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LED

• History of LED
• Description of LED
• Materials
• Colour
• Binning
• CRI and CCT
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• Efficacy and Efficiency
• Lumen Maintenance
• Luminaire Design
• Thermal Management
• Light output
• Applications
• London trials/Los Angeles/NewYork
• Future of LED



History of LED
•1960s • First red LED developed at GE in 1962

• HP manufacture red indicator LEDs (.01 lumen)

• First green and yellow LEDs

•1970s • First blue LEDs in 1971

•1972 – 1 lumen red LEDs available

• Applications in watches, calculators and exit signs

•1980s • Advances in lumen output

• First superbright red LEDs in 1984

•1990s • 1993 High brightness blue LED at Nichia

• 1995 High brightness green LED

• 1996 First white LEDs
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• 1996 First white LEDs

•Ultrabright red and amber LEDs

• Led replacing incandescent light in coloured sources

•1998 RGB lighting applications

•2000s • White light via RGB and via blue + phosphors

• LEDs available in 1 to 100 lumens

• 2003 acceptance in entertainment lighting

• 2004 – viable for accent lighting

• 2005 – 1000 lumen output via multichip packages

• 2008 - viable for general illumination



Indicator and illuminator
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Illuminator type LED
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The Spire of Dublin - Lit by LED
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LEDs - How they work
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Junction Temperature 
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Junction Temperature

• Three Factors

• Drive current
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• Drive current

• Thermal Path

• Ambient Temperature



Junction Temperature 
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LED FIXTURE ANATOMY
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CIE CHROMATICITY CHART
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Effect of Colour Temperature
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White Light

• RGB 
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White Light - Blue/Yellow
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Materials Used

LEDs produce different colours by using different material systems 
which produce photons of different wavelengths which appear as 

light of different colours.

Oldest technologies used gallium phosphide (GaP), aluminium gallium 
arsenide (AlGaAs) and gallium arsenide phosphide (GaAsP) to 
produce wavelengths from red to yellowish green.
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produce wavelengths from red to yellowish green.

Nowadays GaP, AlGaAs and GaAsp used almost exclusively in 
indicator type LEDs.

Illuminator type LEDs typically use newer materials which can handle 
the current and temperature required.

HB red and amber use aluminium indium gallium phosphide (AlInGaP)

Blue,green and cyan use indium gallium nitride system (InGaN)



Different colours
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Colour change with LED
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Millions of colours

• No filters or gels required so reducing loss 
of light output by the ability of LEDs to 
natively produce millions of colours 
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• Now have a real energy efficient and 
versatile alternative to conventional 
sources for effect lighting on large 
structures



Royal Military Academy 

• Note that some blue and red filters can block more than 96% of the 
output from a conventional light source
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EFFICACY and EFFICIENCY

Not to be confused
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Efficiency is the ratio of lamp lumens to 
fixture lumens for a given light fixture

Efficacy is light output in lumens per unit of 
input energy in watts (lm/W)



LAMP EFFICACY
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Optical StudiesOptical Studies
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NLG-11 NLG-12

Streets – Classes ME Streets –Rounabouts – Parking Areas – Classes CE



Thermal 
Studies

Thermal 
Studies

Thermal 
Studies

LED 
MODULE

Internal heat 

sink

-Alluminium 

alloy
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Thermal Studies

2 LEVEL 

SYSTEM
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Thermal Studies
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Heat Sink based 
on:

•Conduction

•Radiation
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A40 Western Avenue LED 
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System Configuration proposed by NERICase Study 
Start01

Installation of 9

light Fixtures

inaugurated on

the 13th May 2011
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Sansepolcro (AR) 

Italy

P.zza della 

Repubblica
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Useful websites

• www. ledlightingexplained.com

• www. theilp.org.uk

Craven Lighting

• www. philipslighting.com

• www.colorkinetics.com
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Costa Lotta Money
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Thank You
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