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Introduction to Plessey: An Innovative Technology Company

Plessey is an innovative technology design and manufacturing company 

ÅGlobally recognised British brand with significant manufacturing facilities in Plymouth (UK)

World class GaN-on-Silicon platform manufacturing technology for SSL, power electronics and emerging markets (Micro displays)

ÅLƴ aŀǊŎƘ нлмо tƭŜǎǎŜȅ ƭŀǳƴŎƘŜŘ ǿƻǊƭŘΩǎ ŦƛǊǎǘ ŀǾŀƛƭŀōƭŜ GaNon 6-inch silicon LED products

ÅGaNon Silicon USPs in conjunction with silicon / IC industry advanced processing/packaging ςdelivering differentiated SSL solutions

ÅProvides integration solution for smart LED lighting and cost advantage over traditional LED manufacturing technologies

ÅDemonstrating LED performance equivalent to incumbent technologies on sapphire and SiC

ÅEarly developments for: 

ÅSCALE - Growth on 200mm wafers (first trials completed with equivalent 150mm wafer performance)

ÅNEW MARKET OPPORTUNITY -aƛŎǊƻ [95 ǘŜŎƘƴƻƭƻƎȅ ŦƻǊ ƘƛƎƘ ǊŜǎƻƭǳǘƛƻƴΣ ƘƛƎƘ ƭǳƳƛƴŀƴŎŜ ŘƛǎǇƭŀȅ ǘŜŎƘƴƻƭƻƎȅ ό{ƳŀǊǘ ǿŀǘŎƘΣ ±wΣ !wΧΦΦύ

2016

Acquisition of CamGaN provides access 

to ground-breaking LED technology

Market-leading sensor technology 

developed alongside legacy product sales

Plessey doubles efficacy within the year, 
from 32 to 64lm/W

Plessey produces worldôs first 
commercial LEDs manufactured on 6ò 
(150mm) diameter silicon substrates

Transfer of experimental recipe 
onto production tool completed 

Plessey re-launched from the 

Swindon and Plymouth facilities

Mainstream GaN-on-Si production

Expanded product range ïPower LEDs

Efficacy at 130lm/W, and higher in lab

2013201220112010 2014

i2LEDtechnology :-

Orion module launch

High Power LEDs launched

2015 2017 and ONWARDS

Advanced packaging solutions

Extension to 8 inch wafers

Integration for Smart lighting

Micro LEDs 
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What Makes GaNon Silicon EPI Growth Difficult

1
Si SiC

1) 17% Lattice mismatch between GaN and Si  High defect density

2) 54% Thermal mismatch (CTE)  Material cracks upon cooling

3) Meltback etching  3D defects causing poor yield

3

GaNunder tensile 
stress after cooldown

2

Cool-down

ÅWafer bow and the potential for cracking must be controlled
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How to Tackle the Challenge

Si substrate

Recovery layers

Active LED layers

Buffer layers

Defect reduction 
layers

{
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Lighting ςA brief history

3 Generations

200 Years
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Å1802 Humphrey Davy Electric Arc lamp

Å1850 Joseph Swan Carbonised paper filaments

Å1874 Henry Woodward Carbon rods in glass cylinders filled with N2
ÅFailed to commercialise their lamp and sold patents to Edison

Å1878 Thomas Edison Improvement in Electric Lights
ÅCarbonised bamboo filaments lasting over 1200 hours

Å1880 Edison Electric Light Company

Å1906 General Electric Company patents Tungsten Filaments

Å1935  Thayer and Inman Fluorescent tube

Å1980ôs Low wattage metal halides are created

Å1990ôs Long life bulbs and Compact Fluorescent

Incandescent light
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Fluorescent light

UV (Hg) Source
Phosphor produces RGB
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LEDs

Å1907 Henry Round (Marconi) SiC emitting yellowish light

Å1955 Radio Corporation of America IR light

Å1961 Texas Instruments use GaS to emit visible red light

Å1972 Yellow LED and brighter red LED

Å1976 Red LEDs used with fiber optics in telecoms

Å1979 Shuji Nakamura (Nichia corp) first blue LED

Å1994 Blue LEDs commercially available, low efficiency

Å2014 Shuji Nakamura awarded Nobel Prize for Physics
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Lighting Fixtures

Fluorescent Fixture LED Fixture
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Lighting Fixtures ς²ƘŀǘΩǎ ƛƴ ǘƘŜ ōƻȄΚ

LED is a 3V DC component and needs a 
driver to run from a 240V AC source
Driver converts 240V/50Hz or 60Hz to a DC 
source which is compatible with LED 
configuration

LED board configured with 6 LED strings
2 channels
Series/parallel arrangement
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Lighting Fixtures ς²ƘŀǘΩǎ ƛƴ ǘƘŜ ōƻȄΚ
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Lighting Fixtures ς²ƘŀǘΩǎ ƛƴ ǘƘŜ ōƻȄΚ
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Imaging capability

LED features scaled against a human hair


