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Changed: 

– IP 

– IoT is a real thing 

– Spectral modification 

looks promising 

– Two tiers of quality 

– Supply chain 

uncertainty 

– Regulatory help 

– UV applications 

beginning to take shape 
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Some things change, some stay the same... 
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– Binning 

– Drive for lower cost 
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TIER 2 

TIER 1 

Major LED Companies 

LED Makers  
(Lacking Patent Portfolios) 

CUSTOMER 

Downstream Sellers 

TIER 2 
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Customer 

Recent IP Enforcements 
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Customer 

DISPUTING DISPUTING DISPUTING 
Same New 

http://www.google.co.kr/url?url=http://www.housewares.org/HousewaresConnect365/Detail?com_uid=70519&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjuw5il0PPLAhVnIaYKHWBNCz8QwW4IKzAL&usg=AFQjCNGjSLmohvQupeaoqMWTYkxKmSgMnQ
https://www.google.co.kr/url?url=https://en.wikipedia.org/wiki/Kmart&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjWvrufxaLPAhXBk5QKHTvYDnwQwW4IPDAF&usg=AFQjCNHUku_ou2HspOdKdb35PN2eYLnzuA
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Matching Nature Spectrum With LED 
Under 

Development Spectrum closer to the natural sunlight 

(CRI Typ. 97) 
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UV LED Roadmap Coming Together 

400 310 280 200 100 

           UVB UVC UVA 

NEW 

Direction of development 

Bio 

Industrial Residential Bio 

Medical NEW 

Hardening(Paints/Coating/Ink/Resin) 

Black light 
(Forensic, Nightclub, Blood sugar) 

Stepper (PCB) 

Mosquito Trap 

Tanning 

Photo catalyst 

purification 

Surface / Space 

purification 

Water 

purification 
Horticulture 

Water Disinfection 

Multi Surface  
Disinfection 

Air Purifier  
for Automotive 

Bio / Medical  
Device 

Insect Trap 

Printing 

Curing Exposure Equip. 
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Two Tiers of Quality? 

• Different performance (LPW) 

• Different Lumen Maintenance 

• Different LED solution 

• Different cost 

 

3528 

3030 

3535HP 
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Supply Chain Consolidation 

Year 

/Month 
Buyer Target 

Buyer's 

Ventures 

Target's  

Ventures 

Acquired  

Stake 
Satus 

2016.12 Grand Chip Investment Axitron Chinese Investor MOCVD Maker Halted 

2016.11 IDG Capital (inl. MLS) Osram Ledvence Consortium LED application   Under review 

2016.03 San'an Opto GCS Holdings LED chip Wafer Foundry   Halted 

2016.03 MLS Super Trend Lighting 
LED packaging, 

application 
Filament Bulb 80.00%   

2015.09 MLS Kaistar Lighting 
LED packaging, 

application 

LED chip, 

packaging 
10.91%   

2015.07 Xinda Glory Sky 
LED packaging, 

application 
LED packaging 75.00%   

2015.07 Kaistar Lighting Bridgelux LED chip 
LED chip, 

packaging 
100.00%   

2015.06 Refond LT Photoelectricity LED packaging LED packaging 85.00%   

2015.06 Nationstar 
Invenlux  

Technology 
LED chip,packaging LED chip 62.50%   

2015.04 Go Scale Capital Lumileds Private Equity Firm  LED packaging 80.10% 

Halted/Apollo  

Capital acquired 

2016.12 

2015.04 Hua Tian Technology MIC LED Light Industry Outsider LED packaging 51.00%   

Source: Recent Acquisitions and Megers in Chinese LED industry by LEDinside, Sept., 2015 & Various Sources 
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Musical Channels 

Old Order 

New Order 

Apr 28, 2016 

May 4, 2016 

July 21, 2016 
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Regulatory Help 

http://www.ledinside.com/
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ASP Declines, 2014-2015 

Price Continues to Decline 

Strategies Unlimited '16 The Worldwide Market for LEDs 
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But We May Be Finding a Bottom… 

http://www.ledinside.com/node/26718  

http://www.ledinside.com/
http://www.ledinside.com/node/26718
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Cost Savings Through Manufacturing 

• World-class manufacturing cost basis 

• Chip P&T and packaging 

• Opening March 2017 

Vietnam 

Hanam  (Near Hanoi City) 
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Next Generation of LED – Truly Packageless 

Cost Saving Through Innovation 

• Drops in to standard 3535 HP sockets 

– Significantly brighter, lower cost 

– 18% smaller 

– Standard pick and place recipes 

– Great thermal performance 

 

Production Facilities 

Raw Materials 

Wire Bonding Die Attach Trim-forming 

Lead Frame 
Bonding 

Paste 
Gold wire 

Ceramic 

Substrate 

 

– No change in TIR optic 

– >100% better color over angle (u’– v’) 

– +9K hrs LM80 

 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNGW5N2N9scCFUdbpgod3wAC9g&url=http://gsuit.co.il/products/palomer/8000.htm&bvm=bv.102537793,d.dGY&psig=AFQjCNEZExBTpKfeaQwB-IHp2WbDKezn2g&ust=1442305444409133
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIb5sPe89ccCFQblpgodE1MIfw&url=http://www.epgsystems.eu/4/product/5/view&psig=AFQjCNEAO32RRbJ9jkY8FMmaqZo6-72NQg&ust=1442284044166160
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMiAzOK-9ccCFQIzpgodkvMCjA&url=http://www.amazon.com/0-2ML-Silver-Conductive-Electrically-Repair/dp/B00HNHUZ08&bvm=bv.102537793,d.dGo&psig=AFQjCNGKK59sTGCP9qlCrSjjOJQst19htQ&ust=1442284142651028
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCI-4mojG9ccCFcPZpgodCJwJdg&url=http://www.r-expo.jp/inw2015/exhiSearch/INW/en/search_detail.php?id=10948&bvm=bv.102537793,d.dGo&psig=AFQjCNEiGu5NIBK7bP98ERlqcNlAYAR2-Q&ust=1442286332246487
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Summary 

• Many changes 

• Many constants 

• Cost reductions have been breathtaking but the low 

hanging fruit may soon be gone 

• Uncertainty in the supply chain 

– Consolidation has started in China  

– Several of the major LED suppliers are making major structural 

changes;  

– Distribution channel is maturing 

• Innovation will continue to be the real engine to enable 

new cost points and new applications 

• The companies, shareholders who pay for that 

innovation should be repaid for their investment 

 

 


