comprising a reflector which is formed along

an inner surface of the light source accommodation portion.

5. The LED lamp of claim 4, wherein the reflector ts formed of a same material as

that of the light source mounting pads.

6. The LED lamp of claim |, wherein the light source accommodation portion has a

heat radiating hole for fluidly communicating an inner space to an outside.

7. The LED lamp of claim 1, further comprising a heat radiating coating layer which

is formed by coating a thermal conductive resin over the surface of the housing.

11
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8. The LED lamp of claim 1, further comprising a diffuston cover which is fastened

to an upper opening of the light source accommodation portion.

12
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