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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The instant disclosure relates to a multichip
package structure, and more particularly, to a multichip
package structure using a constant voltage power sup-
ply.

2. Description of Related Art

[0002] The invention of the lamp greatly changed the
style of building construction andthe living style of human
beings, allowing people to work during the night. Tradi-
tional lighting devices such as lamps that adopt incan-
descent bulbs, fluorescent bulbs, or power-saving bulbs
have been generally well-developed and used intensive-
ly indoor illumination. However, compared to the newly
developed light-emitting-diode (LED) lamps, these tradi-
tional lamps have the disadvantages of quick attenuation,
high power consumption, high heat generation, short
working life, high fragility, and being not recyclable. Thus,
various LED package structures are created to replace
the traditional lighting devices. JP06077540 discloses a
multichip package structure with light emitting chips ar-
ranged on a region on a substrate and surrounded by a
thick reflecting frame. A thinner frame is formed between
light emitting chips within the region for increasing visi-
bility. The LED chips may be covered by a transparent
resin member. An integrated circuit chip is also arranged
on the same substrate.

[0003] JP2009117080discloses anilluminationdevice
equipped with a plurality of light sources with different
emission colors, capable of easily changing luminance
and/or color temperature by adjusting the emission in-
tensity of each of the plurality of light sources.

[0004] WO2008/002073 relates to an artificial solar
light system using light emitting diodes arranged in mod-
ules with different color temperatures.

[0005] JP2009231027 discloses anilluminationdevice
with groups of LEDs of different colors arranged on a
substrate and separated by partitions of resin or metal.
Each group of LEDs is covered by a translucent sealing
member comprising fluorescent material.

SUMMARY OF THE INVENTION

[0006] The invention is defined in claim 1. Embodi-
ments of the invention are set out in the dependent
claims. Examples not falling under the terms of the def-
inition of claim 1 do notform part of the present invention
even though they may be referred to as "embodiments"
in the description. They are merely examples useful for
understanding the present invention.

[0007] One particular aspect of the instant disclosure
is to provide a multichip package structure that can use
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aconstantvaoltage power supply as power supply source.
[0008] To achieve the above-mentioned advantages,
one embodiment of the instant disclosure provides a mul-
tichip package structure, comprising: a substrate unit, a
light-emitting unit, a current-limiting unit, a frame unitand
a package unit. The substrate unit includes a substrate
body having afirst chip-placing region and a second chip-
placing region formed on the top surface of the substrate
body. The light-emitting unit includes a plurality of light-
emitting chips electrically connected to and disposed on
the first chip-placing region. The current-limiting unit in-
cludes at least one current-limiting chip electrically con-
nected to and disposed on the second chip-placing re-
gion, and the current-limiting chip is electrically connect-
ed to the light-emitting unit. The frame unit includes a
first surrounding colloid frame and a second surrounding
colloid frame surroundingly formed on the top surface of
the substrate body. The first surrounding colloid frame
surrounds the light-emitting chips to form a first colloid
position limiting space corresponding to the first chip-
placing region, and the second surrounding colloid frame
surrounds the current-limiting chip to form a second col-
loid position limiting space corresponding to the second
chip-placing region. The package unit includes a first
package colloid body filled into the first colloid position
limiting space to cover the light-emitting chips and a sec-
ond package colloid body filled into the second colloid
position limiting space to cover the current-limiting chip.
[0009] Therefore, the light-emitting chips and the at
least one current-limiting chip are electrically connected
to the same substrate body, thus the multichip package
structure can use the constant voltage power supply as
power supply source.

[0010] To further understand the techniques, means
and effects the instant disclosure takes for achieving the
prescribed objectives, the following detailed descriptions
and appended drawings are hereby referred, such that,
through which, the purposes, features and aspects of the
instant disclosure can be thoroughly and concretely ap-
preciated. However, the appended drawings are provid-
ed solely for reference and illustration, without any inten-
tion that they be used for limiting the instant disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

FIG. 1A shows a perspective, schematic view of the
multichip package structure according to the first em-
bodiment of the instant disclosure;

FIG. 1B shows a lateral, cross-sectional, schematic
view of the multichip package structure according to
the first embodiment of the instant disclosure;

FIG. 1C shows a top, schematic view of the multichip
package structure according to the first embodiment
of the instant disclosure;

FIG. 1D shows a function block diagram of the mul-
tichip package structure according to the first em-
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bodiment of the instant disclosure;

FIG. 2A shows a top, schematic view of the multichip
package structure according to the second embod-
iment of the instant disclosure;

FIG. 2B shows a lateral, cross-sectional, schematic
view of the multichip package structure according to
the second embodiment of the instant disclosure;
FIG. 3 shows a top, schematic view of the multichip
package structure according to the third embodiment
of the instant disclosure;

FIG. 4A shows a top, schematic view of the multichip
package structure according to the fourth embodi-
ment of the instant disclosure;

FIG. 4B shows a lateral, cross-sectional, schematic
view of the multichip package structure according to
the fourth embodiment of the instant disclosure;
FI1G. 5A shows a top, schematic view of the multichip
package structure according to the fifth embodiment
of the instant disclosure;

FIG. 5B shows a lateral, cross-sectional, schematic
view of the multichip package structure according to
the fifth embodiment of the instant disclosure;

FIG. 6A shows a top, schematic view of the multichip
package structure according to the sixth embodi-
ment of the instant disclosure;

FIG. 6B shows a lateral, cross-sectional, schematic
view of the multichip package structure according to
the sixth embodiment of the instant disclosure;
FIG. 7A shows a top, schematic view of the multichip
package structure according to the seventh embod-
iment of the instant disclosure;

FIG. 7B shows a lateral, cross-sectional, schematic
view of the multichip package structure according to
the seventh embodiment of the instant disclosure;
FIG. 8 shows a top, schematic view of the multichip
package structure according to the eighth embodi-
ment of the instant disclosure;

FIG. 9A shows a top, schematic view of the multichip
package structure according to the ninth embodi-
ment of the instant disclosure;

FIG. 9B shows a lateral, cross-sectional, schematic
view of the multichip package structure according to
the ninth embodiment of the instant disclosure;
FIG. 10 shows a lateral, cross-sectional, schematic
view of the multichip package structure according to
the tenth embodiment of the instant disclosure; and
FIG. 11 shows a partial, top, schematic view of the
substrate unit using standby pads.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0012] Referring to FIGS. 1A to 1D, the first embodi-
ment of the instant disclosure provides a multichip pack-
age structure Z using a constant voltage power supply
S. The multichip package structure Z comprises a sub-
strate unit 1, a light-emitting unit 2, a current-limiting unit
C, aframe unit 3 and a package unit 4.
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[0013] The substrate unit 1 includes a substrate body
10 having a first chip-placing region 11 and a second
chip-placing region 12 formed on the top surface of the
substrate body 10. For example, the substrate body 10
includes a circuit substrate 100, a heat-dissipating layer
101 disposed on the bottom surface of the circuit sub-
strate 100, a plurality conductive pads 102 disposed on
the top surface of the circuit substrate 100, and an insu-
lative layer 103 disposed on the top surface of the circuit
substrate 100 toexpose the conductive pads 102. Hence,
the heat-dissipating efficiency of the circuit substrate 100
is increased by using the heat-dissipating layer 101, and
the insulative layer 103 is a solder mask for only exposing
the conductive pads 102 in order to achieve local solder-
ing. However, the above-mentioned definition of the sub-
strate body 10 is not to limit the instant disclosure, for
example, the substrate body 10 can be a PCB (Printed
Circuit Board), a flexible substrate, an aluminum sub-
strate, a ceramic substrate, or a copper substrate.
[0014] The light-emitting unit 2 includes a plurality of
light-emitting chips (bare die state) 20 electrically con-
nected to and disposed on the first chip-placing region
11. For example, each light-emitting chip 20 may be an
LED (Light-emitting diode) such as a blue LED, and each
light-emitting chip 20 can be electrically connected to the
first chip-placing region 11 by wire bonding. In other
words, designer can plan a predetermined first chip-plac-
ing region 11 on the substrate body 10 in advance, thus
the first light-emitting chips 20 can be placed on the first
chip-placing region 11.

[0015] The current-limiting unit C includes at least one
current-limiting chip C1 electrically connected to and dis-
posed on the second chip-placing region 12, and the cur-
rent-limiting chip C1 is electrically connected to the light-
emitting unit 2. Of course, the current-limiting unit C can
also include a plurality of current-limiting chips C1 on the
second chip-placing region 12 for different requirements
of amperage or current. For example, the current-limiting
chip C1 can be electrically connected to the second chip-
placing region 12 by wire bonding and electrically con-
nected between the constant voltage power supply Sand
the light-emitting unit 2 (as shown in FIG. 1D). In other
words, designer can plan a predetermined second chip-
placing region 12 on the substrate body 10 in advance,
thus the current-limiting chip C1 can be placed on the
second chip-placing region 12. In addition, the current-
limiting chip C1 is electrically connected between the
constant voltage power supply S and the light-emitting
unit 2, thus the light-emitting unit 2 can obtain constant
voltage from the constantvoltage power supply Sthrough
the current-limiting chip C1. Moreover, the instant disclo-
sure further comprises a control unit 5 that includes at
least one PWM (Pulse Width Modulation) control module
50 selectively electrically connected to the current-limit-
ing chip C1, thus the current-limiting unit C can be elec-
trically connected between the control unit 5 and the light-
emitting unit 2. Of course, the control unit 5 also can be
omitted from the instant disclosure. For example, when
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the control unit 5 is electrically connected between the
constant voltage power supply S and the current-limiting
unit C, the PWM control module 50 can control the light-
emitting chip 20 to generate a predetermined pulse fre-
quency, such as 50Hz, 60Hz, ..., 120Hz, etc.

[0016] The frame unit 3 includes a first surrounding
colloid frame 30 and a second surrounding colloid frame
31 surroundingly formed on the top surface of the sub-
strate body 10 by coating or other forming method. The
first surrounding colloid frame 30 surrounds the light-
emitting chips 20 to form a first colloid position limiting
space 300 corresponding to the first chip-placing region
11, and the second surrounding colloid frame 31 sur-
rounds the current-limiting chip C1 to form a second col-
loid position limiting space 310 corresponding to the sec-
ond chip-placing region 12. The first surrounding colloid
frame 30 and the second surrounding colloid frame 31
are separated from each other by a predetermined dis-
tance.

[0017] For example, the method for forming the first
surrounding colloid frame 30 (or the second surrounding
colloid frame 31) includes: first, surroundingly coating lig-
uid colloid (not shown) on the top surface of the substrate
body 10. In addition, the liquid colloid can be coated on
the substrate body 10 to form any shapes according to
different requirements (such as a circular shape, a
square orarectangular shape etc.). The thixotropic index
ofthe liquid colloid may be between 4 and 6, the pressure
of coating the liquid colloid on the top surface of the sub-
strate body 10 may be between 350 kpa and 450 kpa,
and the velocity of coating the liquid colloid on the top
surface of the substrate body 10 may be between 5 mm/s
and 15 mm/s. The liquid colloid is surroundingly coated
on the top surface of the substrate body 10 from a start
point to a termination point, and the position of the start
point and the position of the termination point are sub-
stantially the same, thus the first surrounding colloid
frame 30 (or the second surrounding colloid frame 31)
has a micro convex portion close to the start point and
the termination point. Furthermore, the method further
includes: hardening or curing the liquid colloid to form a
first surrounding colloid frame 30. In addition, the liquid
colloid is hardened by baking, the baking temperature
may be between 120°C and 140°C, and the baking time
may be between 20 minute and 40 minute. Therefore,
the first surrounding colloid frame 30 has an arc shape
formed on the top surface thereof, the first surrounding
colloid frame 30 has a radius tangent T and the angle ¢
of the radius tangent T relative to the top surface of the
substrate body 10 may be between 40° and 50°, the max-
imum height H of the first surrounding colloid frame 30
relative to the top surface of the substrate body 10 may
be between 0.3 mm and 0.7 mm, the width D of the bottom
side of the first surrounding colloid frame 30 may be be-
tween 1.5 mm and 3 mm, the thixotropic index of the first
surrounding colloid frame 30 may be between 4 and 6,
and the first surrounding colloid frame 30 is formed by
mixing inorganic additive with white thermohardening
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colloid.

[0018] The package unit4 includes afirst package col-
loid body 40 filled into the first colloid position limiting
space 300 to cover the light-emitting chips 20 and a sec-
ond package colloid body 41 filled into the second colloid
position limiting space 310 to cover the current-limiting
chip C1. Thefirst package colloid body 40 and the second
package colloid body 41 are separated from each other
by a predetermined distance, and the first surrounding
colloid frame 30 and the second package colloid body
41 are separated from each other by a predetermined
distance. For example, the first package colloid body 40
may be a light-permitting colloid body such as cured
phosphor colloid or cured transparent colloid, thus blue
light beams L1 generated by the light-emitting chips 20
(the blue LED chips) can pass through the first package
colloid body 40 (the cured phosphor colloid) to generate
white light beams L2 that are similar to the light source
generate by sun lamp. In addition, the second package
colloid body 41 may be a cured opaque colloid covering
the current-limiting chip C1, thus the second package
colloid body 41 can prevent the current-limiting chip C1
from being damaged or affected by lighting of the white
light beams L2.

[0019] The substrate unit1furtherincludes atleastone
heat-insulating slot 13 passing through the substrate
body 10, and the heat-insulating slot 13 is formed be-
tween the light-emitting unit 2 and the current-limiting unit
C or between the first surrounding colloid frame 30 and
the second surrounding colloid frame 31. Hence, the
heat-transmitting path between the light-emitting unit 2
and the current-limiting unit C can be effectively reduced
by using the heat-insulating slot 13, thus the velocity of
transmitting the heat generated by the current-limiting
chip C1 to the light-emitting unit 2 can be effectively de-
creased.

[0020] Referring to FIGS. 2A and 2B, the second em-
bodiment of the instant disclosure provides a multichip
package structure Z using a constant voltage power sup-
ply (not shown). Comparing FIG. 2A with FIG. 1A (or FIG.
2B with FIG. 1B), the difference between the second em-
bodiment and the first embodiment is that: the heat-in-
sulating slot 13 shown in FIG. 2A can be omitted in the
second embodiment. For example, when the heat gen-
erated by the current-limiting chip C1 is very small, the
user can use the second embodiment.

[0021] Referringto FIG. 3, the third embodiment of the
instant disclosure provides a multichip package structure
Z using a constant voltage power supply (not shown).
Comparing FIG. 3 with FIG. 1C, the difference between
the third embodiment and the first embodiment is that:
the current-limiting unit C is disposed between the first
surrounding colloid frame 30 and the second surrounding
colloid frame 31, the second surrounding colloid frame
31 surrounds the first surrounding colloid frame 30, the
second package colloid body 41 surrounds the first pack-
age colloid body 40, and the first surrounding colloid
frame 30 is connected with the second package colloid
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body 41. In other words, the first surrounding colloid
frame 30 only surrounds the light-emitting chips 20, the
second surrounding colloid frame 31 simultaneously sur-
rounds the light-emitting chips 20, the first surrounding
colloid frame 30 and the current-limiting chip C1, thus
the first surrounding colloid frame 30 and the second sur-
rounding colloid frame 31 are arranged to form a con-
centric circle.

[0022] The substrate unit1furtherincludes atleastone
heat-insulating slot 13 passing through the substrate
body 10, and the heat-insulating slot 13 is formed be-
tween the light-emitting unit 2 and the current-limiting unit
C or between the first surrounding colloid frame 30 and
the second surrounding colloid frame 31. Hence, the
heat-transmitting path between the light-emitting unit 2
and the current-limiting unit C can be effectively reduced
by using the heat-insulating slot 13, thus the velocity of
transmitting the heat generated by the current-limiting
chip C1 to the light-emitting unit 2 can be effectively de-
creased. Of course, when the heat generated by the cur-
rent-limiting chip C1 is very small, the heat-insulating slot
13 shown in FIG. 3 can be omitted.

[0023] Referring to FIGS. 4A and 4B, the fourth em-
bodiment of the instant disclosure provides a multichip
package structure Z using a constant voltage power sup-
ply (not shown). The multichip package structure Z com-
prises a substrate unit 1, a light-emitting unit2, a current-
limiting unit C, a frame unit 3 and a package unit 4.
[0024] The substrate unit 1 includes a substrate body
10 having two first chip-placing regions 11 and a second
chip-placing region 12 formed on the top surface of the
substrate body 10. For example, the substrate body 10
includes a circuit substrate 100, a heat-dissipating layer
101 disposed on the bottom surface of the circuit sub-
strate 100, a plurality conductive pads 102 disposed on
the top surface of the circuit substrate 100, and an insu-
lative layer 103 disposed on the top surface of the circuit
substrate 100 to expose the conductive pads 102.
[0025] The light-emitting unit 2 includes at least one
first light-emitting module 2a for generating first color
temperature and at least one second light-emitting mod-
ule 2b for generating second color temperature. The first
light-emitting module 2a includes a plurality of first light-
emitting chips 20a electrically connected to and disposed
onone of thefirst chip-placingregions 11, and the second
light-emitting module 2b includes a plurality of second
light-emitting chips 20b electrically connected to and dis-
posed on the other first chip-placing region 11. For ex-
ample, eachfirst light-emitting chip 20a and each second
light-emitting chip 20b may be a blue LED, and each first
light-emitting chip 20a and each second light-emitting
chip 20b can be respectively and electrically connected
to the two first chip-placing regions 11 by wire bonding.
[0026] The current-limiting unit C includes at least one
current-limiting chip C1 electrically connected to and dis-
posed on the second chip-placing region 12, and the cur-
rent-limiting chip C1 is electrically connected to the light-
emitting unit 2. Of course, the current-limiting unit C can
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also include a plurality of current-limiting chips C1 on the
second chip-placing region 12 for different requirements
of amperage or current. For example, the current-limiting
chip C1 can be electrically connected to the second chip-
placing region 12 by wire bonding and electrically con-
nected between the constant voltage power supply (not
shown) and the light-emitting unit 2. In addition, the cur-
rent-limiting chip C1 is electrically connected between
the constant voltage power supply (not shown) and the
light-emitting unit 2, thus the light-emitting unit 2 can ob-
tain constant voltage from the constant voltage power
supply (not shown) through the current-limiting chip C1.
[0027] The frame unit 3 includes two first surrounding
colloid frames 30 and a second surrounding colloid frame
31 surroundingly formed on the top surface of the sub-
strate body 10 by coating or other forming method. The
two first surrounding colloid frames 30 respectively sur-
round the first light-emitting module 2a and the second
light-emitting module 2b to respectively form two first col-
loid position limiting spaces 300 corresponding to the two
first chip-placing regions 11, and the second surrounding
colloid frame 31 surrounds the current-limiting chip C1
to form a second colloid position limiting space 310 cor-
responding to the second chip-placing region 12. The
two first surrounding colloid frames 30 are separated
from each other and arranged on the substrate body 10
in parallel, and each first surrounding colloid frame 30
and the second surrounding colloid frame 31 are sepa-
rated from each other.

[0028] The package unit 4 includes two first package
colloid bodies (40a, 40b) and a second package colloid
body 41. The two first package colloid bodies (40a, 40b)
are respectively filled into the two first colloid position
limiting spaces 300 to respectively cover the first light-
emitting module 2a and the second light-emitting module
2b, and the second package colloid body 41 is filled into
the second colloid position limiting space 310 to cover
the current-limiting chip C1. Each first package colloid
bodies (40a, 40b) and the second package colloid body
41 are separated from each other, and each first sur-
rounding colloid frame 30 and the second package colloid
body 41 are separated from each other. For example,
one first package colloid body 40a may be a cured phos-
phor colloid with first color, the other first package colloid
body 40b may be a cured phosphor colloid with second
color, and the second package colloid body 41 may be
a cured opaque colloid.

[0029] The substrate unit1furtherincludes atleastone
heat-insulating slot 13 passing through the substrate
body 10, and the heat-insulating slot 13 is formed be-
tween the light-emitting unit 2 and the current-limiting unit
C or between one of the two first surrounding colloid
frames 30 and the second surrounding colloid frame 31,
thus the velocity of transmitting the heat generated by
the current-limiting chip C1 to the light-emitting unit 2 can
be effectively decreased. Of course, when the heat gen-
erated by the current-limiting chip C1 is very small, the
heat-insulating slot 13 can be omitted.
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[0030] The first light-emitting structure N1 may com-
prises the substrate body 10, the first light-emitting chips
20a, one first surrounding colloid frame 30 and one first
package colloid body 40a. The second light-emitting
structure N2 may comprises the substrate body 10, the
second light-emitting chips 20b, the other first surround-
ing colloid frame 30 and the other first package colloid
body 40b.

[0031] Referring to FIGS. 5A and 5B, the fifth embod-
iment of the instant disclosure provides a multichip pack-
age structure Z using a constant voltage power supply
(not shown). Comparing FIG. 5A with FIG. 4A (or FIG.
5B with FIG. 4B), the difference between the fifth embod-
iment and the fourth embodiment is that: in the fifth em-
bodiment, the two first surrounding colloid frames 30 can
be arranged on the substrate body 10 in series.

[0032] Referringto FIGS. 6A and 6B, the sixth embod-
iment of the instant disclosure provides a multichip pack-
age structure Z using a constant voltage power supply
(not shown). Comparing FIG. 6A with FIG. 5A (or FIG.
6B with FIG. 5B), the difference between the sixth em-
bodiment and the fifth embodiment is that: in the sixth
embodiment, each first surrounding colloid frame 30 may
be a cured phosphor colloid. In other words, phosphor
powders can be selectively add to each first surrounding
colloid frame 30 according to differentrequirements, thus
dark bands generated between the two first package col-
loid bodies (40a, 40b) can be effectively decreased or
eliminated.

[0033] Referring to FIGS. 7A and 7B, the seventh em-
bodiment of the instant disclosure provides a multichip
package structure Z using a constant voltage power sup-
ply (not shown). The multichip package structure Z com-
prises a substrate unit 1, a light-emitting unit2, a current-
limiting unit C, a frame unit 3 and a package unit 4.
[0034] The substrate unit 1 includes a substrate body
10 having two first chip-placing regions 11 and a second
chip-placing region 12 formed on the top surface of the
substrate body 10. The light-emitting unit 2 includes at
least one first light-emitting module 2a for generating first
color temperature and at least one second light-emitting
module 2b for generating second color temperature. The
first light-emitting module 2a includes a plurality of first
light-emitting chips 20a electrically connected to and dis-
posed on one of the first chip-placing regions 11, and the
second light-emitting module 2b includes a plurality of
second light-emitting chips 20b electrically connected to
and disposed on the other first chip-placing region 11.
The current-limiting unit C includes at least one current-
limiting chip C1 electrically connected to and disposed
on the second chip-placing region 12, and the current-
limiting chip C1 is electrically connected to the light-emit-
ting unit 2.

[0035] The frame unit 3 includes two first surrounding
colloid frames (30a, 30b) and a second surrounding col-
loid frame 31 surroundingly formed on the top surface of
the substrate body 10 by coating orother forming method.
One first surrounding colloid frame 30b surrounds the
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other first surrounding colloid frame 30a, thus the two
first surrounding colloid frames (30a, 30b) are arranged
to form a concentric circle. The two first surrounding col-
loid frames (30a, 30b) respectively surround thefirst light-
emitting module 2a and the second light-emitting module
2b to respectively form two first colloid position limiting
spaces 300 corresponding to the two first chip-placing
regions 11, the second light-emitting module 2b is dis-
posed between the two first surrounding colloid frames
(30a, 30b), and the second surrounding colloid frame 31
surrounds the current-limiting chip C1 to form a second
colloid position limiting space 310 corresponding to the
second chip-placing region 12. The package unit 4 in-
cludes two first package colloid bodies (40a, 40b) and a
second package colloid body 41. The two first package
colloid bodies (40a, 40b) are respectively filled into the
two first colloid position limiting spaces 300 to respec-
tively cover the first light-emitting module 2a and the sec-
ond light-emitting module 2b, and the second package
colloid body 41 is filled into the second colloid position
limiting space 310 to cover the current-limiting chip C1.
[0036] The substrate unit1furtherincludes atleastone
heat-insulating slot 13 passing through the substrate
body 10, and the heat-insulating slot 13 is formed be-
tween the light-emitting unit 2 and the current-limiting unit
C or between one of the two first surrounding colloid
frames 30b and the second surrounding colloid frame
31, thus the velocity of transmitting the heat generated
by the current-limiting chip C1 to the light-emitting unit 2
can be effectively decreased. Of course, when the heat
generated by the current-limiting chip C1 is very small,
the heat-insulating slot 13 can be omitted.

[0037] The first light-emitting structure N1 may com-
prises the substrate body 10, the first light-emitting chips
20a, one first surrounding colloid frame 30a and one first
package colloid body 40a. The second light-emitting
structure N2 may comprises the substrate body 10, the
second light-emitting chips 20b, the other first surround-
ing colloid frame 30b and the other first package colloid
body 40b. In addition, the second light-emitting structure
N2 with high color temperature can be an outer ring to
surround the first light-emitting structure N1 with low color
temperature.

[0038] Referring to FIG. 8, the eighth embodiment of
the instantdisclosure provides a multichip package struc-
ture Z using a constant voltage power supply (notshown).
Comparing FIG. 8 with FIG. 7A, the difference between
the eighth embodiment and the seventh embodiment is
that: in the eighth embodiment, the first light-emitting
structure N1 with low color temperature can be an outer
ring to surround the second light-emitting structure N2
with high color temperature.

[0039] Referringto FIGS. 9A and 9B, the ninth embod-
iment of the instant disclosure provides a multichip pack-
age structure Z using a constant voltage power supply
(not shown). Comparing FIG. 9A with FIG. 7A (or FIG.
9B with FIG. 7B), the difference between the ninth em-
bodiment and the seventhembaodimentis that: in the ninth
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embodiment, each first surrounding colloid frame (30a,
30b) may be a cured phosphor colloid. In other words,
phosphor powders can be selectively add to each first
surrounding colloid frame (30a, 30b) according to differ-
ent requirements, thus dark bands generated between
the two first package colloid bodies (40a, 40b) can be
effectively decreased or eliminated.

[0040] Referring to FIG. 10, the tenth embodiment of
the instant disclosure provides a multichip package struc-
ture Zusing a constantvoltage power supply (notshown).
Comparing FIG. 10 with FIG. 7B, the difference between
the tenth embodiment and the seventh embodiment is
that: in the tenth embodiment, the inner first surrounding
colloid frame 30a may be a cured phosphor colloid and
the outer first surrounding colloid frame 30b may be a
cured light-reflecting colloid. In other words, phosphor
powders can be selectively add to the inner first surround-
ing colloid frame 30a according to different requirements,
thus light beams generated by the light-emitting unit 2
can be transmitted into the inner first surrounding colloid
frame 30a for effectively decreasing or eliminating dark
bands generated between the two first package colloid
bodies (40a, 40b). In addition, light beams generated by
the light-emitting unit 2 can be effectively reflected or
condensed by the outer first surrounding colloid frame
30b.

[0041] Referring to FIG. 11, in the first to the tenth em-
bodiments, the substrate unit 1 includes a plurality of pos-
itive pads P and negative pads N disposed on the top
surface of the substrate body 10. Each light-emitting chip
(20 or 20a, 20b) has a positive electrode 201 and a neg-
ative electrode 202. The positive electrode 201 of each
light-emitting chip 20 corresponds to at least two of the
positive pads P, and the negative electrode 202 of each
light-emitting chip 20 corresponds to at least two of the
negative pads N. In addition, the multichip package struc-
ture further comprises a conductive wire unit W including
a plurality of conductive wires W1. Every two conductive
wires W1 are respectively electrically connected be-
tween the positive electrode 201 of each light-emitting
chip 20 and one of the at least two positive pads P and
betweenthe negative electrode 202 of each light-emitting
chip 20 and one of the at least two negative pads N.
Hence, the positive electrode 201 of each light-emitting
chip 20 has at least one standby positive pad P and the
negative electrode 202 of each light-emitting chip 20 has
at least one standby negative pad N.

[0042] When afirstend of the conductive wire W1 does
not correctly connect with first one of the at least two
positive pads P or the at least two negative pads N (it
means that the conductive wire W1 does not electrically
connect with the first one of the at least two positive pads
P or the at least two negative pads N (such as floating
solder)), the manufacturer can make the same first end
of the conductive wire W1 connect to another one of the
at least two positive pads P or the at least two negative
pads N without cleaning solder splash on the surface of
the first one of the at least two positive pads P or the at
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least two negative pads N, thus the wire-bonding time
(the wire-bonding efficiency) can be decreased and the
wire-bonding yield can be increased.

[0043] Inconclusion, thefirst surrounding colloid frame
(such as asurrounding white colloid frame) of any shapes
can be formed by coating in the instant disclosure. In
addition, the position of the first package colloid body
such as cured phosphor colloid can be limited in the first
colloid position limiting space by using the first surround-
ing colloid frame, and the shape of the first package col-
loid body can be adjusted by using the first surrounding
colloid frame. Therefore, the instant disclosure can in-
crease the light-emitting efficiency of the light-emitting
chips and control the light-projecting angle of the light-
emitting chips. In other words, the first package colloid
body is limited in the first colloid position limiting space
by using the first surrounding colloid frame, thus the us-
age quantity of the first package colloid body can be con-
trolled by the manufacture. In addition, the surface shape
and the height of the first package colloid body can be
adjusted by controlling the usage quantity of the first
package colloid body, thus the light-projecting angles of
the white light beams can be adjusted. Moreover, the
blue light beams generated by the light-emitting chips
can be reflected by an inner wall of the first surrounding
colloid frame, thus the light-emitting efficiency of the in-
stant disclosure can be effectively increased.

[0044] Moreover, the positive electrode and the nega-
tive electrode of each light-emitting chip respectively cor-
respond to at least two of the positive pads and at least
two of the negative pads, thus the positive electrode of
each light-emitting chip has at least one standby positive
pad and the negative electrode of each light-emitting chip
has at least one standby negative pad.

[0045] Furthermore, the light-emitting chips and the at
least one current-limiting chip are electrically connected
to the same substrate body, thus the multichip package
structure can use the constant voltage power supply as
power supply source.

[0046] The above-mentioned descriptions merely rep-
resent the preferred embodiments of the instant disclo-
sure, without any intention or ability to limit the scope of
the instant disclosure which is fully described only within
the following claims.

Claims
1. A multichip package structure (Z), comprising:

a substrate unit (1) including a substrate body
(10) having two first chip-placing regions (11)
and a second chip-placing region (12) formed
on the top surface of the substrate body (10);

a light-emitting unit (2) including at least one first
light-emitting module (2a) for generating first
color temperature and at least one second light-
emitting module (2b) for generating second
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color temperature different from the first color
temperature, wherein the first light-emitting
module (2a) includes a plurality of first light-emit-
ting chips (20a) electrically connected toand dis-
posed on one of the first chip-placing regions
(11), and the second light-emitting module (2b)
includes a plurality of second light-emitting chips
(20b) electrically connected to and disposed on
the other first chip-placing region (11);

a current-limiting unit (C) including at least one
current-limiting chip (C1) electrically connected
to and disposed on the second chip-placing re-
gion (12), wherein the current-limiting chip (C1)
is electrically connected to the light-emitting unit
2);

a frame unit (3) including two first surrounding
colloid frames (30a, 30b) and a second sur-
rounding colloid frame (31) surroundingly
formed on the top surface of the substrate body
(10) ; and

a package unit (4) including two distinct first
package colloid bodies (40a, 40b) and a second
package colloid body (41) wherein one (30b) of
the first surrounding colloid frames (30a, 30b)
surrounds the other first surrounding colloid
frame (30a), the two first surrounding colloid
frames (30a, 30b) respectively surround the first
light-emitting module (2a) and the second light-
emitting module (2b) to respectively form two
first colloid position limiting spaces (300) corre-
sponding to the two first chip-placing regions
(11), the second light-emitting module (2b) is
disposed between the two first surrounding col-
loid frames (30a, 30b), wherein the plurality of
second light emitting chips (20b) surround the
first light emitting module (2a), and the second
surrounding colloid frame (31) surrounds the
current-limiting chip (C1) to form a second col-
loid position limiting space (310) corresponding
to the second chip-placing region (12), wherein
the two first package colloid bodies (40a, 40b)
are respectively filled into the two first colloid
position limiting spaces (300) to respectively
cover the first light-emitting module (2a) and the
second light-emitting module (2b), and the sec-
ond package colloid body (41) is filled into the
second colloid position limiting space (310) to
enclose the current-limiting chip (C1), wherein
the two first surrounding colloid frames (304,
30b) and the two first package colloid bodies
(404, 40b) are alternatively connected with each
other.

The multichip package structure (Z) of claim 1,
wherein the substrate body (10) includes a circuit
substrate (100), a heat-dissipating layer (101) dis-
posed on the bottom surface of the circuit substrate
(100), a plurality conductive pads (102) disposed on
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the top surface of the circuit substrate (100), and an
insulative layer (103) disposed on the top surface of
the circuit substrate (100) to expose the conductive
pads (102), wherein each light-emitting chip (20) is
a blue LED, the first package colloid body (40) is a
cured phosphor colloid or a cured transparent col-
loid, and the second package colloid body (41) is a
cured opaque colloid.

The multichip package structure (Z) of claim 1,
wherein the substrate unit (1) includes a plurality of
positive pads (P) and negative pads (N) disposed on
the top surface of the substrate body (10), each light-
emitting chip (20) has a positive electrode (201) and
a negative electrode (202), the positive electrode
(201) of each light-emitting chip (20) corresponds to
at least two of the positive pads (P), and the negative
electrode (202) of each light-emitting chip (20) cor-
responds to at least two of the negative pads (N).

The multichip package structure (Z) of claim 3, fur-
ther comprising: a conductive wire unit (W) including
a plurality of conductive wires (W1), wherein every
two conductive wires (W1) are respectively electri-
cally connected between the positive electrode (201)
of each light-emitting chip (20) and one of the at least
two positive pads (P) and between the negative elec-
trode (202) of each light-emitting chip (20) and one
of the at least two negative pads (N).

The multichip package structure (Z) of claim 1,
wherein the substrate unit (1) includes at least one
heat-insulating slot (13) passing through the sub-
strate body (10), and the heat-insulating slot (13) is
formed between the light-emitting unit (2) and the
current-limiting unit(C) or between the first surround-
ing colloid frame (30a) and the second surrounding
colloid frame (31).

The multichip package structure (Z) of claim 1, fur-
ther comprising a control unit (5) including at least
one PWM control module (50) electrically connected
to the at least one current-limiting chip (C1), wherein
the current-limiting unit (C) is electrically connected
between the contral unit (5) and the light-emitting
unit (2).

Patentanspriiche

Multichip-Paketstruktur (Z), umfassend:

eine Substrateinheit (1) mit einem Substratkdr-
per (10) mit zwei ersten Chip-Platzierbereichen
(11) und einem auf der Oberflache des Subst-
ratkérpers (10) ausgebildeten zweiten Chip-
Platzierbereich (12),

eine lichtemittierende Einheit (2) mit zumindest
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einem ersten lichtemittierenden Modul (2a) zur
Erzeugung einer ersten Farbtemperatur und zu-
mindest einem zweiten lichtemittierenden Mo-
dul (2b) zur Erzeugung einer von der ersten
Farbtemperatur  unterschiedlichen zweiten
Farbtemperatur, wobei das erste lichtemittie-
rende Modul (2a) eine Mehrzahl von ersten lich-
temittierenden Chips (20a) aufweist, die mit ei-
nem der ersten Chip-Platzierbereichen (11)
elektrisch verbunden und darauf angeordnet
sind und das zweite lichtemittierende Modul (2b)
eine Mehrzahl von zweiten lichtemittierenden
Chips (20b) umfasst, die mit dem anderen ers-
ten Chip-Platzierbereich (11) elektrisch verbun-
den und auf diesem angeordnet sind,

eine Strombegrenzungseinheit (C) mit zumin-
dest einem mit dem zweiten Chip-Platzierbe-
reich (12) elektrisch verbundenen und angeord-
neten Strombegrenzungs-Chip (C1), wobei der
Strombegrenzungs-Chip (C1) mit der lichtemit-
tierende Einheit (2) elektrisch verbunden ist,
eine Rahmeneinheit (3) mit zwei ersten umlau-
fenden Kolloidrahmen (30a, 30b) und einem
zweiten umlaufenden Kolloidrahmen (31), der
umgebend auf der Oberflache des Substratkdr-
pers (10) ausgebildet ist, und

eine Paketeinheit (4) mit zwei unterschiedlichen
ersten Paketkolloidkorpern (40a, 40b) und ei-
nem zweiten Paketkolloidk&rper (41),

wobei einer (30b) der ersten umlaufenden Kol-
loidrahmen (30a, 30b) den anderen ersten um-
laufenden Kolloidrahmen (30a) umgibt, die zwei
ersten umlaufenden Kolloidrahmen (30a, 30b)
jeweils das erste lichtemittierende Modul (2a)
und das zweite lichtemittierende Modul (2b) um-
geben, um jeweils zwei erste Kolloidpositions-
begrenzungsraume (300) entsprechend den
zwei ersten Chip-Platzierbereichen (11) auszu-
bilden, wobei das zweite lichtemittierende Mo-
dul (2b) zwischen den beiden ersten umlaufen-
den Kalloidrahmen (30a, 30b) angeordnet ist,
wobei die Mehrzahl von zweiten lichtemittieren-
den Chips (20b) das erste lichtemittierende Mo-
dul (2a) und der zweite umlaufende Kolloidrah-
men (31) den Strombegrenzungs-Chip (C1) um-
gibt, um einen dem zweiten Chip-Platzierbe-
reich (12) entsprechenden zweiten Kolloidposi-
tionsbegrenzungsraum (310) auszubilden, wo-
bei die zwei ersten Paketkolloidkérper (40a,
40b) jeweils in die beiden ersten Kolloidpositi-
onsbegrenzungsraume (300) eingefiillt werden,
um das erste lichtemittierende Modul (2a) und
das zweite lichtemittierende Modul (2b) jeweils
abzudecken und der zweite Paketkolloidkdrper
(41) in den zweiten Kolloidpositionsbegren-
zungsraum (310) gefillt ist, um den Strombe-
grenzungs-Chip (C1) zuumschlielen, wobeidie
beiden ersten umlaufenden Kolloidrahmen
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(30a, 30b) und die beiden ersten Paketkolloid-
kérpern (40a, 40b) abwechselnd miteinander
verbunden sind.

2. Multichip-Paketstruktur (Z) nach Anspruch 1, wobei

der Substratkdrper (10) ein Schaltkreissubstrat
(100), eine auf der Bodenflache des Schaltkreissub-
strats (100) angeordnete Warmedissipationsschicht
(101) eine Mehrzahl an auf der Oberflache des
Schaltungssubstrats (100) angeordneten leitfahigen
Pads (102) und eine auf der Oberflache des Schal-
tungssubstrats (100) angeordnete isolierende
Schicht (103) aufweist, damit die leitfahigen Pads
(102) freiliegen, wobei jeder lichtemittierenden Chip
(20) ein blaues LED ist, der erste Packungskolloid-
korper (40) ein gehartetes Phosphorkolloid oder ein
gehartetes transparentes Kolloid ist und der zweite
Packungskolloidkérper (41) ein gehértetes opakes
Kolloid ist.

Multichip-Paketstruktur (Z) nach Anspruch 1, wobei
die Substrateinheit (1) mehrere auf der Oberflache
des Substratkdrpers (10) angeordnete positive Pads
(P) und negative Pads (N) aufweist, jeder lichtemit-
tierende Chip (20) eine positive Elektrode (201) und
eine negative Elektrode (202) aufweist, wobei die
positive Elektrode (201) jedes lichtemittierenden
Chips (20) zumindest zwei der positiven Pads (P)
entspricht und die negative Elektrode (202) jedes
lichtemittierenden Chips (20) zumindest zwei der ne-
gativen Pads (N) entspricht.

Multichip-Paketstruktur (Z) nach Anspruch 3, ferner
umfassend: eine leitfahige Drahteinheit (W) mitmeh-
reren leitfahigen Drahten (W1), wobei jeweils zwei
leitfahige Drahte (W1) jeweils zwischen der positiven
Elektrode (201) jedes lichtemittierenden Chips (20)
und einem der zumindest zwei positiven Pads (P)
und zwischen der negativen Elektrode (202) jedes
lichtemittierenden Chips (20) und einer der zumin-
dest zwei negativen Pads (N) elektrisch verbunden
sind.

Multichip-Paketstruktur (Z) nach Anspruch 1, wobei
die Substrateinheit (1) zumindest einen durch den
Substratkérper (10) hindurchgehenden Warmeiso-
lierschlitz (13) aufweist und der Warmeisolierschlitz
(13) zwischen der lichtemittierenden Einheit (2) und
der Strombegrenzungseinheit (C) oder zwischen
dem ersten umlaufenden Kolloidrahmen (30a) und
dem zweiten umlaufenden Kolloidrahmen (31) aus-
gebildet ist.

Multichip-Paketstruktur (Z) nach Anspruch 1, ferner
umfassend eine Steuereinheit (5) umfasst, die zu-
mindest ein mit dem zumindest einen Strombegren-
zungs-Chip (C1) elektrisch verbundenes PWM-
Steuermodul (50) umfasst, wobei die Strombegren-
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zungseinheit (C) zwischen der Steuereinheit (5) und
der lichtemittierenden Einheit (2) elektrisch verbun-
den ist.

Revendications

Structure de boitier
comprenant :

a plusieurs puces (Z),

une unité substrat (1) qui comprend un corps de
substrat (10) qui présente deux premiéres ré-
gions de placement de puce (11), et une secon-
derégion de placement de puce (12) formée sur
la surface supérieure du corps de substrat (10) ;
une unité électroluminescente (2) qui comprend
aumoins un premier module électroluminescent
(2a) destiné a générer une premiére tempéra-
ture de couleur, et au moins un second module
électroluminescent (2b) destiné a générer une
seconde température de couleur différente de
la premiére température de couleur ;

dans laquelle le premier module électrolumines-
cent (2a) comprend une pluralité de premiéres
puces électroluminescentes (20a) connectées
de maniére électrique a l'une des premiéres ré-
gions de placement de puce (11), et disposées
sur celle-ci, etle second module électrolumines-
cent (2b) comprend une pluralité de secondes
puces électroluminescentes (20b) connectées
de maniére électrique a I'autre premiére région
de placement de puce (11) ;

une unité de limitation du courant (C) qui com-
prend au moins une puce de limitation du cou-
rant (C1) connectée de maniére électrique a la
seconde région de placement de puce (12), et
disposée sur celle-ci, dans laquelle la puce de
limitation du courant (C1) est connectée de ma-
niére électrique a l'unité électroluminescente
(2);

une unité cadre (3) qui comprend deux premiers
cadres colloidaux environnants (30a, 30b) et un
second cadre colloidal environnant (31) formés
de maniére environnante sur la surface supé-
rieure du corps de substrat (10) ; et

une unité boitier (4) quicomprend deux premiers
corps colloidaux de boitier distincts (40a, 40b)
et un second corps colloidal de boitier (41) ;
dans laquelle 'un (30b) des premiers cadres col-
loidaux environnants (30a, 30b) entoure I'autre
premier cadre colloidal environnant (30a), les
deux premiers cadres colloidaux environnants
(304, 30b) entourent respectivement le premier
module électroluminescent (2a) et le second
module électroluminescent (2b) de fagon a for-
mer respectivement deux premiers espaces de
limitation de la position colloidale (300) qui cor-
respondent aux deux premiéres régions de pla-
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10

cement de puce (11), le second module électro-
luminescent (2b) estdisposé entre les deux pre-
miers cadres colloidaux environnants (30a,
30b) ;

dans laquelle la pluralité de secondes puces
électroluminescentes (20b) entourent le pre-
mier module électroluminescent (2a), et le se-
cond cadre colloidal environnant (31) entoure la
puce de limitation du courant (C1) de facon a
former un second espace de limitation de la po-
sition colloidale (310) qui correspond a la se-
conde région de placement de puce (12), dans
laquelle les deux premiers corps colloidaux de
boitier (40a, 40b) sont respectivement placés
dans les deux premiers espaces de limitation de
la position colloidale (300) de fagon a couvrir
respectivement le premier module électrolumi-
nescent (2a) et le second module électrolumi-
nescent(2b), etle second corps colloidal de boi-
tier (41) est placé dans le second espace de
limitation de la position colloidale (310) de fagon
a enfermer la puce de limitation du courant (C1),
dans laquelle les deux premiers cadres colloi-
daux environnants (30a, 30b) et les deux pre-
miers corps colloidaux de boitier (40a, 40b) sont
connectés de maniére alternée les uns aux
autres.

Structure de boftier a plusieurs puces (Z) selon la
revendication 1, dans laquelle le corps de substrat
(10) comprend un substrat de circuit (100), une cou-
che de dissipation de la chaleur (101) disposée sur
la surface inférieure du substrat de circuit (100), une
pluralité de plages conductrices (102) disposées sur
la surface supérieure du substrat de circuit (100), et
une couche isolante (103) disposée sur la surface
supérieure du substrat de circuit (100) de fagon a
exposer les plages conductrices (102), dans laquelle
chaque puce électroluminescente (20) est une LED
bleue, le premier corps colloidal de boitier (40) est
du phosphore colloidal durciou un colloide transpa-
rentdurci, et le second corps colloidal de boitier (41)
est un colloide opaque durci.

Structure de bottier a plusieurs puces (Z) selon la
revendication 1, dans laquelle l'unité substrat (1)
comprend une pluralité de plages positives (P) et de
plages négatives (N) disposées sur la surface supé-
rieure du corps de substrat (10), chaque puce élec-
troluminescente (20) présente une électrode positi-
ve (201) et une électrode négative (202), I'électrode
positive (201) de chaque puce électroluminescente
(20) correspond a deux au moins des plages positi-
ves (P), etI'électrode négative (202) de chaque puce
électroluminescente (20) correspond a deux au
maoins des plages négatives (N).

Structure de botitier a plusieurs puces (Z) selon la
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revendication 3, comprenant en outre : une unité fil
conducteur (W) qui comprend une pluralité de fils
conducteurs (W1), dans laquelle les fils conducteurs
(W1) sont respectivement connectés de maniére
électrique deux a deux entre I'électrode positive
(201) de chaque puce électroluminescente (20) et
I'une des deux plages positives (P) au moins, etentre
I'électrode négative (202) de chaque puce électro-
luminescente (20) et 'une des deux plages négati-
ves (N) au moins.

Structure de boitier a plusieurs puces (Z) selon la
revendication 1, dans laquelle 'unité substrat (1)
comprend au moins une fente d’isolation thermique
(13) qui passe a travers le corps de substrat (10), et
la fente d’isclation thermique (13) est formée entre
I'unité électroluminescente (2) et 'unité de limitation
du courant (C), ou entre le premier cadre colloidal
environnant (30a) et le second cadre colloidal envi-
ronnant (31).

Structure de boitier a plusieurs puces (Z) selon la
revendication 1, comprenant en outre une unité de
commande (5) qui comprend au moins un module
de commande PWM (50) connecté de maniére élec-
trique alaou aux pucesde limitation du courant(C1),
dans laquelle I'unité de limitation du courant (C) est
connectée de maniere électrique entre 'unité de
commande (5) et I'unité électroluminescente (2).
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