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(54) Light-emitting diode chip package body and method for manufacturing the same

(57) The invention relates to a LED chip package
body, comprising:
a LED chip (1) having an electrode-side surface (10) and
at least two electrodes (11) mounted on said electrode-
side surface (10); an electrode-side insulating layer (2)
formed on said electrode-side surface (10) of said LED

chip (1) and formed with a plurality of through-holes (20)
registered with corresponding said electrodes (11); a
heat-dissipating layer (30) formed in each of said
through-holes (20) of said insulating layer (2) on said
electrode-side surface (10); and a heat-conducting metal
layer (31) formed on said highly heat-dissipating layer
(31) in each of said through-holes (20).
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Description

BACKGROUND

1.Field of the Invention

[0001] The present invention relates to a light-emitting
diode chip, and more particularly, to a light-emitting diode
chip package body with an excellent heat dissipation per-
formance and a low manufacturing cost, and a method
for manufacturing the same.

2.Description of Related Art

[0002] Figure 19 is a schematic side view showing a
conventional light-emitting diode chip package body. Fig-
ure 20 is a schematic view showing the bin distribution
of light-emitting diode chip package bodies in which the
LED chips used have the same wavelength and same
brightness.
[0003] Referring to Figure 19, the conventional light-
emitting diode (LED) chip package body includes an LED
chip 91 mounted on a lead frame 90, and an lens 92
formed on the lead frame 90 so as to cover the LED chip
91.
[0004] The electrodes (not shown) of the LED chip 91
are connected electrically to the corresponding legs 900
of the lead frame 90 via wires 93.
[0005] It should be noted that a fluorescent layer 94 is
formed on an electrode-side surface of the LED chip 91.
The formation of the layer 94 is achieved by the following
steps: coating the electrode-side surface of the LED chip
91 with liquid fluorescent layer material; and curing the
liquid fluorescent layer material by baking process so as
to form the fluorescent layer 94. However, the formation
of the fluorescent layer 94 has the following drawbacks:

1. Uneven thickness-----flowing of the liquid fluores-
cent layer material in all directions may occur before
the baking process, therefore, the thickness of the
fluorescent layer formed on each LED chip 91 will
be different.
2. Different area-----as mentioned above, the area
of the fluorescent layer formed on each LED chip 91
will therefore be different.
3. Different shape--as mentioned above, the shape
of the fluorescent layer formed on each LED chip 91
will therefore also be different.
4. Relative position offset-as mentioned above, the
relative position of the fluorescent layer formed on
each LED chip 91 to the corresponding LED chip 91
will therefore be different.

[0006] Due to the aforementioned drawbacks, the LED
chip package bodies will therefore be classified to many
bins, although the LED chips used in the LED chip pack-
age bodies have the same brightness and the same
wavelength.

[0007] On the other hand, since the sectional area of
the wire 93 is too small, the heat generated by the LED
chip 91 is hard to dissipate via the legs 900 of the lead
frame 90, which in turn lower the efficiency of the LED
chip package body.

SUMMARY OF THE INVENTION

[0008] The object of the present invention is to provide
a light-emitting diode chip package body with an excellent
heat dissipation performance and a low manufacturing
cost, and a packaging method of the same.
[0009] According to one aspect of the present inven-
tion, a LED chip package body is provided, the LED chip
package body comprising: a LED chip having an elec-
trode-side surface and at least two electrodes mounted
on said electrode-side surface; an electrode-side insu-
lating layer formed on said electrode-side surface of said
LED chip and formed with a plurality of through-holes
registered with corresponding said electrodes; a highly
heat-dissipating layer formed in each of said through-
holes of said insulating layer on said electrode-side sur-
face; and a highly heat-conducting metal layer formed
on said highly heat-dissipating layer in each of said
through-holes.
[0010] According to another one aspect of the present
invention, a method for manufacturing a LED chip pack-
age body is provided, the method comprising the steps
of: preparing a LED wafer having a plurality of LED chips,
each of said LED chips having a main light-emitting sur-
face, said main light-emitting surfaces of said LED chips
cooperatively serving as a main light-emitting surface of
said LED wafer; forming a light-emitting surface-side in-
sulating layer on said main light-emitting surface of said
LED wafer; forming a plurality of vias each reaching said
main light-emitting surface of a corresponding one of said
LED chips in said insulating layer; and forming a fluores-
cent layer in each of said vias on said main light-emitting
surface of said LED chip.
[0011] According to still another one aspect of the
present invention, a LED chip package body is provided,
the LED chip package body comprising: a pair of elec-
trode terminals; and a LED chip having a first electrode-
side surface on which a first electrode is formed and a
second electrode-side surface on which a second elec-
trode is formed, said first and second electrodes having
opposite conductivity, said LED chip supported by said
electrode terminals in a manner that said electrodes on
said first and second electrode-side surfaces electrically
contact with contact of corresponding electrode termi-
nals, said electrode-side surface of said LED chip coated
with a diamond-like film.
[0012] According to yet another one aspect of the
present invention, a light-emitting module is provided,
the light-emitting module comprising: a light-emitting as-
sembly including an elongated printed circuit board on
which a plurality of LED chip package bodies as claimed
in Claim 1 or 11 is mounted in flip-chip manner; and a

1 2 



EP 2 124 265 A2

3

5

10

15

20

25

30

35

40

45

50

55

light-guiding assembly including a diffusion plate mount-
ed on said printed circuit board, said diffusion plate hav-
ing a surface which faces said printed circuit board and
which is formed with a plurality of recess portions adapted
to accommodate corresponding said LED chip package
bodies on said printed circuit board.
[0013] According to another one aspect of the present
invention, a method for manufacturing a LED chip pack-
age body is provided, the method comprising the steps
of: providing a LED wafer having a plurality of LED chips,
each of said LED chips having an electrode-side surface
and at least two electrodes mounted on said electrode-
side surface, said electrode-side surfaces of said LED
chips cooperatively serving as an electrode-side surface
of said LED wafer; forming an electrode-side insulating
layer on said electrode-side surface of said LED wafer,
said electrode-side insulating layer being patterned so
as to form with a plurality of through-holes each regis-
tered with a corresponding one of said electrodes of said
LED chips; forming a highly heat-dissipating layer on said
electrode-side insulating layer so as to cover said elec-
trodes of said LED chips exposed by said through-holes
of said insulating layer; forming a first metal layer on said
highly heat-dissipating layer; forming a second metal lay-
er on said first metal layer; and forming a third metal layer
on said second metal layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a schematic sectional view illustrating a light-
emitting diode chip package body according to a first
embodiment of the present invention;
Figs. 2 to 3 are schematic sectional views illustrating
a method for manufacturing the light-emitting diode
chip package body shown in Fig. 1;
Fig. 4 is a schematic sectional view illustrating a light-
emitting diode chip package body according to a sec-
ond embodiment of the present invention;
Figs. 5 to 7 are schematic sectional views illustrating
a method for manufacturing the light-emitting diode
chip package body shown in Fig. 4;
Figs. 8 and 9 are schematic diagrams illustrating the
state that each via exposes the main light-emitting
surfaces of two or more LED chips;
Fig. 10 is a schematic sectional view illustrating an
alternative of the light-emitting diode chip package
body according to the second preferred embodiment
of the present invention;
Fig. 11 is a schematic sectional view illustrating an
alternative of said light-emitting diode chip package
body according to the second embodiment of the
present invention;
Figs. 12(a) and 12(b) are schematic diagrams illus-
trating a light-emitting diode chip package body ac-
cording to a third preferred embodiment of the
present invention;

Figs. 13(a) and 13(b) are schematic diagrams illus-
trating an alternative of the light-emitting diode chip
package body according to the third preferred em-
bodiment of the present invention;
Figs. 14 to 16 are schematic diagrams illustrating a
light-emitting module using the light-emitting diode
chip package body of the present invention;
Fig. 17 is a schematic sectional diagram illustrating
an alternative of the light-emitting diode chip pack-
age body according to the second embodiment of
the present invention;
Fig. 18 is a schematic diagram illustrating a back-
light module using the light-emitting diode chip pack-
age body shown in Fig. 17;
Fig. 19 is a schematic diagram illustrating a conven-
tional light-emitting diode chip package body;
Fig. 20 is a schematic view showing the bin distribu-
tion of light-emitting diode chip package bodies in
which the LED chips used have the same wave-
length and same brightness;
Fig. 21 is a schematic diagram illustrating a light-
emitting diode chip package body according to a
fourth preferred embodiment of the present inven-
tion; and
Fig. 22 is a schematic sectional diagram illustrating
an alternative of the second preferred embodiment
of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] Preferred embodiments of the present inven-
tion will be described below with reference to the accom-
panying drawings.
[0016] It should be noted that the same numeral is used
to indicate the same element throughout the whole spec-
ification. Furthermore, the elements are not drawn to
scale so as to clearly show the features of the present
invention.
[0017] Fig. 1 is a schematic sectional view showing a
light-emitting diode (LED) chip package body according
to a first embodiment of the present invention, and Figs.
2 and 3 are schematic sectional views showing a method
for manufacturing the LED chip package body shown in
Fig. 1.
[0018] Referring to Figs. 1 to 3, an electrode-side in-
sulating layer 2 is formed on an electrode-side surface
W10 of a LED wafer W having a plurality of LED chips
1. Each of the LED chips 1 has an electrode-side surface
10 on which at least two electrodes 11 are mounted. The
electrode-side surfaces 10 of the LED chips 1 coopera-
tively serve as the electrode-side surface W10 of the LED
wafer W. The insulating layer 2 is formed with a plurality
of through-holes 20 which expose the corresponding
electrodes 11 of the LED chips 1 of the LED wafer W. A
highly heat-dissipating layer 30 and a highly heat-con-
ducting metal layer 31 formed on the highly heat-dissi-
pating layer 30 are sequentially formed in each of the
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through-holes 20 in this order. It should be noted that the
layers 30,31 can be formed by a sputtering process fol-
lowed by a CMP process which removes the parts of the
layers 30,31 on the insulating layer 2.
[0019] In the present embodiment, the highly heat-dis-
sipating layer 30 is formed of a material having a heat-
dissipating coefficient of 400 W/(m·k) to 700 W/(m·k)
such as pyrolytic graphite, or a material having a heat-
dissipating coefficient of 900 W/(m·k) to 1200 W/(m·k)
such as diamond-like carbon. On the other hand, the met-
al layer 31 may be composed of an Ni layer and an Au
layer, or an Al layer and an Cu layer, as shown in Fig.
11. Alternatively, the metal layer 31 is composed of an
Cu layer. Alternatively, the metal layer 31 may be com-
posed of any suitable metal layer or alloy layer thereof,
such as Al, AlN3, Cu, BN3, etc.
[0020] Subsequently, a plurality of grooves 13 is
formed on a light-emitting surface W12 opposed to the
electrode-side surface W10 of the LED wafer W along
the corresponding cutting lines CL.
[0021] Then, as shown in Fig. 3, a fluorescent layer 41
and a protection layer 42 are sequentially formed on the
surface W12 of the LED wafer W.
[0022] Afterwards, the LED chip package body accord-
ing to the first embodiment of the present invention as
shown in Fig. 1 is obtained after a cutting process is per-
formed on the LED wafer W. Since the side surfaces of
the LED chip 1 are mostly covered with the fluorescent
layer 41, the influence of the light from the side surface
on which no fluorescent layer is formed on the color of
the main light emitted from the LED chip 1 can be de-
creased.
[0023] Fig. 4 is a schematic sectional view showing a
LED chip package body according to a second embodi-
ment of the present invention, and Figs. 5 to 7 are sche-
matic sectional views showing a method for manufactur-
ing the LED chip package body shown in Fig. 4 in man-
ufacturing steps.
[0024] It should be noted that since the formations of
the insulating layer 2, the highly heat-dissipating layer 30
and the highly heat-conducting metal layer 31 are as
same as those described in the first embodiment, the
detailed description thereof is thus omitted.
[0025] Referring to Figs. 4 to 7, a light-emitting surface-
side insulating layer 4 is formed on the main light-emitting
surface W12 of the LED wafer W. A plurality of vias 40
reaching the main light-emitting surface 12 (W12) of the
corresponding LED chips 1 is formed in the insulating
layer 4. A fluorescent layer 41 is formed in each via 40.
The thickness of said fluorescent layer 41 is controlled
by the height of said main light-emitting surface-side in-
sulating layer 4, which can be done e.g. by firstly forming
the insulating layer 4 with vias 40, then pouring the ma-
terial for the flourescent layer 41 as a liquid into the vias
40. The material of the fluorescent layer which is higher
than the insulating layer 4 is wiped away to have a correct
thickness. The material of the fluorescent layer 41 is hard-
ened in the vias to form the fluorescent layers 41.

[0026] Next, a transparent protection layer 42 is
formed on the surface of the insulating layer 4 and the
fluorescent layer 41. Then, as shown in Fig. 4, the LED
chip package body according to the second embodiment
of the present invention is obtained after a cutting proc-
ess.
[0027] In the aforementioned description, although
each via 40 exposes the main light-emitting surface 12
of a corresponding one of the chips, which means that
the cutting line CL runs along the insulating layers 4. How-
ever, each via 40 can expose or comprise the main light-
emitting surfaces 12 of two or more chips, wherein the
cutting lines CL are running also through the fluorescent
layer 41 (Figs. 8 and 9). Namely, each via 40 can expose
2x2, 3x3, 4x4, 5x5,... chips, as shown in Figs. 8 and 9.
[0028] The LED chip package bodies manufactured
by the method of the present invention will emit the light
with same wavelength and same brightness, since the
area A1, A2, A3,..., An (see Fig. 5) and the thickness D1,
D2, D3,..., Dn (see Fig. 7) of the fluorescent layer 41 of
the LED chips are the same and thus, high yield rate can
be achieved. Further, the relative position of the fluores-
cent layer 41 formed on the light-emitting surface 12 of
each LED chip 1 with respect to the corresponding LED
chip 1 is same, the shape of the fluorescent layer 41 is
same, and thus the aforementioned drawbacks associ-
ated with the conventional LED chip package body can
be prevented.
[0029] Further, the height of the fluorescent layer 41
in the present invention depends on the height of the
insulating layer 4. Therefore, the difference between the
height of the fluorescent layer 41 in theory and the actual
height of the fluorescent layer 41 can be suitably control-
led.
[0030] Referring to Fig. 10, a solder ball 32 can be
selectively formed on the metal layer 31.
[0031] Accordingly, the heat generated by the LED
chip 1 can be quickly and efficiently dissipated because
of the high heat conducting coefficient of the highly heat-
dissipating layer 30 and the highly heat-conducting metal
layer 31.
[0032] Figs. 12(A) and 12(B) are schematic view show-
ing a LED chip package body according to another em-
bodiment of the present invention.
[0033] Referring to Figs. 12(A) and 12(B), the LED chip
package body includes a pair of terminals 51,52, a LED
chip 1 supported by the terminals 51,52, a fluorescent
layer 6 covering the LED chip 1, a reflector 7, and an lens
8.
[0034] The LED chip 1 has a first electrode-side sur-
face 13 on which a first electrode 130 is formed, and a
second electrode-side surface 14 on which a second
electrode 140 is formed. The first electrode 130 and the
second electrode 140 have opposite electrical polarity.
The LED chip 1 is supported by the terminals 51,52 in
the manner that the electrodes 130 and 140 on the first
and second electrode side surfaces 13 and 14 of the LED
chip 1 is in contact with the corresponding terminals
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51,52. The surfaces 13,14 of the LED chip 1 is coated
with a diamond-like carbon film 15. Therefore, heat inside
the lens 8 can be efficiently dissipated through the ter-
minals 51,52.
[0035] Referring to Fig. 13(A) and 13(B), an alternative
of the LED chip package body shown in Fig. 12(A) is
shown. The difference between this alternative and the
LED chip package body shown in Fig. 12(A) is that a
fluorescent layer 16 is further coated on the diamond-like
carbon film 15 such that the fluorescent layer 6 shown in
Fig. 12(A) can be omitted.
[0036] Fig. 14 is a schematic partial exploded view
showing a light-emitting module, and Fig. 15 is a sche-
matic assembly view showing the light-emitting module
shown in Fig. 14.
[0037] Referring to Fig. 14, the light-emitting module
includes a light-emitting assembly and a light-guiding as-
sembly. The light-emitting assembly includes an elongat-
ed printed circuit board 100. A plurality of LED chip pack-
age bodies 200 is mounted on the printed circuit board
100 in Flip Chip manner. A fluorescent layer 201 is coated
on the main light-emitting surface of each of the LED chip
package bodies 200. A plurality of inverse-T shape
through-holes 101 is formed in the printed circuit board
100.
[0038] The light-guiding assembly includes a diffusion
plate 300. A plurality of recess portions 301 which is
adapted to accommodate the corresponding LED chip
package bodies 200 on the printed circuit board 100 and
a plurality of hooks 302 are formed on a surface of the
diffusion plate 300 facing the printed circuit board 100.
[0039] As shown in Fig. 15, when the hooks of the dif-
fusion plate 300 are engaged with the corresponding
through-holes 101 of the printed circuit board 100, the
LED chip package bodies 200 on the printed circuit board
100 are accommodated in the corresponding recess por-
tions 301, and the light emitted from the LED chip pack-
age bodies 200 transfer through the diffusion plate 300.
[0040] It should be noted that a fluorescent layer 303
(see Fig. 16) can be formed on an inner surface of each
of the recess portions 301. As such, the fluorescent layer
on the LED chip package body 200 can be omitted. Al-
ternatively, the fluorescent layer 303 and the fluorescent
layer on the LED chip package body 200 can exist simul-
taneously, so as to prevent the disadvantage of light emit-
ting from the side surface on which no fluorescent layer
is formed.
[0041] Referring now to Fig. 17, unlike to the second
embodiment, no insulating layer is formed on the main
light-emitting surface 12 of the LED chip 1 in the present
embodiment, the fluorescent layer 41 is formed directly
on the main light-emitting surface 12 of the LED chip 1.
[0042] Fig. 18 is a schematic perspective view showing
the light-emitting module employing the LED chip pack-
age bodies shown in Fig. 17.
[0043] As shown in Fig. 18, the light-emitting module
includes a printed circuit board 100, a plurality of LED
chip package bodies 200, and a plurality of caps 400

doped with fluorescent powder. The LED chip package
bodies 200 shown in Fig. 17 are mounted electrically on
the printed circuit board 100. A tapered through-hole 401
is formed in each cap 400. The caps 400 are mounted
on the printed circuit board 100 such that each of the
LED chip package bodies 200 is surrounded by the wall
confining the through-hole 401of a corresponding one of
the caps 400. As such, the light emitted from the side
surface of the LED chip package body 200 will excite the
fluorescent powder in the cap 400 so as to prevent the
disadvantage of light emitting from the side surface on
which no fluorescent layer is formed.
[0044] Referring to Fig. 21, a LED chip 1 is mounted
electrically on a substrate S.
The LED chip 1 has a first surface 10 on which a first
electrode 12 is formed, and a second surface 11 on which
a second electrode (not shown) is formed. The LED chip
1 is mounted on a mounting surface 20 of the substrate
S via a conductor layer 3 such that the second electrode
of the LED chip 1 is connected electrically to the corre-
sponding electrical contact (not shown) on the mounting
surface 20 of the substrate S.
[0045] The conductor layer 3 includes a copper layer
32 formed on the mounting surface 20 of the substrate
S, a gold layer 31 on the copper layer 32, and a solder
layer 30 on the gold layer 31.
[0046] The copper layer 32 is connected to the mount-
ing surface 20 of the substrate S with laser welding meth-
od or ultrasonic method.
[0047] The gold layer 31 is connected to the copper
layer 32 with laser welding method.
[0048] The solder layer 30 is connected to the gold
layer 31 with reflow method.
[0049] The first electrode 12 of the LED chip 1 is con-
nected electrically to the conducting contact 21 on the
mounting surface 20 of the substrate S. Each conducting
contact 21 includes a copper layer 212 formed on the
mounting surface 20 of the substrate S, a gold layer 211
on the copper layer 212, and a solder layer 210 on the
gold layer 211.
[0050] Referring to Fig. 22, unlike to the first embodi-
ment of the present invention, the highly heat-conducting
metal layer 31 includes a copper layer 310 formed on the
highly heat-dissipating layer 30 which is formed from py-
rolytic graphite. The highly heat-dissipating layer 30 and
the copper layer 310 can be formed by sputtering method.
It should be noted that the removal of parts of the highly
heat-dissipating layer 30 and the highly heat-conducting
metal layer 31 can be achieved by a CMP (Chemical
Mechanical Polishing) process.
[0051] The metal layer 31 further includes an Au layer
311 on the copper layer 310 and a solder layer 312 on
the Au layer 311.

Claims

1. A LED chip package body, comprising:
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a LED chip (1) having an electrode-side surface
(10) and at least two electrodes (11) mounted
on said electrode-side surface (10);
an electrode-side insulating layer (2) formed on
said electrode-side surface (10) of said LED chip
(1) and formed with a plurality of through-holes
(20) registered with corresponding said elec-
trodes (11);
a heat-dissipating layer (30) formed in each of
said through-holes (20) of said insulating layer
(2) on said electrode-side surface (10); and
a heat-conducting metal layer (31) formed on
said highly heat-dissipating layer (31) in each of
said through-holes (20).

2. A LED chip package body as claimed in Claim 1,
wherein said highly heat-dissipating layer (31) is
formed of a material having a heat-dissipating coef-
ficient of 400 W/(m·k) to 700 W/(m·k) such as pyro-
lytic graphite, or a material having a heat-dissipating
coefficient of 900 W/(m·k) to 1200 W/(m·k) such as
diamond-like carbon.

3. A LED chip package body as claimed in Claim 1 or
2, wherein said heat-conducting metal layer (31) is
formed by at least two metal layers which can be
formed of any suitable metals or alloy thereof.

4. A LED chip package body as claimed in Claim 1 or
2, wherein said heat-conducting metal layer (31) is
composed of a Ni layer and an Au layer or of an Al
layer and a Cu layer or of at least two Cu layers.

5. A LED chip package body as claimed in any of the
Claims 1 to 4, further comprising a solder ball (32)
on each of said heat-conducting metal layers (31) of
each through-hole (20).

6. A LED chip package body as claimed in any of the
Claims 1 to 5, said LED chip further has a main light-
emitting surface (12) opposite to said electrode-side
surface (10), said LED chip package body further
includes: a light-emitting surface-side insulating lay-
er (4) formed on said main light-emitting surface (12),
said light-emitting surface-side insulating layer (4)
formed with a via reaching said main light-emitting
surface (12); and a fluorescent layer (41) formed in
said via.

7. A LED chip package body as claimed in Claim 6,
wherein thickness of said fluorescent layer (41) is
controlled by height of said main light-emitting sur-
face-side insulating layer (4).

8. A LED chip package body as claimed in Claim 6 or
7, wherein each via can expose said main light-emit-
ting surfaces of two or more said LED chips.

9. A LED chip package body, particularly according to
one of the Claims 1 to 8, comprising:

a pair of electrode terminals (51, 52); and
a LED chip (1) having a first electrode-side sur-
face (13) on which a first electrode (130) is
formed and a second electrode-side surface
(14) on which a second electrode (140) is
formed, said first and second electrodes (130,
140) having opposite conductivity, said LED
chip (1) supported by said electrode terminals
(51, 52) in a manner that said electrodes on said
first and second electrode-side surfaces (13, 14)
electrically contact with contact of correspond-
ing electrode terminals (51, 52), at least one of
said electrode-side surfaces (13, 14) of said LED
chip (1) is coated with a diamond-like carbon
film (15).

10. A LED chip package body as claimed in Claim 9,
wherein said diamond-like film has a heat-dissipat-
ing coefficient of 900 W/(m·k) to 1200 W/(m·k).

11. A method for manufacturing a LED chip package
body, comprising the steps of:

preparing a LED wafer having a plurality of LED
chips, each of said LED chips having a main
light-emitting surface (12), said main light-emit-
ting surfaces (12) of said LED chips coopera-
tively serving as a main light-emitting surface
(12) of said LED wafer;
forming a light-emitting surface-side insulating
layer (4) on said main light-emitting surface (12)
of said LED wafer;
forming a plurality of vias each reaching said
main light-emitting surface (10) of a correspond-
ing one of said LED chips in said insulating layer
(4); and
forming a fluorescent layer (41) in each of said
vias on said main light-emitting surface (12) of
said LED chip.

12. A method as claimed in Claim 11, wherein each of
said LED chips having an electrode-side surface op-
posite to said main light-emitting surface (12), each
of said electrode-side surfaces having at least two
electrodes mounted thereon, said electrode-side
surfaces of said LED chips cooperatively serving as
an electrode-side surface of said LED wafer, said
method further comprising the steps of:

forming an electrode-side insulating layer on
said electrode-side surface of said LED wafer;
forming a plurality of through-holes each expos-
ing a corresponding one of said electrodes on
said electrode-side surface of said LED wafer in
said electrode-side insulating layer; and
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forming sequentially a highly heat-dissipating
layer on said electrode-side surface and a highly
heat-conducting metal layer on said highly heat-
dissipating layer in each of said through-holes.

13. A light-emitting module, comprising:

a light-emitting assembly including an elongated
printed circuit board (100) on which a plurality
of LED chip package bodies (200) as claimed in
Claim 1 to 10 is mounted in flip-chip manner; and
a light-guiding assembly including a diffusion
plate mounted on said printed circuit board
(100), said diffusion plate (300) having a surface
which faces said printed circuit board and which
is formed with a plurality of recess portions (301)
adapted to accommodate corresponding said
LED chip package bodies (200) on said printed
circuit board (100).

14. A light-emitting module as claimed in Claim 13,
wherein a fluorescent layer (303) is formed on an
inner surface of each of said recess portions (301)
of said diffusion plate (300).

15. A method for manufacturing a LED chip package
body, comprising the steps of:

providing a LED wafer having a plurality of LED
chips, each of said LED chips having an elec-
trode-side surface and at least two electrodes
mounted on said electrode-side surface, said
electrode-side surfaces of said LED chips coop-
eratively serving as an electrode-side surface of
said LED wafer;
forming an electrode-side insulating layer on
said electrode-side surface of said LED wafer,
said electrode-side insulating layer being pat-
terned so as to form with a plurality of through-
holes each registered with a corresponding one
of said electrodes of said LED chips;
forming a highly heat-dissipating layer (30) on
said electrode-side insulating layer so as to cov-
er said electrodes of said LED chips exposed
by said through-holes of said insulating layer;
forming a first metal layer (310) on said highly
heat-dissipating layer;
forming a second metal layer (311) on said first
metal layer (310); and
forming a third metal layer (312) on said second
metal layer (311).

16. A method as claimed in Claim 15, wherein said highly
heat-dissipating layer (30) and said first metal layer
(310) are formed respectively by a sputtering proc-
ess.

17. A method as claimed in Claim 16, before the step of

forming said second metal layer, further comprising
a step of performing a CMP process on said first
metal layer (310) and said highly heat-dissipating
layer (30) so as to remove parts of said first metal
layer (310) and said highly heat-dissipating layer (30)
on said electrode-side insulating layer.

18. A method as claimed in Claim 16 or 17, each of said
LED chips having a main light-emitting surface op-
posite to said electrode-side surface, said main light-
emitting surfaces of said LED chips cooperatively
serving as a main light-emitting surface of said LED
wafer, said method further comprising the steps of:

forming a light-emitting surface-side insulating
layer on said main light-emitting surface of said
LED wafer;
forming a plurality of vias each reaching said
main light-emitting surface of a corresponding
one of said LED chips in said insulating layer;
and
forming a fluorescent layer in each of said vias
on said main light-emitting surface of said LED
chip.
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