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Description

BACKGROUND

[0001] Embodiments relate to a light emitting device
and a lighting system having the same.
[0002] Light emitting diodes (LEDs) are a kind of sem-
iconductor device for converting electrical energy into
light. Such an LED has advantages such as low power
consumption, a semi-permanent life cycle, a fast re-
sponse time, safety, and environment friendly compared
to the related art light source such as a fluorescent lamp
and an incandescent bulb. Many studies are being in
progress in order to replace the existing light sources
with LEDs. Also, the LEDs are being increasingly used
according to the trend as light sources of a variety of
lamps used in indoor and outdoor places and lighting
devices such as liquid crystal display devices, score-
boards, and streetlamps. Further examples of light emit-
ting devices and systems according to the prior art are
known from JP 2010114387.

SUMMARY

[0003] Embodiments as disclosed provide a light emit-
ting device having a new structure and a lighting system
having the same.
[0004] Embodiments as disclosed provide a light emit-
ting device including an insulation film for supporting a
plurality of metal layers and a light emitting chip electri-
cally connected to the plurality of metal layers and a light-
ing system having the same.
[0005] Embodiments as disclosed provide a light emit-
ting device in which a resin layer is disposed around a
light emitting chip and a guide member is disposed
around the resin layer and a lighting system having the
same.
[0006] In one embodiment of the present invention, a
light emitting device includes: a plurality of metal layers
spaced from each other; a first insulation film having an
opened area in which a portion of top surface of the plu-
rality of metal layers is opened, the first insulation film
being disposed around top surfaces of the plurality of
metal layers; a light emitting chip disposed on at least
one of the plurality of metal layers, the light emitting chip
being electrically connected to the other metal layer; a
resin layer disposed on the plurality of metal layers and
the light emitting chip; and a first guide member disposed
on the first insulation film, the device further comprising
the additional features as claimed in claim 1.
[0007] The embodiment provides a light emitting de-
vice including: a second insulation film corresponding to
between the plurality of metal layers and having a wider
width than an interval between the plurality of metal lay-
ers, on at least one of a top surface and a lower surface
of the plurality of metal layers.
[0008] The embodiment provides a light emitting de-
vice including: an adhesive layer between the plurality of

metal layers and the first insulation film and the second
insulation film.
[0009] Embodiments as disclosed provide a light emit-
ting device wherein the first guide member is formed of
a non-metallic material, the first guide member is dis-
posed on at least one of a top surface of the first insulation
film and the plurality of metal layers.
[0010] The embodiment provides a light emitting de-
vice including: a second guide member on the second
insulation film, wherein the first guide member and the
second guide member are connected to each other.
[0011] The embodiment according to claim 6 provides
a light emitting device wherein the first insulation film and
the second insulation film comprise a light-transmitting
film or a phosphor film.
[0012] The embodiment according to claim 7 provides
a light emitting device wherein the first insulation film and
the second insulation film comprise at least one selected
from the group consisting of a polyimide (PI) film, a pol-
yethylene terephthalate (PET) film, an ethylene vinyl ac-
etate (EVA) film, a polyethylene naphthalate (PEN) film,
a tree acetyl cellulose (TAC) film, a polyamide-imide
(PAI) film, a polyether-ether-ketone (PEEK) film, a per-
fluoroalkoxy (PFA) film, a polyphenylene sulfide (PPS),
and a resin film.
[0013] Embodiments as disclosed provide a light emit-
ting device including: widths of the first and second guide
member are narrower than those of the first and second
insulation films.
[0014] Embodiments as disclosed provide a light emit-
ting device wherein the first and second guide members
comprise at least one of a resin material or other non-
metallic material.
[0015] Embodiments as disclosed provide a light emit-
ting device including: a thickness of the plurality of metal
layers is in a range of about 15 mm to about 300 mm.
[0016] The embodiment as claimed in claim 8 provides
a light emitting device including: the plurality of metal
layers comprise a first metal layer, a second metal layer,
and a third metal layer between the first metal layer and
the second metal layer; and the light emitting chip is dis-
posed on the third metal layer and is electrically connect-
ed to the first metal layer and the second metal layer.
[0017] The embodiment according to claim 13 pro-
vides a light emitting device including: an insulating ad-
hesion material between the plurality of metal layers.
[0018] Embodiments as disclosed provide a light emit-
ting device wherein at least one of side surfaces, lower
surfaces, and top surfaces of the plurality of metal layers
has an uneven structure.
[0019] The embodiment according to claim 15 pro-
vides a light emitting device including: a third insulation
film between the light emitting chip and the first insulation
film and a third guide member between the light emitting
chip and the first and second insulation films.
[0020] The details are set forth in the accompanying
drawings and the description below. Other features will
be apparent from the description and drawings, and from
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the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Fig. 1 is a perspective view of a light emitting device.
Fig. 2 is a side sectional view taken along line A-A
of Fig. 1.
Figs. 3 to 10 are views illustrating a process of man-
ufacturing the light emitting device of Fig. 1.
Figs. 11 and 12 are side sectional views of a light
emitting device.
Figs. 13 and 14 are perspective and side sectional
views of a light emitting device.
Figs. 15 and 16 are plan and side sectional views of
a light emitting device.
Fig. 17 is a view illustrating a modified example of
the light emitting device of Fig. 15.
Figs. 18 to 27 are views illustrating modified exam-
ples of a metal layer and an insulation film.
Figs. 28 to 51 are views illustrating modified exam-
ples of a light emitting device.
Figs. 52 and 53 are a side sectional view and a circuit
diagram illustrating another example of a light emit-
ting device.
Figs. 54 and 55 are a side sectional view and a circuit
diagram illustrating another example of a light emit-
ting device.
Fig. 56 is a side sectional view illustrating a modified
example of a metal layer of a light emitting device.
Figs. 57 to 59 are views illustrating modified exam-
ples of a metal layer of a light emitting device.
Figs. 60 and 61 are views illustrating an example of
a light emitting chip.
Fig. 62 is a perspective view illustrating an example
of a display device.
Fig. 63 is a perspective view illustrating another ex-
ample of the display device.
Fig. 64 is a view of a lighting unit.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0022] In the description, it will be understood that
when a layer (or film), region, pattern or structure is re-
ferred to as being ’on’ or ’under’ another layer (or film),
region, pad or pattern, the terminology of ’on’ and ’under’
includes both the meanings of ’directly’ and ’indirectly’.
Further, the reference about ’on’ and ’under’ each layer
will be made on the basis of drawings.
[0023] In the drawings, the thickness or size of each
layer is exaggerated, omitted, or schematically illustrated
for convenience in description and clarity. In the draw-
ings, the thickness or size of each layer is exaggerated,
omitted, or schematically illustrated for convenience in
description and clarity.
[0024] Hereinafter, reference to the accompanying
drawings is made.

[0025] Fig. 1 is a perspective view of a light emitting
device. Fig. 2 is a side-sectional view taken along line A-
A of FIG. 1.
[0026] Referring to Figs. 1 and 2, a light emitting device
100 includes a plurality of metal layers 11 and 13, insu-
lation films 20 (21 and 23) on the metal layers 11 and 13,
a light emitting chip 41 on a first metal layer 11 of the
plurality of metal layers 11 and 13, a guide member 31
on the insulation films 20, and a resin layer 61 covering
the light emitting chip 41 on the metal layers 11 and 13.
[0027] The metal layers 11 and 13 may include at least
two layers. The at least two metal layers 11 and 13 may
be spaced from each other so that the two metal layers
11 and 13 are electrically opened or physically spaced
from each other. The metal layers 11 and 13 may be
realized using a metal plate such as a lead frame.
[0028] Lower surfaces S3 of the plurality of metal lay-
ers 11 and 13 may be flush with each other and side
surfaces S1 may be exposed to the outside. Thermal
efficiency may be improved through the exposed lower
surfaces S3 and side surfaces S1 of the metal layers 11
and 13. At least two metal layers 11 and 13 may be used
as electrodes, respectively.
[0029] The plurality of metal layers 11 and 13 may be
formed of Fe, Cu, an alloy containing Fe such as Fe-Ni,
Al, an alloy containing Al, or an alloy containing Cu such
as Cu-Ni and Cu-Mg-Sn. Also, each of the metal layers
11 and 13 may be provided as a single or multi layer.
The metal layers 11 and 13 are formed of a material such
as Fe or Cu. Also, a reflective layer formed of Al, Ag, or
Au or a bonding layer may be disposed on top and/or
lower surfaces of the metal layers 11 and 13.
[0030] When the metal layers 11 and 13 are formed
with the lead frames, mechanical strength and thermal
conductivity may be superior. In addition, a thermal ex-
pansion coefficient may be large, machinability may be
improved, there may be a little loss when a bending op-
eration is repeatedly performed, and plating or soldering
process may be easily performed.
[0031] Each of the metal layers 11 and 13 may have
a thickness of about 15 mm to about 300 mm, and pref-
erably, about 15 mm to about 50 mm. Also, the metal
layers 11 and 13 may serve as a support frame for sup-
porting the entire light emitting device and a heat-dissi-
pating member for conducting heat generated from the
light emitting chip 41. In outer areas of the metal layers
11 and 13, a length Y1 of a first direction Y and a length
X1 of a second direction X perpendicular to the first di-
rection Y may vary according to a size of the light emitting
device 100.
[0032] The light emitting device 100 may not include a
separate body, e.g., a resin-based body formed of
polyphthalamide (PPA). Thus, injection and molding
processes for coupling the metal layers 11 and 13 to the
body may be omitted. A portion of each of the metal layers
11 and 13 may have a flexibly curved shape or be bent
at a predetermined angle, but is not limited thereto.
[0033] Hereinafter, the metal layers 11 and 13 includ-
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ing a first metal layer 11 and a second metal layer 13 will
be described as an example. Lower surfaces S3 of the
first metal layer 11 and the second metal layer 13 may
be flush with each other. Also, the first and second metal
layers 11 and 13 may be bonded to a printed circuit board
(PCB) or a heatsink plate using soldering.
[0034] A separation part 17 may be disposed between
the first metal layer 11 and the second metal layer 18.
The separation part 17 may physically space the first
metal layer 11 from the second metal layer 13. The sep-
aration part 17 may have one of a straight line shape, a
curved line shape, and a bent line shape. The line shape
may have a width or shape varying according to shapes
or sizes of the first and second metal layers 11 and 13.
The separation part 17 divides one metal frame into the
first and second metal layers 11 and 13. Also, each of
the first and second metal layers 11 and 13 may have a
shape or size varying according to a width and position
of the separation part 17.
[0035] The first and second metal layers 11 and 13
may be spaced an interval G1 of about 10 mm from each
other. The interval G1 may be a width of the separation
part 17. Also, the separation part 17 may prevent the two
metal layers 11 and 13 from being electrically short-
circuited to each other. The separation part 17 may be
empty or filled with a material, but is not limited thereto.
[0036] The first or second metal layer 11 or 13 may
have various shapes such as a circular shape, a polyg-
onal shape, and a hemisphere shape through a cutting
process.
[0037] An oxidation prevention layer may be disposed
on surfaces of the first and second metal layers 11 and
13 and is formed of Au layer. The oxidation prevention
layer may prevent the surfaces of the first and second
metal layers 11 and 13 from being deformed.
[0038] Insulation films 21 and 23 are disposed on the
first and second metal layers 11 and 13, respectively.
The insulation films 21 and 23 may be disposed around
the first metal layer 11 or/and the second metal layer 13.
[0039] The insulation films 21 and 23 may be attached
to top surfaces of the first and second metal layers 11
and 13 to support the first and second metal layers 11
and 13, respectively. The insulation films 21 and 23 may
be attached to top surfaces of the plurality of metal layers
11 and 13 to support the metal layers. Substantially, the
insulation films 21 and 23 may perform a function similar
to that of the body.
[0040] Each of the insulation films 21 and 23 may in-
clude a light-transmitting or non-light-transmitting film.
For example, each of the insulation films 21 and 23 may
include a polyimide (PI) film, a polyethylene terephthalate
(PET) film, an ethylene vinyl acetate (EVA) film, a poly-
ethylene naphthalate (PEN) film, a triacetyl cellulose
(TAC) film, a polyamide imide (PAI) film, a polyether ether
ketone (PEEK) film, a perfluoroalkoxy (PFA) film, a
polyphenylene sulfide (PPS) film, and resin films (PE,
PP, and PET).
[0041] Adhesion layers are disposed between the in-

sulation films 21 and 23 and the metal layers 11 and 13,
respectively. The adhesion layers may attach the insu-
lation films 21 and 23 to the metal layers 11 and 13, re-
spectively. For example, the insulation films 21 and 23
may be a double-sided adhesive tape or a single adhe-
sive tape.
[0042] Each of the insulation films 21 and 23 may be
formed of a material having a predetermined reflective
index, e.g., a reflective index of about 30% or more. The
reflection characteristics of the insulation films 21 and 23
may improve surface reflection efficiency within the light
emitting device 100.
[0043] Also, each of the insulation films 21 and 23 may
have an optical function. Here, the optical function may
be a function of a light-transmitting film having reflectance
of about 50% or more, and preferably, a light-transmitting
film having reflectance of about 70%. Each of the insu-
lation films 21 and 23 may include a phosphor. The phos-
phor may be coated on a top or lower surface of each of
the insulation films 21 and 23 or added into the insulation
films 21 and 23. The phosphor may include at least one
of a YAG-based phosphor, a silicate-based phosphor,
and a nitride-based phosphor. The phosphor may have
a visible light-based wavelength such as a wavelength
of a red, yellow, or green color. Also, each of the insulation
films 21 and 23 may be realized as a phosphor film. The
phosphor film may absorb light emitted from the light
emitting chip 41 to emit light having a different wave-
length.
[0044] Also, each of the insulation films 21 and 23 may
include a moisture resistance film. The moisture resist-
ance film may prevent moisture from being permeated
to prevent the first and second metal layers 11 and 13
from being oxidized and short-circuited.
[0045] A portion of a top, lower, or side surface of each
of the insulation films 21 and 23 may have a roughness
structure, but is not limited thereto.
[0046] Each of the insulation films 21 and 22 may have
a thickness thicker than that of each of the metal layers
11 and 13. For example, each of the insulation films 21
and 22 may have a thickness of about 30 mm to about
500 mm, and preferably, a thickness of about 40 mm to
about 60 mm.
[0047] The insulation films 21 and 23 are divided into
a first insulation film 21 disposed on a periphery portion
of top surfaces of the two metal layers 11 and 13 and a
second insulation film 23 disposed on a top surface of a
boundary area of the first and second metal layers 11
and 13. The second insulation film 23 may be a portion
of the first insulation film 21. Also, the second insulation
film 23 is integrally connected to the first insulation film
21. The first and second insulation films 21 and 23 may
be formed of the same material and formed as one film.
[0048] The first insulation film 21 may have a constant
width W1. Alternatively, the first insulation film 21 may
have widths different from each other. The first insulation
film 21 may have a width W1 of at least several ten mm
or more. The second insulation film 23 may have a con-
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stant width W2. Alternatively, the second insulation film
23 may have widths different from each other. The sec-
ond insulation film 23 may have a width W2 wider than
the interval G1 between the metal layers 11 and 13. For
example, the second insulation film 23 may have a width
of about 20 mm or more. The width W1 of the first insu-
lation film 21 may be equal to or different from the W2 of
the second insulation film 23. The second insulation film
23 may have a width of at least 20 mm or more to support
the two metal layers 11 and 13.
[0049] The second insulation film 23 corresponds be-
tween the first metal layer 11 and the second metal layer
13. Also, the second insulation film 23 is disposed on the
top surfaces of the first and second metal layers 11 and
13 with a width wider than the interval between the metal
layers 11 and 13.
[0050] Outer surfaces of the insulation films 21 and 23
may be flush with the side surfaces of the firs and second
metal layers 11 and 13. Alternatively, the outer surfaces
of the insulation films 21 and 23 may be disposed inside
the side surfaces of the first and second metal layers 11
and 13.
[0051] Also, the first insulation film 21 may be contin-
uously or discontinuously disposed. The continuous film
may have a structure in which one film is provided, and
the discontinuous film may have a structure in which plu-
rality of films are provided.
[0052] The insulation films 21 and 23 may have open
areas A1 and A2. The opened areas A1 and A2 may be
holes or opened areas. Also, the opened areas A1 and
A2 may be areas in which the top surface(s) of the first
metal layer 11 or/and the second metal layer 13 is(are)
exposed through the inside of each of the insulation films
21 and 23.
[0053] The opened areas A1 and A2 include a first
opened area A1 through which a portion of the top surface
of the first metal layer 11 is exposed and a second opened
area A2 through which a portion of the top surface of the
second metal layer 13 is exposed. The first opened area
A1 may have a size and shape equal to or different from
those of the second opened area A2. Although the two
opened areas A1 and A2 are provided when the two metal
layers 11 and 13 are provided, the number of opened
areas may increase if three or more metal layers 11 and
13 are provided. Each of the opened areas A1 and A2
may have a size and shape varying according to a width
and shape of each of the insulation films 21 and 23.
[0054] One of the plurality of opened areas A1 and A2,
e.g., the second opened area S2 may have a minimum
width of about 60 mm. When the second opened area A2
has a narrow width, the bonding of a second wire 52 may
be interrupted. Thus, the second opened area A2 may
have a width of at least 60 mm. The first opened area A1
may have a width enough to mount the light emitting chip
41. Also, the first opened area A1 may have a width wider
than that of the second opened area A2. Here, although
the first opened area A1 is described as an area on which
the light emitting chip 41 is mounted and the second

opened area A2 is described as an area to which a sec-
ond wire 52 is bonded, the present disclosure is not lim-
ited thereto. For example, the first opened area A1 may
be an area to which a second wire 52 is bonded and the
second opened area A2 may be an area on which the
light emitting chip 41 is mounted.
[0055] The guide member 31 is disposed on the first
insulation film 21. The guide member 31 may be formed
of a resin material or a non-metallic material. The guide
member 31 may be defined as a reflective member or/and
a dam member for preventing the resin material from
overflowing.
[0056] The guide member 31 may be formed of a resin
material such as solder resist. The solder resist may have
a white color. Thus, incident light may be effectively re-
flected by the white color.
[0057] Also, the guide member 31 may be formed of
non-metallic material. The non-metallic material may in-
clude a resin having a white color, e.g., a resin material
(e.g., PPA) having at least one of solder resist, titanium
dioxide (TiO2), and glass fiber or a polymer material (e.g.,
silicon-based or epoxy-based material). Alternatively, the
non-metallic material may include a material equal to that
of the insulation film.
[0058] The guide member 31 may be formed of non-
metallic material having a reflection characteristic of
about 50% or more, and preferably, a reflection charac-
teristic of about 90% or more.
[0059] The guide member 31 may have a thickness T2
of about 15 mm to about 500 mm. Also, the guide member
31 may have a thickness equal to or different from that
of each of the insulation films 21 and 23. The guide mem-
ber 31 may have a thickness thicker than that of each of
the insulation films 21 and 23. The guide member 31 may
have a thicker thickness in consideration of distribution
of an orientation angle of light. Also, a top surface of the
guide member 31 is higher than that of the light emitting
chip 41 to reflect light.
[0060] The guide member 31 is disposed on the first
insulation film 21 to correspond to a surrounding of the
light emitting chip 14. The guide member 31 may be a
frame, ring, or loop shape when viewed from a top side
thereof. The guide member 31 may have a circular or
polygonal shape when viewed from a top side thereof.
Also, the guide member 31 may prevent the resin layer
61 from overflowing.
[0061] The guide member 31 may have a width equal
to or different from that of the first insulation film 21. When
the guide member 31 has a width equal to that of the first
insulation film 21, the surface reflection efficiency may
be improved. When the guide member 31 has a width
less than that of the first insulation film 21, the guide mem-
ber 31 may be stably disposed on the first insulation film
21. Since the guide member 31 is disposed along the
first insulation film 21, the guide member 31 may have
the opened area.
[0062] When the guide member 31 has conductivity,
the guide member 31 may be disposed on the top surface

7 8 



EP 2 418 700 B1

6

5

10

15

20

25

30

35

40

45

50

55

of the first insulation film 21. Also, a portion of the guide
member 31 may contact one of the plurality of metal lay-
ers 11 and 13. Also, when the guide member 31 is formed
of an insulation material, the guide member 31 may con-
tact top surfaces of the metal layers 11 and 13.
[0063] The light emitting chip 41 may be disposed on
the first metal layer 11 and electrically connected to the
first and second metal layers 11 and 13.
[0064] The light emitting chip 41 may be a light emitting
diode having a wavelength band of visible light and emit-
ting red, green, blue, or white light or a light emitting diode
having a wavelength band of ultraviolet light, but is not
limited thereto.
[0065] The light emitting chip 41 may be realized as a
lateral type chip in which two electrodes are disposed in
parallel to each other or a vertical type chip in which two
electrodes are disposed on sides opposite to each other.
The lateral type chip may be connected to at least two
wires 51 and 52, and the vertical type chip may be con-
nected to at least one wire (e.g., reference numeral 52).
[0066] The light emitting chip 41 may adhere to the first
metal layer 11 using a conductive or insulation adhesive.
Here, when an electrode is disposed on a lower portion
of the light emitting chip 41, the conductive adhesive may
be used. Also, when an insulation substrate is disposed
on the lower portion, the conductive adhesive or the in-
sulation adhesive may be used.
[0067] The light emitting chip 41 may be connected to
the first metal layer 11 using a first wire 51 and the second
metal layer 13 using a second wire 52. Also, the light
emitting chip 41 may be electrically connected to the first
and second metal layers 11 and 13 in a flip chip type.
[0068] Although the light emitting chip 41 is disposed
on the first metal layer 11, the light emitting chip 41 may
be disposed on the first metal layer 11 and/or the second
metal layer 13, but is not limited thereto.
[0069] The light emitting chip 41 may be connected to
the first metal layer 11 using the
first wire 51 and the second metal layer 13 using the
second wire 52. Here, the light emitting chip 41 may have
a thickness of about 80 mm or more. The highest point
of one of the wires 51 and 52 may be disposed at a po-
sition higher by about 40 mm or more from the top surface
of the light emitting chip 41.
[0070] A phosphor layer may be coated on the surface
of the light emitting chip 41. The phosphor layer may be
disposed on the top surface of the light emitting chip 41.
[0071] Also, a protective device such as a Zener diode
or transient voltage suppressor (TVS) diode for protect-
ing the light emitting chip 41 may be disposed on or under
at least one of the first and second metal layers 11 and
13. The protective device may be electrically connected
to the light emitting device 41. The protective device may
be connected to the first and second metal layers 11 and
13 and connected to the light emitting chip 41 in parallel.
Thus, the protective device may protect the light emitting
chip 41 against an abnormal voltage applied into the light
emitting chip 41. The protective device may be omitted.

[0072] The resin layer 61 is disposed on the first and
second metal layers 11 and 13. A portion of the resin
layer 61 may be disposed on the top surface of the first
insulation film 21. The resin layer 61 is disposed on an
opened area inside the guide member 31. The opened
area of the guide member 31 may be greater than the
first and second opened areas A1 and A2. The resin layer
61 may cover the inner area of the guide member 31,
e.g., the first opened area A1 and the second opened
area A2. The resin layer 61 may be physically separated
from the first opened area A1 and the second opened
area A2.
[0073] The resin layer 61 may be formed of a trans-
parent resin-based material, e.g., silicon or epoxy resin.
[0074] The resin layer 61 may have a thickness T3 of
about 80 mm to about 500 mm. The resin layer 61 may
be provided as a single or multi layer. When the resin
layer 61 has the multi-layered structure, the lowermost
layer may have a thickness less than that of about 80 mm.
[0075] When the resin layer 61 has the multi-layered
structure, the resin layer 61 may be stacked with the
same material as or materials different from each other.
Alternatively, the multi layers may be stacked in an order
of from a layer having a low hardness to a layer having
a high hardness or from a layer having a high reflective
index to a layer having a low reflective index.
[0076] A portion of a top surface of the resin layer 61
may be lower than that of the guide member 31 or higher
than that of each of the insulation films 21 and 23. Also,
the resin layer 61 may be disposed at a height enough
to cover the wires 51 and 52, but is not limited thereto.
[0077] The resin layer 61 may include a phosphor. The
phosphor may include at least one of phosphors having
a wavelength band of visible light such as yellow, green,
or red light. The resin layer 61 may be classified into a
transparent resin layer and a phosphor layer. The trans-
parent resin layer and the phosphor layer may be stacked
to form the resin layer 61. A phosphor film, e.g., a photo
luminescent film (PLF) may be disposed above/under
the resin layer 61, but is not limited thereto.
[0078] A lens may be disposed on the resin layer 61.
The lens may have a convex lens shape, a concave lens
shape, or a convex-concave lens shape. Also, the lens
may contact or be spaced from a top surface of the resin
layer 61, but is not limited thereto.
[0079] Figs. 3 to 10 are views illustrating a process of
manufacturing the light emitting device of Fig. 1.
[0080] Referring to Figs. 3 and 4, a metal layer 10 may
have a size enough to manufacture one light emitting
device as shown in Fig. 1. Alternatively, the metal layer
10 has a size having a bar shape and enough to manu-
facture a plurality of light emitting devices arrayed in a
first direction (horizontal or vertical direction) or a size
having a matrix form and enough to manufacture a plu-
rality of light emitting devices arrayed in horizontal and
vertical directions. The metal layer for manufacturing the
plurality of light emitting devices may be cut into a unit
of an individual light emitting device or two or more light
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emitting devices. Hereinafter, a metal layer for manufac-
turing one light emitting device will be described as an
example.
[0081] For example, the metal layer 10 may be realized
as a metal plate such as a lead frame. The metal layer
10 may be formed of Fe, Cu, an alloy containing Fe such
as Fe-Ni, Al, an alloy containing Al, or an alloy containing
Cu such as Cu-Ni and Cu-Mg-Sn. The metal layer 10
may be formed as a single or multi layer. Also, a reflective
layer formed of Al, Ag, Au, or solder resist or a bonding
layer may be formed on top and/or lower surfaces of the
metal layer 10. The plating process or costing process
of the metal layer may be performed before or after in-
sulation films 21 and 23 are formed.
[0082] The metal layer 10 may have a thickness of
about 15 mm to about 300 mm. Thus, the metal layer 10
may serve as a support frame for supporting the light
emitting device.
[0083] Since the metal layer 10 is not provided as a
separate body, e.g., is not injection-molded with a resin-
based body formed of polyphthalamide (PPA), a portion
of the metal layer 10 may have a flexibly curved shape
or be bent at a predetermined angle.
[0084] Fig. 4 is a sectional view of an insulation film on
the metal layer, and Fig. 5 is a plan view of Fig. 4.
[0085] Referring to Figs. 4 and 5, insulation films 20
(21 and 23) is formed on the metal layer 10. Each of the
insulation films 20 (21 and 23) may have a thickness T1
of about 30 mm to about 500 mm in a thickness direction
of the metal layer 10. Also, each of the insulation films
20 (21 and 23) may be a thickness thicker than that of
the metal layer 10. Here, although the insulation films 20
(21 and 23) are attached to a top surface of the metal
layer, the metal layer 10 may be attached to top surfaces
of the insulation films 20 (21 and 23). The processes may
be changed in order.
[0086] The insulation films 20 (21 and 23) may be at-
tached to the metal layer 10 after an adhesion layer is
coated on the metal layer 10. In the adhesion process of
the insulation films 21 and 23, the insulation films 20 (21
and 23) are attached to the metal layer 10, and then, a
lamination process is performed at a predetermined tem-
perature to attach the insulation films 21 and 23 to the
metal layer 10.
[0087] Each of the insulation films 21 and 23 is a film
having an insulation property. Also, the insulation film 21
and 23 may selectively include films having an optical
function, a thermally conductive function, and a moisture
resistant function. Each of the insulation films 21 and 23
may include a polyimide (PI) film, a polyethylene tereph-
thalate (PET) film, an ethylene vinyl acetate (EVA) film,
a polyethylene naphthalate (PEN) film, a triacetyl cellu-
lose (TAC) film, a polyamide imide (PAI) film, a polyether
ether ketone (PEEK) film, a perfluoroalkoxy (PFA) film,
a polyphenylene sulfide (PPS) film, and resin films (PE,
PP, and PET).
[0088] Each of the insulation films 21 and 23 may be
formed as a film having an adhesion layer such as a

double-sided adhesive tape or a single adhesive tape.
[0089] When each of the insulation films 21 and 23 is
formed of a light-transmitting material, the insulation films
21 and 23 may include a phosphor or/and a scattering
agent. The phosphor or dispersion agent may be coated
on surfaces of the insulation films 21 and 23 or added
into the insulation films 21 and 23.
[0090] Each of the insulation films 21 and 23 may be
a film having a predetermined reflective index, e.g., a
reflective characteristic of about 30% or more.
[0091] The insulation films 21 and 23 may be attached
to the metal layer 10 after a plurality of opened areas A1
and A2 are formed. The opened areas A1 and A2 may
be holes or opened areas formed in a single film. Also,
the opened areas A1 and A2 may be areas in which a
top surface of the metal layer 10 is exposed through the
inside of each of each of the insulation films 21 and 23.
The insulation films 21 and 23 may be divided into a first
insulation film 21 formed around the first opened area A1
or the metal layer 10 and a second insulation film 23
formed around the second opened area A2. The second
insulation film 23 may be a portion of the first insulation
film 21. Also, the second insulation film 23 may be inte-
grally formed with the first insulation film 21. The first and
second insulation films 21 and 23 may be realized as a
single film.
[0092] The first insulation film 21 may have a constant
width W1. Alternatively, the first insulation film 21 may
have widths different from each other. The first insulation
film 21 may have a width W1 of several ten mm or more.
The second insulation film 23 may have a constant width
W2. Alternatively, the first insulation film 23 may have
widths different from each other. The second insulation
film 23 may have a width W2 greater than an interval G1
between the metal layers 11 and 13. For example, the
second insulation film 23 may have a width of about 20
mm or more. The width W1 of the first insulation film 21
may be equal to or different from the W2 of the second
insulation film 23.
[0093] One of the plurality of opened areas A1 and A2,
e.g., the second opened area A2 may have a minimum
width of about 60 mm. The second opened area A2 may
have a width at which a bonding process of a wire is not
interrupted. The first opened area A1 may have a width
enough to mount a light emitting chip. Also, the first
opened area A1 may have a width wider than that of the
second opened area A2. Here, although the first opened
area A1 is described as an area on which the light emitting
chip is mounted and the second opened area A2 is de-
scribed as an area to which the wire is bonded, the
present disclosure is not limited thereto. For example,
the first opened area A1 may be an area to which the
wire is bonded and the second opened area
[0094] A2 may be an area on which the light emitting
chip is mounted.
[0095] A punching process, a cutting process, or an
etching process may be performed on a single insulation
film to form the first opened area A1 and the second
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opened area A2. The first and second opened areas A1
and A2 may be changed in width or shape. The opened
areas A1 and A2 may be formed before or after the in-
sulation films 20 (21 and 23) are attached to the metal
layer 10.
[0096] A top surface of the metal layer 10 may be ex-
posed through the first and second opened areas A1 and
A2 of the insulation films 21 and 23.
[0097] For example, each of the insulation films 21 and
23 may be printed or coated with an insulation material
such as oxide such as sapphire (Al2O3), SiO2, SiOx, or
SiOxNy or nitride. In this case, the cured insulation films
21 and 23 may be formed of a material which is flexible
or has a predetermined viscosity.
[0098] Each of the insulation films 21 and 23 may have
an inner surface or a predetermined inner area having a
mesh shape or a roughness shape. Alternatively, a plu-
rality of fine holes may be formed in the insulation films
21 and 23, but is not limited thereto.
[0099] Referring to Figs. 6 and 7, the metal layer 10 of
Fig. 4 may be divided into a plurality of metal layers 11
and 13. The plurality of metal layers 11 and 13 may in-
clude at least two metal layers. The at least two metal
layers 11 and 13 may be used as electrodes for supplying
a power.
[0100] Here, in a process for forming a circuit of the
metal layer, for example, after a surface of the lead frame
is activated, a photoresist may be coated, an exposure
process may be performed, and a developing process
may be performed. When the developing process is com-
pleted, an etching process may be performed to form a
required circuit and exfoliate the photoresist. Thereafter,
an Ag plating process may be performed on a surface of
the metal layer to treat the surface of the metal layer to
a bondable surface.
[0101] The first metal layer 11 may have a width equal
to or different from that of the second metal layer 13. For
example, the first metal layer 11 may have a size greater
or less than that of the second metal layer 13. Alterna-
tively, the first and second metal layers 11 and 13 may
have the same area as each other or shapes symmetric
to each other.
[0102] A predetermined separation part 17 is disposed
between the first and second metal layers 11 and 13 to
space the first metal layer 11 from the second metal layer
13. The first and second metal layers 11 and 13 may be
spaced an interval G1 of about 10 mm or more from each
other. The interval G1 may be less than a width W1 of
the second insulation film 23.
[0103] The second insulation film 23 may maintain the
interval G1 between the first and second metal layers 11
and 13, and the first insulation film 21 may support the
metal layers 11 and 13.
[0104] Here, the second metal layer 13 may extend
inward through one side surface of the first metal layer
11. The second metal layer 13 may have left and right
lengths D1 and D2 which vary according to the second
opened area A2 and the insulation films 21 and 23.

[0105] Referring to Figs. 6 and 8, a guide member 31
is formed on top surfaces of the insulation films 21 and
23. One of a printing process, a costing process, or a film
adhesion process may be performed to form the guide
member 31. In the printing process, a masking process
may be performed on an area except an area to be printed
and a screen printing process may be performed to form
the guide member 31. In the coating process, a reflective
material may be coated to form the guide member 31. In
the film adhesion process, a film such as a reflective
sheet may adhere to form the guide member 31. Here,
materials of the guide member 31 and the insulation films
21 and 23 may be selected in consideration of thermal
characteristics due to a wire bonding or reflow process.
[0106] The guide member 31 may be formed in the
printing manner using solder resist. The solder resist may
have a white color to effectively reflect incident light.
[0107] Also, the guide member 31 is formed of a non-
metallic material. The non-metallic material may include
a white resin, for example, a resin (e.g., PPA) in which
TiO2 and glass fiber are mixed. When the guide member
31 has insulating and reflective characteristics, a sepa-
rate insulation film may be unnecessary, but is not limited
thereto.
[0108] The guide member 31 may be formed of non-
metal material having a reflection characteristic of about
50% or more, and preferably, a reflection characteristic
of about 90% or more.
[0109] The guide member 31 may have a thickness T2
of about 15 mm to about 500 mm. Also, the guide member
31 may have a thickness equal to or different from that
of each of the insulation films 21 and 23. The guide mem-
ber 31 may have a thickness T2 and an arrangement
structure which vary in consideration of distribution of an
orientation angle of light.
[0110] The guide member 31 may be formed on the
first insulation film 21 to cover a surrounding of the light
emitting chip 14. The guide member 31 may be a frame,
ring, or loop shape when viewed from a top side. The
guide member 31 may be continuously or discontinuous-
ly formed on the top surface of the first insulation film 21
[0111] The guide member 31 may have a width W3
equal to or different from that of the first insulation film
21. When the guide member 31 has a width equal to that
of the first insulation film 21, the surface reflection effi-
ciency may be improved. When the guide member 31
has a width different from that of the first insulation film
21, the guide member 31 may be stably disposed on the
first insulation film 21.
[0112] When the guide member 31 has conductivity,
the guide member 31 may be disposed on the top surface
of the first insulation film 21. Also, a portion of the guide
member 31 may contact one of the two lead frames 11
and 13. Also, when the guide member 31 is formed of an
insulation material, the guide member 31 may extend
from the top surface of the first insulation film 21 to the
top surfaces of the metal layers 11 and 13.
[0113] Referring to Figs. 8 and 9, the light emitting chip
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41 may be disposed on the first metal layer 11 and elec-
trically connected to the first and second metal layers 11
and 13.
[0114] The light emitting chip 41 may be a light emitting
diode having a wavelength band of visible light and emit-
ting red, green, blue, or white light or a light emitting diode
having a wavelength band of ultra violet ray, but is not
limited thereto.
[0115] The light emitting chip 41 may be realized as a
lateral type chip in which two electrodes are disposed in
parallel to each other or a vertical type chip in which two
electrodes are disposed on sides opposite to each other.
The lateral type chip may be connected to at least two
wires 51 and 52, and the vertical type chip may be con-
nected to at least one wire (e.g., reference numeral 52).
[0116] The light emitting chip 41 may adhere to the first
metal layer 11 using a conductive or insulation adhesive.
Here, when an electrode is disposed on a lower portion
of the light emitting chip 41, the conductive adhesive may
be used. Also, when an insulation substrate is disposed
on the lower portion, the conductive adhesive or the in-
sulation adhesive may be used.
[0117] The light emitting chip 41 may be connected to
the first metal layer 11 using a first wire 51 and the second
metal layer 13 using a second wire 51. Also, the light
emitting chip 41 may be electrically connected to the first
and second metal layers 11 and 13 in a flip chip type.
[0118] Although the light emitting chip 41 is disposed
on the first metal layer 11, the light emitting chip 41 may
be disposed on the first metal layer 11 and/or the second
metal layer 13, but is not limited thereto.
[0119] The light emitting chip 41 may be connected to
the first metal layer 11 using the first wire 51 and the
second metal layer 13 using the second wire 52. Here,
the light emitting chip 41 may have a thickness of about
80 mm or more. The highest point of one of the wires 51
and 52 may be disposed at a position higher by about 40
mm or more from the top surface of the light emitting chip
41.
[0120] Referring to Figs. 9 and 10, the resin layer 61
may be formed of a transparent resin-based material,
e.g., silicon or epoxy resin.
[0121] The resin layer 61 may have a thickness T3 of
about 80 mm to about 500 mm. The resin layer 61 may
be provided as a single or multi layer. When the resin
layer 61 has the multi-layered structure, the lowermost
layer may have a thickness less than that of about 80 mm.
[0122] When the resin layer 61 has the multi-layered
structure, the resin layer 61 may be stacked with the
same material as or materials different from each other.
Alternatively, the multi layers may be stacked in an order
of from a material having a low hardness to a material
having a high hardness or from a material having a high
reflective index to a material having a low reflective index.
[0123] A portion of a top surface of the resin layer 61
may be lower than that of the guide member 31 or higher
than that of each of the insulation films 21 and 23. Also,
the resin layer 61 may be disposed at a height enough

to cover the wires 51 and 52, but is not limited thereto.
[0124] The resin layer 61 may include a phosphor. The
phosphor may include at least one of phosphors having
a wavelength band of visible light such as yellow, green,
or red light. The resin layer 61 may be classified into a
transparent resin layer and a phosphor layer. The trans-
parent resin layer and the phosphor layer may be stacked
to form the resin layer 61. A
phosphor film, e.g., a photo luminescent film (PLF) may
be disposed above/under the resin layer 61, but is not
limited thereto.
[0125] The resin layer 61 may cover the inner area of
the guide member 31, e.g., the first opened area A1 and
the second opened area A2. The resin layer 61 may be
physically separated from the first opened area A1 and
the second opened area A2.
[0126] A lens may be disposed on the resin layer 61.
The lens may have a convex lens shape, a concave lens
shape, or a convex-concave lens shape, but is not limited
thereto. Also, the lens may contact or be spaced from a
top surface of the resin layer 61, but is not limited thereto.
[0127] Fig. 11 is a side sectional view of a light emitting
device.
[0128] Referring to Fig. 11, a light emitting chip 41 may
be bonded on a first metal layer 11. Also, the light emitting
chip 41 may be electrically connected to the first metal
layer 11 and connected to a second metal layer 13
through a wire 52.
[0129] An insulation film 24 may be attached to a lower
side between the first metal layer 11 and the second met-
al layer 13. The insulation film 24 may maintain a prede-
termined interval between the first metal layer 11 and the
second metal layer and support a portion between the
first metal layer 11 and the second metal layer 13.
[0130] A resin layer 61 is disposed on the first metal
layer 11 and the second metal layer 13. The resin layer
61 may be injection-molded in a predetermined shape
through a transfer molding method. According to the
transfer molding method, a liquid resin is filled into a
frame having a predetermined shape and then cured so
that the resin layer 61 having a desired shape may be
formed. The resin layer 61 may have a cylindrical shape,
a polygonal column shape, or uneven surface shape, but
is not limited thereto.
[0131] A portion 61A of the resin layer 61 may be dis-
posed between the first metal layer 11 and the second
metal layer 13 and may contact a top surface of the in-
sulation film 24.
[0132] An outer surface of the resin layer 61 may be
spaced a predetermined interval T3 inward from an outer
part of the first metal layer 11 or the second metal layer
13. Accordingly, the outer top surfaces of the first metal
layer 11 and the second metal layer 13 may be exposed.
The interval T3 may be about 1 mm or more.
[0133] Also, a reflective layer may be further disposed
on a portion of a top surface or a side surface of the resin
layer 61, but is not limited thereto.
[0134] Fig. 12 is a side sectional view of a light emitting
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device including a plurality of light emitting chips.
[0135] Referring to Fig. 12, a light emitting device in-
cludes three or more metal layers 11A, 11B, and 11C
and two or more light emitting chips 41A and 41B. The
light emitting chips 41A and 41B may emit light having
the same peak wavelength as or peak wavelengths dif-
ferent from each other.
[0136] The metal layers 11A, 11B, and 11C are arrayed
on the same plane. A first insulation film 21 is disposed
around the metal layers 11A, 11B, and 11C. Second in-
sulation films 23A and 23B are respectively disposed be-
tween the metal layers 11A and 11B, and 11B and 11C
adjacent to each other to support and fix the metal layers
11A and 11B, and 11B and 11C adjacent to each other.
The third insulation layer 22 may be disposed at a center
side of the second metal layer 11B and divided into two
areas.
[0137] The first to third insulation films 21, 23A, 23B,
and 22 may be provided as a single film or films separated
from each other, but are not limited thereto.
[0138] A first light emitting chip 41A and a second light
emitting chip 41B are spaced from and disposed on the
second metal layer 11B. A third insulation film 22 is dis-
posed between the first light emitting chip 41A and the
second light emitting chip 41B.
[0139] A guide member 31 is disposed on the first in-
sulation film 21 and the third insulation film 22. The guide
member 31 is disposed at a position higher than a top
surface of the light emitting chip 41 to reflect light emitted
from the light emitting chips 41A and 41B.
[0140] Resin layers 62 and 63 are disposed on the first
and second light emitting chips 41A and 41B, respective-
ly. A portion of each of the resin layers 62 and 63 may
be disposed at the same height as or a height less than
a top surface of the guide member 31, but are not limited
thereto.
[0141] The second metal layer 11B may serve as com-
mon electrodes of the first light emitting chip 41A and the
second light emitting chip 41B. The first metal layer 11A
may serve as an electrode for controlling the first light
emitting chip 41A, and the third metal layer 11C may
serve as an electrode for controlling the second light emit-
ting chip 41B.
[0142] Although it is described that the two light emit-
ting chips 41A and 41B are disposed at the left and right
sides, three or more light emitting chips may be disposed
in a matrix form or in a line shape crossing the same
center. The light emitting chips may be connected to each
other in series or parallel, but is not limited thereto. Also,
when a center portion of the third insulation film 22 is cut,
the light emitting device may be manufactured into two
light emitting devices.
[0143] Figs. 13 and 14 are perspective and side sec-
tional views of a light emitting device.
[0144] Referring to Figs. 13 and 14, an insulation film
25 adheres to a circumference on a top surface of a sec-
ond metal layer 13 to support a first metal layer 11 and
a second metal layer 13. The insulation film 25 covers a

separation part 17 between the first metal layer 11 and
the second metal layer 13 to support a portion between
the first metal layer 11 and the second metal layer 13.
[0145] A guide member 32 is disposed around a top
surface of the first metal layer 11. A portion of the guide
member 32 may be disposed on an outer top surface of
the insulation film 25. The guide member 32 may be dis-
posed around the top surface of the first metal layer 11
and on the outer top surface of the insulation film 25. The
guide member 32 may be electrically connected on the
top surface of the first metal layer 11 and electrically sep-
arated from the top surface of the second metal layer 13
by the insulation film 25. The guide member 32 may be
disposed around the first metal layer 11 and the insulation
film 25 in a loop shape, a frame shape, or a ring shape.
The insulation film 25 may be disposed around the top
surface of the second metal layer 13 in a loop shape, a
frame shape, or a ring shape.
[0146] The insulation film 25 may prevent the guide
member 32 from physically or electrically contacting the
second metal layer 13 and prevent the first and second
metal layers 11 and 13 from being short-circuited. The
insulation film 25 and the guide member 32 may support
and fix the two metal layers 11 and 13 adjacent to each
other. The guide member 31 may have a thickness equal
to that of the resin layer 61.
[0147] The insulation film 25 may decrease in area and
the guide member 32 may increase in area to improve
optical reflection efficiency.
[0148] Figs. 15 and 16 are plan and side sectional
views of a light emitting device.
[0149] Referring to Figs. 15 and 16, insulation films 21
and 23 are disposed on entire top surfaces of the first
and second metal layers 11 and 13 and include a plurality
of opened areas A1, A2, and A3. A plurality of opened
areas A1, A2, and A3 include a first opened area A1 on
which a light emitting chip 41 is mounted on a first metal
layer 11, a second opened area A2 to which a second
wire 52 is bonded on a second metal layer 12, and a third
opened area A3 to which a first wire 51 is bonded on the
first metal layer 11. As another example, the third bonding
area A3 may not be defined when the light emitting chip
41 has a vertical type electrode structure.
[0150] Each of the first to third opened areas A1, A2,
and A3 may have a circular shape or a polygonal shape.
Here, the second opened area A2 may be formed with a
size which is less by at least four times or less than a
lower area of the light emitting chip 41. Each of the first
and third opened areas A1 and A3 may have width or
diameter greater than a diameter (e.g., about 20 mm to
about 50 mm) of a wire, for example, about 60 mm to
about 120 mm.
[0151] Since an adhesion area of each of the insulation
films 21 and 23 is wider than that of the structure of Fig.
1, the first metal layer 11 and the second metal layer 13
may be more firmly supported. A guide member 31 may
be disposed around a top surface of each of the insulation
films 21 and 23. A resin layer 61 may be molded inside
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the guide member 31.
[0152] Fig. 17 is a plan view illustrating another exam-
ple of Fig. 15.
[0153] Referring to Fig. 17, a light emitting device in-
cludes three metal layers 11, 13, and 15 and an insulation
film 21 attached on the metal layers 11, 13, and 15. A
plurality of opened areas A1, A2, and A3 are defined on
an insulation film 21. The plurality of opened areas A1,
A2, and A3 may open portions of top surfaces of metal
layers 11, 13, and 15, respectively.
[0154] The third metal layer 15 is disposed between
the first metal layer 11 and the second metal layer 13. A
light emitting chip 41 is mounted on the third metal layer
15. The light emitting chip 41 is disposed on a first opened
area A1 of the insulation film 21. Also, a second open
area A2 and a third open area A3 may be wire bonding
areas.
[0155] The light emitting chip 41 is connected to the
first metal layer 11 on the third open area A3 through a
first wire 51 and is connected to the second metal layer
13 on the second open area A2 through a second wire 52.
[0156] The opened areas A1, A2, and A3 of the insu-
lation film 21 are areas in which the light emitting chip 41
and the wires 51 and 52 are disposed on the top surfaces
of the metal layers 11, 13, and 15. Also, the insulation
film 21 may firmly support a portion between the metal
layers 11, 13, and 15 and prevent a stepped portion be-
tween the metal layers 11, 13, and 15 from occurring to
improve electrical reliability due to solder bonding and
also improve thermal transfer efficiency.
[0157] Figs. 18 to 27 are views illustrating modified ex-
amples of a metal layer and an insulation film.
[0158] Referring to Fig. 18, a second metal layer 13
may be disposed on at least portion of a first metal layer
11 and may have a circular shape, a polygonal shape,
or a random shape at a side of the first metal layer 11. A
separation part 17 between the first metal layer 11 and
the second metal layer 13 may have a uniform or irregular
width.
[0159] The first metal layer 11 and the second metal
layer 13 may have surfaces mutually corresponding to
each other and having roughness structures 11D and
13D. The roughness structures 11D and 13D may im-
prove the adhesion efficiency of the second insulation
film 23.
[0160] As shown in Fig. 19, the second metal layer 13
may be disposed in a predetermined shape, e.g., a cir-
cular or polygonal shape, on at least one edge of the first
metal layer 11.
[0161] As shown in Figs. 20 and 21, the second metal
layer 13 may be have a hemispherical shape on at least
portion of the first metal layer 11 or may have a polygonal
shape on an edge of the first metal layer 11.
[0162] As shown in Fig. 22, the second and third metal
layers 13A and 13B have a circuit or polygonal shape on
at least two edges of the first metal layer 11. The second
and third metal layers 13A and 13B may be disposed on
the edges facing each other of the first metal layer 11.

The second and third metal layers 13A and 13B may
serve as electrodes, respectively. One of the second and
third metal layers 13A and 13B may serve as a dummy
pattern. The insulation films 21 and 23 may be disposed
around the three metal layers 11, 13A, and 13B. Also,
the insulation films 21 and 23 may expose top surfaces
of the three metal layers 11, 13A, and 13B through the
opened areas A1 and A2.
[0163] As shown in Fig. 23, the first metal layer 11 and
the second metal layer 13 are divided by the separation
part 17 at a center side thereof. Also, the first and second
metal layers 11 and 13 may have the same area as or
symmetrical to each other. A length L1 of a first side of
the second metal layer 13 may be less than that L2 of a
second side opposite to the first side, but is not limited
thereto.
[0164] Referring to Fig. 24, the second metal layer 13
may be disposed on a portion of the first metal layer 11.
The second metal layer 13 may have a first direction width
X3 having a size of about 1/2 times than a second direc-
tion width X2 of the second metal layer 11.
[0165] The second metal layer 13 may have a first di-
rection width Y3 having a size of about 1/2 times than a
second direction width Y1 of the first metal layer 11.
[0166] An insulation film 21 is disposed on a boundary
between the first and second metal layers 11 and 13.
The insulation film 21 covers an area except the second
opened area A2. An outer top surface of the second metal
layer 13 may be exposed without providing the insulation
film 21.
[0167] A light emitting chip may be mounted on the
opened area A1 of the second metal layer 13. The light
emitting chip may be electrically connected to the two
metal layers 11 and 13.
[0168] Referring to Fig. 25, the second metal layer 13
may be disposed on an edge portion of the first metal
layer 11. A first direction width X4 and a second direction
width Y4 of the second metal layer 13 may be about 1/2
times or more than the first direction width X1 and the
second direction widths X1 and Y1 of the first metal layer
11.
[0169] Since a guide member is disposed without pro-
viding an insulation film on an outer top surface of the
second metal layer 13, an area covered by the guide
member may be improved.
[0170] Referring to Fig. 26, the second metal layer 13
may extend up to the inside of the first metal layer 11
through one side surface of the first metal layer 11 or
may be disposed inside the first metal layer 11.
[0171] A width W5 of an outer part 13-1 of the second
metal layer 13 may be narrower than a width W6 of an
inner part 13-2. The light emitting chip may be disposed
on the first opened area A1 of the second metal layer 13,
but is not limited thereto.
[0172] Referring to Fig. 27, the second metal layer 13
may have a diameter as long as a width of the first metal
layer 11 and have a hemispheric shape. An insulation
film 21 may be disposed on the boundary between the
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first metal layer 11 and the second metal layer 13. A guide
member may be disposed around the top surfaces of the
metal layer 11 and 13.
[0173] Referring to Fig. 28, a first insulation film 21 is
disposed around top surfaces of a first metal layer 11
and a second metal layer 13. Also, a second insulation
film 23 covering a portion between the first metal layer
11 and the second metal layer 13 is disposed. The first
insulation film 21 and the second insulation film 23 may
be connected to each other. An opened area may be
disposed between the first insulation film 21 and the sec-
ond insulation film 23.
[0174] A resin layer 63 is disposed on the opened area
of the first insulation film 21 to cover a light emitting chip
41. A liquid resin-based insulation material may be dis-
pensed and then cured to form the resin layer 63. Here,
the first insulation film 21 may serve as a dam around
the resin layer 63. The resin layer 63 may have a surface
having a convex lens shape. A center part of the resin
layer 63 may have a thickness greater than those of the
first insulation film 21 and the second insulation film 23.
[0175] A guide member 31 or a reflective material may
be further disposed around the resin layer 63, but is not
limited thereto.
[0176] Referring to Fig. 29, a light emitting chip 45 is
die-bonded to a first metal layer 11 and is connected to
a second metal layer 13 through a wire. A resin layer 63
is disposed on the first metal layer 11 and the second
metal layer 13.
[0177] The resin layer 63 is disposed on top surfaces
of the metal layers 11 and 13. An insulation film 21 is
disposed around the resin layer 63. The resin layer 63
may have a convex lens shape. A guide member 31 or
a reflective material may be further disposed around the
resin layer 63, but is not limited thereto.
[0178] A spacer 18 is disposed on a separation part
17 between the first metal layer 11 and the second metal
layer 13. The spacer 18 is disposed between the first
metal layer 11 and the second metal layer 13 and is
formed of an insulation material. The spacer 18 adheres
between the first metal layer 11 and the second metal
layer 13. The spacer 18 may space the first metal layer
11 from the second metal layer 13 to prevent the first and
second metal layers 11 and 13 from being electrically
short-circuited with each other. The spacer 18 may be
formed of at least one of SiO2, SiOx, SiOxNy, Si3N4,
Al2O3, and TiO2.
[0179] The resin layer 63 may have a lower surface
contacting top sides of the first metal layer 11 and the
second metal layer 13 and the a top surface of the spacer
18.
[0180] Referring to Fig. 30, a roughness 63A is dis-
posed on a surface of a resin layer 63. The roughness
63A may have a rough surface by performing an etching
or injecting process on the surface of the resin layer 61.
The roughness 63A may change a critical angle of light
traveling to the outside of the resin layer 63 to improve
light extraction efficiency.

[0181] Referring to Fig. 31, a light emitting chip 41 may
be mounted on a first metal layer 11 and a second metal
layer 13 in a flip manner. The light emitting chip 41 is
mounted on the first metal layer 11 and the second metal
layer 13. The first metal layer 11 and the second metal
layer 13 may have the same width as each other.
[0182] A second insulation film 24 is attached to lower
surfaces of the first metal layer 11 and the second metal
layer 13 to insulate the two metal layers 11 and 13 from
each other and support the two metal layers 11 and 13.
[0183] A first insulation film 21 may be attached around
top surfaces of the first metal layer 11 and the second
metal layer 13 to fix the two metal layers 11 and 13.
[0184] The second insulation film 21 may serve as a
dam to prevent the resin layer 63 from overflowing. A
portion of the resin layer 63 may be filled between the
first and second metal layers 11 and 13 to maintain an
interval between the second insulation film 21 and the
metal layers 11 and 13.
[0185] The resin layer 63 may have a convex hemi-
spherical shape. Also, a concave part 63B having a pre-
determined depth is defined in a center of the resin layer
63. The concave part 63B may have a horn shape or a
hemispherical shape. A reflective material 72 may be dis-
posed within the concave part 63B. The reflective mate-
rial 72 may include a metal oxide. For example, the re-
flective material 72 may form at least one layer formed
of a material such as TiO2, or/and SiO2 to reflect incident
light into a side direction. The resin layer 63 and the re-
flective material 72 may have refractive indexes different
from each other. For example, the reflective material 72
may have a refractive index greater than that of the resin
layer 63. The resin layer 63 may reflect light of a center
direction toward the side direction to uniformly provide
orientation angle distribution of the light.
[0186] Also, a scattering agent, but the reflective ma-
terial may be disposed in the concave part 63B, but is
not limited thereto.
[0187] Referring to Fig. 32, a guide member 33 is
formed on a side surface of the resin layer 61. After the
resin layer 61 is formed, the guide member 33 may be
deposited by performing a sputtering or deposition meth-
od on at least two side surfaces of the resin layer 61.
Thus, a manufacturing process may be changed due to
the guide member 33. A width and thickness of the guide
member 33 may be adjusted according to a deposition
time. The guide member 33 may be formed of a reflective
material or a light transmitting material having a high re-
fractive index.
[0188] Referring to Fig. 33, a light emitting device has
a structure in which a lens 71 is disposed on a resin layer
61. A lens 71 on the resin layer 61 may have a convex
hemispherical shape and may adhere to top surfaces of
the resin layer 61 and a guide member 31. The guide
member 31 and the lens 71 may have uneven surfaces,
respectively, but are not limited thereto.
[0189] Referring to Fig. 34, a light emitting device in-
cludes three metal layers 11, 13, and 15 arranged with

21 22 



EP 2 418 700 B1

13

5

10

15

20

25

30

35

40

45

50

55

each other. The first and second metal layers 11 and 13
of the three metal layers 11, 13, and 15 may used as
electrodes. The third metal layer 15 may be disposed
between the first and second metal layers 11 and 13 and
used as a heatsink plate.
[0190] A first insulation film 21 is disposed around top
surfaces of the first to third metal layers 11, 13, and 15
to serve as a barrier of the resin layer 61 and support the
metal layers 11, 13, and 15. Second and third insulation
films 24A and 24B may adhere to lower portions between
the first and third metal layers 11 and 15 and between
the second and third metal layers 13 and 15 to support
portions between the first and third metal layers 11 and
15 and between the second and third metal layers 13
and 15. The second and third insulation films 24A and
24B may prevent the metal layers adjacent to each other
from being short-circuited with each other. The second
and third insulation films 24A and 24B may be disposed
as a single film or a separated film on areas different from
each other.
[0191] Also, a portion 61A of the resin layer 61 is filled
between the first and third metal layers 11 and 15 and
between the second and third metal layers 13 and 15 to
adhere to the side surfaces of metal layers adjacent to
each other. Here, the second and third insulation films
24A and 24B may be removed after the resin layer 61 is
cured. The metal layers 11, 13, and 15 may be supported
by the resin layer 61 and the first insulation film 21 and
have a flat lower surface.
[0192] A phosphor layer 73 is disposed above the resin
layer 61. The phosphor layer 73 may be a film including
a phosphor or a resin layer to which a phosphor is added.
The phosphor layer 73 may extend from a top surface of
the resin layer 61 up to a top side of the guide member
31. The phosphor layer 73 may absorb a part of light
emitted from the light emitting chip 41 to emit light having
a wavelength longer than that of the absorbed light, there-
by moving in desired color coordinates in a color coordi-
nate distribution.
[0193] Referring to Fig. 35, a light emitting device has
a structure in which a second guide member 35 is further
disposed on second and third insulation films 23A and
23B.
[0194] The second and third insulation films 23A and
23B may cover separation parts 17A and 17B between
adjacent metal layers 11, 13, and 15 to adhere to top
surfaces of boundaries of the metal layers 11, 13, and
15. Then, a second guide member 34 is disposed on the
second insulation films 23A and 23B. A first guide mem-
ber 31 is disposed on the first insulation film 21. Light
emitting chips 41, 42, and 43 are disposed on opened
areas of the first guide member 31 and the second guide
member 34. The first guide member 31 and the second
guide member 34 may be disposed around the light emit-
ting chips 41, 42, and 43 to effectively reflect incident
light.
[0195] The first light emitting chip 41 is disposed on
the first metal layer 11, the second light emitting chip 42

is disposed on the third metal layer 15, and the third light
emitting chip 43 is disposed on the second metal layer
13. The first light emitting chip 41 is connected to the first
metal layer 11 and a first electrode of the second light
emitting chip 42 through wires 51 and 53. A second elec-
trode of the second light emitting chip 42 is connected to
a first electrode of the third light emitting chip 43 through
a wire 54. A second electrode of the third light emitting
chip 43 is connected to the second metal layer 13 through
a wire 52. The second light emitting chip 42 is directly
connected to other light emitting chips, but is not limited
thereto.
[0196] The first light emitting chip 41 may be connected
to the first metal layer 11 through the wires 51 and 52.
The first light emitting chip 41 and the second light emit-
ting chip 42 may be correspondingly connected to each
other in chip-to-chip through the wires 51 and 52. The
second light emitting chip 42 may be connected to the
third metal layer through the wires 51 and 52.
[0197] Referring to Fig. 36, a light emitting device in-
cludes a resin layer 61 having a concave surface S5. For
example, the resin layer 61 may have a lens shape in
which a side part is high and a center part is low. A gap
T6 between the side part and the center part of the resin
layer 61 may be about 0.001 mm to about 1 mm. This
gap T6 may prevent an optical guide plate from contact-
ing. Thus, abnormal color distribution such as a chromat-
ic blur phenomenon due to the contact of the optical guide
plate may be prevented.
[0198] Referring to Fig. 37, a first guide member 31 is
disposed on a first insulation film 21 and a second guide
member 36 may be disposed around a light emitting chip
41. The second guide member 36 may be disposed
around the light emitting chip 41. The second guide mem-
ber 36 may have a thickness thicker or less than that of
the light emitting chip 41. A portion of the second guide
member 36 is disposed between the light emitting chip
41 and the second insulation film 23. Another portion of
the second guide member 36 may be disposed between
the light emitting chip 41 and a first wire 51.
[0199] The second guide member 36 may have a
frame shape, a loop shape, or a ring shape. The second
guide member 36 may be disposed within a first opened
area A1 of the first metal layer 11 to effectively reflect
light emitted from the light emitting chip 41.
[0200] The first guide member 31 may have the same
width as the first insulation film 21. Thus, after the first
guide member 31 adheres to the first insulation film 21,
a process such as punching may be performed.
[0201] According to the above, the guide members 31
and 36 may be doubly disposed around the light emitting
chip 41 to improve light reflection efficiency and orienta-
tion angle distribution.
[0202] Referring to Fig. 38, a light emitting device in-
cludes first and third guide member 37A and 37B on a
first insulation film 21. The first guide member 37A may
be disposed on top and inner surfaces of the first insu-
lation film 21. A portion of the first guide member 37A is

23 24 



EP 2 418 700 B1

14

5

10

15

20

25

30

35

40

45

50

55

disposed closer to the light emitting chip 45 than to the
first insulation film 21. A lower portion of the first guide
member 37A may contact the top surface of the first metal
layer 11. The third guide member 37B may be disposed
on the top and inner surfaces of the first insulation film
21. A portion of the third guide member 37B is disposed
closer to the light emitting chip 45 than to the first insu-
lation film 21. A lower portion of the third guide member
37B may contact the top surface of the second metal
layer 13. The first guide member 37A may extend up to
top surfaces of the metal layers 11 and 13 by a prede-
termined interval D3. The interval D3 may be about 0.1
mm or more.
[0203] The first and third guide members 37A and 37B
may be connected to each other when each of the first
and third guide members 37A and 37B is formed of a
non-metallic material or an insulation resin material.
[0204] When each of the first and third guide members
37A and 37B are formed of a conductive material, the
first and third guide members 37A and 37B may be phys-
ically separated from each other. Thus, the first and third
guide members 37A and 37B may be spaced from each
other on a boundary between the first metal layer 11 and
the second metal layer 13. Accordingly, the guide mem-
ber 37A contacting the top surface of the first metal layer
11 and the third guide member 37B contacting the top
surface of the second metal layer 13 may be separated
from each other to prevent the first and second guide
members 37A and 37B from being electrically short-
circuited.
[0205] Also, the second guide member 37C may be
disposed on top and inner surfaces of the second insu-
lation film 23 to contact the top surface of the first metal
layer 11. The second guide member 37B may be con-
nected to the first guide member 37A and may be sepa-
rated from the third guide member 37C. The second
guide member 37C may be physically spaced from the
second metal layer 13.
[0206] The first guide member 37A and the second
guide member 37C may be disposed corresponding to
a surrounding of the light emitting chip 45 to effectively
reflect the light emitted from the light emitting chip 34.
Each of the first guide member 37A and the second guide
member 37C may be formed of a resin material or other
non-metallic material.
[0207] Also, the inner surfaces of the first guide mem-
ber 37A and the second guide member 37C correspond
to the light emitting chip 45 and may have a curved or
inclined shape with respect to the top side of the first
metal layer 11.
[0208] The first to third guide members 37A, 37C, and
37B may be formed of the same material as or materials
different from each other, but is not limited thereto. The
first to third guide members 37A, 37C, and 37B may be
formed of an insulation material as another example.
[0209] Referring to Fig. 39, a light emitting device fur-
ther includes reflective layers 81A and 81B on a guide
member 31.

[0210] The reflective layers 81A and 81B may be
formed of a high reflective metal such as Ag and Al having
a reflectance of about 70% or more. The high reflective
metal may be formed through plating or coating process.
The reflective layers 81A and 81B may be formed on top
and side surfaces of the guide member 31 and the first
insulation film 21. The reflective layers 81A and 81B may
be discontinuously disposed and spaced from each other
to prevent the first and second metal layers from being
electrically short-circuited with each other.
[0211] According to the above, since the insulation
films 21, 23A, and 23B adhere to the surroundings of the
top surfaces of the metal layers 11 and 13, the side sur-
faces of the metal layers may be spaced about 1 mm or
more from the insulation film 21, but is not limited thereto.
[0212] Referring to Fig. 40, in a light emitting device,
a light emitting chip 45 is bonded to a first metal layer 11
and a second metal layer 13 is connected to the light
emitting chip 45 through a wire 53. A second insulation
film 23 may be attached on a top surface between the
first metal layer 11 and the second metal layer 13.
[0213] A guide member 31 is disposed on the first metal
layer 11 and the first insulation film 21 in a continuous or
discontinuous shape. For example, the guide member
31 may have a frame shape, a loop shape, and a ring
shape.
[0214] A resin layer 63 may be disposed within the
guide member 31 and a phosphor layer 73 may be dis-
posed on the resin layer 63. A phosphor of the phosphor
layer 73 may be dispersed in an entire area. Also, since
the phosphor is spaced from the light emitting chip 45,
discoloration may be prevented.
[0215] Referring to Fig. 41, in a light emitting device,
a resin layer is removed and a photo luminescent film 74
is disposed on a light emitting chip 41. The photo lumi-
nescent film 74 is disposed spaced from the metal layers
11, 13, and 15 and is supported by the guide member 31.
[0216] Second insulation films 24A and 24B may be
disposed on a top or lower surface between the metal
layers 11, 13, and 15, but is not limited thereto.
[0217] Fig. 42 is a side sectional view of a light emitting
device, and Fig. 43 is a plane view of Fig. 43.
[0218] Referring to Figs. 42 and 43, a light emitting
chip 41 is mounted on a first metal layer 11 and a second
metal layer 13 in a flip manner. An insulation film 21 is
disposed around the first metal layer 11 and the second
metal layer 13. A spacer 18 formed of an insulation ma-
terial may be disposed between the first metal layer 11
and the second metal layer 13.
[0219] The spacer 18 prevents a resin layer from leak-
ing.
[0220] The resin layer 66 may be disposed around the
light emitting chip 41. A portion of the resin layer 66 may
extend up to a top surface of the insulation film 21.
[0221] Referring to Fig. 44, in a light emitting device,
insulation films 23 and 24 are attached on top and lower
surfaces between a first metal layer 11 and a second
metal layer 13. A light emitting chip 45 is disposed on the
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first metal layer 11 and a resin layer 67 is molded to the
light emitting chip 45.
[0222] The resin layer 67 may have the same side sur-
face as those of the first metal layer 11 and the second
metal layer 13. The resin layer 67 may have a width cor-
responding to an interval between both side surfaces of
the first and second metal layers 11 and 13.
[0223] Here, the resin layer 67 may have the thickest
thickness at a center part 67A. Also, the thickness T4 of
the resin layer 67 may gradually decrease from the center
part 67A toward the outside. The center part 67A has a
convex lens shape. The thickness T4 may be greater or
less than a height of the light emitting chip 45. This resin
layer 67 may be manufactured using an injection molding
frame. Also, since the light emitting device is cut and
separated by a size unit of each light emitting device after
the resin layer 67 is cured. Therefore, the light emitting
chip 45 may be mounted on or the resin layer 67 may be
disposed on the metal layers 11 and 13 during the man-
ufacturing processes. A separation part 17 between the
metal layers 11 and 13 may be formed through a laser
or cutting process after the final resin layer is formed, but
is not limited thereto.
[0224] Referring to Fig. 45, in a light emitting device,
an adhesion layer 29 is disposed between insulation films
21 and 23 and metal layers 11 and 13. The adhesion
layer 29 may use an insulation adhesive such as silicon
or epoxy. The adhesion layer 29 may have a thickness
of about 12 mm or more.
[0225] Also, a top surface of the resin layer 61 may be
higher than that of a first guide member 31 or a second
guide member 31C.
[0226] The second guide member 31C may be dis-
posed on the insulation film 21 to efficiently reflect light
emitted from the light emitting chip 41.
[0227] Referring to Fig. 46, top surfaces of the metal
layers 11 and 13 have uneven structures 11E and 13E.
The uneven structures 11E and 13E may be disposed
under a first insulation film 21 and may extend up to
opened areas A1 and A2 of each of the metal layers 11
and 13.
[0228] The uneven structures 11E and 13E may im-
prove a contact area between the insulation films 21 and
23 on the metal layers 11 and 13 or heat radiation effi-
ciency.
[0229] Referring to Fig. 47, at least one of inner sur-
faces of an insulation film and a guide member 31 may
have inclined planes 21d and 31d. The inclined planes
21d and 31d may be disposed from the inner surface of
the first insulation film 21 to the inner surface of the guide
member 31. The inclined sides 21d and 31d may be dis-
posed on one or both of the side surfaces of the first
insulation film 21 and the guide member 31.
[0230] Each of the inclined side surfaces 21d and 31d
may have a tilting angle of about 15° to about 89° with
respect to the top surfaces of the metal layers 11 and 13.
These inclined side surfaces 21d and 31d may efficiently
reflect light in a light emission direction. Also, a reflective

material may be coated on the inclined planes 21d and
31d. The reflective material may be a non-conductive
material. Alternatively, the reflective material may be dis-
posed on an insulation material such as the adhesion
layer to prevent the metal layers from being electrically
short-circuited.
[0231] The resin layer 61 may have a flat top surface.
The resin layer 61 may have an upper width wider than
a lower width thereof due to the inclined side surfaces
21d and 31d.
[0232] Also, the inner surface of the second insulation
film 23, i.e., a surface corresponding to the light emitting
chip 45 may be inclined, but is not limited thereto. Also,
a second guide member may be disposed on the second
insulation film 23. The second guide member may have
an inclined inner surface.
[0233] Fig. 49A is a side sectional view of a light emit-
ting device. Fig. 49B is a plan view of a case in which an
insulation film is disposed on a metal layer of Fig. 49A.
[0234] Referring to Fig. 48, a hole 21E is defined in a
first insulation film 21 on a first metal layer 11. The hole
21E exposes a top surface of the first metal layer 11. A
guide member 31 may be formed on the first and second
insulation films 21 and 23. A portion 31E of the guide
member 31 may contact the first metal layer 11 through
the hole 21E. A portion of the guide member 31 has a
protrusion shape. The guide member 31 has a width less
than that of the first insulation film 21.
[0235] A portion 31E of the guide member 31 may re-
flect incident light when the first insulation film 21 is
formed of a light transmitting material. Also, when the
guide member 31 and the first metal layer are formed of
a metal, the guide member 31 and the first metal layer
11 may adhere to each other to fix the first insulation film
21.
[0236] Here, when the guide member 31 is formed of
a non-metallic material or a resin series having non-con-
ductivity, a through hole 21E of the first insulation film 21
may be defined in each of the first metal layer 11 and the
second metal layer 13, except the top surface of the
boundary between two metal layers 11 and 13. The hole
21E may be provided in plurality in the first insulation film
21.
[0237] Fig. 49 is a plan view. Fig. 50 is a sectional view
taken along line B-B of Fig. 49. Fig. 55 is a sectional view
taken along line C-C of Fig. 51.
[0238] Referring to Figs. 49 to 51, a resin layer 68 is
disposed on an entire top surface of first and second
metal layers 11 and 13 to mold a light emitting chip 45.
A groove 19 is defined around the resin layer 68. The
groove 19 may have a ring shape, a frame shape, or a
polygonal shape. A top surface of the first metal layer 11
may be exposed through the groove 19 and may be
spaced from the second metal layer 13. The etching proc-
ess may include a wet or dry etching process, but is not
limited thereto.
[0239] A guide member 38 may be disposed in the
groove 19 and may be formed of a reflective material.
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The guide member 38 may be disposed around the light
emitting chip 45 in a circular or polygonal ring shape. The
guide member 38 may contact the first metal layer 11
and be spaced a predetermined interval T5 from the sec-
ond metal layer. Therefore, the guide member 38 may
not contact a lower portion 68A of the resin layer 68.
Here, the lower portion 68A may be a resin layer or an
insulating adhesion layer.
[0240] When the guide member 38 is embedded within
the resin layer 68, the guide member 38 may contact a
top surface of the first metal layer 11 and be spaced from
the second metal layer 13. Also, the guide member 38
may have heights which are different from each other at
the first metal layer 11 and the second metal layer 13.
The guide member 38 may reflect light emitted from the
light emitting chip 45. Since this structure has a structure
in which the insulation film is not separately attached, the
manufacturing process may be simplified.
[0241] A portion 68C of the resin layer 68 may be filled
in a separation part 17 between the first metal layer 11
and the second metal layer 13 or an insulation film may
be attached to the top or/and lower surface(s) of the metal
layers.
[0242] The guide member 38 may have an upper width
wider than a lower width. Also, the guide member 38 may
have an inner surface inclined at a predetermined angle
with respect to the top surfaces of the metal layers 11
and 13.
[0243] Features of each device may be selectively ap-
plied to other devices, are not limited to each device.
[0244] Here, when the guide member 38 is formed of
a non-metallic material or insulation resin series, the
groove 19 of the resin layer 68 may extend to the top
surfaces of the first and second metal layers 11 and 13
except a top surface of a boundary between the two metal
layers 11 and 12. The guide member 38 is disposed in
the groove 19.
[0245] Figs. 52 and 53 are a side sectional view and a
circuit diagram of a light emitting
[0246] Referring to Fig. 52, a light emitting device in-
cludes three or more metal layers 12A, 12B, and 12C
and two or more light emitting chips 41A and 41B. The
light emitting chips 41A and 41B may emit light having
the same peak wavelength as or peak wavelengths dif-
ferent from each other.
[0247] The metal layers 12A, 12B, and 12C are arrayed
on the same plane. A first insulation film 21 is disposed
around the metal layers 12A, 12B, and 12C. Second in-
sulation films 23A and 23B are respectively disposed be-
tween the metal layers 12A and 12B, and 12B and 12C
adjacent to each other to support and fix the metal layers
12A and 12B, and 12B and 12C adjacent to each other.
[0248] The first light emitting chip 41A is disposed on
the first metal layer 12A. The second light emitting chip
41B is spaced from the second metal layer 12B.
[0249] The second metal layer 12B may serve as com-
mon electrodes of the first light emitting chip 41A and the
second light emitting chip 41B. The first metal layer 12A

may serve as an electrode for controlling the first light
emitting chip 41A, and the third metal layer 12C may
serve as an electrode for controlling the second light emit-
ting chip 41B.
[0250] When the first and second light emitting chips
41A and 41B are lateral type chips, the first light emitting
chip 41A may be electrically connected to the first metal
layer 12A and the second metal layer 12B through a first
wire 51A and a second wire 51B, respectively. Also, the
second light emitting chip 41B may be electrically con-
nected to the second metal layer 12B and the third metal
layer 12C through a third wire 51C and a fourth wire 51D,
respectively.
[0251] When the first and second light emitting chips
41A and 41B are vertical type chips, the first and third
wires 51A and 51C may be omitted.
[0252] A guide member 31 is disposed on the first in-
sulation film 21. The guide member 31 is disposed at a
position higher than those of the light emitting chips 41A
and 41B to reflect light emitted from the light emitting
chips 41A and 41B.
[0253] A resin layer 61 is disposed on the first and sec-
ond light emitting chips 41A and 41B. A portion of the
resin layer 61 may be disposed at the same height as or
a height less than a top surface of the guide member 31,
but are not limited thereto.
[0254] Referring to Fig. 53, the light emitting chips 41A
and 41B may have a lateral electrode structure to realize
a circuit in which the first metal layer 12A serves as an
anode and the third metal layer 12B serves as a cathode.
Referring to Fig. 14, unlike the circuit illustrated in Fig.
14, the first metal layer may serve as a cathode, and the
third metal layer 12B may serve as an anode.
[0255] Figs. 54 and 55 are a side sectional view and a
circuit diagram of a light emitting.
[0256] Referring to Fig. 54, a light emitting device in-
cludes three or more metal layers 12A, 12B, and 12C
and two or more light emitting chips 41A and 41B. The
light emitting chips 41A and 41B may emit light having
the same peak wavelength as or peak wavelengths dif-
ferent from each other.
[0257] The metal layers 12A, 12B, and 12C are arrayed
on the same plane. A first insulation film 21 is disposed
around the metal layers 12A, 12B, and 12C. A second
insulation film 23 is disposed between the metal layers
12A and 12B, 12A and 12C, and 12B and 12C adjacent
to each other to support and fix the metal layers 12A and
12B, 12A and 12C, and 12B and 12C adjacent to each
other.
[0258] The first light emitting chip 41A and the second
light emitting chip 41B, which are spaced from each other,
are disposed on the first metal layer 12A.
[0259] The first metal layer 12A may serve as common
electrodes of the first light emitting chip 41A and the sec-
ond light emitting chip 41B. The second metal layer 12B
may serve as an electrode for controlling the first light
emitting chip 41A, and the third metal layer 12C may
serve as an electrode for controlling the second light emit-
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ting chip 41B.
[0260] When the first and second light emitting chips
41A and 41B are lateral type chips, the first light emitting
chip 41A may be electrically connected to the first metal
layer 12A and the second metal layer 12B through a first
wire 51A and a third wire 51C, respectively. Also, the
second light emitting chip 41B may be electrically con-
nected to the first metal layer 12A and the third metal
layer 12C through a second wire 51B and a fourth wire
51D, respectively.
[0261] When the first and second light emitting chips
41A and 41B are vertical type chips, the first and second
wires 51A and 51B may be omitted.
[0262] A guide member 31 is disposed on the first in-
sulation film 21. The guide member 31 is disposed at a
position higher than those of the light emitting chips 41A
and 41B to reflect light emitted from the light emitting
chips 41A and 41B.
[0263] A resin layer 61 is disposed on the first and sec-
ond light emitting chips 41A and 41B. A portion of the
resin layer 61 may be disposed at the same height as or
a height less than a top surface of the guide member 31,
but are not limited thereto.
[0264] Referring to Fig. 55A, the light emitting chips
41A and 41B may have a lateral electrode structure to
realize a circuit in which the first metal layer 12A serves
as a positive common electrode and the second and third
metal layers 12B 12C serve as cathodes. On the other
hand, referring to Fig. 55B, the first metal layer 12A may
serve as a negative common electrode, and the second
and third metal layers 12B and 12C may serve as anodes.
[0265] Fig. 56 is a side sectional view illustrating a mod-
ified example of a light emitting device.
[0266] Referring to Fig. 56, a light emitting device 100
includes a plurality of metal layers 11 and 13, insulation
films 21 and 23 on the metal layers 11 and 13, a light
emitting chip 41 on at least metal layer 11 of the plurality
of metal layers 11 and 13, a guide member 31 on the
insulation film 21, and a resin layer 61 covering the light
emitting chip 41 on the metal layers 11 and 13.
[0267] Since the metal layers 11 and 13 are not pro-
vided as separate bodies, e.g., do not have a structure
in which the metal layers 11 and 13 are fixed using a
resin-based body formed of polyphthalamide (PPA), a
portion of the metal layers 11 and 13 may have a flexibly
curved shape, be bent at a predetermined angle, or be
partially etched.
[0268] That is, each of the metal layers 11 and 13 in-
clude an outer part B1, an inner part B2, and an inclined
part B3. A height H2 of a top surface of the outer part B1
of each of the metal layers 11 and 13 may be greater
than that H1 of a top surface of the inner part B2 of each
of the metal layers 11 and 13.
[0269] Here, the outer part B1 of the metal layer 11 or
13 may have a thickness T5 equal to that T4 of the inner
part B2 of the metal layer 11 or 13.
[0270] The metal layers 11 and 13 include the inner
part B2 and the outer part B 1. The outer part B1 may be

disposed at a position higher than that of a top surface
of the inner part B2. Each of the metal layers 11 and 13
may be bent to form the outer part of each of the metal
layers 11 and 13. In the bending process, the inclined
part B3 having an inclined plane may be disposed be-
tween the inner part B2 and the outer part B1 of the metal
layers 11 and 13.
[0271] The inclined part B3 of the plurality of metal lay-
ers 11 and 13 may have opposite surfaces facing each
other. Here, the opposite surfaces may face each other
in a state where they are inclined. The inclined part B3
may be an inclined angle of about 15° to about 89° with
respect to the top surface of the inner part B2 of the metal
layers 11 and 13. The inclined plane of the inclined part
B3 may effectively reflect light in a light emission direc-
tion.
[0272] Also, the light emitting chip 41 and the second
insulation film 23 may be disposed on the inner part B2
of the metal layers 11 and 13.
[0273] Also, the first insulation film 21 may be disposed
on the outer part B1 of the metal layers 11 and 13. The
guide member 31 may be disposed on the firs insulation
film 21.
[0274] Although not shown, an inner surface of at least
one of the first insulation film 21 disposed on the outer
part B1 and the guide member 31 may be inclined at the
inclined angle of the inclined part B3 of the metal layers
11 and 13.
[0275] Figs. 57 to 59 are views illustrating modified ex-
amples of a metal layer of a light emitting device.
[0276] Referring to Fig. 57, one surface of top, lower,
and side surfaces of the metal layers 11 and 13 may have
one or more uneven structures 11E and 13E including a
convex portion and a concave portion. The uneven struc-
tures 11E and 13E may be disposed under a first insu-
lation film 21 and may extend up to opened areas A1 and
A2 of each of the metal layers 11 and 13.
[0277] Also, the uneven structures 11E and 13E may
be disposed on surface of the metal layers 11 and 13
except an area on which the light emitting chip 41 is dis-
posed or an area to which the wires 51 and 52 are bond-
ed, thereby improving contact characteristics of the metal
layers 11 and 13, the light emitting chip 41, and the wires
51 and 52.
[0278] Each of the uneven structures 11E and 13E may
have one of a triangular shape, a square shape, a trap-
ezoid shape, and a sin-curve shape, but is not limited
thereto.
[0279] The uneven structures 11E and 13E may im-
prove a contact area between the insulation films 21 and
23 on the metal layers 11 and 13 or heat radiation effi-
ciency.
[0280] Referring to Fig. 58, lower surfaces of the plu-
rality of metal layers 11 and 13 may have the uneven
structures 11E and 13E. Protrusion parts of the uneven
structures 11E and 13E may have a stripe shape or matrix
shape, but is not limited thereto.
[0281] Referring to Fig. 59, a heatsink frame 12 may
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be disposed on one side surface of one metal layer 11
of the plurality of metal layers. The heatsink frame 12
may be formed of the same material as the metal layer
11 or a material having conductivity superior than that of
the metal layer 11. The heatsink frame 12 may have a
surface having one or more uneven structures 12E in-
cluding a concave portion and a convex portion.
[0282] Each of the uneven structures 11E and 13E may
have one of a triangular shape, a square shape, a trap-
ezoid shape, and a sin-curve shape, but is not limited
thereto.
[0283] The thermal efficiency of the metal layers 11
and 13 may be improved through the uneven structures
12E of the heatsink frame 12.
[0284] As another example, the uneven structures may
be provided on side surfaces of the plurality of metal lay-
ers 11 and 13 to increase surface areas, thereby improv-
ing thermal efficiency.

<Light emitting chip>

[0285] A light emitting chip will be described with ref-
erence to Figs. 60 and 61.
[0286] Referring to Fig. 60, a light emitting chip 41 may
include a substrate 111, a buffer layer 112, a first con-
ductive type semiconductor layer 113, an active layer
114, a second conductive type semiconductor layer 115,
a first electrode 116, and a second electrode 117. The
first conductive type semiconductor layer 113, the active
layer 114, and the second conductive type semiconduc-
tor layer 115 may be defined as a light emitting structure.
[0287] The substrate 111 may be formed of Al2O3,
GaN, SiC, ZnO, Si, GaP, InP, Ga2O3, a conductive sub-
strate, and GaAs. The substrate 111 may be a growth
substrate. A semiconductor having the compositional for-
mula of InxAlyGa1-x-yN (0≤x≤1, 0 ≤y≤1, 0≤x+y≤1) may be
grown on the growth substrate.
[0288] The buffer layer 112 may a layer for reducing a
lattice constant difference between the substrate 111 and
the semiconductor and may be formed of a group II to VI
compound semiconductor. An undoped Group III-V com-
pound semiconductor layer may be further disposed on
the buffer layer 112, but is not limited thereto.
[0289] The first conductive type semiconductor layer
113 is disposed on the buffer layer 112, the active layer
124 is disposed on the first conductive type semiconduc-
tor layer 113, and the second conductive layer 115 is
disposed on the active layer 124.
[0290] The first conductive type semiconductor layer
113 may be formed of a group III-V compound semicon-
ductor in which a first conductive type dopant is doped,
e.g., one of GaN, AlN, AlGaN, InGaN, InN, InAlGaN,
AlInN, AlGaAs, GaP, GaAs, GaAsP, and AlGaInP. When
the first conductive type semiconductor layer is an N-type
semiconductor layer, the first conductive type dopant
may include an N-type dopant such as Si, Ge, Sn, Se,
and Te. The second conductive type semiconductor layer
114 may be formed as a single layer or a multi layer, but

is not limited thereto.
[0291] The active layer 114 may have one of a single
quantum well structure, a multi quantum well (MQW)
structure, a quantum wire structure, and a quantum dot
structure. The active layer 114 may have a cycle of a well
layer and a barrier layer, e.g., an InGaN well layer/GaN
barrier layer or a cycle of an InGaN well layer/AlGaN
barrier layer using the group III-V compound semicon-
ductor material.
[0292] A conductive type clad layer may be disposed
above or/and under the active layer 114. The conductive
type clad layer may be formed of an AlGaN-based sem-
iconductor.
[0293] A second conductive type is formed on the ac-
tive layer 114. The second conductive semiconductor
layer 115 may be formed of a group III-V compound sem-
iconductor in which a second conductive type dopant is
doped, e.g., one of GaN, AlN, AlGaN, InGaN, InN, InAl-
GaN, AlInN, AlGaAs, GaP, GaAs, GaAsP, and AlGaInP.
When the second conductive type semiconductor layer
is a P-type semiconductor layer, the second conductive
type dopant may include a P-type dopant such as Mg
and Ze. The second conductive type semiconductor layer
115 may have a single or multi-layered structure, but is
not limited thereto.
[0294] A third conductive type semiconductor layer,
e.g., an N-type semiconductor layer may be disposed on
the second conductive type semiconductor layer 115.
Thus, the light emitting structure 135 may have at least
one of an N-P junction structure, a P-N junction structure,
an N-P-N junction structure, and a P-N-P junction struc-
ture.
[0295] A current spreading layer may be disposed on
the second conductive type semiconductor layer 115.
The current spreading layer may be formed of one of
indium tin oxide (ITO), indium zinc oxide (IZO), indium
zinc tin oxide (IZTO), indium aluminum zinc oxide (IAZO),
indium gallium zinc oxide (IGZO), indium gallium tin oxide
(IGTO), aluminum zinc oxide (AZO), antimony tin oxide
(ATO), and gallium zinc oxide (GZO).
[0296] A first electrode 116 may be disposed on the
first conductive type semiconductor layer 113 and a sec-
ond electrode 117 may be disposed on the second con-
ductive type semiconductor layer 115.
[0297] The first electrode 116 and the second elec-
trode 117 may be connected to the metal layers of Fig.
1 or 5 through a wire.
[0298] Fig. 61 is a view of a vertical type chip structure.
[0299] Referring to Fig. 61, in a light emitting chip 45,
an ohmic layer 121 is disposed under a light emitting
structure 110, a reflective layer 124 is disposed under
the ohmic layer 121, a conductive supporting member
125 is disposed under the reflective layer 124, and a pro-
tective layer 123 is disposed around the reflective layer
124 and the light emitting structure 110.
[0300] The light emitting device 45 may be formed by
forming an ohmic layer 121, a channel layer 123, a re-
flective layer 124, and a conductive supporting member
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125 on the second conductive type semiconductor layer
115 and then removing the substrate 111 and the buffer
layer 112 without performing an etching process for ex-
posing the first conductive type semiconductor layer 113
in the structure of Fig. 52.
[0301] The ohmic layer 121 may ohmic-contact a lower
layer of the light emitting structure 110, for example, the
second conductive type semiconductor layer. The ohmic
layer 121 may be formed of one of indium tin oxide (ITO),
indium zinc oxide (IZO), indium zinc tin oxide (IZTO),
indium aluminum zinc oxide (IAZO), indium gallium zinc
oxide (IGZO), indium gallium tin oxide (IGTO), aluminum
zinc oxide (AZO), antimony tin oxide (ATO), gallium zinc
oxide (GZO), Ag, Ni, Al, Rh, Pd, Ir, Ru, Mg, Zn, Pt, Au,
Hf and combinations thereof. Also, the ohmic layer 121
may be formed as a multi layer using the metal material
and a light-transmitting conductive material such as IZO,
IZTO, IAZO, IGZO, IGTO, AZO, and ATO. For example,
the multi layer may include IZO/Ni, AZO/Ag, IZO/Ag/Ni,
and AZO/Ag/Ni. A layer for blocking current correspond-
ing to the electrode 16 may be further disposed within
the ohmic layer 121.
[0302] The protective layer 123 may be formed of one
of indium tin oxide (ITO), indium zinc oxide (IZO), indium
zinc tin oxide (IZTO), indium aluminum zinc oxide (IAZO),
indium gallium zinc oxide (IGZO), indium gallium tin oxide
(IGTO), aluminum zinc oxide (AZO), antimony tin oxide
(ATO), gallium zinc oxide (GZO), SiO2, SiOx, SiOxNy,
Si3N4, Al2O3, and TiO2. The protective layer 123 may be
formed through a sputtering method or a deposition
method. The protective layer 123 may prevent the layers
of the light emitting structure 110 from being electrically
short-circuited with each other.
[0303] The reflective layer 124 may be formed of one
of Ag, Ni, Al, Rh, Pd, Ir, Ru, Mg, Zn, Pt, Au, Hf, and com-
binations thereof. The reflective layer 124 may have a
width wider than that of the light emitting structure 110
to improve light reflection efficiency.
[0304] For example, the conductive support member
125 may serve as a base substrate. The conductive sup-
port member 125 may be formed of at least one of copper
(Cu), gold (Au), nickel (Ni), molybdenum (Mo), copper-
tungsten (Cu-W), and carrier wafers (e.g., Si, Ge, GaAs,
ZnO, Sic, etc). An adhesion layer may be further disposed
between the conductive support member 125 and the
reflective layer 124. Thus, the two layers may adhere to
each other by the adhesion layer.
[0305] The above-disclosed light emitting chip is just
one example and is not limited to the above features.
The light emitting chip may be selectively applied to the
light emitting devices, but is not limited thereto.

<Lighting system>

[0306] The light emitting device of the above disclosure
has a structure in which the light emitting chip is pack-
aged. Also, a plurality of light emitting devices may be
disposed on a board, and thus provided to a lighting sys-

tem such as a light emitting module or a light unit. One
of the light emitting devices according to the above dis-
closure may be applied to the lighting system.
[0307] The light emitting device according to the above
disclosure may be applied to the light unit. The light unit
may have a structure in which a plurality of light emitting
devices are arrayed. The light unit may include the dis-
play device illustrated in Figs. 62 and 63 and the lighting
device illustrated in Fig. 64. Furthermore, the light unit
may include illumination lamps, traffic lights, vehicle
headlights, and signs.
[0308] Fig. 62 is an exploded perspective view illus-
trating a display device.
[0309] Referring to Fig. 62, a display unit 1000 may
include a light guide plate 1041, a light emitting module
1031 providing light to the light guide plate 1041, a re-
flective member 1022 under the light guide plate 1041,
an optical sheet 1051 above the light guide plate 1041,
a display panel 1061 above the optical sheet 1051, and
a bottom cover 1011 receiving the light guide plate 1031,
the light emitting module 1031, and the reflective member
1022, but is not limited thereto.
[0310] The bottom cover 1011, the reflective member
1022, the light guide plate 1041, and the optical sheet
1051 may be defined as the light unit 1050.
[0311] The light guide plate 1041 diffuses light to pro-
duce planar light. For example, the light guide plate 1041
may be formed of a transparent material, e.g., one of an
acrylic resin-based material such as polymethylmethacr-
ylate (PMMA), a polyethylene terephthalate (PET) resin,
a poly carbonate (PC) resin, a cyclic olefin copolymer
(COC) resin, and a polyethylene naphthalate (PEN) res-
in.
[0312] The light emitting module 1031 is disposed to
provide light to the at least one lateral surface of the light
guide plate 1041. Thus, the light emitting module 1031
may be used as a light source of a display device.
[0313] At least one light emitting module 1031 may be
disposed on one lateral surface of the light guide plate
1041 to directly or indirectly provide light. The light emit-
ting module 1031 may include a board 1033 and the light
emitting devices 100. Also, the light emitting devices 100
may be arrayed on the board 1033 with a predetermined
interval.
[0314] The board 1033 may be a printed circuit board
(PCB) including a circuit pattern. The board 1033 may
include a metal core PCB (MCPCB) or a flexible PCB
(FPCB) as well as a general PCB, but is not limited there-
to. When the light emitting device 100 are mounted on a
lateral surface of the bottom cover 1011 or on a heatsink
plate, the substrate 1033 may be removed. Here, a por-
tion of the heatsink plate may contact a top surface of
the bottom cover 1011.
[0315] The plurality of light emitting devices 100 may
be mounted on the substrate 1033 to allow a light emis-
sion surface through which light is emitted to be spaced
a predetermined interval from the light guide plate 1041,
but is not limited thereto. The light emitting device 100
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may directly or indirectly provide light to a light incident
surface that is a side surface of the light guide plate 1041,
but is not limited thereto.
[0316] The reflective member 1022 may be disposed
below the light guide plate 1041. Since the reflective
member 1022 reflects light incident onto an lower surface
of the light guide plate 1041 to supply the light upward,
brightness of the light unit 1050 may be improved. For
example, the reflective member 1022 may be formed of
one of PET, PC, and PVC, but is not limited thereto. The
reflective member 1022 may be the top surface of the
bottom cover 1011, but is not limited thereto.
[0317] The bottom cover 1011 may receive the light
guide plate 1041, the light emitting module 1031, and the
reflective member 1022. For this, the bottom cover 1011
may include a receiving part 1012 having a box shape
with an opened upper side, but is not limited thereto. The
bottom cover 1011 may be coupled to a top cover (not
shown), but is not limited thereto.
[0318] The bottom cover 1011 may be formed of a met-
al material or a resin material. Also, the bottom cover
1011 may be manufactured using a press molding proc-
ess or an extrusion molding process. The bottom cover
1011 may be formed of a metal or non-metal material
having superior heat conductivity, but is not limited there-
to.
[0319] For example, the display panel 1061 may be a
liquid crystal display (LCD) panel, and include first and
second boards formed of a transparent material and a
liquid crystal layer between the first and second boards.
A polarizing plate may be attached to at least one surface
of the display panel 1061. The present disclosure is not
limited to the attached structure of the polarizing plate.
The display panel 1061 may display information using
light emitted from the light emitting module 1051. The
display unit 1000 may be applied to various portable ter-
minals, a monitor for a notebook computer, a monitor for
a laptop computer, television, etc.
[0320] The optical sheet 1051 is disposed between the
display panel 1061 and the light guide plate 1041 and
includes at least one transmission sheet. For example,
the optical sheet 1051 may include at least one of a dif-
fusion sheet, a horizontal or vertical prism sheet, a bright-
ness enhanced sheet, etc. The diffusion sheet diffuses
incident light, and the horizontal or/and vertical prism
sheet collects the incident light into a display region. In
addition, the brightness enhanced sheet reuses lost light
to improve the brightness. Also, a protective sheet may
be disposed on the display panel 1061, but is not limited
thereto.
[0321] Here, optical members such as the light guide
plate 1041 and the optical sheet 1051 may be disposed
on an optical path of the light emitting module 1031, but
is not limited thereto.
[0322] Fig. 63 is a view of a display device.
[0323] Referring to FIG. 63, a display apparatus 1100
includes a bottom cover 1152, a board 1120 on which
the light emitting devices 100 described above are ar-

rayed, an optical member 1154, and a display panel
1155.
[0324] The substrate 1120 and the light emitting device
100 may be defined as a light emitting module 1060. The
bottom cover 1152, at least one light emitting module
1060, the optical member 1154 may be defined as the
light unit.
[0325] The bottom cover 1152 may include a receiving
part 1153, but is not limited thereto.
[0326] Here, the optical member 1154 may include at
least one of a lens, a light guide plate, a diffusion sheet,
horizontal and vertical prism sheets, and a bright en-
hancement sheet. The light guide plate may be formed
of a PC material or PMMA material. In this case, the light
guide plate may be removed. The diffusion sheet diffuses
incident light, and the horizontal and vertical prism sheets
collect the incident light into the display panel 1155. The
brightness enhanced sheet reuses lost light to improve
brightness.
[0327] The optical member 1154 is disposed on the
light emitting module 1060 to produce planar light using
the light emitted from the light emitting module 1060 or
diffuse and collect the light emitted from the light emitting
module 1060.
[0328] Fig. 64 is a perspective view of a lighting device.
[0329] Referring to Fig. 64, the lighting unit 1500 may
include a case 1510, a light emitting module 1530 dis-
posed in the case 1510, and a connection terminal 1520
disposed in the case 1510 to receive an electric power
from an external power source.
[0330] The case body 1510 may be formed of a mate-
rial having good thermal dissipation properties, e.g., a
metal material or a resin material.
[0331] The light emitting module 1530 may include a
board 1532 and a light emitting device 100 mounted on
the board 1532. The light emitting device 100 may be
provided in plurality, and the plurality of light emitting de-
vices 200 may be arrayed in a matrix shape or spaced a
predetermined interval from each other.
[0332] A circuit pattern may be printed on a dielectric
to manufacture the board 1532. For example, the board
1532 may include a printed circuit board (PCB), a metal
core PCB, a flexible PCB, a ceramic PCB, or a FR-4.
[0333] Also, the board 1532 may be formed of a ma-
terial which may effectively reflect light or be coated with
a color by which light is effectively reflected, e.g., a white
color or a silver color.
[0334] At least one light emitting device 100 may be
disposed on the board 1532. The light emitting device
100 may include at least one light emitting diode (LED)
chip. The LED may include color LEDs, which respec-
tively emit light having a red color, a green color, a blue
color, and a white color and an ultraviolet (UV) LED emit-
ting UV rays.
[0335] The light emitting module 1530 may have com-
binations of several light emitting devices 100 to obtain
desired color and luminance. For example, the white
LED, the red LED, and the green LED may be combined
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with each other to secure a high color rendering index.
[0336] The connection terminal 1520 may be electri-
cally connected to the light emitting module 1530 to sup-
ply a power. The connection terminal 1520 may be
screwed and coupled to an external power source in a
socket type, but is not limited thereto. For example, the
connection terminal 1520 may have a pin shape, and
thus, be inserted into the external power source. Alter-
natively, the connection terminal 1220 may be connected
to the external power source by a wire.
[0337] According to the disclosure the tape-type or
film-type light emitting device
may be provided to support the metal layer through the
insulation film without using the package body.
[0338] According to the disclosure the manufacturing
process of the light emitting device may be improved.
Furthermore, the light emitting device may be reduced
in thickness. According to the disclosure the light extrac-
tion efficiency of the light emitting device may be im-
proved.
[0339] According to the disclosure the reliability of the
light emitting device may be improved. Also, the minia-
turization and integration of the light emitting device may
be improved. According to the disclosure, the thermal
efficiency may be improved in the light emitting device
and a lighting system having the same.
[0340] Features, structures, and effects as described
above can easily be combined and modified by those
skilled in the art. Therefore, these combinations and mod-
ifications should be construed as falling within the scope
of the present disclosure.
[0341] Variations and modifications are possible in the
component parts and/or arrangements of the subject
combination arrangement within the scope of the ap-
pended claims.

Claims

1. A light emitting device comprising:

a plurality of metal layers (11,13) spaced from
each other;
a first insulation film (21) having an opened area
in which a portion of top surface area of the plu-
rality of metal layers (11,13) is opened, the first
insulation film (21) being disposed on a periph-
ery portion of top surfaces of the plurality of metal
layers (11,13);
a light emitting chip (41,45) disposed on at least
one of the plurality of metal layers, the light emit-
ting chip (41,45) being electrically connected to
the other metal layer;
a resin layer (61) disposed on the plurality of
metal layers and the light emitting chip;
a first guide member (31,37A,37B) disposed on
the first insulation film (21);
wherein a top surface of the first guide member

(37A) is located at a higher than that of the light
emitting chip (41,45);
second insulation film (23) corresponding to be-
tween the plurality of metal layers (11,13) and
having a wider width than an interval between
the plurality of metal layers (11,13), on a top sur-
face of the plurality of metal layers (11,13); an
adhesion layer (29) between the plurality of met-
al layers (11,13) and the first insulation film (21)
and the second insulation film (23);
characterized by
a second guide member (31C, 34,36,37C) on
the second insulation film (23), wherein the first
guide member and the second guide member
are connected to each other,
wherein the first and second guide members
(31,37A,37B,37C) are formed of a non-metallic
material.

2. The light emitting device according to claim 1, where-
in the first guide member (37A,37B) is disposed on
a top and inner surfaces of the first insulation film
(21).

3. The light emitting device according to claim 2, where-
in a portion of the first guide member (37A,37B) is
disposed closer to the light emitting chip (45) than
to the first insulation film (21).

4. The light emitting device according to any one of
claim 2 or 3, wherein a lower portion of the first guide
member (37A,37B) contacts the top surface of the
metal layers (11,13).

5. The light emitting device according to claim 4, where-
in the first insulation film (21) has a thickness thicker
than that of each of the metal layers (11,13).

6. The light emitting device according to any one of
claims 2 to 5, wherein the first insulation film (21)
and the second insulation film (23) comprise a light-
transmitting film or a phosphor film.

7. The light emitting device according to any one of
claims 2 to 6, wherein the first insulation film (21)
and the second insulation film (23) comprise at least
one selected from the group consisting of a polyimide
(PI) film, a polyethylene terephthalate (PET) film, an
ethylene vinyl acetate (EVA) film, a polyethylene
naphthalate (PEN) film, a tree acetyl cellulose (TAC)
film, a polyamide-imide (PAI) film, a polyether-ether-
ketone (PEEK) film, a perfluoroalkoxy (PFA) film, a
polyphenylene sulfide (PPS), and a resin film.

8. The light emitting device according to claim 4 or
5,wherein the plurality of metal layers (11,13) com-
prise a first metal layer (11) and a second metal layer
(13), wherein the light emitting chip (41,45) is dis-
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posed on the first metal layer and is electrically con-
nected to the first metal layer and the second metal
layer, wherein the second guide member (37C) is
disposed on top and inner surface of the second in-
sulation film (23) to contact a top surface of the first
metal layer (11).

9. The light emitting device according to claim 4 or 5,
wherein the first and second guide members (31,
31C, 34, 37A,37B,37C) comprise a resin material.

10. The light emitting device according to claim 4 or 5,
wherein the first and second guide members (31,
31C, 34C,37A,37B,37C) comprise a solder resist.

11. The light emitting device according to any one of
claims 1 to 10, wherein a region between the plurality
of metal layers is an empty space.

12. The light emitting device according to any one of
claims 1 to 11, wherein the plurality of metal layers
(11,13,15) comprise a first metal layer, a second
metal layer, and a third metal layer between the first
metal layer and the second metal layer; and the light
emitting chip is disposed on the third metal layer and
is electrically connected to the first metal layer and
the second metal layer.

13. The light emitting device according to any one of
claims 1 to 11, further comprising an insulating ad-
hesion material (18) between the plurality of metal
layers.

14. The light emitting device according to any one of
claims 1 to 8, wherein the first guide member
(31,37A,37B) comprises the resin material having at
least one of a titanium dioxide (TIO2), a glass fiber
and a polymer material.

15. The light emitting device according to any one of
claims 1 to 3, further comprising a third insulation
film between the light emitting chip and the first in-
sulation film (23A) and a third guide member (34)
between the light emitting chip and the first and sec-
ond insulation films.

Patentansprüche

1. Lichtemittierungsvorrichtung umfassend:

eine Vielzahl von Metallschichten (11, 13), die
voneinander beabstandet sind;
einen ersten Isolierfilm (21), der einen geöffne-
ten Bereich aufweist, in dem ein Abschnitt eines
oberen Oberflächenbereichs der Vielzahl von
Metallschichten (11, 13) geöffnet ist, wobei der
erste Isolierfilm (21) an einem Umfangsab-

schnitt von oberen Oberflächen der Vielzahl von
Metallschichten (11, 13) angeordnet ist;
einen Lichtemittierungs-Chip (41, 45), der an
wenigstens einer der Vielzahl von Metallschich-
ten angeordnet ist, wobei der Lichtemittierungs-
Chip (41, 45) mit der anderen Metallschicht elek-
trisch verbunden ist;
eine Harzschicht (61), die an der Vielzahl von
Metallschichten und dem Lichtemittierungs-
Chip angeordnet ist;
ein erstes Führungselement (31, 37A, 37B), das
an dem ersten Isolierfilm (21) angeordnet ist;
wobei sich eine obere Oberfläche des ersten
Führungselements (37A) höher als jene des
Lichtemittierungs-Chips (41, 45) befindet;
einen zweiten Isolierfilm (23) zwischen der Viel-
zahl von Metallschichten (11, 13), der eine brei-
tere Breite als ein Abstand zwischen der Vielzahl
von Metallschichten (11, 13) aufweist, an einer
oberen Oberfläche der Vielzahl von Metall-
schichten (11, 13); eine Klebeschicht (29) zwi-
schen der Vielzahl von Metallschichten (11, 13)
und dem ersten Isolierfilm (21) und dem zweiten
Isolierfilm (23);
gekennzeichnet durch
ein zweites Führungselement (31C, 34, 36,
37C) an dem zweiten Isolierfilm (23), wobei das
erste Führungselement und das zweite Füh-
rungselement miteinander verbunden sind,
wobei das erste und das zweite Führungsele-
ment (31, 37A, 37B, 37C) aus einem nicht-me-
tallischen Material gebildet sind.

2. Lichtemittierungsvorrichtung nach Anspruch 1, wo-
bei das erste Führungselement (37A, 37B) an einer
oberen und inneren Oberflächen des ersten Isolier-
films (21) angeordnet sind.

3. Lichtemittierungsvorrichtung nach Anspruch 2, wo-
bei ein Abschnitt des ersten Führungselements
(37A, 37B) näher an dem Lichtemittierungs-Chip
(41, 45) als an dem ersten Isolierfilm (21) angeordnet
ist.

4. Lichtemittierungsvorrichtung nach einem von An-
spruch 2 oder 3, wobei ein unterer Abschnitt des
ersten Führungselements (37A, 37B) die obere
Oberfläche der Metallschichten (11, 13) kontaktiert.

5. Lichtemittierungsvorrichtung nach Anspruch 4, wo-
bei der erste Isolierfilm (21) eine Dicke aufweist, die
dicker als jene von jedem der Metallschichten (11,
13) ist.

6. Lichtemittierungsvorrichtung nach einem der An-
sprüche 2 bis 5, wobei der erste Isolierfilm (21) und
der zweite Isolierfilm (23) einen lichtdurchlässigen
Film oder einen Phosphorfilm umfassen.
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7. Lichtemittierungsvorrichtung nach einem der An-
sprüche 2 bis 6, wobei der erste Isolierfilm (21) und
der zweite Isolierfilm (23) wenigstens eines umfas-
sen, das aus der Gruppe ausgewählt ist, die aus ei-
nem Polyimid (PI)-Film, einem Polyethylentereph-
thalat (PET)-Film, einem Ethylenvinylacetat
(EVA)-Film, einem Polyethylennaphthalat
(PEN)-Film, einem Triacetylcellulose (TAC)-Film, ei-
nem Polyamidimid (PAI)-Film, einem Polyethere-
therketon (PEEK)-Film, einem Perfluoralkoxy
(PFA)-Film, einem Polyphenylensulfid (PPS) und ei-
nem Harzfilm besteht.

8. Lichtemittierungsvorrichtung nach Anspruch 4 oder
5, wobei die Vielzahl von Metallschichten (11, 13)
eine erste Metallschicht (11) und eine zweite Metall-
schicht (13) umfassen, wobei der Lichtemittierungs-
Chip (41, 45) an der ersten Metallschicht angeordnet
ist und mit der ersten Metallschicht und der zweiten
Metallschicht elektrisch verbunden ist,

wobei das zweite Führungselement (37C) an ei-
ner oberen und inneren Oberfläche des zweiten
Isolierfilms (23) angeordnet ist, um eine obere
Oberfläche der ersten Metallschicht (11) zu kon-
taktieren.

9. Lichtemittierungsvorrichtung nach Anspruch 4 oder
5, wobei die ersten und zweiten Führungselemente
(31, 31C, 34, 37A, 37B, 37C) ein Harzmaterial um-
fassen.

10. Lichtemittierungsvorrichtung nach Anspruch 4 oder
5, wobei die ersten und zweiten Führungselemente
(31, 31C, 34C, 37A, 37B, 37C) einen Lötstopplack
umfassen.

11. Lichtemittierungsvorrichtung nach einem der An-
sprüche 1 bis 10, wobei ein Bereich zwischen der
Vielzahl von Metallschichten ein leerer Raum ist.

12. Lichtemittierungsvorrichtung nach einem der An-
sprüche 1 bis 11, wobei die Vielzahl von Metall-
schichten (11, 13, 15) eine erste Metallschicht, eine
zweite Metallschicht und eine dritte Metallschicht
zwischen der ersten Metallschicht und der zweiten
Metallschicht umfassen; und der Lichtemittierungs-
Chip an der dritten Metallschicht angeordnet ist und
mit der ersten Metallschicht und der zweiten Metall-
schicht elektrisch verbunden ist.

13. Lichtemittierungsvorrichtung nach einem der An-
sprüche 1 bis 11, ferner umfassend eine isolierendes
Klebematerial (18) zwischen der Vielzahl von Me-
tallschichten.

14. Lichtemittierungsvorrichtung nach einem der An-
sprüche 1 bis 8, wobei das erste Führungselement

(31, 37A, 37B) das Harzmaterial umfasst, das Titan-
dioxid (TiO2), eine Glasfaser und/oder ein Polymer-
material aufweist.

15. Lichtemittierungsvorrichtung nach einem der An-
sprüche 1 bis 3, ferner umfassend einen dritten Iso-
lierfilm zwischen dem Lichtemittierungs-Chip und
dem ersten Isolierfilm (23A) und einem dritten Füh-
rungselement (34) zwischen dem Lichtemittierungs-
Chip und dem ersten und dem zweiten Isolierfilm.

Revendications

1. Dispositif électroluminescent comportant :

une pluralité de couches métalliques (11, 13)
espacées l’une de l’autre,
un premier film d’isolation (21) ayant une aire
ouverte dans laquelle une partie d’aire de sur-
face supérieure de la pluralité de couches mé-
talliques (11, 13) est ouverte, le premier film
d’isolation (21) étant disposé sur une partie de
périphérie de surfaces supérieures de la plura-
lité de couches métalliques (11, 13),
une puce électroluminescente (41, 45) disposée
sur au moins une couche de la pluralité de cou-
ches métalliques, la puce électroluminescente
(41 ,45) étant électriquement reliée à l’autre
couche métallique,
une couche de résine (61) disposée sur la plu-
ralité de couches métalliques et la puce électro-
luminescente,
un premier élément de guidage (31, 37A, 37B)
disposé sur le premier film d’isolation (21),
dans lequel une surface supérieure du premier
élément de guidage (37A) est située à un hau-
teur plus grande que celle de la puce électrolu-
minescente (41, 45),
un deuxième film d’isolation (23) correspondant
à entre la pluralité de couches métalliques (11,
13) et ayant une largeur plus grande qu’un in-
tervalle entre la pluralité de couches métalliques
(11, 13), sur une surface supérieure de la plu-
ralité de couches métalliques (11, 13),
une couche d’adhérence (29) entre la pluralité
de couches métalliques (11, 13) et le premier
film d’isolation (21) et le deuxième film d’isola-
tion (23),
caractérisé par
un second élément de guidage (31C, 34, 36,
37C) sur le deuxième film d’isolation (23), dans
lequel le premier élément de guidage et le se-
cond élément de guidage sont reliés l’un à
l’autre,
dans lequel les premier et second éléments de
guidage (31, 37A, 37B, 37C) sont formés d’un
matériau non métallique.
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2. Dispositif électroluminescent selon la revendication
1, dans lequel le premier élément de guidage (37A,
37B) est disposé sur des surfaces supérieure et in-
térieure du premier film d’isolation (21).

3. Dispositif électroluminescent selon la revendication
2, dans lequel une partie du premier élément de gui-
dage (37A, 37B) est disposée plus près de la puce
électroluminescente (45) que du premier film d’iso-
lation (21).

4. Dispositif électroluminescent selon l’une quelcon-
que des revendications 2 ou 3, dans lequel une partie
inférieure du premier élément de guidage (37A, 37B)
vient en contact avec la surface supérieure des cou-
ches métalliques (11, 13).

5. Dispositif électroluminescent selon la revendication
4, dans lequel le premier film d’isolation (21) a une
épaisseur plus grande que celle de chacune des
couches métalliques (11, 13).

6. Dispositif électroluminescent selon l’une quelcon-
que des revendications 2 à 5, dans lequel le premier
film isolation (21) et le deuxième film d’isolation (23)
comportent un film laissant passer la lumière ou un
film de luminophore.

7. Dispositif électroluminescent selon l’une quelcon-
que des revendications 2 à 6, dans lequel le premier
film d’isolation (21) et le deuxième film d’isolation
(23) comportent au moins un élément choisi parmi
le groupe constitué d’un film de polyimide (PI), d’un
film de polyéthylène térephtalate (PET), d’un film
d’acétate de vinyl-éthylène (EVA), d’un film de poly-
éthylène naphthalate (PEN), d’un film de tri-acétate
de cellulose (TAC), d’un film de polyamide-imide
(PAI), d’un film de polyéther-éther-cétone (PEEK),
d’un film de perfluoroalcoxy (PFA), d’un film de po-
lysulfure de phénylène (PPS) et d’un film de résine.

8. Dispositif électroluminescent selon la revendication
4 ou 5, dans lequel la pluralité de couches métalli-
ques (11, 13) comporte une première couche métal-
lique (11) et une deuxième couche métallique (13),
dans lequel la puce électroluminescente (41, 45) est
disposée sur la première couche métallique et est
électriquement reliée à la première couche métalli-
que et à la deuxième couche métallique,

dans lequel le deuxième élément de guidage
(37C) est disposé sur des surfaces supérieure
et intérieure du deuxième film d’isolation (23)
pour venir en contact avec une surface supé-
rieure de la première couche métallique (11).

9. Dispositif électroluminescent selon la revendication
4 ou 5, dans lequel les premier et second éléments

de guidage (31, 31C, 34, 37A, 37B, 37C) comportent
un matériau de résine.

10. Dispositif électroluminescent selon la revendication
4 ou 5, dans lequel les premier et second éléments
de guidage (31, 31C, 34C, 37A, 37B, 37C) compor-
tent une réserve de soudure.

11. Dispositif électroluminescent selon l’une quelcon-
que des revendications 1 à 10, dans lequel une ré-
gion entre la pluralité de couches métalliques est un
espace vide.

12. Dispositif électroluminescent selon l’une quelcon-
que des revendications 1 à 11, dans lequel la plura-
lité de couches métalliques (11, 13, 15) comporte
une première couche métallique, une deuxième cou-
che métallique et une troisième couche métallique
entre la première couche métallique et la deuxième
couche métallique, et la puce électroluminescente
est disposée sur la troisième couche métallique et
est électriquement reliée à la première couche mé-
tallique et à la deuxième couche métallique.

13. Dispositif électroluminescent selon l’une quelcon-
que des revendications 1 à 11, comportant en outre
un matériau d’adhérence isolant (18) entre la plura-
lité de couches métalliques.

14. Dispositif électroluminescent selon l’une quelcon-
que des revendications 1 à 8, dans lequel le premier
élément de guidage (31, 37A, 37B) comporte le ma-
tériau de résine ayant au moins un élément parmi
un dioxyde de titane (TiO2), une fibre de verre et une
matière polymère.

15. Dispositif électroluminescent selon l’une quelcon-
que des revendications 1 à 3, comportant en outre
un troisième film d’isolation entre la puce électrolu-
minescente et le premier film d’isolation (23A) et un
troisième élément de guidage (34) entre la puce
électroluminescente et les premier et deuxième films
d’isolation.
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