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World Class UK Manufacturing Assets and Technology 

2015 AND 

ONWARDS 

Acquisition of CamGaN provides 
access to ground-breaking LED 
technology 

Market-leading sensor 
technology developed alongside 
legacy product sales 

• In 2013 Plessey doubles efficacy within the year, 
from 32 to 64lm/W 

• Plessey produces world’s first commercial LEDs 
manufactured on 6” (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 

• 14 reactors installed at Plymouth 
facility 

• Expanded product range 

• Efficacy at >150lm/W and targets 
200lm/W 

2013 2012 2011 2010 
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Plessey in The Media 
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Better Thermal Performance that provides three 

degrees of leverage 

1. Lower LED operating temp Higher reliability 

2. Simpler heat sink  Lower system cost 

3. Higher drive current  cost down through 

more lumens per die area 

 

Focussed light emitting surface (lower etendue) 

• Surface emitter V.S. volume emitter: How 

“spread out” the light is 

• Simpler and lower cost optical system 

 

Better Lm/W maintenance when scaling up die 

size 

 

Better uniformity 

• Better process control for target wavelength 

• Higher wavelength binning yield Lower cost 

for LEDs with tight binning requests 

• Sharper wavelength peak for big die 

• Better colour control for a high power LED 

Inherent GaN-on-Silicon Advantages for LEDs 

Si 

HEAT 

LIGHT 

Si 
Light absorption → 

Efficiency loss ~20% efficiency drop ~2% efficiency drop 

Si 

Our GaN-on-Si 

Typical GaN-on-Sapphire 

Wavelength Std Dev 

Consistent PL wavelength standard deviation of < 3nm, typical 

2.5nm. 

Wafer bow is within a tight range of 0 um  10um      

Si 

Si 

mirror 
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Integration of Electronics and Chip Scale Optics (CSO) 

Lens Cooling 

Silicon 

Growth 

substrate 

Carrier 

Silicon 

With TSVs 
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Parts Legacy Bill of Materials Plessey BOM 

Power Supply $ 40 $ 25 

Heatsink $ 20 $ 5 

Leds Light Engine 
(12,000Lm) 

$ 20 
~600Lm @ $1 

$ 15 
ASP: 1,200Lm @ $1.5 

Reflector/Lens $ 10 0 

Assembly Costs $10 $5 

TOTAL $ 100 $ 50 

Plessey End Application Cost Advantage 
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Sylvania Concept for Torus Evolution using Plessey CSO 



COMPANY CONFIDENTIAL 9 

Chip Scale Optics demo for Light and Building 2016 
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Beam forming technology released this week at L+B 2016 
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The McCree Curve - the sensitivity curve of the plant 

The McCree Curve represents the average photosynthetic response of plants to light energy.  

 - also known as the Plant Sensitivity Curve, begins at 360nm and extends to 760nm.  

 

This curve can be placed over a spectral distribution chart to see how well a light source can affect plant growth.  

 

The quantum response begins at 400nm and extends to 700nm.  

 

The Daily Light Integral (DLI) is defined as the amount of photosynthetically active radiation (PAR) delivered over a 

24-hour period.  

 

 DLI is measured as the number of moles (particles of light) per day (mol.m-2.d-1), and often abbreviated to 

―moles/day‖ (or m/d) in trade journals. Plants have an optimal DLI for various growth and flowering stages which 

drive light recipes (intensity and spectrum) and lighting duration plans. 
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Absorption bandwidth of Chlorophylls A and B 

Chlorophyll A and B differ in structure only at the third position carbon. Chlorophyll B has an aldehyde (-CHO) side 

chain at this carbon position compared to the methyl group (-CH3) for chlorophyll A. This difference in structure 

contributes to their varying light absorption properties. 

 

Chlorophyll A is the most commonly used photosynthetic pigment and absorbs blue, red and violet wavelengths in 

the visible spectrum. Mainly it participates in oxygenic photosynthesis in which oxygen is the main by-product of 

the process. All oxygenic photosynthetic organisms contain this type of chlorophyll and includes almost all plants 

and most bacteria. 

 

Chlorophyll B primarily absorbs blue light and is used to complement the absorption spectrum of chlorophyll A by 

extending the range of light wavelengths a photosynthetic organism is able to absorb. Both of these types of 

chlorophyll work in concert to allow maximum absorption of light in the blue to red spectrum. However, not all 

photosynthetic organisms have the chlorophyll B pigment. 

 

Accessory pigments, the carotenoids, present in many photosynthetic organisms, help to increase absorbance of 

green light. 
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Tunable irradiation for spectral optimisation and plant growth 

In addition to PAR light intensity, plants need a tailored spectrum designed to maximize photosynthesis.  

 

Cultivated plants require high intensity and broad but balanced spectrum.  

 

Two cycles grow (veg / cloning and flowering / bloom) require different spectra to maximize results.  

 

It's important to use a light that concentrates energy on the blue and red part of the spectrum, for growth and 

flowering respectively.  

 

However, smaller amounts of yellow and green wavelengths are also needed for optimal growth.  

 

In the end its all about intensity —  micromole levels at the plants canopy and providing the proper spectrum for 

target plant species. 
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Different wavelength of LEDs to obtain optimal plant spectrum 

A large proportion of the green light is not absorbed by the plant but reflected - 

hence why we perceive the colour green on the plants. 

 

The flow, duration, distribution and the spectral distribution of light radiation that 

the plants receive have effect on photosynthesis, flowering, the answer to the 

climate (temperature and water loss) and the shape of the plant 

(photomorphogenisis). 

 

The spectral optimization (customization of spectra for specific phases and crops 

and for the desired growth characteristics) allows to obtain the best results while 

minimizing the consumption of electricity. 

 

The lighting system ensures optimum photoperiod management, spectrum 

optimisation, thus controlling the vegetative growth and flowering all year — LED 

lights can also be configured to ensure a uniform light distribution due to size and 

weight onto the plant surfaces  

 

A solid state lighting system will also contribute to higher electrical efficiency 

resulting in considerable energy savings. 
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LEDs in horticultural lighting in summary 

The proposed solution by Plessey uses LED sources that 

provide an optimised light source to maximise 

Photosynthetically ratio Active Radiation PAR/W 

 

The system can be arranged to emit the most suitable 

spectrum for photosynthetic life regardless of species. 

 

The plants have a greater sensitivity to blue and red light for 

the growth responses in the photoperiod and for the control of 

germination – this can be controlled automatically or set based 

on plant growth observations. 

 

Sensors and controls are critical in solid state solutions and 

this applies as well to lighting — can be easily achieved. 

 

Unit cost, weight, size and energy saving are achieved using 

based GaN on silicon technology to achieve the tunable wave 

lengths, focused light beams, increased thermal performance 

with integrated sensors and other electronic components. 



Thank you 


