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LIGHT-EMITTING-ELEMENT MOUNTING
PACKAGE, LIGHT EMITTING DEVICE,
BACKLIGHT, AND LIQUID CRYSTAL
DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a side view type
light-emitting-element mounting package, and to a light
emitting device, a backlight, and a liquid crystal display
device, those using the package.

[0003] 2. Description of Related Art

[0004] In a liquid crystal display (LCD) as a thin display
device, a backlight is used for irradiating light over the whole
surface of a liquid crystal panel from the back. Recently,
aiming to expand a color gamut, three-color light emitting
diodes (LED) ofred (R), blue (B) and green (G) are noticed as
the backlight in place of a cold cathode tube or hot cathode
tube. In the LED backlight, a plurality of three-color light
emitting diodes are arranged at certain intervals, and white
light may be produced by turning on the light emitting diodes
at the same time.

[0005] A light emitting device having such light emitting
diodes as a backlight includes, for example, a light emitting
device as disclosed in Published Japanese Translation of a
PCT International Application No. 2007-507910 (FIGS. 1
and 2). The light emitting device uses a small and thin, side
view type LED package. The device uses a package having
two independent leads to allow two-terminal input, in which
two light emitting diodes are connected in series or parallel so
that power may be supplied to the two elements through the
two terminals.

SUMMARY OF THE INVENTION

[0006] However, the following difficulty has existed in the
above light emitting device: since the two light emitting
diodes are connected in series or parallel between two termi-
nals, the elements may not be independently controlled. Spe-
cifically, in the case where the light emitting diodes are con-
nected in series, since each diode is driven with a current
having one value, a luminance ratio is fixed. In contrast, in the
case where the light emitting diodes are connected in parallel,
since a value of a current flowing into each diode is deter-
mined by a resistance value of the element, the current value
may not beadjusted, as a result, a luminance ratio between the
diodes is fixed. Therefore, a light emitting color has been
hardly adjusted in the existing light emitting device.

[0007] The Published Japanese Translation of a PCT Inter-
national Application No. 2007-507910 discloses another
example of a light emitting device where four pads are pro-
vided within a package, and light emitting diodes of respec-
tive colors are mounted on three of the pads. The remaining
one pad is bonded with wires connecting the pad to the
respective elements. In the light emitting device configured in
this way, since the three light emitting diodes are connected to
different pads from one another, light output of each light
emitting diode may be independently controlled. However,
the following difficulty has existed in the light emitting device
configured in the way: since four terminals are disposed, the
package is inevitably a top view type package, leading to a
large planar size, and consequently size is hardly reduced.
[0008] It is desirable to provide a small and thin, light-
emitting-element mounting package in which light emitting
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elements may be independently controlled despite a side view
type, and provide a light emitting device using the package. In
addition, it is desirable to provide a backlight and a liquid
crystal display device having the light emitting device each.
[0009] A light-emitting-element mounting package
according to an embodiment of the invention has a lead frame,
in which the lead frame has at least one set of a structure
(three-dimensional structure) including a lower conductor
layer, an insulating layer and an upper conductor layer in this
order, and has a mounting area exposed on a surface of the
lower conductor layer.

[0010] Inthe package, each lower conductor layer of the set
of three-dimensional structure acts as a first electrode termi-
nal, and each upper conductor layer thereof acts as a second
electrode terminal, and the same structure is further provided
on the three-dimensional structure, thereby the number of
electrode terminals may be increased.

[0011] A light emitting device according to an embodiment
of the invention includes the light-emitting-element mount-
ing package according to the embodiment of the invention,
the package being mounted with light emitting elements such
as light emitting diodes.

[0012] Inthe light emitting device according to the embodi-
ment of the invention, at least two electrode terminals may be
provided on each lead frame, and therefore one or several
light emitting elements may be independently supplied with
electric current, and thus may be independently controlled.
[0013] A backlight according to an embodiment of the
invention has a light emitting device emitting white light, and
a light guide plate guiding light emitted from the light emit-
ting device in a planar direction, in which the light emitting
device includes the light emitting device according to the
embodiment of the invention.

[0014] A liquid crystal display device according to an
embodiment of the invention has the backlight including the
above-mentioned light emitting device, and a liquid crystal
display panel polarizing light emitted from the backlight.
[0015] In the light-emitting-element mounting package
according to the embodiment of the invention, since the lead
frame is made into the three-dimensional structure including
the lower conductor layer, the insulating layer and the upper
conductor layer in this order, a small and thin, side view type
package may be achieved, in which light emitting elements
may be independently controlled.

[0016] According to the light emitting device, the backlight
and the liquid crystal display device of the embodiments of
the invention, since the package according to the embodiment
of the invention is provided, a light emitting color may be
controlled by independently driving elements.

[0017] Other and further objects, features and advantages
of the invention will appear more fully from the following
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1A is a plan view of a light emitting device
according to a first embodiment of the invention, and FIG. 1B
is a section view along a line I-1 of FIG. 1A.

[0019] FIG. 2 is a view showing a mounting state of the
light emitting device of FIGS. 1A and 1B on a mounting
board.

[0020] FIG. 3A is a plan view of a light emitting device
according to a second embodiment of the invention, and FIG.
3B is a section view along a line II-IT of FIG. 3A.
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[0021] FIG. 4A is a plan view of a light emitting device
according to a third embodiment of the invention, and FIG.
4B is a section view along a line ITI-TIT of F1IG. 4A.

[0022] FIG. 5 is a view showing a mounting state of the
light emitting device of FIGS. 4A and 4B on a mounting
board.

[0023] FIG. 6 is a section view of a light emitting device
according to a fourth embodiment of the invention.

[0024] FIG. 7 is a section view of a light emitting device
according to a fifth embodiment of the invention.

[0025] FIG. 8 is an exploded perspective view of a back-
light.
[0026] FIG. 9 is a block diagram showing a schematic

configuration of a liquid crystal display device.
[0027] FIGS. 10A to 10G are outline drawings of a mobile
phone as an example of a mobile device.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0028] Hereinafter, preferred embodiments of the inven-
tion will be described in detail with reference to drawings.
The description is made in the following sequence.

[0029] 1.Firstembodiment (using a two-element mount-
ing type package)

[0030] 2. Second embodiment (using a three-element
mounting type package)

[0031] 3. Third embodiment (improving a heat release
characteristic of the two-element mounting type of
package)

[0032] 4. Fourth embodiment (improving a heat release
characteristic of the three-element mounting type pack-
age)

[0033] 5. Fifth embodiment (modification of the two-
element mounting type package)

[0034] 6. Backlight and liquid crystal display device

[0035] 7. Application example of liquid crystal display
device

[0036] 8. Modifications

FIRST EMBODIMENT

Configuration of Display Device

[0037] FIGS. 1A and 1B show a configuration of a light
emitting device 1 according to a first embodiment of the
invention. The light emitting device 1 includes a light-emit-
ting-element mounting package (hereinafter, called package)
10 mounted with light emitting elements being a red light
emitting diode (hereinafter, called red LED) 20 and a blue
light emitting diode (hereinafter, called blue LED) 21.
[0038] The package 10 includes two thin, long and rectan-
gular lead frames 11 and 12 integrated with each other by a
mold portion 13. The lead frames 11 and 12 have the same
structure here. Specifically, the lead frame 11 has a structure
(three-dimensional structure) having a lower conductor layer
11a, an insulating layer 115 and an upper conductor layer 11¢
in this order, and the lower conductor layer 11a acts as a first
electrode terminal, and the upper conductor layer 11¢ acts as
asecond electrode terminal. That is, the lead frame 11 has two
terminals in one. The lower conductor layer 11a is longer than
the insulating layer 115 thereon and the upper conductor layer
11c¢ further thereon, and an exposed portion of the lower
conductor layer 11a is formed as a mounting area 11 R for the
red LED 20.
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[0039] Similarly, the lead frame 12 has a structure (three-
dimensional structure) having a lower conductor layer 124,
an insulating layer 124 and an upper conductor layer 12¢ in
this order, and the lower conductor layer 124 acts as a first
electrode terminal, and the upper conductor layer 12¢ acts as
a second electrode terminal. The lead frame 12 also has two
terminals in one. The lower conductor layer 12« is longer than
the insulating layer 126 thereon and the upper conductor layer
12¢ further thereon, and an exposed portion of the lower
conductor layer 12a is formed as a mounting area 12B for the
blue LED 21.

[0040] The lower conductor layers 11a and 12a and the
upper conductor layers 11¢ and 12¢, those configuring the
lead frames 11 and 12, are formed of a metal material having
high reflectance in a wavelength range of red to blue, for
example, Ag (silver) or Al (aluminum), respectively. Further-
more, each lower conductor layer may have a double-layer
structure where a metal layer of Ag or Al having high reflec-
tance is provided on a surface of a metal layer of Cu (copper)
or the like having high heat conductivity. The insulating lay-
ers 115 and 125 are formed of a material such as resin includ-
ing glass epoxy or polyimide, or ceramic. While the lead
frames 11 and 12 have the same structure herein, the lead
frames 11 and 12 may have different structures from each
other.

[0041] The mold portion 13 is formed of, for example,
white resin, and has a cavity 13A. The lead frame 11 and 12
are disposed such that the mounting area 11R and 12B side
are located within the cavity 13A. The cavity 13A is filled
with a phosphor-mixed resin 14. The phosphor-mixed resin
14 is mixed with a phosphor being excited by blue light from
the blue LED 21 and emitting green light thereby. Silicone
resin, acrylic resin, epoxy resin or the like is used for resin of
the phosphor-mixed resin.

[0042] The red LED 20 has an upper electrode and a lower
electrode, and is bonded on a lower electrode side to the
mounting area 11 R of the lead frame 11. A conductive binder
such as Ag (silver) paste is used as a binder. The upper
electrode of the red LED 20 is connected to the upper con-
ductor layer 11c of the lead frame 11 by a bonding wire 15
including Au (gold).

[0043] In contrast, the blue LED 21 has two electrodes on
one surface (top) side. The blue LED 21 is bonded on a
bottom side to the mounting area 12B of the lead frame 12 by
a binder including a material having high reflectance in a
wavelength range of red to blue, for example, white paste.
One electrode of the blue LED 21 is connected to the lower
conductor layer 124, and the other electrode is connected to
the upper conductor layer 12¢ by wires 16 and 17 including
Au, respectively.

[0044] FIG. 2 shows a state where the light emitting device
1 is mounted on a mounting board 30. The lower conductor
layer 11a and the upper conductor layer 11¢ of the lead frame
11 are electrically connected to wiring patterns 32 and 33 on
the mounting board 30 by solder 31, respectively. The lower
conductor layer 124 and the upper conductor layer 12¢ of the
lead frame 12 are electrically connected to wiring patterns 35
and 36 on the mounting board 30 by solder 34, respectively.
Electric current is supplied to the red LED 20 within the
package 10 through the wiring patterns 32 and 33, and to the
blue LED 21 through the wiring patterns 35 and 36, so that the
red LED 20 and to the blue LED 21 may be driven.

Operation

[0045] In the light emitting device 1 of the embodiment
having the above configuration, electric current supplied
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through the wiring patterns 32 and 33 is supplied to the red
LED 20 through the lower conductor layer 11a and the upper
conductor layer 11¢ of the lead frame 11, so that the red LED
20 generates red light. The red light is transmitted by the
phosphor-mixed resin 14. A desired current is supplied to the
red LED 20 independently of the blue LED 21.

[0046] In contrast, electric current supplied through the
wiring patterns 35 and 36 is supplied to the blue LED 21
through the lower conductor layer 12a and the upper conduc-
tor layer 12¢ of the lead frame 12, so that the blue LED 21
generates blue light. A desired current may be supplied even
to the blue LED 21 independently of the red LED 20. The
generated blue light partially excites the phosphor in the
phosphor-mixed resin 14 so that the blue light is converted
into green light, and the remaining blue light is transmitted by
the phosphor-mixed resin 14. In this way, in the embodiment,
three primary colors of light, red, green and blue, may be
generated by the two light emitting elements (the red LED 20
and the blue LED 21), and consequently white light is radi-
ated from the cavity 13A of the package 10.

Advantages

[0047] As hereinbefore, in the embodiment, since the lead
frame 11 is made into the three-dimensional structure includ-
ing the lower conductor layer 11a, the insulating layer 1154,
and the upper conductor layer 11¢, those being thin and long,
the lead frame has the mounting area 11R and two terminals
in one. The same is true in the lead frame 12. The lead frames
11 and 12 are butted together and integrated by the mold
portion 13, thereby a small and thin package 10 may be
achieved. Therefore, for example, thickness of the package
may be made 0.8 mm or less, and preferably made 0.6 mm or
less, enabling use of the package as a side view type package.
[0048] In addition, in the embodiment, since each of the
lead frames 11 and 12 has two terminals in one, the red LED
20 and the blue LED 21 may be independently driven, so that
each element may be independently supplied with a desired
current. Accordingly, a color of light obtained by the light
emitting device 1 may be adjusted.

[0049] Hereinafter, other embodiments of the invention are
described. In the following description of the embodiments,
the same components as those in the first embodiment are
marked with the same reference numerals or signs, and
description of them are omitted.

2. SECOND EMBODIMENT

[0050] FIGS. 3A and 3B show a configuration of a light
emitting device 2 according to a second embodiment of the
invention. The light emitting device 2 is different from the
light emitting device 1 according to the first embodiment in
that the light emitting device 2 includes thin, long and rect-
angular lead frames 41 and 42 having three terminals each,
and six terminals in total.

Configuration of Light Emitting Device 2

[0051] Thelightemitting device 2 includes three light emit-
ting elements being red LED 20, blue LED 21 and green LED
22 mounted in a package 40.

[0052] The package 40 includes two rectangular lead
frames 41 and 42 integrated with each other by a mold portion
13. The lead frame 41 is mounted with red LED 20, and the
lead frame 42 is mounted with blue LED 21 and green LED
22. Specifically, the lead frame 41 has a three-dimensional
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structure including a lower conductor layer 414, an insulating
layer 415, an intermediate conductor layer 41¢, an insulating
layer 414 and an upper conductor layer 41e¢ in this order. The
lower conductor layer 41a acts as a first electrode terminal,
the intermediate conductor layer 41¢ acts as a second elec-
trode terminal, and the upper conductor layer 41e acts as a
third electrode terminal. That is, the lead frame 41 has three
terminals in one. The intermediate conductor layer 41c is
longer than the insulating layer 41d thereon and the upper
conductor layer 41e further thereon, and an exposed portion
of the intermediate conductor layer 41¢ is formed as a mount-
ing area 41R for the red LED 20. Similarly, the lower con-
ductor layer 41a (first electrode terminal) is longer than the
insulating layer 415 thereon and the intermediate conductor
layer 41¢ further thereon, and an exposed portion of the lower
conductor layer 4la is electrically connected with, for
example, one electrode of the green LED 22 mounted on a
lead frame 42 side.

[0053] The lead frame 42 has a structure including a lower
conductor layer 42a, an insulating layer 425, an intermediate
conductor layer 42¢, an insulating layer 424 and an upper
conductor layer 42¢ in this order. The lower conductor layer
42a acts as a first electrode terminal, the intermediate con-
ductor layer 42¢ acts as a second electrode terminal, and the
upper conductor layer 42¢ acts as a third electrode terminal.
The lead frame 42 has three terminals in one. The lower
conductor layer 42a is longer than the insulating layer 426
thereon and the intermediate conductor layer 42¢ further
thereon, and an exposed portion of the lower conductor layer
42a is formed as a mounting area 42G for the green LED 22.
The intermediate conductor layer 42¢ is longer than the insu-
lating layer 42d thereon and the upper conductor layer 42¢
further thereon, and an exposed portion of the layer 42c is
formed as a mounting area 42B for the blue LED 21.

[0054] The lower conductor layers 41a and 424, the inter-
mediate conductor layers 41¢ and 42¢, and the upper conduc-
tor layers 41e and 42e, those configuring the lead frames 41
and 42, are formed of a metal material having high reflectance
in a wavelength range of red to blue, for example, Ag (silver)
or Al (aluminum), respectively. Furthermore, each lower con-
ductor layer may have a multilayer structure where a metal
layer of Ag or Al having high reflectance is provided on a
surface of a metal layer of Cu (copper) or the like having high
heat conductivity. The insulating layers 415, 414, 425 and 424
are formed ofa material such as resin including glass epoxy or
polyimide, or ceramic.

[0055] Thered LED 20 is bonded on a lower electrode side
to the mounting area 41 R of the lead frame 41. An upper
electrode of the red LED 20 is connected to the upper con-
ductor layer 41e by a bonding wire 15 including Au (gold) or
the like. The blue LED 21 is bonded on a bottom side to the
mounting area 42B of the lead frame 42. One electrode of the
blue LED 21 is connected to the intermediate conductor layer
42¢, and the other electrode is connected to the upper con-
ductor layer 42¢ by wires 16 and 17 including Au (gold) or the
like, respectively. The green LED 22 has two electrodes on
one surface side (top side), and is bonded on a bottom side to
the mounting area 42G of the lead frame 42. One electrode of
the green LED 22 is connected to the lower conductor layer
42a, and the other electrode is connected to the lower con-
ductor layer 41 of the other lead frame 41 by bonding wires
18 and 19, respectively.
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[0056] A cavity 13A of the mold portion 13 is filled with a
transparent resin 43 including silicone resin or the like.

Operation

[0057] Inthelight emitting device 2 of the embodiment, the
red LED 20 is supplied with electric current through the
intermediate conductor layer 41¢ and the upper conductor
layer 41¢ of the lead frame 41, so that the red LED 20 gener-
ates red light. The blue LED 21 is supplied with electric
current through the intermediate conductor layer 42¢ and the
upper conductor layer 42e of the lead frame 42, so that the
blue LED 21 generates blue light. The green LED 22 is
supplied with electric current through the lower conductor
layer 42a of the lead frame 42 and through the lower conduc-
tor layer 41a on a lead frame 41 side, so that the green LED 22
generates green light. All the red light, the blue light and the
green light are transmitted by the transparent resin 43. In this
way, in the embodiment, three primary colors of light, red,
green and blue, may be generated by the three light emitting
elements (the red LED 20, the blue LED 21 and the green
LED 22), and consequently white light is radiated from the
cavity 13A of the package 40.

Advantages

[0058] Inthe embodiment, since the lead frame 41 is made
into the three-dimensional structure including the lower con-
ductor layer 41a, the insulating layer 415, the intermediate
conductor layer 41¢, the insulating layer 414 and the upper
conductor layer41le, those being thin and long, the lead frame
41 has the mounting area 41 R and three terminals in one.
Similarly, since the lead frame 42 is made into the three-
dimensional structure including the lower conductor layer
42q, the insulating layer 425, the intermediate conductor
layer 42¢, the insulating layer 424 and the upper conductor
layer 42¢, the lead frame 42 has the two mounting areas 42B
and 42G and three terminals in one. Accordingly, the package
40 of the embodiment, which includes the lead frames 41 and
42 being butted together and integrated by the mold portion
13, is small and thin as in the first embodiment.

[0059] In addition, even in the embodiment, since each of
the lead frames 41 and 42 has three terminals in one, the red
LED 20, the blue LED 21 and the green LED 22 may be
independently driven, so that each element may be indepen-
dently supplied with a desired current. Accordingly, an emis-
sion light color may be adjusted even in the light emitting
device 2.

[0060] 3. THIRD EMBODIMENT

[0061] FIGS. 4A and 4B show a configuration of a light
emitting device 3 according to a third embodiment of the
invention. The light emitting device 3 corresponds to a modi-
fication of the light emitting device of the first embodiment,
which is modified to be improved in heat release.

[0062] A package 50 of the light emitting device 3 has lead
frames 51 and 52. The lead frame 51 is the same as the lead
frame 11 in the first embodiment in having a structure where
a lower conductor layer 51a, an insulating layer 114, and an
upper conductor layer 11¢ are provided in this order. Simi-
larly, the lead frame 52 is the same as the lead frame 12 in the
first embodiment in having a structure where a lower conduc-
tor layer52a, an insulating layer 125, and an upper conductor
layer 12¢ are provided in this order.

[0063] However, inthe embodiment, the lead frames 51 and
52 are formed wide compared with the lead frames 11 and 12,
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and extend to the outside compared with a mold portion 13 on
board-mounting-surfaces sides 51A and 52A of the lead
frames 51 and 52, respectively. Moreover, the lower conduc-
tor layers 51a and 52a of the lead frames 51 and 52 are
relatively thick compared with the upper conductor layers 11¢
and 12¢ (and thick compared with the lower conductor layers
11a and 12a of the lead frames 11 and 12 in the first embodi-
ment), respectively. Thus, in the embodiment, the lower con-
ductor layers 51a and 52a operate even as a heat release
section each.

[0064] Thelowerconductor layers 51a and 52a include thin
films (second layers 51a-2 and 52a¢-2) including Ag or Al
having high reflectance in a wavelength range of red to blue,
the thin films being formed on first layers 51a-1 and 51a-2
including a conductive material having high heat conductiv-
ity such as Cu (copper), respectively. The lower conductor
layers 51a and 52a may be formed into a single-layer struc-
ture wholly including Ag or Al instead of the double-layer
structure. Other configurations are the same as those in the
first embodiment.

[0065] The light emitting device 3 is mounted on a mount-
ing board 30 by using solder 31 and 34 as shown in FIG. 5.
Since the lead frames 51 and 52 extend to the outside com-
pared with the mold portion 13 on the board-mounting-sur-
face sides 51A and 52A, respectively, the lead frames 51 and
52 adhere to the mounting board 30, so that heat generated by
the light emitting device 3 is conducted to the mounting board
30 via the lead frames 51 and 52.

[0066] In the light emitting device 3, the lower conductor
layers 51a and 524 of the lead frames 51 and 52 are relatively
thick compared with the upper conductor layers 51¢ and 52¢,
and besides, the first layers 51a-1 and 51a-2 are formed of
copper having high heat conductivity. Accordingly, heat gen-
erated by each of the red LED 20 and the blue LED 21 is
efficiently released to the mounting board 30 through each of
the lower conductor layers 51a and 52a. This improves a heat
release characteristic of the light emitting device 3. Other
operation and effects are the same as those in the first embodi-
ment.

[0067] 4. FOURTH EMBODIMENT

[0068] FIG. 6 shows a configuration of a light emitting
device 4 according to a fourth embodiment of the invention.
The light emitting device 4 corresponds to a modification of
the light emitting device of the second embodiment, which is
modified to be applied with the heat release structure of the
third embodiment in order to improve heat release of the
device.

[0069] A package 60 of the light emitting device 4 has lead
frames 61 and 62. The lead frame 61 is the same as the lead
frame 41 in the second embodiment in having a three-dimen-
sional structure where a lower conductor layer 61a, an insu-
lating layer 415, and intermediate conductor layer 41¢, an
insulating layer 414, and an upper conductor layer 41e are
provided in this order. Similarly, the lead frame 62 is the same
as the lead frame 42 in the second embodiment in having a
three-dimensional structure where a lower conductor layer
624, an insulating layer 425, an intermediate conductor layer
42¢, aninsulating layer 42d, and an upper conductor layer 42¢
are provided in this order.

[0070] In the embodiment, the lower conductor layers 61a
and 62a of the lead frames 61 and 62 are relatively thick
compared with the upper conductor layers 41e and 42¢, and
thus have heat release capability, respectively. The red LED
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20 is mounted in a mounting area 62R formed in the lower
conductor layer 62 of the lead frame 62.

[0071] Thered LED 20is easily affected by heat compared
with the blue LED 21 or the green LED 22, and therefore
greatly decreased in luminance and greatly shifted in wave-
length at high temperature. Therefore, in the embodiment, the
red LED 20 is mounted in the mounting area 62R of the lower
conductor layer 62a having heat release capability. A posi-
tional relationship between the green LED 22 and the blue
LED 21 may be reversed from that shown in FIG. 6.

[0072] In the embodiment, since the red LED 20 being
easily affected by heat is disposed in a heat release section
(the lower conductor layer 62a) of the lead frame 62, heat
from the red LED 20 may be effectively released.

[0073] 5.FIFTH EMBODIMENT

[0074] FIG. 7 shows a configuration of a light emitting
device 5according to a fifth embodiment of the invention. The
light emitting device 5 corresponds to a modification of the
package 10 ofthe first embodiment, which is modified in such
a manner that the lower conductor layers 11¢ and 12a are
formed to be a common electrode to each other so that the lead
frames 11 and 12 are integrated. In the embodiment, since
such a configuration is used, a wiring structure may be sim-
plified.

[0075] Hereinafter, application examples of the light emit-
ting devices 1 to 5 of the embodiment (representatively called
light emitting device 1 below) are described.

6. Backlight and Liquid Crystal Display Device

[0076] FIG. 8 shows an exploded perspective configuration
ofabacklight 70. The light emitting devices 1 are provided on
FPC (Flexible Printed Circuit Board) 72 disposed on a lateral
side ofa reflective sheet 71, and arranged along one side of the
reflective sheet 71. A light guide plate 73 guiding light emit-
ted by each light emitting device 1 in a planar direction, and
a diftuser plate 74 diffusing light emitted upward from the
light guide plate 73 are sequentially disposed on the reflective
sheet 71. A first prism sheet 75, a second prism sheet 76, and
a protective sheet 77 are sequentially disposed on the diffuser
plate 74.

[0077] In such a backlight 70, light emitted by each light
emitting device 1 is guided in a planar direction by the light
guide plate 73, and light traveling downward is reflected
upward by the reflective sheet 71. Light emitted upward from
the light guide plate 73 is diffused by the diffuser plate 74,
then transmitted by the first prism sheet 75, the second prism
sheet 76, and the protective sheet 77.

[0078] FIG. 9 shows a block configuration of a liquid crys-
tal display device 80. The liquid crystal display device 80 has
the above-mentioned backlight 70, and has a liquid crystal
display panel 81 disposed in the front of the backlight 70. The
liquid crystal display device 80 further has an RGB process-
ing section 82, a video memory 83, a timing control section
84, an X driver 85, and a'Y driver 86. The RGB processing
section 82 is externally supplied with a video signal. The
video memory 83 is a frame memory being inputted with an
RGB signal generated by the RGB processing section 82, and
holding the signal. The timing control section 84 (timing
generator) controls the X driver 85 (data driver) and the Y
driver 86 (gate driver) according to a signal inputted from the
RGB processing section 82. The X driver 85 supplies a drive
signal to the liquid crystal display panel 81, the drive signal
being formed based on an RGB signal inputted from the video
memory 83 and a control signal inputted from the timing
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control section 84. The Y driver 86 line-sequentially drives
pixel electrodes (not shown) inthe liquid crystal display panel
81 along a scan line. The liquid crystal display panel 81
displays a video image of a letter or figure according to
signals inputted from the X driver 85 and the Y driver 86.

7. Application Example of Liquid Crystal Display Device 80

[0079] The liquid crystal display device 80 may be used as
a display device of a mobile device or the like. FIGS. 10A to
10G show appearance of a mobile phone as an example of a
mobile device applied with the liquid crystal display device
80. FIG. 10A is a front view of the mobile phone in an opened
state, FIG. 10B is a side view of

[0080] FIG. 10A, FIG. 10C is a front view of the mobile
phone in a closed state, FIG. 10D is a left side view of FIG.
10C, FIG. 10E is aright side view thereof, FIG. 10F is a plan
view thereof, and FIG. 10G is a bottom view thereof For
example, the mobile phone includes an upper housing 101
and a lower housing 102 connected to each other by a con-
nection (hinge) 103, and has a display 104, a sub display 105,
a picture light 106, and a camera 107. The display 104 or the
sub display 105 includes the liquid crystal display device 80.

8. Modifications

[0081] While the invention has been described with the
embodiments hereinbefore, the invention is not limited to the
embodiments, and may be variously modified or altered. For
example, each lead frame may have at least three sets of
three-dimensional structures, each structure including a
lower conductor layer, an insulating layer, and an upper con-
ductor layer. In the first embodiment, for example, a combi-
nation of the lower conductor layer 114, the insulating layer
115, and the upper conductor layer 11c is one set of the
three-dimensional structure. In the second embodiment,
when the intermediate conductor layer 41c¢ is considered to be
a common layer between upper and lower sets (upper-cum-
lower conductor layer), a combination of the lower conductor
layer 41a, the insulating layer 415, the intermediate conduc-
tor layer 41¢, the insulating layer 414 and the upper conductor
layer 41e has two sets of the three-dimensional structures.
[0082] While the lower conductor layer, the insulating
layer, and the upper conductor layer are stacked in the
embodiments, another layer may be included between the
layers. In a word, it is enough that a lead frame has a three-
dimensional structure including the three layers in such an
order. Moreover, a planar shape of each lead frame is not
limited to a thin, long and rectangular shape as in the embodi-
ments, and the lead frame may have any shape.

[0083] In addition, an element to be mounted in a package
is not limited to a light emitting diode, and may be a semi-
conductor laser. Furthermore, the light-emitting-element
mounting package and the light emitting device of the inven-
tion are not limitedly used for the backlight or the liquid
crystal display device, and may be variously used for other
applications.

[0084] The present application contains subject matter
related to that disclosed in Japanese Priority Patent Applica-
tion JP 2009-058388 filed in the Japan Patent Office on Mar.
11, 2009, the entire content of which is hereby incorporated
by reference.

[0085] It should be understood by those skilled in the art
that various modifications, combinations, sub-combinations
and alterations may occur depending on design requirements
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and other factors insofar as they are within the scope of the
appended claims or the equivalent thereof.

What is claimed is:

1. A light-emitting-element mounting package compris-

ing:

alead frame,

wherein the lead frame has

at least one set of a structure including a lower conductor
layer, an insulating layer and an upper conductor layer in
this order, and

amounting area exposed on a surface of the lower conduc-
tor layer.

2. The light-emitting-element mounting package accord-

ing to claim 1,

wherein a plurality of lead frames are provided, and

the plurality of lead frames are integrated with a light
emitting element by a mold portion.

3. The light-emitting-element mounting package accord-

ing to claim 2,

wherein bottom layers of the lower conductor layers are
common to one another so that the plurality of lead
frames are integrated.

4. A light emitting device, comprising:

alead frame having at least one set of a structure including
alower conductor layer, an insulating layer and an upper
conductor layer in this order, and a mounting area
exposed on a surface of the lower conductor layer; and

a light emitting element having a pair of electrodes while
being mounted in the mounting area of the lead frame,
the pair of electrodes being electrically connected to the
lower conductor layer and the upper conductor layer,
respectively.

5. The light emitting device according to claim 4,

wherein both the lower conductor layer and the upper
conductor layer are formed of a metal material having
high reflectance.

6. The light emitting device according to claim 4,

wherein a plurality of lead frames are provided,

light emitting elements are mounted on the plurality of lead
frames, respectively, and

the plurality of lead frames are integrated with the light
emitting elements by a mold portion.

7. The light emitting device according to claim 6,

wherein two lead frames are provided,

a blue light emitting diode is mounted on one of the lead
frames, and a red light emitting diode is mounted on the
other thereof,

the blue light emitting diode and the red light emitting
diode are disposed within a cavity of the mold portion,
and

the cavity is filled with resin containing a green phosphor.
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8. The light emitting device according to claim 6,

wherein two lead frames are provided, and

a blue light emitting diode, a red light emitting diode, and
a green light emitting diode are mounted on the lead
frames.

9. The light emitting device according to claim 4,

wherein a bottom layer of the lower conductor layer is
formed thick compared with a conductor layer above the
bottom layer, and thus acts even as a heat release section,
and

heat generated by the light emitting element is released
from the lower conductor layer.

10. The light emitting device according to claim 9,

wherein the lower conductor layer acting even as the heat
release section includes a second layer having high
reflectance formed on a first layer having high heat con-
ductivity.

11. The light emitting device according to claim 10,
wherein a red light emitting element is mounted on the
lower conductor layer having heat release capability.

12. A backlight comprising:

a light emitting device emitting white light; and

a light guide plate guiding light emitted from the light
emitting device in a planar direction;

wherein the light emitting device has

alead frame having at least one set of a structure including
alower conductor layer, an insulating layer and an upper
conductor layer in this order, and a mounting area
exposed on a surface of the lower conductor layer, and

a light emitting element having a pair of electrodes while
being mounted in the mounting area of the lead frame,
the pair of electrodes being electrically connected to the
lower conductor layer and the upper conductor layer,
respectively.

13. A liquid crystal display device comprising:

a backlight having a light emitting device emitting white
light, and a light guide plate guiding light emitted from
the light emitting device in a planar direction; and

aliquid crystal display panel polarizing light emitted from
the backlight,

wherein the light emitting device has

alead frame having at least one set of a structure including
a lower conductor layer as a first electrode terminal, an
insulating layer, and an upper conductor layer as a sec-
ond electrode terminal in this order, and a mounting area
exposed on a surface of the lower conductor layer, and

a light emitting element having a pair of electrodes while
being mounted in the mounting area of the lead frame,
the pair of electrodes being electrically connected to the
lower conductor layer and the upper conductor layer,
respectively.
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