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(57) ABSTRACT 
(75) Inventors: CHIA'TIN CHUNG’ MIAOLI An illumination device for enhancing plant growth includes a 

COUNTY (TW); SHIH'NENG TAI’ substrate unit, a light-emitting unit, a current-limiting unit, 
TAOYUAN COUNTY (TW) and a control unit. The substrate unit includes a substrate 

body. The light-emitting unit, the current-limiting unit, and 
(73) Assignee: PARAGON SEMICONDUCTOR the Control unit are disposed on the substrate body. The light 

LIGHTING TECHNOLOGY C0,, emitting unit includes a ?rst light-emitting module, a second 
LTD” New Taipei City (TW) light-emitting module, and a third light-emitting module. The 

current-limiting unit includes a ?rst current-limiting chip 
(21) Appl NO _ 13/239 679 electrically connected to the ?rst light-emitting module, a 

' " ’ second current-limiting chip electrically connected to the 

_ second light-emitting module, and a third current-limiting 
(22) Flled: sep‘ 22’ 2011 chip electrically connected to the third light-emitting module. 

The control unit includes a ?rst PWM control module elec 
Publication Classi?cation trically connected to the ?rst current-limiting chip, a second 

PWM control module electrically connected to the second 
(51) Int. Cl. current-limiting chip, and a third PWM control module elec 

H05B 37/02 (2006.01) trically connected to the third current-limiting chip. 
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ILLUMINATION DEVICE FOR ENHANCING 
PLANT GROWTH 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The instant disclosure relates to an illumination 
device, and more particularly, to an illumination device for 
enhancing plant growth. 
[0003] 2. Description of RelatedArt 
[0004] The invention of the lamp greatly changed the style 
of building construction and the living style of human beings, 
alloWing people to Work during the night. Traditional lighting 
devices such as lamps that adopt incandescent bulbs, ?uores 
cent bulbs, or poWer-saving bulbs have been generally Well 
developed and used intensively indoor illumination. HoW 
ever, compared to the neWly developed light-emitting-diode 
(LED) lamps, these traditional 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 illumination devices are cre 
ated to replace the traditional lighting devices. 

SUMMARY OF THE INVENTION 

[0005] One aspect of the instant disclosure relates to an 
illumination device for enhancing plant groWth. 
[0006] One of the embodiments of the instant disclosure 
provides an illumination device for enhancing plant groWth, 
comprising: a substrate unit, a light-emitting unit, a current 
limiting unit, a control unit, a frame unit, and a package unit. 
[0007] The substrate unit includes a substrate body having 
a ?rst chip-placing region, a second chip-placing region, and 
a third chip-placing region, Wherein the ?rst chip-placing 
region, the second chip-placing region, and the third chip 
placing region are disposed on the top surface of the substrate 
body. The light-emitting unit includes a ?rst light-emitting 
module for generating a ?rst optical Wavelength, a second 
light-emitting module for generating a second optical Wave 
length, and a third light-emitting module for generating a 
third optical Wavelength and a predetermined color tempera 
ture, Wherein the ?rst light-emitting module includes a plu 
rality of ?rst LED chips disposed on the ?rst chip-placing 
region and electrically connected to the substrate body, the 
second light-emitting module includes a plurality of second 
LED chips disposed on the second chip-placing region and 
electrically connected to the substrate body, and the third 
light-emitting module includes a plurality of third LED chips 
disposed on the second chip-placing region and electrically 
connected to the substrate body. 

[0008] The current-limiting unit includes a ?rst current 
limiting chip disposed on the substrate body and electrically 
connected to the ?rst light-emitting module, a second current 
limiting chip disposed on the substrate body and electrically 
connected to the second light-emitting module, and a third 
current-limiting chip disposed on the substrate body and elec 
trically connected to the third light-emitting module. The 
control unit includes a ?rst PWM control module disposed on 
the substrate body and electrically connected to the ?rst cur 
rent-limiting chip, a second PWM control module disposed 
on the substrate body and electrically connected to the second 
current-limiting chip, and a third PWM control module dis 
posed on the substrate body and electrically connected to the 
third current-limiting chip. 
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[0009] The frame unit includes a ?rst surrounding colloid 
frame, a second surrounding colloid frame, and a third sur 
rounding colloid frame, Wherein the ?rst surrounding colloid 
frame, the second surrounding colloid frame, and the third 
surrounding colloid frame are surroundingly formed on the 
top surface of the substrate body, the ?rst surrounding colloid 
frame surrounds the ?rst LED chips to form a ?rst colloid 
position limiting space corresponding to the ?rst chip-placing 
region, the second surrounding colloid frame surrounds the 
second LED chips to form a second colloid position limiting 
space corresponding to the second chip-placing region, and 
the third surrounding colloid frame surrounds the third LED 
chips to form a third colloid position limiting space corre 
sponding to the third chip-placing region. The package unit 
includes a ?rst package colloid body ?lled into the ?rst col 
loid position limiting space to cover the ?rst LED chips, a 
second package colloid body ?lled into the second colloid 
position limiting space to cover the second LED chips, and a 
third package colloid body ?lled into the third colloid posi 
tion limiting space to cover the third LED chips, Wherein the 
?rst package colloid body is surrounded by the ?rst surround 
ing colloid frame, the second package colloid body is sur 
rounded by the second surrounding colloid frame, and the 
third package colloid body is surrounded by the third sur 
rounding colloid frame. 
[0010] Another one of the embodiments of the instant dis 
closure provides an illumination device for enhancing plant 
groWth, comprising: a substrate unit, a light-emitting unit, a 
current-limiting unit, and a control unit. 
[0011] The substrate unit includes a substrate body having 
a ?rst chip-placing region, a second chip-placing region, and 
a third chip-placing region, Wherein the ?rst chip-placing 
region, the second chip-placing region, and the third chip 
placing region are disposed on the top surface of the substrate 
body. The light-emitting unit includes a ?rst light-emitting 
module for generating a ?rst optical Wavelength, a second 
light-emitting module for generating a second optical Wave 
length, and a third light-emitting module for generating a 
third optical Wavelength and a predetermined color tempera 
ture, Wherein the ?rst light-emitting module includes a plu 
rality of ?rst LED chips disposed on the ?rst chip-placing 
region and electrically connected to the substrate body, the 
second light-emitting module includes a plurality of second 
LED chips disposed on the second chip-placing region and 
electrically connected to the substrate body, and the third 
light-emitting module includes a plurality of third LED chips 
disposed on the second chip-placing region and electrically 
connected to the substrate body. 
[0012] The current-limiting unit includes a ?rst current 
limiting chip disposed on the substrate body and electrically 
connected to the ?rst light-emitting module, a second current 
limiting chip disposed on the substrate body and electrically 
connected to the second light-emitting module, and a third 
current-limiting chip disposed on the substrate body and elec 
trically connected to the third light-emitting module. The 
control unit includes a ?rst PWM control module disposed on 
the substrate body and electrically connected to the ?rst cur 
rent-limiting chip, a second PWM control module disposed 
on the substrate body and electrically connected to the second 
current-limiting chip, and a third PWM control module dis 
posed on the substrate body and electrically connected to the 
third current-limiting chip. 
[0013] Therefore, the ?rst PWM control module can con 
trol the ?rst LED chips to generate a predetermined pulse 
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frequency, the second PWM control module can control the 
second LED chips to generate a predetermined pulse fre 
quency, and the third PWM control module can control the 
third LED chips to generate a predetermined pulse frequency, 
thus the illumination device of the instant disclosure can be 
used to enhance plant groWth. 
[0014] To further understand the techniques, means and 
effects of the instant disclosure applied 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 dis 
closure can be thoroughly and concretely appreciated. HoW 
ever, the appended draWings are provided solely for reference 
and illustration, Without any intention to limit the instant 
disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1A shoWs a top, schematic vieW of the illumi 
nation device according to the ?rst embodiment of the instant 
disclosure; 
[0016] FIG. 1B shoWs a lateral, cross-sectional, schematic 
vieW of the illumination device according to the ?rst embodi 
ment of the instant disclosure; 
[0017] FIG. 1C shoWs a function block of the illumination 
device according to the ?rst embodiment of the instant dis 
closure; 
[0018] FIG. 1D shoWs a partial, top, schematic vieW of the 
substrate unit using a plurality of standby pads; 
[0019] FIG. 2 shoWs a function block of the illumination 
device according to the second embodiment of the instant 
disclosure; 
[0020] FIG. 3 shoWs a function block of the illumination 
device according to the third embodiment of the instant dis 
closure; 
[0021] FIG. 4 shoWs a function block of the illumination 
device according to the fourth embodiment of the instant 
disclosure; 
[0022] FIG. 5A shoWs a top, schematic vieW of the illumi 
nation device according to the ?fth embodiment of the instant 
disclosure; 
[0023] FIG. 5B shoWs a lateral, cross-sectional, schematic 
vieW of the illumination device according to the ?fth embodi 
ment of the instant disclosure; 
[0024] FIG. 6A shoWs a top, schematic vieW of the illumi 
nation device according to the sixth embodiment of the 
instant disclosure; and 
[0025] FIG. 6B shoWs a lateral, cross-sectional, schematic 
vieW of the illumination device according to the sixth 
embodiment of the instant disclosure. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

[0026] Referring to FIGS. 1A to 1D, Where the ?rst 
embodiment of the instant disclosure provides an illumina 
tion device for enhancing plant groWth, comprising: a sub 
strate unit 1, a light-emitting unit 2, a current-limiting unit 3, 
a control unit 4, a frame unit 5, and a package unit 6. 
[0027] Referring to FIGS. 1A and 1B, the substrate unit 1 
includes a substrate body 10 having a ?rst chip-placing region 
10A, a second chip-placing region 10B, and a third chip 
placing region 10C. The ?rst chip-placing region 10A, the 
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second chip-placing region 10B, and the third chip-placing 
region 10C are disposed 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 substrate 100, a plurality con 
ductive pads 102 disposed on 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. Hence, the heat-dissipating ef?ciency 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 
soldering. HoWever, the above-mentioned de?nition of the 
substrate body 10 is not to limit the instant disclosure. 

[0028] Referring to FIGS. 1A and 1B, the light-emitting 
unit 2 includes a ?rst light-emitting module 2A for generating 
a ?rst optical Wavelength, a second light-emitting module 2B 
for generating a second optical Wavelength, and a third light 
emitting module 2C for generating a third optical Wavelength 
and a predetermined color temperature. The ?rst light-emit 
ting module 2A includes a plurality of ?rst LED chips 20A 
disposed on the ?rst chip-placing region 10A and electrically 
connected to the substrate body 10, the second light-emitting 
module 2B includes a plurality of second LED chips 20B 
disposed on the second chip-placing region 10B and electri 
cally connected to the substrate body 10, and the third light 
emitting module 2C includes a plurality of third LED chips 
20C disposed on the second chip-placing region 10C and 
electrically connected to the substrate body 10. For example, 
each ?rst LED chip 20A may be a red LED bare chip, each 
second LED chip 20B may be a blue LED bare chip, and each 
third LED chip 20C may be a blue LED bare chip. In addition, 
each ?rst LED chip 20A, each second LED chip 20B, and 
each third LED chip 20C can be electrically connected to the 
substrate body by Wire bonding. 
[0029] Referring to FIGS. 1A, 1B, and 1C, the current 
limiting unit 3 includes a ?rst current-limiting chip 30A dis 
posed on the substrate body 10 and electrically connected to 
the ?rst light-emitting module 2A, a second current-limiting 
chip 30B disposed on the substrate body 10 and electrically 
connected to the second light-emitting module 2B, and a third 
current-limiting chip 30C disposed on the substrate body 10 
and electrically connected to the third light-emitting module 
2C. For example, the ?rst current-limiting chip 30A, the 
second current-limiting chip 30B, and the third current-lim 
iting chip 30C can be electrically connected to the substrate 
body by Wire bonding. In addition, the ?rst current-limiting 
chip 30A can be surrounded by a surrounding colloid frame 
31 and be covered With a package colloid body 32, the second 
current-limiting chip 30B can be surrounded by a surround 
ing colloid frame 31 and be covered With a package colloid 
body 32, and the third current-limiting chip 30C can be sur 
rounded by a surrounding colloid frame 31 and be covered 
With a package colloid body 32. Each package colloid body 
32 can be an opaque resin body for preventing the current 
limiting unit 3 from being damaged or affected by lighting of 
the light-emitting unit 2. Moreover, the current-limiting unit 
3 can be electrically connected betWeen the constant voltage 
poWer supply S and the light-emitting unit 2 (as shoWn in FIG. 
1C). In other Words, the current-limiting unit 3 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 constant voltage poWer sup 
ply S through the current-limiting unit 3. 
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[0030] Referring to FIGS. 1A, 1B, and 1C, the control unit 
4 includes a ?rst PWM (Pulse Width Modulation) control 
module 40A disposed on the substrate body 10 and electri 
cally connected to the ?rst current-limiting chip 30A, a sec 
ond PWM control module 40B disposed on the substrate 
body 10 and electrically connected to the second current 
limiting chip 30B, and a third PWM control module 40C 
disposed on the substrate body 10 and electrically connected 
to the third current-limiting chip 30C. For example, When the 
control unit 4 is electrically connected betWeen the constant 
voltage poWer supply S and the current-limiting unit 3, the 
?rst PWM control module 40A can control the ?rst LED 
chips 20A to generate a predetermined pulse frequency (such 
as 50 HZ, 60 HZ, . . . , 120 HZ, etc.), the second PWM control 
module 40B can control the second LED chips 20B to gen 
erate a predetermined pulse frequency, and the third PWM 
control module 40C can control the third LED chips 20C to 
generate a predetermined pulse frequency. 
[0031] Referring to FIGS. 1A and 1B, the frame unit 5 
includes a ?rst surrounding colloid frame 50A, a second 
surrounding colloid frame 50B, and a third surrounding col 
loid frame 50C. The ?rst surrounding colloid frame 50A, the 
second surrounding colloid frame 50B, and the third sur 
rounding colloid frame 50C are surroundingly formed on the 
top surface of the substrate body 10. In addition, the ?rst 
surrounding colloid frame 50A surrounds the ?rst LED chips 
20A to form a ?rst colloid position limiting space 500A 
corresponding to the ?rst chip-placing region 10A, the second 
surrounding colloid frame 50B surrounds the second LED 
chips 20B to form a second colloid position limiting space 
500B corresponding to the second chip-placing region 10B, 
and the third surrounding colloid frame 50C surrounds the 
third LED chips 20C to form a third colloid position limiting 
space 500C corresponding to the third chip-placing region 
10C. Moreover, the ?rst surrounding colloid frame 50A, the 
second surrounding colloid frame 50B, and the third sur 
rounding colloid frame 50C can be separated from each other 
by a predetermined distance. The ?rst colloid position limit 
ing space 500A, the second colloid position limiting space 
500B, and the third colloid position limiting space 500C can 
be separated from each other by a predetermined distance. 

[0032] For example, the method for forming the ?rst sur 
rounding colloid frame 50A (or the second surrounding col 
loid frame 50B, or the third surrounding colloid frame 50C) 
includes: surroundingly coating liquid colloid (not shoWn) on 
the top surface of the substrate body 1 0, and then hardening or 
curing the liquid colloid to form the ?rst surrounding colloid 
frame 50A (or the second surrounding colloid frame 50B, or 
the third surrounding colloid frame 50C). 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 or a rectangular shape etc.). The 
thixotropic index of the liquid colloid may be betWeen 4 and 
6, the pressure of coating the liquid colloid on the top surface 
of the substrate body 10 may be betWeen 350 kpa and 450 kpa, 
and the velocity of coating the liquid colloid on the top sur 
face 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 termi 
nation point, and the position of the start point and the posi 
tion of the termination point are substantially the same, thus 
the ?rst surrounding colloid frame 50A has a micro convex 
portion 5000 close to the start point and the termination point. 
In other Words, When the ?rst surrounding colloid frame 50A 
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(or the second surrounding colloid frame 50B, or the third 
surrounding colloid frame 50C) is going to ?nish by sur 
roundingly coating, the micro convex portion 5000 can be 
formed naturally on the ?rst surrounding colloid frame 50A 
(or the second surrounding colloid frame 50B, or the third 
surrounding colloid frame 50C). Furthermore, the liquid col 
loid 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 ?rst sur 
rounding colloid frame 50A has an arc shape formed on the 
top surface thereof, the ?rst surrounding colloid frame 50A 
has a radius tangent T and the angle 0 of the radius tangent T 
relative to the top surface of the substrate body 10 may be 
betWeen 40° C. and 50° C., the maximum height H of the ?rst 
surrounding colloid frame 50A 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 ?rst surrounding colloid 
frame 50A may be betWeen 1 .5 mm and 3 mm, the thixotropic 
index of the ?rst surrounding colloid frame 50A may be 
betWeen 4 and 6, and the ?rst surrounding colloid frame 50A 
is formed by mixing inorganic additive With White thermo 
hardening colloid. 
[0033] Referring to FIGS. 1A and 1B, the package unit 6 
includes a ?rst package colloid body 60A ?lled into the ?rst 
colloid position limiting space 500A to cover the ?rst LED 
chips 20A, a second package colloid body 60B ?lled into the 
second colloid position limiting space 500B to cover the 
second LED chips 20B, and a third package colloid body 60C 
?lled into the third colloid position limiting space 500C to 
cover the third LED chips 20C. In addition, the ?rst package 
colloid body 60A can be surrounded by the ?rst surrounding 
colloid frame 50A, the second package colloid body 60B can 
be surrounded by the second surrounding colloid frame 50B, 
and the third package colloid body 60C can be surrounded by 
the third surrounding colloid frame 50C. 
[0034] For example, the ?rst package colloid body 60A 
may be a transparent resin body, thus the ?rst optical Wave 
length generated by the ?rst light-emitting module 2A having 
a plurality of red LED chips may be substantially betWeen 
600 nm and 700 nm. The second package colloid body 60B 
may be a transparent resin body, thus the second optical 
Wavelength generated by the second light-emitting module 
2B having a plurality of blue LED chips may be substantially 
betWeen 400 nm and 500 nm. The third package colloid body 
60C may be a phosphor resin body, thus the third optical 
Wavelength generated by the third light-emitting module 2C 
having a plurality of blue LED chips may be substantially 
betWeen 400 nm and 700 nm, and the predetermined color 
temperature generated by the third light-emitting module 2C 
may be substantially betWeen 2700 K and 10000 K. HoWever, 
the package unit 6 used in the ?rst embodiment is merely an 
example and is not meant to limit the instant disclosure. 

[0035] Referring to FIG. 1D, 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 ?rst LED chip 
20A has a positive electrode 201 and a negative electrode 202, 
the positive electrode 201 of each ?rst LED chip 20A corre 
sponds to at least tWo of the positive pads P, and the negative 
electrode 202 of each ?rst LED chip 20A corresponds to at 
least tWo of the negative pads N. Each second LED chip 20B 
has a positive electrode 201 and a negative electrode 202, the 
positive electrode 201 of each second LED chip 20B corre 
sponds to at least tWo of the positive pads P, and the negative 
electrode 202 of each second LED chip 20B corresponds to at 
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least tWo of the negative pads N. Each third LED chip 20C has 
a positive electrode 201 and a negative electrode 202, the 
positive electrode 201 of each third LED chip 20C corre 
sponds to at least tWo of the positive pads P, and the negative 
electrode 202 of each third LED chip 20C corresponds to at 
least tWo of the negative pads N. 
[0036] Referring to FIG. 1D again, the positive electrode 
201 of each ?rst LED chip 20A is electrically connected to 
one of the at least tWo positive pads P, and the negative 
electrode 202 of each ?rst LED chip 20A is electrically con 
nected to one of the at least tWo negative pads N. The positive 
electrode 201 of each second LED chip 20B is electrically 
connected to one of the at least tWo positive pads P, and the 
negative electrode 202 of each second LED chip 20B is elec 
trically connected to one of the at least tWo negative pads N. 
The positive electrode 201 of each third LED chip 20C is 
electrically connected to one of the at least tWo positive pads 
P, and the negative electrode 202 of each third LED chip 20C 
is electrically connected to one of the at least tWo negative 
pads N. 

Second Embodiment 

[0037] Referring to FIG. 2, Where the second embodiment 
of the instant disclosure provides an illumination device for 
enhancing plant groWth. Comparing FIG. 2 With FIG. 1C, the 
difference betWeen the second embodiment and the ?rst 
embodiment is as folloWs: the illumination device of the 
second embodiment further comprises a recti?er unit 7 
including a ?rst bridge recti?er 70A disposed on the substrate 
body 10 and electrically connected to the ?rst current-limit 
ing chip 30A, a second bridge recti?er 70B disposed on the 
substrate body 10 and electrically connected to the second 
current-limiting chip 30B, and a third bridge recti?er 70C 
disposed on the substrate body 10 and electrically connected 
to the third current-limiting chip 30C, and the control unit 4 is 
electrically connected betWeen the recti?er unit 7 and the 
current-limiting unit 3. Furthermore, AC (Alternating Cur 
rent) poWer source A can be transformed into DC (Direct 
Current) poWer source through the recti?er unit 7, thus the 
light-emitting unit 2 can obtain constant voltage from the DC 
poWer source through the current-limiting unit 3. 

Third Embodiment 

[0038] Referring to FIG. 3, Where the third embodiment of 
the instant disclosure provides an illumination device for 
enhancing plant groWth. Comparing FIG. 3 With FIG. 1C, the 
difference betWeen the third embodiment and the ?rst 
embodiment is as folloWs: the illumination device of the third 
embodiment further comprises a recti?er unit 7 including at 
least one bridge recti?er 70 disposed on the substrate body 1 0. 
In addition, the at least one bridge recti?er 70 is electrically 
connected to the ?rst current-limiting chip 30A, the second 
current-limiting chip 30B, and the third current-limiting chip 
30C, and the control unit 4 is electrically connected betWeen 
the recti?er unit 7 and the current-limiting unit 3. Further 
more, AC (Alternating Current) poWer source A can be trans 
formed into DC (Direct Current) poWer source through the 
recti?er unit 7, thus the light-emitting unit 2 can obtain con 
stant voltage from the DC poWer source through the current 
limiting unit 3. 

Fourth Embodiment 

[0039] Referring to FIG. 4, Where the fourth embodiment 
of the instant disclosure provides an illumination device for 
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enhancing plant groWth. Comparing FIG. 4 With FIG. 2 or 3, 
the difference betWeen the fourth embodiment and the second 
or the third embodiment is as folloWs: each ?rst LED chip 
20A, each second LED chip 20B, and each third LED chip 
20C are AC LED chips, thus the fourth embodiment can omit 
the recti?er unit 7 from the illumination device. 

Fifth Embodiment 

[0040] Referring to FIGS. 5A and 5B, Where the ?fth 
embodiment of the instant disclosure provides an illumina 
tion device for enhancing plant groWth. Comparing FIG. 5A 
With FIG. 1A and comparing FIG. 5B With FIG. 1B, the 
difference betWeen the ?fth embodiment and the ?rst 
embodiment is as folloWs: in the ?fth embodiment, the ?rst 
surrounding colloid frame 50A, the second surrounding col 
loid frame 50B, and the third surrounding colloid frame 50C 
are sequentially connected With each other. 

Sixth Embodiment 

[0041] Referring to FIGS. 6A and 6B, Where the sixth 
embodiment of the instant disclosure provides an illumina 
tion device for enhancing plant groWth. Comparing FIG. 6A 
With FIG. 1A and comparing FIG. 6B With FIG. 1B, the 
difference betWeen the sixth embodiment and the ?rst 
embodiment is as folloWs: in the sixth embodiment, the ?rst 
package colloidbody 60A is surrounded by the ?rst surround 
ing colloid frame 50A, the second package colloid body 60B 
is disposed betWeen the ?rst surrounding colloid frame 50A 
and the second surrounding colloid frame 50B, and the third 
package colloid body 60C is disposed betWeen the second 
surrounding colloid frame 50B and the third surrounding 
colloid frame 50C. Furthermore, the second surrounding col 
loid frame 50B surrounds the ?rst surrounding colloid frame 
50A, the third surrounding colloid frame 50C surrounds the 
second surrounding colloid frame 50B, the second LED chips 
20B are disposed betWeen the ?rst surrounding colloid frame 
50A and the second surrounding colloid frame 50B, and the 
third LED chips 20C are disposed betWeen the second sur 
rounding colloid frame 50B and the third surrounding colloid 
frame 50C. 

[0042] In conclusion, the ?rst PWM control module can 
control the ?rst LED chips to generate a predetermined pulse 
frequency, the second PWM control module can control the 
second LED chips to generate a predetermined pulse fre 
quency, and the third PWM control module can control the 
third LED chips to generate a predetermined pulse frequency, 
thus the illumination device of the instant disclosure can be 
used to enhance plant groWth. 
[0043] The above-mentioned descriptions merely repre 
sent the preferred embodiments of the instant disclosure, 
Without any intention or ability to limit the scope of the instant 
disclosure Which is fully described only Within the folloWing 
claims. Various equivalent changes, alterations or modi?ca 
tions based on the claims of instant disclosure are all, conse 
quently, vieWed as being embraced by the scope of the instant 
disclosure. 

What is claimed is: 

1 . An illumination device for enhancing plant groWth, com 
prising: 

a substrate unit including a substrate body having a ?rst 
chip-placing region, a second chip-placing region, and a 
third chip-placing region, Wherein the ?rst chip-placing 
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region, the second chip-placing region, and the third 
chip-placing region are disposed on the top surface of 
the substrate body; 

a light-emitting unit including a ?rst light-emitting module 
for generating a ?rst optical Wavelength, a second light 
emitting module for generating a second optical Wave 
length, and a third light-emitting module for generating 
a third optical Wavelength and a predetermined color 
temperature, Wherein the ?rst light-emitting module 
includes a plurality of ?rst LED chips disposed on the 
?rst chip-placing region and electrically connected to 
the substrate body, the second light-emitting module 
includes a plurality of second LED chips disposed on the 
second chip-placing region and electrically connected to 
the substrate body, and the third light-emitting module 
includes a plurality of third LED chips disposed on the 
second chip-placing region and electrically connected to 
the substrate body; 

a current-limiting unit including a ?rst current-limiting 
chip disposed on the substrate body and electrically 
connected to the ?rst light-emitting module, a second 
current-limiting chip disposed on the substrate body and 
electrically connected to the second light-emitting mod 
ule, and a third current-limiting chip disposed on the 
substrate body and electrically connected to the third 
light-emitting module; 

a control unit including a ?rst PWM control module dis 
posed on the substrate body and electrically connected 
to the ?rst current-limiting chip, a second PWM control 
module disposed on the substrate body and electrically 
connected to the second current-limiting chip, and a 
third PWM control module disposed on the substrate 
body and electrically connected to the third current 
limiting chip; 

a frame unit including a ?rst surrounding colloid frame, a 
second surrounding colloid frame, and a third surround 
ing colloid frame, Wherein the ?rst surrounding colloid 
frame, the second surrounding colloid frame, and the 
third surrounding colloid frame are surroundingly 
formed on the top surface of the substrate body, the ?rst 
surrounding colloid frame surrounds the ?rst LED chips 
to form a ?rst colloid position limiting space corre 
sponding to the ?rst chip-placing region, the second 
surrounding colloid frame surrounds the second LED 
chips to form a second colloid position limiting space 
corresponding to the second chip-placing region, and the 
third surrounding colloid frame surrounds the third LED 
chips to form a third colloid position limiting space 
corresponding to the third chip-placing region; and 

a package unit including a ?rst package colloid body ?lled 
into the ?rst colloid position limiting space to cover the 
?rst LED chips, a second package colloid body ?lled 
into the second colloid position limiting space to cover 
the second LED chips, and a third package colloid body 
?lled into the third colloid position limiting space to 
cover the third LED chips, Wherein the ?rst package 
colloid body is surrounded by the ?rst surrounding col 
loid frame, the second package colloid body is sur 
rounded by the second surrounding colloid frame, and 
the third package colloid body is surrounded by the third 
surrounding colloid frame. 

2. The illumination device of claim 1, Wherein the ?rst 
surrounding colloid frame, the second surrounding colloid 
frame, and the third surrounding colloid frame are separated 
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from each other by a predetermined distance or sequentially 
connected With each other, and the ?rst colloid position lim 
iting space, the second colloid position limiting space, and the 
third colloid position limiting space are separated from each 
other by a predetermined distance. 

3. The illumination device of claim 1, Wherein the ?rst 
optical Wavelength generated by the ?rst light-emitting mod 
ule is substantially betWeen 600 nm and 700 nm, the second 
optical Wavelength generated by the second light-emitting 
module is substantially betWeen 400 nm and 500 nm, the third 
optical Wavelength generated by the third light-emitting mod 
ule is substantially betWeen 400 nm and 700 nm, and the 
predetermined color temperature generated by the third light 
emitting module is substantially betWeen 2700 K and 10000 
K. 

4. The illumination device of claim 1, Wherein the substrate 
unit includes a plurality of positive pads and negative pads 
disposed on the top surface of the substrate body, Wherein 
each ?rst LED chip has a positive electrode and a negative 
electrode, the positive electrode of each ?rst LED chip cor 
responds to at least tWo of the positive pads, the negative 
electrode of each ?rst LED chip corresponds to at least tWo of 
the negative pads, Wherein each second LED chip has a posi 
tive electrode and a negative electrode, the positive electrode 
of each second LED chip corresponds to at least tWo of the 
positive pads, the negative electrode of each second LED chip 
corresponds to at least tWo of the negative pads, Wherein each 
third LED chip has a positive electrode and a negative elec 
trode, the positive electrode of each third LED chip corre 
sponds to at least tWo of the positive pads, the negative elec 
trode of each third LED chip corresponds to at least tWo of the 
negative pads. 

5. The illumination device of claim 4, Wherein the positive 
electrode of each ?rst LED chip is electrically connected to 
one of the at least tWo positive pads, the negative electrode of 
each ?rst LED chip is electrically connected to one of the at 
least tWo negative pads, Wherein the positive electrode of each 
second LED chip is electrically connected to one of the at 
least tWo positive pads, the negative electrode of each second 
LED chip is electrically connected to one of the at least tWo 
negative pads, Wherein the positive electrode of each third 
LED chip is electrically connected to one of the at least tWo 
positive pads, the negative electrode of each third LED chip is 
electrically connected to one of the at least tWo negative pads. 

6. The illumination device of claim 1, further comprising a 
recti?er unit including at least one bridge recti?er disposed on 
the substrate body, Wherein the at least one bridge recti?er is 
electrically connected to the ?rst current-limiting chip, the 
second current-limiting chip, and the third current-limiting 
chip, and the control unit is electrically connected betWeen 
the recti?er unit and the current-limiting unit. 

7. The illumination device of claim 1, further comprising a 
recti?er unit including a ?rst bridge recti?er disposed on the 
substrate body and electrically connected to the ?rst current 
limiting chip, a second bridge recti?er disposed on the sub 
strate body and electrically connected to the second current 
limiting chip, and a third bridge recti?er disposed on the 
substrate body and electrically connected to the third current 
limiting chip, and the control unit is electrically connected 
betWeen the recti?er unit and the current-limiting unit. 

8. An illumination device for enhancing plant groWth, com 
prising: 

a substrate unit including a substrate body having a ?rst 
chip-placing region, a second chip-placing region, and a 
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third chip-placing region, wherein the ?rst chip-placing 
region, the second chip-placing region, and the third 
chip-placing region are disposed on the top surface of 
the substrate body; 

a light-emitting unit including a ?rst light-emitting module 
for generating a ?rst optical Wavelength, a second light 
emitting module for generating a second optical Wave 
length, and a third light-emitting module for generating 
a third optical Wavelength and a predetermined color 
temperature, Wherein the ?rst light-emitting module 
includes a plurality of ?rst LED chips disposed on the 
?rst chip-placing region and electrically connected to 
the substrate body, the second light-emitting module 
includes a plurality of second LED chips disposed on the 
second chip-placing region and electrically connected to 
the substrate body, and the third light-emitting module 
includes a plurality of third LED chips disposed on the 
second chip-placing region and electrically connected to 
the substrate body; 

a current-limiting unit including a ?rst current-limiting 
chip disposed on the substrate body and electrically 
connected to the ?rst light-emitting module, a second 
current-limiting chip disposed on the substrate body and 
electrically connected to the second light-emitting mod 
ule, and a third current-limiting chip disposed on the 
substrate body and electrically connected to the third 
light-emitting module; 

a control unit including a ?rst PWM control module dis 
posed on the substrate body and electrically connected 
to the ?rst current-limiting chip, a second PWM control 
module disposed on the substrate body and electrically 
connected to the second current-limiting chip, and a 
third PWM control module disposed on the substrate 
body and electrically connected to the third current 
limiting chip; 

a frame unit including a ?rst surrounding colloid frame, a 
second surrounding colloid frame, and a third surround 
ing colloid frame, Wherein the ?rst surrounding colloid 
frame, the second surrounding colloid frame, and the 
third surrounding colloid frame are surroundingly 
formed on the top surface of the substrate body, the ?rst 
surrounding colloid frame surrounds the ?rst LED chips 
to form a ?rst colloid position limiting space corre 
sponding to the ?rst chip-placing region, the second 
surrounding colloid frame surrounds the second LED 
chips to form a second colloid position limiting space 
corresponding to the second chip-placing region, and the 
third surrounding colloid frame surrounds the third LED 
chips to form a third colloid position limiting space 
corresponding to the third chip-placing region; and 

a package unit including a ?rst package colloid body ?lled 
into the ?rst colloid position limiting space to cover the 
?rst LED chips, a second package colloid body ?lled 
into the second colloid position limiting space to cover 
the second LED chips, and a third package colloid body 
?lled into the third colloid position limiting space to 
cover the third LED chips, Wherein the ?rst package 
colloid body is surrounded by the ?rst surrounding col 
loid frame, the second package colloid body is disposed 
betWeen the ?rst surrounding colloid frame and the sec 
ond surrounding colloid frame, and the third package 
colloid body is disposed betWeen the second surround 
ing colloid frame and the third surrounding colloid 
frame. 
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9. The illumination device of claim 8, Wherein the second 
surrounding colloid frame surrounds the ?rst surrounding 
colloid frame, the third surrounding colloid frame surrounds 
the second surrounding colloid frame, the second LED chips 
are disposed betWeen the ?rst surrounding colloid frame and 
the second surrounding colloid frame, and the third LED 
chips are disposed betWeen the second surrounding colloid 
frame and the third surrounding colloid frame. 

10. The illumination device of claim 8, Wherein the ?rst 
optical Wavelength generated by the ?rst light-emitting mod 
ule is substantially betWeen 600 nm and 700 nm, the second 
optical Wavelength generated by the second light-emitting 
module is substantially betWeen 400 nm and 500 nm, the third 
optical Wavelength generated by the third light-emitting mod 
ule is substantially betWeen 400 nm and 700 nm, and the 
predetermined color temperature generated by the third light 
emitting module is substantially betWeen 2700 K and 10000 
K. 

11. The illumination device of claim 8, Wherein the sub 
strate unit includes a plurality of positive pads and negative 
pads disposed on the top surface of the substrate body, 
Wherein each ?rst LED chip has a positive electrode and a 
negative electrode, the positive electrode of each ?rst LED 
chip corresponds to at least tWo of the positive pads, the 
negative electrode of each ?rst LED chip corresponds to at 
least tWo of the negative pads, Wherein each second LED chip 
has a positive electrode and a negative electrode, the positive 
electrode of each second LED chip corresponds to at least tWo 
of the positive pads, the negative electrode of each second 
LED chip corresponds to at least tWo of the negative pads, 
Wherein each third LED chip has a positive electrode and a 
negative electrode, the positive electrode of each third LED 
chip corresponds to at least tWo of the positive pads, the 
negative electrode of each third LED chip corresponds to at 
least tWo of the negative pads. 

12. The illumination device of claim 11, Wherein the posi 
tive electrode of each ?rst LED chip is electrically connected 
to one of the at least tWo positive pads, the negative electrode 
of each ?rst LED chip is electrically connected to one of the 
at least tWo negative pads, Wherein the positive electrode of 
each second LED chip is electrically connected to one of the 
at least tWo positive pads, the negative electrode of each 
second LED chip is electrically connected to one of the at 
least tWo negative pads, Wherein the positive electrode of each 
third LED chip is electrically connected to one of the at least 
tWo positive pads, the negative electrode of each third LED 
chip is electrically connected to one of the at least tWo nega 
tive pads. 

13. The illumination device of claim 8, further comprising 
a recti?er unit including at least one bridge recti?er disposed 
on the substrate body, Wherein the at least one bridge recti?er 
is electrically connected to the ?rst current-limiting chip, the 
second current-limiting chip, and the third current-limiting 
chip, and the control unit is electrically connected betWeen 
the recti?er unit and the current-limiting unit. 

14. The illumination device of claim 8, further comprising 
a recti?er unit including a ?rst bridge recti?er disposed on the 
substrate body and electrically connected to the ?rst current 
limiting chip, a second bridge recti?er disposed on the sub 
strate body and electrically connected to the second current 
limiting chip, and a third bridge recti?er disposed on the 
substrate body and electrically connected to the third current 
limiting chip, and the control unit is electrically connected 
betWeen the recti?er unit and the current-limiting unit. 
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15. An illumination device for enhancing plant growth, 
comprising: 

a substrate unit including a substrate body having a ?rst 
chip-placing region, a second chip-placing region, and a 
third chip-placing region, Wherein the ?rst chip-placing 
region, the second chip-placing region, and the third 
chip-placing region are disposed on the top surface of 
the substrate body; 

a light-emitting unit including a ?rst light-emitting module 
for generating a ?rst optical Wavelength, a second light 
emitting module for generating a second optical Wave 
length, and a third light-emitting module for generating 
a third optical Wavelength and a predetermined color 
temperature, Wherein the ?rst light-emitting module 
includes a plurality of ?rst LED chips disposed on the 
?rst chip-placing region and electrically connected to 
the substrate body, the second light-emitting module 
includes a plurality of second LED chips disposed on the 
second chip-placing region and electrically connected to 
the substrate body, and the third light-emitting module 
includes a plurality of third LED chips disposed on the 
second chip-placing region and electrically connected to 
the substrate body; 

a current-limiting unit including a ?rst current-limiting 
chip disposed on the substrate body and electrically 
connected to the ?rst light-emitting module, a second 
current-limiting chip disposed on the substrate body and 
electrically connected to the second light-emitting mod 
ule, and a third current-limiting chip disposed on the 
substrate body and electrically connected to the third 
light-emitting module; and 

a control unit including a ?rst PWM control module dis 
posed on the substrate body and electrically connected 
to the ?rst current-limiting chip, a second PWM control 
module disposed on the substrate body and electrically 
connected to the second current-limiting chip, and a 
third PWM control module disposed on the substrate 
body and electrically connected to the third current 
limiting chip. 

16. The illumination device of claim 15, Wherein the ?rst 
optical Wavelength generated by the ?rst light-emitting mod 
ule is substantially betWeen 600 nm and 700 nm, the second 
optical Wavelength generated by the second light-emitting 
module is substantially betWeen 400 nm and 500 nm, the third 
optical Wavelength generated by the third light-emitting mod 
ule is substantially betWeen 400 nm and 700 nm, and the 
predetermined color temperature generated by the third light 
emitting module is substantially betWeen 2700 K and 10000 
K. 
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17. The illumination device of claim 15, Wherein the sub 
strate unit includes a plurality of positive pads and negative 
pads disposed on the top surface of the substrate body, 
Wherein each ?rst LED chip has a positive electrode and a 
negative electrode, the positive electrode of each ?rst LED 
chip corresponds to at least tWo of the positive pads, the 
negative electrode of each ?rst LED chip corresponds to at 
least tWo of the negative pads, Wherein each second LED chip 
has a positive electrode and a negative electrode, the positive 
electrode of each second LED chip corresponds to at least tWo 
of the positive pads, the negative electrode of each second 
LED chip corresponds to at least tWo of the negative pads, 
Wherein each third LED chip has a positive electrode and a 
negative electrode, the positive electrode of each third LED 
chip corresponds to at least tWo of the positive pads, the 
negative electrode of each third LED chip corresponds to at 
least tWo of the negative pads. 

18. The illumination device of claim 17, Wherein the posi 
tive electrode of each ?rst LED chip is electrically connected 
to one of the at least tWo positive pads, the negative electrode 
of each ?rst LED chip is electrically connected to one of the 
at least tWo negative pads, Wherein the positive electrode of 
each second LED chip is electrically connected to one of the 
at least tWo positive pads, the negative electrode of each 
second LED chip is electrically connected to one of the at 
least tWo negative pads, Wherein the positive electrode of each 
third LED chip is electrically connected to one of the at least 
tWo positive pads, the negative electrode of each third LED 
chip is electrically connected to one of the at least tWo nega 
tive pads. 

19. The illumination device of claim 15, further comprising 
a recti?er unit including at least one bridge recti?er disposed 
on the substrate body, Wherein the at least one bridge recti?er 
is electrically connected to the ?rst current-limiting chip, the 
second current-limiting chip, and the third current-limiting 
chip, and the control unit is electrically connected betWeen 
the recti?er unit and the current-limiting unit. 

20. The illumination device of claim 15, further comprising 
a recti?er unit including a ?rst bridge recti?er disposed on the 
substrate body and electrically connected to the ?rst current 
limiting chip, a second bridge recti?er disposed on the sub 
strate body and electrically connected to the second current 
limiting chip, and a third bridge recti?er disposed on the 
substrate body and electrically connected to the third current 
limiting chip, and the control unit is electrically connected 
betWeen the recti?er unit and the current-limiting unit. 


