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Introduction to Plessey: An Innovative Technology Company

Plessey is an innovative technology design and manufacturing company f%
A Globally recognised British brand with significant manufacturing facilities in Plymouth (UK) ;-

World classGaNon-Silicon platform manufacturing technology for SSL, power electronics and emerging markets (Micro displays)
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A GaNon Silicon USPs in conjunction with silicon / IC industry advanced processing/paciaglingring differentiated SSL soluti®
A Provides integration solution for smart LED lighting and cost advantage over traditional LED manufacturing technoI0| S
A Demonstrating LED performance equivalent to incumbent technologies on sapphi&@nd |
A Early developments for:
A SCALEGrowth on 200mm wafers (first trials completed with equivalent 150mm wafer performance) v/ ¢
A NEW MARKET OPPORTUNIAM ONR2 [ 95 (GSOKy2f 238 FT2N) KAIK NBaztdzZiAzys K)\' ESZY .

Plessey doubles efficacy within the year, .
from 3gto 64Im/W g g i“LEDtechnology :-
Plessey re-launched from the ~ Orion module Jaunch Extension to 8 inch wafers
Swindon and Plymouth facilities Plesse y . pro duces wor | do 9 q I p LEI! Integration for Smart lightin
Acquisition of CamGaN provides access commer ci al LEDs manuf a clighPaver LEDs ladhched g i)
I to ground-breaking LED technology (150mm) diameter silicon substrates I Micro LEDs
2010 2011 2012 2013 2014 I 2015 2016 2017 and ONWARDS)
_ I Mainstream GaN-on-Si production
Lty il ling SRSl e L) Transfer of experimental recipe Expanded product range i Power LEDs Advanced packaging solutions
developed alongside legacy product sales onto production tool completed ) . .
Efficacy at 130lm/W, and higher in lab
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What Make<saNon Silicon EPI Growth Difficult

1) 17% Lattice mismatch between GaN and Si - High defect density < & < ol
¢ «<¢ ¢ ¢ ¢ ¢ ¢
2) 54% Thermal mismatch (CTE) - Material cracks upon cooling  « DR P
3) Meltback etching - 3D defects causing poor yield el e I
. . Si SiC
A Wafer bow and the potential for cracking must be controlled @

7

s
////

During growth

Mucleation

GaNunder tensile
stress aftercooldown
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How to Tackle the Challenge

@ olessey

{ Active LED layers

Recovery layers

Defect reduction
layers

Buffer layers

Si substrate
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Lightingc A brief history

4

3 Generations
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Incandescent light

\1802 Humphrey Davy Electric Arc lamp
\1850 Joseph Swan Carbonised paper filaments
\1874 Henry Woodward Carbon rods in glass cylinders filled with N,

A Failed to commercialise their lamp and sold patents to Edison

\1878 Thomas Edison Improvement in Electric Lights

A Carbonised bamboo filaments lasting over 1200 hours

\1880 Edison Electric Light Company

\1906 General Electric Company patents Tungsten Fllaments
\1935 Thayer and Inman Fluorescent tube 5
\198006s Low wattage me t|
\19906s Long |life bul b sl
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Fluorescent light

Inventors of the Fluorescent Lamp

Learn more about the electric light: www.EdisonTechCenter.org/Lighting.html

Inventors of the modern
fluorescent lamp
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Heinrich Geissler

Bonn, Germany

Important first experiments in
arc tube type lamps
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Daniel McFarlan Moore % 3 m
v

East Orange, NJ s D. Coolld
2 2 . - illiam oolidge
First commercial arc tube § S Schenectady, NY
Invented ductile

Peter Cooper Hewitt
tungsten

New York, New York
Mercury vapor lamp

LEARN MORE about developments and other innovators online!

"White" Phosphor Coatings
Clifton Found & Willard Roberts
Nela Park, OH

C.A. Nickel & G.R. Fonda
Schenectady, NY

Lamp system
T.W. Frech, W.L. Enfield, P.J. Pritchard
A.E. Lemmers, H.D. Blake, J.O. Aicher
Harry Fernberdger.
Nela Park & Schenectady

Edmund Germer -
Berlin, Germany Invented a robust

3 electrode that would
First metal vapor

fluorescent tube Albert W. Hull
Schenectady, NY

not disintegrate

Spectrum of Compact Fluorescent Light photo: 20D
GREENLITE 18W/ELS-M 2700K FCC ID: NGAFJEE0404  J. Beale 9/2007

UV (Hg) Source
Phosphor produces RGE
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A1907 Henry Round (Marconi) SiC emitting yellowish light
A 1955 Radio Corporation of America IR light

A 1961 Texas Instruments use GaS to emit visible red light
A1972 Yellow LED and brighter red LED

A1976 Red LEDs used with fiber optics in telecoms

A 1979 Shuji Nakamura (Nichia corp) first blue LED

A 1994 Blue LEDs commercially available, low efficiency
A2014 Shuji Nakamura awarded Nobel Prize for Physics
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Lighting Fixtures

Fluorescent Fixture LED Fixture
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LED is a 3V DC component and needs a f ' (@)
driver to run from a 240V AC source 3 e ia ‘ia
Driver converts 240V/50Hz or 60Hz to a DC
source which is compatible with LED wo n owm om
- - J e i )
configuration

LED board configured with 6 LED Strings ca e o a
2 channels 3 o

Series/parallel arrangement 3 o5 Q
+ 2 i
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Imaging capabllity

LED features scaled against a human hair
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