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CSTG Profile

• Established in Glasgow, UK in 2001.
• Provision of manufacturing services to ‘fablyte’ 

component vendors
• Round A investment: £3M in Dec. 2001
• Achieved ISO 9001:2000 status – Nov 2002.• Achieved ISO 9001:2000 status – Nov 2002.
• Round B investment: £4M May 2009
• Investors: European Digital Partners, private 

investor group, Scottish Co-investment fund
• Acquired UK fabrication assets of Intense 

Photonics in Jan 2010
• Vision:

‘Primary foundry service provider for III-V 
active optoelectronic devices’



What’s a III-V semiconductor…..

Group III- Nitrides: AlN 
GaN
InN

Group III- Phosphides: AlP 
GaPGaP
InP

Group III- Arsenides:  AlAs
GaAs
InAs

Group III- Antimonides AlSb 
GaSb
InSb



The ultimate compact laser source…. 
•Diode Lasers: The microchip laser solution

•Produced by wafer scale manufacturing processes (2”, 3”, 4”)

•Laser active materials are III-V semiconductors

•Most of the spectrum accessible from UV - MIR

•Chip sizes 0.25mm2~ mm2  powers from mW to 15W per emitter

•High efficiency (60-90%) , low power consumption, 100,000hrs lifetime typ 



50 years of development 

• 1962: First diode laser- Robert Hall: General Electric US (77K)

Maiman- Hughes labs, 
Flash lamp pumped Ruby

• 1970: First continuous wave RT diode laser- Zhores Alferov, Ioffe

• 1977: First Quantum Well semiconductor laser- Holonyak, Univ Illinois

• 1979: First VCSEL- Soda, Tokyo IT

• 1988: First RT VCSEL- Koyama, Tokyo IT

• 1994: First Quantum Dot laser- Bimberg, TU Berlin; Arai, Tokyo, Fujitsu

• 1994: First Quantum Cascade MIR laser- Faist, Capasso, Bell Labs

• 1996: First GaN Blue diode laser- Nakamura, Nichia

• 2009: RT pulsed GaN green laser diode- Sumitomo



Market profile 

Diode Lasers: Optical Storage
2006: 722M units
2007: 748M units
2008: 769M units

Materials/ manufacturing

Medical

R+D

Telecomms

Entertainment

Image recording

Inspection, metrology

Barcodes

Sensing

Other

Solid state pumping

All other diode lasers
2006: 93M units
2007: 97M units
2008: 101M units



Market profile
• Telecom grows steadily ~$1.5B in 2010
• Optical storage >$2B in 2010
• Total diode market >$4B in 2010
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CSTG’s foundry business model
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CSTG

No infrastructure
burden

Effort focussed on
key strengths

FABLESS OR 
‘FABLYTE’
VENTURE

NON-COMPETITIVE 
ENVIRONMENT

12-18 mth 
Time-to-Market 

Advantage

DEVICE 
PLATFORMS

CHAIN
MANAGEMENT

III-V 
EXPERIENCE

CSTG

Financing 
focussed on 

product
Ring-fenced 

development risk

VENTURE

CORE IPR
APPLICATIONS 

+ SALES 
INFRASTRUCTURE 

PRODUCT 
SUPPORT



‘Micro’ NOT ‘Nano’ fabrication

~100um

~1.2um

~400um

~300um

~1.2um

Typical dimensions QW laser:
• 100’s um chip size
• 10’s um bond pad features
• 1’s um total epitaxy
• 1’s um ridge waveguide 
• 100’s nm grating sub features
• 100’s nm metal stacks, dielectrics
• ~5-10 nm Quantum well thickness



Micro-fabrication techniques employed

Photolithography
• Definition of micron level features
• Contact, UV illuminated exposure
• Stepper based < sub micron

Ebeam for localised ~ nm scale features:
• Gratings
• Photonic bandgaps• Photonic bandgaps

Etching
• Hard dielectric masks - RIE
• III-V semiconductors - ICP
• Cl2 based etch processes for 

• InP, AlGaInP, GaInAsP
• BCl3 for

•GaAs, AlGaAs



Beyond the ridge waveguide laser… 

Dry + wet 
etching

Dry plasma 
etching

Wet chemical 
etching

Distributed Feedback Laser
• Laser output is grating coupled
• ‘Buried’ and surface grating designs
• Defined by ebeam or holography
• Narrow linewidth, single mode laser spectra

Buried Grating 
238nm pitch



Lateral grating coupled DFB
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World first 
3.3um QC DFB 



Multi-functional laser sources

high order DFB 

1st order DFB 

DFB / MOPA

dual wavelength DFB / MOPA



Monolithic integration- InP

‘Butt coupled’ overgrowth
• Active dry-wet etch
• Local semiconductor re-growth

All optical switch
• Passive waveguide routing + active 
amplification 
• FIB used to define internal routing 
mirrors
• Single chip- ADD-DROP optical router

Buried Grating 
238nm pitch

• Local semiconductor re-growth
• Active passive integration

3 x 5nm QWs

Etched waveguide front

~400nm passive
overgrowth



Monolithic Integration- GaAs

• Single chip optical encoder
• Development of a compact, integrated optical encoder
• 9 photolithography stages
• 3 semiconductor etch stages
• Au gratings • Au gratings 

World first 
Single chip encoder



� Established manufacturing solution for III-V optoelectronic devices
� ~ 30 staff involved in chip fab in Hamilton facility
� Mid volume (200K pcm)  to low volume products (2000 pa)
� Primary areas covered:

� High power lasers

Summary

� High power lasers
� Single mode laser sources for FTTX
� IR sources for defence and industrial sensing applications 
� Custom solutions for disruptive opto technology

� Active R+D programmes in emerging technologies:
� Pushing limits of commercial micro fabrication
� Toolkit of techniques for monolithic integration
� Producing real world solutions for multi-functional opto-electronic chips



Your smart manufacturingpartner


