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Global Supply Chains
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The nucleus of the Global CS Cluster 
in the Cardiff Capital Region
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The economic benefits to the region
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Overview of “Strength in Places” –
major underpinning RD&I for IPCEI
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The co-integration of III-V and Si: 
options

Direct growth III-V epitaxy on silicon: 
Defect formation (e.g. threading dislocations, antiphase domains).

Novel IQE approaches:
III-V on Ge-on-Si – novel buffer technologies to reduce TDD
Patented cREO approach on Si – rare earth oxides on <111>Si for III-V overgrowth

Wafer bonding and Transfer printing - Fabrication issues, Low light coupling efficiency.

Nanowires growth on silicon - significant progress, electrical pumped lasers challenging .

Quantum Dot (QD) offer great potential: 
Less sensitivity to material defects and temperature variations.
Broad optical gain spectrum.
GaAs-based 1.3μm InAs QD lasers grown on silicon have been achieved.
Direct growth of 1.55μm InAs QD lasers on silicon is difficult, but not much work done.
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III-V epitaxy on Si: fundamental 
challenges
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MOCVD growth of InP on CMOS-
compatible (100) Si
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1550-nm InAs/InP QD lasers on Si
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Basic Characterisation of InP
substrate at 40°C
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Basic Characterisation InP vs Si 
substrate
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1550nm lasers electrically driven on Si
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Improved waveguide design 
sample 2 vs sample 1



Company
Logo

14

Summary 

• Electrically injected 1550nm lasers grown on silicon feasible
• further design iterations should improve performance

• Approach consistent and compatible with existing technology

• Further advances required in quantum dot technology at 1550nm and in the InP-
to-Si interface
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