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Motivation
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Wafer scale testing 
enables:

• Characterisation of individual 
components

• Process development
• Possibility to repair failed chips
• Maximising yield
• Reducing cost per chip
• Reducing time to market
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Optical effects of ion implantation (1987) Reports on 
Progress in Physics v50 (5) by P. Townsend et. al.

Ge-ion implantation and annealing 
for reversible refractive index change 
in silicon

Key to our technology

Typical coupling technique:
Limited wafer-scale testing
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Erasable components

R. Topley et al. Opt. Express, 22:1077, 2014.
R. Topley et al. J. Lightw. Technol., 32:2248, 2014.
M. M. Milosevic et al. Proc. SPIE 10108, 1010817, 2017. 
X. Chen et al., Opt. Express, 28:12, 2020.
Patent: GB1704690.5
Patent: US8380027B2

Directional couplers
(no residual loss after annealing)

Grating couplers
(0.1dB residual loss after annealing)
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Applications
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1. Laser annealing for real time trimming 
of rings and MZIs

Annealed 
waveguide

100%

70%
Laser

30%

M. M. Milosevic et al. IEEE JLT, 38:7, 20220.
M. M. Milosevic et al. IEEE JSTQE, 24:4, 2018.

B. Chen et al. Opt. Express 26:24953, 2018.
X. Chen et al. Photonics Research 5:578, 2017.

2. Electrical annealing for programmable 
photonic circuits

X. Yu et al., IEEE Photon. J. 12:5, 2200708, 2020.
X. Chen et al., Opt. Express, 28:12, 2020.

Patent: GB1704690.5
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Automation for large 
scale manufacturing

• Wafer Prober – ficonTEC
• Fully automated process 
• Mixed signal electro-optical testing
• Chip and wafer-scale testing
• Automated optical inspection
• Data analysis
• 15k+ devices per 8’’ wafer
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What we offer
• DUV lithography service 

(Cornerstone: 220/340/500nm SOI)

• Design consultancy

• Bespoke training (partner – Luceda Photon.)

• Wafer scale testing

• Bonding

MPW schedule & costs: 
cornerstone.sotonfab.co.uk
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Collaborations we 
are looking for
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• Industry and academia

• Use our technology 

• Provide us with the feedback

• Tell us about your technological challenges

• Working together on the roadmap

OSA News, May 2020.
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Challenges
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• Applications are expanding beyond 
telecom/datacom

• Need for further time-to-market and costs 
reduction

• Need for seamless design flow for automation

• Built in self-tests, generic test protocols, in line 
testing, control and programmability

• Unified materials platform serving various 
markets
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