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Overview-of development of LEDs
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GaN blue LED research in 1970’s “Too Early Challenge”
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ong history.of the development of white LEDs
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Partnership between-industry, government and academia

1987 Promotion of Research and Development

@Ja pan Science and Technology Agency

[ Collaboration }

1985 Fundamental Research Achievement
NAGOYA UNIVERSITY
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How LEDSs contribute to saving energy and environment

Electricity generationand CO, emissionin Japan April 2015 Report
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Sendail No:1;-No.2 reactors under operation

August 11, October 15, 2015 2.2-3T JPY for safety system,
Impossible to collect within 40 years of

operation
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The No. 1 reactor at Kyushu Electric Power's Sendai power station, shown here, is set to become
the firstreactor to operate under tighter safety regulations that Japan adopted following the
Fukushimadisasterin 2011
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How InGaN-L.EDs contribute to saving energy.

Table ES. 1 Total U.S. LED Forecast Results

Cuomulative
(2010-2030)

817

Baseline site electricity
cons umption (IT"'Wh)

Residential 173 142 138 146 153 3105
Conunercial 346 325 321 320 316 6.306
58 49 44 41 38 47

Industrial

LED market share (%o of Im-hr)

Residential . 3.1% 60.7% | 72.3% -
Commercial - 5.0% 27.8% | 52.5% | 70.4% _ TOtaI
Industrial - 3.8% 36.0% | 59.2% | 723% _

Outdoor Stationa

64.2%

51.6%

consumption

Site electricity savings (TWh)

Resdential - 7 51 82 1.009 4273 TWh
Conmnercial - 6 38 73 111 902

Industrial - 0 3 2 11 88

Outdoor Stationa - 7 30 54 73 673

Site ele ctricity savings (%) 3.3% 297/4273~7%
Residential - 51% | 373% | 56.7% | 66.9% 32.5%
Commercial : 19% | 117% | 229% | 350% 13.3%
Industrial : 08% | 74% | 183% | 294% 9.3%
Outdoor Stationary : 62% | 237% | 402% | 517% 25.2%

U.S. DOE Energy Savings Potential of Solid-State Lighting in General Illumination Applications, Jan.2012



Forecast of -ratio of LED lighting in Japan
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Data from Fuji Chimera Research Institute, Inc.,
2014 LED Related Market Survey

In Japan, we can reduce total electricity consumption by
about 7% (=1,000,000,000,000 JP Yen) by 2020.
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Future Prospects



Energy savingswith SIC/GaN power devices
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Energy savings-with SiIC/GaN power devices

Role of Power Devices Highest efficiency power devices can be expected by using GaN

100

mSwitching loss
mTransmission loss
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* By replacing Si-based IGBT to SIC/GaN devices, 9.8%
of total electricity consumption can be saved.
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Water 1ssues

What Does Water do for You?

Needed by the brain to
P manufacture hormones

f
Forms saliva 3 and neurotransmitters

(digestion) K

Keeps mucousal

membranes moist Regulates body

temperature (sweating
and respiration)

Allows body’s cells
to grow, reproduce

Z Acts as a shock absorber
and survive

for brain and spinal cord

Flushes body waste,

mainly in urine Converts food to

- g components needed for
: survival - digestion

Lubricates joints

Helps deliver oxygen
all over the body

Water is the major
component of most
body parts

http://water.usgs.gov/edu/propertyyou.html



Peoplewho-eannot access to safe water

SUB-SAHARANAFRICA, 319

T SOUTHERNASIA, 134
» 5 663 Million people EASTERNASIA, 65
Nty SOUTH-EASTERNASIA, 61

Iy oA OTHER REGIONS, 84

A /
I o1-100%
B 76-90%

50-75%

- =~ Unicef

World Health Organization,

Progress on Drinking Water and Sanitation
2015 Update

INSUFFICIENT DATA OR NOT APPLICABLE

lack access to improved drinking water sources

- SOUTHERNASIA, 953
o 2.4 Billion people SUB-SAHARANAFRICA, 695
EASTERNASIA, 337
SOUTH-EASTERNASIA, 176
LATINAMERICAAND
the CARIBBEAN, 106

<50%

INSUFFICIENT DATA OR NOT APPLICABLE OT H E R R E G I O NS y 9 8

Fig.16 Proportion of the population using improved sanitation facilities in 2015

do not use an improved sanitation facility
14/17



Challenge to DUV region

Bandgap Energy [eV]
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High frequency a.nd high power HEMT

http:/Mwwisei.co. Jp/newsletter/2010/09/6a. html
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% Violet LDs, blue LDs

Blue LEDs, Green LEDs,
White LEDs
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Sterilization

Colon bacillus

UV-LED Specifications:
(a)Wavelength: 265nm
Forward current: 60mA
Lighting intensity: 1.33mW/cm?

(b)Wavelength: 285nm
Forward current: 60mA
Lighting intensity: 2.41mW/cm?

Irradiation distance: 10mm

Bacterial
1) Escherichia coli, NBRC3972

viable bacterial count (N)
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How to,Create Innovation Ecosystems ?

« Little and often fills the purse.
» Pertnership between industry, government and academla IS
essentral for.gontribution to spEfé‘t-;g T
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