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(57) ABSTRACT 

There is provided a manufacturing methodofan LED module 
including: forming an insulating film on a Substrate; forming 
a first ground pad and a second ground pad separated from 
each other on the insulating film; forming a first division film 
that fills a space between the first and second ground pads, a 
second division film deposited on a surface of the first ground 
pad, and a third division film deposited on a surface of the 
second ground pad; forming a first partition layer of a prede 
termined height on each of the division films; sputtering seed 
metal to the substrate on which the first partition layer is 
formed; forming a second partition layer of a predetermined 
height on the first partition layer, forming a first mirror con 
nected with the first ground pad and a second mirror con 
nected with the second ground pad by performing a metal 
plating process to the Substrate on which the second partition 
layer is formed; removing the first and second partition lay 
ers; connecting a Zener diode to the first mirror and connect 
ing an LED to the second mirror, and depositing a fluorescent 
materialso as to fill a space formed by the first mirror and the 
second mirror. 
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LED MODULE AND MANUFACTURING 
METHOD THEREOF 

FIELD OF THE INVENTION 

0001. The present disclosure relates to an LED module 
and a method of manufacturing the same. 

BACKGROUND OF THE INVENTION 

0002 Conventionally, in a general method of manufactur 
ing an LED module, a separate LED element manufactured 
by assembling an LED element in a lead frame-shaped pack 
age and coating the LED element by a fluorescent material is 
installed on a surface of a PCB substrate to manufacture a 
module for illumination. 

0003. However, as for the LED element manufactured in 
accordance with this method, a heating property of the LED 
element is deteriorated and a luminous efficiency becomes 
decreased, and it is limited to obtain brightness of a conven 
tional lightbulb with restriction on a size, and also, cost of the 
LED element cannot be reduced. 

0004. In order to overcome such problems, there has been 
suggested a chip on board (COB) method in which a metal 
core PCB (MCPCB) substrate is used without a package and 
a LED is directly assembled in the MCPCB substrate. 
0005. The MCPCB has a high thermal conductivity but a 
material thereof is expensive. For mass production of the 
MCPCB, investment in facilities such as a specially designed 
facility for mass production needs to be followed. Further, in 
manufacturing the MCPCB, it is difficult to perform a micro 
process with a size of about 50 um or less. Therefore, it has 
been deemed that the COB method has a low efficiency in 
manufacturing a LED module for illumination and the 
MCPCB is costly and inappropriate for a module for illumi 
nation. 

0006 Although there has been a research on a high-effi 
ciency LED single chip capable of improving luminosity of 
an element, such a chip is expensive and a size thereof cannot 
be reduced since a specially designed package is needed to 
improve a heat emitting property thereof and also, cost of 
assembly is very high. 
0007 Accordingly, a more efficient manufacturing 
method of an LED module is demanded. 

0008. Some embodiments of the present disclosure pro 
vide an LED module and a method of manufacturing the LED 
module capable of improving a luminous efficiency of an 
LED element by improving a heat emitting property thereof 
when a high-luminance LED module is manufactured and 
capable of manufacturing a small-sized high-luminance LED 
module at low cost by forming a low-luminance LED into a 
module. 

0009 Further, some embodiments of the present disclo 
Sure provide an LED module and a method of manufacturing 
the LED module capable of improving a light emitting prop 
erty of each LED element by installing a reflecting plate in 
each element and capable of manufacturing modules in vari 
ous shapes, which makes it possible to manufacture a high 
luminance LED for illumination having various functions. 
0010 Furthermore, some embodiments of the present dis 
closure provide an LED module and a method of manufac 
turing the LED module capable of considerably reducing a 
defect rate of a module and production cost per unit by using 
a semiconductor process that makes it easy to mass produce. 
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BRIEF SUMMARY OF THE INVENTION 

0011. In accordance with a first embodiment of the present 
invention, there is provided a manufacturing method of an 
LED module including: forming an insulating film on a Sub 
strate; forming a first ground pad and a second ground pad 
separated from each other on the insulating film; forming a 
first division film that fills a space between the first and 
second ground pads, a second division film deposited on a 
surface of the first ground pad, and a third division film 
deposited on a Surface of the second ground pad; forming a 
first partition layer of a predetermined height on each of the 
division films; Sputtering seed metal to the Substrate on which 
the first partition layer is formed; forming a second partition 
layer of a predetermined height on the first partition layer; 
forming a first mirror connected with the first ground pad and 
a second mirror connected with the second ground pad by 
performing a metal plating process to the Substrate on which 
the second partition layer is formed; removing the first and 
second partition layers; connecting a Zener diode to the first 
mirror and connecting an LED to the second mirror, and 
depositing a fluorescent material So as to fill a space formed 
by the first mirror and the second mirror. 
0012. In accordance with a second embodiment of the 
present invention, there is provided a manufacturing method 
of an LED module including: inserting a Zener diode into a 
Substrate; forming an insulating film on the Substrate; form 
ing a first ground pad and a second ground pad separated from 
each other on the insulating film; forming a first division film 
that fills a space between the first and second ground pads, a 
second division film deposited on a surface of the first ground 
pad, and a third division film deposited on a surface of the 
second ground pad; forming a first partition layer of a prede 
termined height on each of the division films; sputtering seed 
metal to the substrate on which the first partition layer is 
formed; forming a second partition layer of a predetermined 
height on the first partition layer, forming a first mirror con 
nected with the first ground pad and a second mirror con 
nected with the second ground pad by performing a metal 
plating process to the Substrate on which the second partition 
layer is formed; removing the first and second partition lay 
ers; connecting an LED to the second mirror, and depositing 
a fluorescent materialso as to fill a space formed by the first 
mirror and the second mirror. 

0013. In accordance with a third embodiment of the 
present invention, there is provided an LED module includ 
ing: a first ground pad and a second ground pad separated 
from each other on a Substrate on which an insulating film is 
formed; a first mirror connected with a surface of the first 
ground pad; a second mirror connected with a surface of the 
second ground pad; a Zener diode connected with the first 
mirror, an LED positioned on a partial Surface of the second 
mirror; and a fluorescent material formed on the Zener diode 
and the LED, wherein the other surface of the first mirror and 
the other surface of the second mirror face each other. 

0014. In view of the foregoing, it is possible to improve a 
heat emitting property when a high-luminance LED module 
is manufactured and possible to manufacture a small-sized 
high-luminance LED module at low cost by forming a low 
luminance LED into a module. 

0015. Further, in view of the foregoing, it is possible to 
improve a light emitting property of each LED element by 
installing a reflecting plate in each element and possible to 
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manufacture modules in various shapes, which makes it pos 
sible to manufacture a high-luminance LED for illumination 
having various functions. 
0016 Furthermore, in view of the foregoing, it is possible 
to considerably reduce a defect rate of a module and produc 
tion cost per unit by using a semiconductor process which 
makes it easy to mass produce. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017 Non-limiting and non-exhaustive embodiments will 
be described in conjunction with the accompanying draw 
ings. Understanding that these drawings depict only several 
embodiments in accordance with the disclosure and are, 
therefore, not to be intended to limit its scope, the disclosure 
will be described with specificity and detail through use of the 
accompanying drawings, in which: 
0018 FIGS. 1a to 1 h are diagrams illustrating a manufac 
turing method of an LED module in accordance with an 
embodiment of the present disclosure; 
0.019 FIG.2 is a cross-sectional view of an LED module in 
accordance with an embodiment of the present disclosure; 
0020 FIGS.3a to 3c are diagrams illustrating a manufac 
turing method of an LED module in accordance with another 
embodiment of the present disclosure; and 
0021 FIG. 4 is a flowchart of a manufacturing method of 
an LED module in accordance with an embodiment of the 
present disclosure. 

DETAILED DESCRIPTION OF THE INVENTION 

0022 Hereinafter, embodiments of the present invention 
will be described in detail with reference to the accompanying 
drawings so that the present invention may be readily imple 
mented by those skilled in the art. However, it is to be noted 
that the present invention is not limited to the embodiments 
but can be realized in various other ways. In the drawings, 
parts irrelevant to the description are omitted for the simplic 
ity of explanation, and like reference numerals denote like 
parts through the whole document. 
0023 Through the whole document, the term “connected 
to” or “coupled to that is used to designate a connection or 
coupling of one element to another element includes both a 
case that an element is “directly connected or coupled to 
another element and a case that an element is “electronically 
connected or coupled to another element via still another 
element. Further, the term “comprises or includes” and/or 
“comprising or including used in the document means that 
one or more other components, steps, operation and/or exist 
ence or addition of elements are not excluded in addition to 
the described components, steps, operation and/or elements. 
0024 FIGS. 1a to 1 h are diagrams illustrating a manufac 
turing method of an LED module in accordance with an 
embodiment of the present disclosure. 
0025. An LED module inaccordance with an embodiment 
of the present disclosure includes a first ground pad 142 and 
a second ground pad 144 which are separately formed on a 
substrate 110 on which an insulating film 120 is formed, a first 
mirror 182 of which a surface is connected with the first 
ground pad 142, a second mirror 184 of which a surface is 
connected with the second ground pad 144, a Zener diode 191 
connected with the first mirror 182, an LED 192 positioned on 
a partial surface of the second mirror 184, and a fluorescent 
material 194 formed on the Zener diode 191 and the LED 192, 
and the other surface of the first mirror 182 and the other 
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surface of the second mirror 184 may face each other. Here 
inafter, a manufacturing method of the LED module will be 
explained in more detail. 
0026. Above all, as depicted in FIG.1a, the insulating film 
120 is formed on the substrate 110. To be specific, Al metal is 
deposited on the Si substrate 110 and an anodic aluminum 
oxide (AAO) layer having nano pores of 5 nm or less is 
formed by anodic oxidation and then, a silicon oxide (SiO2) 
layer is deposited by using a plasma chemical vapor deposi 
tion apparatus to manufacture the insulating film 120 for a 
LED module. Details of the process of manufacturing the 
insulating film 120 may be found in prior art (Korean Patent 
No. 10-0899894) of the present applicant. 
0027. Thereafter, as depicted in FIG.1b, a ground pad 140 

is formed on the insulating film 120 and includes the first 
ground pad 142 and the second ground pad 144 which are 
separated from each other. Here, seed metal may be sputtered 
to the insulating film 120 and a photo process and a metal 
plating process using a photoresist layer 130 for manufactur 
ing the first ground pad 142 and the second ground pad 144 
may be performed, so that the first ground pad 142 and the 
second ground pad 144 may be formed. 
0028. To be more specific, Ti or Au as seed metal for 
electroplating is sputtered and coated with a photosensitive 
film and a pattern for manufacturing a ground pad is formed 
by a photo process. Then, a ground pad is manufactured with 
Cu or Auby electroplating. 
0029 Subsequently, as depicted in FIG.1c, a division film 
150 is formed and includes a first division film 151 configured 
to fill a gap between the ground pads 142 and 144, a second 
division film 152 configured to be layered on a surface of the 
first ground pad 142, and a third division film 153 configured 
to be layered on a surface of the second ground pad 144. 
0030 Here, the first division film 151 to the third division 
film 153 may be formed by coating the first ground pad 142 
and the second ground pad 144 with a polymer. 
0031. Then, as depicted in FIG. 1d, a first partition layer 
160 of a predetermined height is formed on the division film 
150. Here, the first partition layer 160 may be formed by 
layering a first photoresist layer on the substrate 110 on which 
the division film 150 is formed and etching the first photore 
sist layer Such that a part of the first and second ground pads 
142 and 144 is exposed. 
0032. Thereafter, as depicted in FIG.1e, seed metal 162 is 
sputtered to the substrate 110 on which the first partition layer 
160 is formed. 

0033. Further, as depicted in FIG. 1f a second partition 
layer 170 of a predetermined height is formed on the first 
partition layer 160. To be specific, a second photoresist layer 
is layered on the substrate 110 to which a sputtering process 
is performed and the second photoresist layer is etched Such 
that a part of the first and second ground pads 142 and 144 is 
exposed and an entire upper surface 164 of the first partition 
layer 160 formed on the first division film 151 is covered by 
the second photoresist layer. 
0034. Here, the second partition layer 170 may be formed 
such that the entire upper surface 164 of the first partition 
layer 160 formed on the first division film 151 is covered by 
the second partition layer 170. Further, the second partition 
layer 170 may be formed so as to expose a part of upper 
surfaces 166 and 168 of the first partition layers 160 formed 
on the second and third division films 152 and 153, respec 
tively, by the second partition layer 170. With this configura 
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tion, it is possible to prevent a mirror 180 from being formed 
around the first partition layer 160 formed on the first division 
film 151. 
0035) Subsequently, as depicted in FIG. 1g, by performing 
a metal plating process to the substrate 110 on which the 
second partition layer 170 is formed, a first mirror 182 con 
nected with the first ground pad 142 and a second mirror 184 
connected with the second ground pad 144 are formed. Here, 
the first mirror 182 and the second mirror 184 may be formed 
by performing an electroplating process to the Substrate 110. 
on which the second partition layer 170 is formed, with Ni, 
Su, Cu, Au and Ag. 
0036. Thus, as depicted in the drawing, a structure of the 
mirror 180 may include the first partition layer 160, the seed 
metal sputtered to the first partition layer 160, and the second 
partition layer 170 that covers a part of the sputtered seed 
metal. 
0037. Then, as depicted in FIG. 1h, the first partition layer 
160 and the second partition layer 170 are removed. 
0038. Thereafter, the Zener diode 191 is connected with 
the first mirror 182 and the LED 192 is connected with the 
second mirror 184. Further, Au bonding wires 193 are 
installed for electric wiring and the fluorescent material 194 is 
deposited so as to fill a space formed by the first mirror 182 
and the second mirror 184. 

0.039 FIG. 2 is a cross-sectional view of an LED module 
manufactured by the process depicted in FIGS. 1a to 1h in 
accordance with an embodiment of the present disclosure. 
0040. As depicted in FIG. 2, with the LED module manu 
factured by the above-described process, it is possible to 
improve a light emitting property by installing a reflecting 
plate in each LED element and possible to manufacture mod 
ules in various shapes, which makes it possible to manufac 
ture a high-luminance LED for illumination having various 
functions. 
0041 Further, it is possible to considerably reduce a defect 
rate of a module and production cost per unit by using a 
semiconductor process that makes it easy to mass produce. 
0042. Furthermore, it is possible to assemble LEDs having 
various color ranks in a single module, which makes it pos 
sible to manufacture a sensitive lighting apparatus using an 
LED. 

0043 FIGS.3a to 3c are diagrams illustrating a manufac 
turing method of an LED module in accordance with another 
embodiment of the present disclosure. 
0044 As depicted in FIG.3a, before an insulating film 120 

is formed on a substrate 110, a Zener diode 191 may be 
inserted into the substrate 110. Here, the inserted Zener diode 
191 may be positioned under a first mirror 182. If the Zener 
diode 191 is inserted beforehand, a process may be more 
simplified and a small-sized LED module can be manufac 
tured. 

0045. As depicted in FIG. 3b, a driver IC (Integrated Cir 
cuit) 120 may be installed on the insulating film 120 of the 
LED module. That is, the bare driver IC 200 of the LED may 
be installed on the manufactured LED module and bonding 
wires may be installed, so that integration density of the 
module can be increased. 
0046. As depicted in FIG. 3c, an integrated passive device 
210 may be integrated on the insulating film 120. 
0047 Thus, it is possible to improve aluminous efficiency 
of the LED element by improving a heat emitting property 
thereof when a high-luminance LED module is manufactured 
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and possible to manufacture a Small-sized high-luminance 
LED module at low cost by forming a low-luminance LED 
into a module. 
0048 FIG. 4 is a flowchart of a manufacturing method of 
an LED module in accordance with an embodiment of the 
present disclosure. 
0049 First of all, an insulating film 120 is formed on a 
substrate 110 (S101). Here, an aluminum oxide layer may be 
formed on the substrate 110 and a silicon oxide (SiO) layer 
may be deposited on the aluminum oxide layer, so that the 
insulating film 120 may be formed. Further, in another 
embodiment, a Zener diode 191 may be inserted prior to this 
step S101. 
0050. Then, a first ground pad 142 and a second ground 
pad 144 which are separated from each other are formed on 
the insulating film 120 (S.111). Here, seed metal may be 
sputtered seed metal may be sputtered to the insulating film 
120 and a photo process and a metal plating process may be 
performed to manufacture the first ground pad 142 and the 
second ground pad 144. As the seed metal, Ti or Au may be 
used and Cu or Au may be used in the metal plating process. 
0051. Subsequently, a first division film 151 configured to 

fill a gap between the ground pads, a second division film 152 
configured to be layered on a Surface of the first ground pad 
142, and a third division film 153 configured to be layered on 
a surface of the second ground pad 144 are formed (S121). 
Here, the first division film 151 to the third division film 153 
may be formed by coating the first ground pad 142 and the 
second ground pad 144 with a polymer. 
0.052 Then, a first partition layer 160 of a predetermined 
height is formed on each division film (S131). Here, the first 
partition layer 160 may be formed by layering a first photo 
resist layer on the substrate 110 on which the division film is 
formed and etching the first photoresist layer Such that a part 
of the first and second ground pads 142 and 144 is exposed. 
0053. Thereafter, seed metal is sputtered to the substrate 
110 on which the first partition layer 160 is formed (S141). 
0054 Further, a second partition layer 170 of a predeter 
mined height is formed on the first partition layer 160 (S151). 
Here, the second partition layer 170 may be formed such that 
an entire upper surface 164 of the first partition layer 160 
formed on the first division film 151 is covered by the second 
partition layer 170. Further, the second partition layer 170 
may be formed so as to expose a part of upper Surfaces 166 
and 168 of the first partition layers 160 formed on the second 
and third division films 152 and 153, respectively, by the 
second partition layer 170. 
0055 Subsequently, by performing a metal plating pro 
cess to the substrate 110 on which the second partition layer 
170 is formed, a first mirror 182 connected with the first 
ground pad 142 and a second mirror 184 connected with the 
second ground pad 144 are formed (S161). The first mirror 
182 and the second mirror 184 may be formed by performing 
an electroplating process to the substrate 110, on which the 
second partition layer 170 is formed, with Ni, Su, Cu, Au and 
Ag. 
0056. Then, the first partition layer 160 and the second 
partition layer 170 are removed (S171). 
0057 Thereafter, the Zener diode 191 is connected with 
the first mirror 182 and an LED 192 is connected with the 
second mirror 184 (S181). 
0.058 Subsequently, a fluorescent material 194 is depos 
ited so as to fill a space formed by the first mirror 182 and the 
second mirror 184 (S191). 
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0059 Meanwhile, in another embodiment, a driver IC 200 
and an integrated passive device 210 may be integrated 
together on an insulating film 120 of an LED module. 
0060. The above description of the present invention is 
provided for the purpose of illustration, and it would be 
understood by those skilled in the art that various changes and 
modifications may be made without changing technical con 
ception and essential features of the present invention. Thus, 
it is clear that the above-described embodiments are illustra 
tive in all aspects and do not limit the present invention. For 
example, each component described to be of a single type can 
be implemented in a distributed manner. Likewise, compo 
nents described to be distributed can be implemented in a 
combined manner. 
0061 The scope of the present invention is defined by the 
following claims rather than by the detailed description of the 
embodiment. It shall be understood that all modifications and 
embodiments conceived from the meaning and scope of the 
claims and their equivalents are included in the scope of the 
present invention. 

1. A manufacturing method of an LED module, compris 
ing: 

forming an insulating film on a Substrate; 
forming a first ground pad and a second ground pad sepa 

rated from each other on the insulating film; 
forming a first division film that fills a space between the 

first and second ground pads, a second division film 
deposited on a surface of the first ground pad, and a third 
division film deposited on a surface of the second ground 
pad; 

forming a first partition layer of a predetermined height on 
each of the division films; 

sputtering seed metal to the substrate on which the first 
partition layer is formed; 

forming a second partition layer of a predetermined height 
on the first partition layer; 

forming a first minor connected with the first ground pad 
and a second minor connected with the second ground 
pad by performing a metal plating process to the Sub 
strate on which the second partition layer is formed: 

removing the first and second partition layers; 
connecting a Zener diode to the first minor and connecting 

an LED to the second minor; and 
depositing a fluorescent materialso as to fill a space formed 
by the first mirror and the second minor. 

2. The manufacturing method of claim 1, whereinforming 
a first partition layer comprises: 

depositing a first photoresist layer on the Substrate on 
which the division films are formed; and 

etching the first photoresist layer so as to expose a part of 
the first and second ground pads. 

3. The manufacturing method of claim 1, whereinforming 
a second partition layer comprises covering an entire upper 
surface of the first partition layer formed on the first division 
film by the second partition layer. 

4. The manufacturing method of claim 1, whereinforming 
a second partition layer comprises exposing a part of an upper 
surface of the first partition layer formed on the second and 
third division films by the second partition layer. 

5. The manufacturing method of claim 1, whereinforming 
a second partition layer comprises: 

depositing a second photoresist layer on the Substrate to 
which seed metal is sputtered; and 
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etching the second photoresist layer so as to expose a part 
of the first and second ground pads and cover an entire 
upper surface of the first partition layer formed on the 
first division film by the second photoresist layer. 

6. The manufacturing method of claim 1, whereinforming 
an insulating film comprises; 

forming an anodic aluminum oxide (AAO) layer on the 
Substrate; and 

depositing a silicon oxide (SiO) layer on an upper surface 
of the anodic aluminum oxide layer. 

7. The manufacturing method of claim 1, whereinforming 
a first ground pad and a second ground pad comprises: 

sputtering seed metal to the insulating film; and 
performing a photo process and a metal plating process for 

manufacturing the first and second ground pads. 
8. The manufacturing method of claim 7, wherein Tior Au 

is used as the seed metal and Cu or Au is used for the metal 
plating process. 

9. The manufacturing method of claim 1, wherein the first 
to third division films are formed by coating the first and 
second ground pads by a polymer. 

10. The manufacturing method of claim 1, wherein the first 
to second mirrors are formed by performing an electroplating 
process to the Substrate, on which the second partition layer is 
formed, with at least one or more of Ni, Su, Cu, Au and Ag. 

11. A manufacturing method of an LED module, compris 
1ng: 

inserting a Zener diode into a substrate; 
forming an insulating film on the Substrate; 
forming a first ground pad and a second ground pad sepa 

rated from each other on the insulating film; 
forming a first division film that fills a space between the 

first and second ground pads, a second division film 
deposited on a surface of the first ground pad, and a third 
division film deposited on a Surface of the second ground 
pad; 

forming a first partition layer of a predetermined height on 
each of the division films; 

sputtering seed metal to the substrate on which the first 
partition layer is formed; 

forming a second partition layer of a predetermined height 
on the first partition layer; 

forming a first mirror connected with the first ground pad 
and a second mirror connected with the second ground 
pad by performing a metal plating process to the Sub 
strate on which the second partition layer is formed: 

removing the first and second partition layers; 
connecting an LED to the second mirror, and 
depositing a fluorescent materialso as to fill a space formed 
by the first minor and the second mirror. 

12. The manufacturing method of claim 11, wherein the 
inserted Zener diode is positioned under the first mirror. 

13. The manufacturing method of claim 11, whereinform 
ing a first partition layer comprises: 

depositing a first photoresist layer on the Substrate on 
which the division films are formed; and 

etching the first photoresist layer so as to expose a part of 
the first and second ground pads, and 

forming a second partition layer comprises: 
depositing a second photoresist layer on the Substrate to 

which seed metal is sputtered; and 
etching the second photoresist layer so as to expose a part 

of the first and second ground pads, cover an entire upper 
surface of the first partition layer formed on the first 
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division film by the second photoresist layer, and expose 
a part of an upper Surface of the first partition layer 
formed on the second and third division films by the 
second partition layer. 

14. The manufacturing method of claim 11, whereinform 
ing an insulating film comprises: 

forming an anodic aluminum oxide (AAO) layer on the 
Substrate; and 

depositing a silicon oxide (SiO2) layer on an upper Surface 
of the anodic aluminum oxide layer, and 

forming a first ground pad and a second ground pad com 
prises: 

sputtering seed metal Such as Tior Auto the insulating film; 
and 

performing a photo process and a metal plating process 
using Cu or Au for manufacturing the first and second 
ground pads. 

15. The manufacturing method of claim 11, wherein the 
first to third division films are formed by coating the first and 
second ground pads by a polymer, and 

the first to second minors are formed by performing an 
electroplating process to the Substrate, on which the 
second partition layer is formed, with at least one or 
more of Ni, Su, Cu, Au and Ag. 

16. The manufacturing method of claim 1, further compris 
ing: 

connecting a driver IC (Integrated Circuit) with the insu 
lating film. 

17. The manufacturing method of claim 1, further compris 
ing: 
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connecting an integrated passive device with the insulating 
film. 

18. An LED module, comprising: 
a first ground pad and a second ground pad separated from 

each other on a Substrate on which an insulating film is 
formed; 

a first minor connected with a surface of the first ground 
pad; 

a second mirror connected with a surface of the second 
ground pad; 

a Zener diode connected with the first minor; 
an LED positioned on a partial Surface of the second mir 

ror, and 
a fluorescent material formed on the Zener diode and the 
LED, wherein the other surface of the first mirror and the 
other surface of the second mirror face each other. 

19. The LED module of claim 18, wherein the connected 
Zener diode is positioned under the first minor. 

20. The manufacturing method of claim 11, further com 
prising: 

connecting a driver IC (Integrated Circuit) with the insu 
lating film. 

21. The manufacturing method of claim 11, further com 
prising: 

connecting an integrated passive device with the insulating 
film. 

22. The manufacturing method of claim 16, further com 
prising: 

connecting an integrated passive device with the insulating 
film. 


