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Project : The 110V AC plug-and-play AC LED Module without using adaptor and

without using resistor

1. Introduction

The current DC LED Module is a complicated system with using adaptor. To simplify DC
LED Module with using adaptor to the plug-and-play HVD AC LED Module without using
adaptor and resistor is the trend in the near future. Thru this state-of-the-art technique, we can
save the cost of adaptor, eliminate the lousy adaptor, eliminate the maintenance fee of adaptor -
reduce the power consumption due to low AC-to-DC conversion efficiency, eliminate the
education to customers about adaptor type toward a variety of DC LED package type. In addition,
with high power factor(0.95) of HVD AC LED Module, it can reduce the power consumption
due to current passing electric cable from a power plant to the home user. This transmitting cable
can be hundreds of kilometers long or thousands of kilometers long. Therefore, our vision and
goal are to fabricate the plug-and-play, high power factor cheap HVD AC LED Module without
using adaptor and without using resistor °

This AC LED Module can replace the DC LED Module with lousy adaptor and penetrate
into the existing market of DC LED with lousy adaptor, especially in indication and lighting
applications - It is estimated that gross output value can reach more than NT$ 100 billion in year
2013 with good penetration of HVD AC LED Module. This HVD AC LED Module can apply to
searchlight ~ emergency lighting ~ indoor lighting ~ backlight module ~ projector ~ street lamps -
traffic lights ~ indicator -~ billboard ~ fancy lamp and so on °

The program will use the IC manufacturing process to fabricate the HVD device > which
connect several uLEDs in series to form a high voltage light emitting Device - We call the device
High voltage Light Emitting Device ( HVLED) - Then HVLEDs is wired thru anti-parallel
methods in a package. This HVD AC LED package can apply to a 110V alternating Voltage. As
shown in Fig.1 - By fabricating simple HVD device, this HVD AC LED module can be also used
in 220V AC power source and in 380V AC power source ° As shown in Figure 2 ~ Figure 3 - The
major advantage of this technique is that we can apply this HVD AC LED Module in 110V AC,

220V AC, and 380V AC by just manufacturing this 110V HVD Device.
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Figure 1 ~ 110V HVLED applying to 110V AC LED Module
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Figure 2 ~ 110V HVLED applying to 220V AC LED Module
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Figure 3 ~ 110V HVLED applying to 380V AC LED Module

2011 :

Using the IC manufacturing process to fabricate the device » which connect several blue
GaN pLEDs in series to rectify 110V AC supply and illuminate blue light - Then the blue-light
HVLED proceed in forward and reversely die bonding - wire bonding and encapsulation
processes > so this package can apply to a 110V alternating current blue-light AC LED Module °

The blue-light 110V AC HVLED coated phosphors to fabricate white-light 110V AC

HVLED, so this package can apply to a 110V alternating current white-light AC LED Module °



2012~2014 :
2012

Using the IC manufacturing process to fabricate the device > which connect several
Semi-insulating AlGalnP pLEDs in series to rectify 110V AC supply and illuminate red light o
Then the red-light HVLED proceed in forward and reversely die bonding ~ wire bonding and
encapsulation processes * so this package can apply to a 110V alternating current red-light AC

LED Module -

2013

Using the IC manufacturing process to fabricate the device » which connect several InGaN
uLEDs in series to rectify 110V AC supply and illuminate green light - Then the green-light
HVLED proceed in forward and reversely die bonding - wire bonding and encapsulation
processes * so this package can apply to a 110V alternating current green-light AC LED Module -
2014

Let blue-light 110V AC HVLED -~ red-light 110V AC HVLED and green-light 110V AC
HVLED proceed in forward and reversely die bonding - wire bonding and encapsulation

processes ° so this package can apply to a 110V alternating current white-light AC LED Module °

2. Sub-plan about home and aboard technology and related industrial market situation
a. The current AC LED Module with Seoul Semiconductor Corporation ~ the Industrial
Technology Research Institute (ITRI) and other semiconductor companies are
conducting research and product development- For the first two units’ the manufacturing
process of AC LED chip are more difficult ~ have low yield ~ need additional external
resistors and different V¢ (Forward Voltage) of AC LED chips match different external
resistors » the above increases complexity of the system o Technical chart of Seoul
Semiconductor Corporation is shown in Figure 4 - Technical chart of ITRI is shown in

Figure 5 o



AU LED Module / Package [ Fritter

Figure 4 ~ AC LED Module of Seoul Semiconductor Corporation

AC LED Module / Package / Emitter

Figure 5 ~ AC LED Module of ITRI

b.  Roland Haitz states that every decade, the cost per lumen falls by a factor of 10, the
amount of light generated per LED package increases by a factor of 20 o This is the
famous Haitz’s Law in the LED industry < The AC LED module will accelerate decrease
in Cost / Lumen - If linewidth for optical lithography reduces from 7 pm to 0.25 pm > the
Light Output / Package of AC LED module will catch up with Light Output / Package of
DC LED module ° Considering power factor between transformer (about 0.65) and AC
LED (about 0.95) » the AC LED module is more energy efficient than the DC LED
module ° This AC LED Module can replace the DC LED Module with transformer and
quickly import LED indication and lighting into market and applications ° The gross

output value of AC LED module industry is expected to exceed NT$ 100 billion in 2013 -



Figure 6 shows the tendency curve for DC LED Cost / Lumen and Light Output /
Package for the past 20 years ° Figure 7 shows the forecasting sales volume for the global

LED market ° Figure 8 and Figure 9 show schematic diagrams of power consumption of

DC LED and AC LED - respectively ©
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Figure 6 ~ The tendency curve for DC LED Cost / Lumen and Light Output / Package

for the past 20 years
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Figure 8 ~ Shematic diagrams of power consumption of DC LED
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Figure 9 ~ Shematic diagrams of power consumption of DC LED

3. Aroadmap for related industrial development and technology of sub-project

1. Using the 7 x m IC 1. Using the 7 ¢y m IC 1. Using the 7 x m IC Let blue-light 110V AC

manufacturing process to | manufacturing process to | manufacturing process to HVLED - red-light 110V

fabricate the device » fabricate the device » fabricate the device » AC HVLED and
which connect several which connect several red | which connect several green-light 110V AC
blue GaN pLEDs in series | Semi-insulating AlGalnP | green InGaN pLEDs in HVLED proceed in

to rectify 110V AC supply | nLEDs in series to rectify | series to rectify 110V AC forward and reversely die




and illuminate blue light °

2. The blue-light HVLED
proceed in forward and
reversely die bonding -
wire bonding and
encapsulation processes °
so this package can apply
to a 110V alternating
current blue-light AC

LED Module

110V AC supply and

illuminate red light °

2. The red-light HVLED
proceed in forward and
reversely die bonding -
wire bonding and
encapsulation processes °
so this package can apply
to a 110V alternating
current red-light AC LED

Module

supply and illuminate

green light °

2. The green-light
HVLED proceed in
forward and reversely die
bonding * wire bonding and
encapsulation processes °
so this package can apply
to a 110V alternating
current green-light AC

LED Module

bonding ~ wire bonding
and encapsulation
processes > so this
package can apply to a
110V alternating current
white-light AC LED

Module

4. Expected result of project

The expected result of project is manufacturing indication and light products of full color

and white-light of AC LED module - Then the fabrication technology of red- + green- ~ blue- and

white-light AC LED module can transfer in the chip and packaging manufacturers » the gross

output value expect to exceed NT$100 billion and estimate to create the third star industry(gross

output value is above NT$ 1 trillion) - Let Taiwan's economy took off again °



