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Why Photonics Now? O N—_—
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* Electrical/Optical
Conversion adds an
energy offset.

 Opticsis better at longer
distance.

 The higherthe bandwidth,
the lower break-even. We
prepare for<1 m
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And Co-Packaged Optics? Db

Energy

CPO reduces the electrical
trace length and thereby
reduces energy consumption.

Electronics | Optics

Distance
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Cost For TestIs Very High Ol

Test (and packaging) The Largest Cost-
Drivers in Integrated Photonics

Share of Fabrication versus Assembly Costs
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Fuchs et al. 10.1109/JLT.2011.2159260;
Gregg Barlett, Global Foundries at Global Photonic Economic Forum 2024
https://youtu.be/HO_H9MO0i70g?si=nPdJyWC5KYMoJ8TR
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Testing Electronics vs Photonics

Electrical pad
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Positioning Divergent Collimated | | Rotation
difficult Emission = Emission = | difficult
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Grating coupler/Mirror

Wafer Wafer

Key Takeaway: Optical testing always has high alignment
requirements — either translational or angular.
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. Lo
Insertions at Wafer Level \5

Collimated (INS 2 and later)

Grating (INS 1)

Trench (INS 1)

30 angular
variation: £0.1°

SMF FAU

3o pitch variation: 750 n Ny
30 MFD variation: £6%
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COSt Of TeSt \SS-\NNIVERSARY

Test (and packaging) The Largest
Cost-Drivers in Integrated Photonics

Share of Fabrication versus Assembly Costs Industry
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Fuchs et al. 10.1109/JLT.2011.2159260);

Gregg Barlett, Global Foundries at Global Photonic Economic Forum 2024 < : >

https://youtu.be/HO_HIMOi7Og?si=nPdJyWC5KYMoJ8TR Width
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Keystone and Pl Solution 5

Test (and packaging) The Largest
Cost-Drivers in Integrated Photonics

Share of Fabrication versus Assembly Costs
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Keystone and Pl Approach Ol
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Performance of Piezo Aligner Enginesﬁlwmv

Scan area: 30 um by 30 pm
Optimized Alignment: <~100 ms
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Performance of Piezo Aligner Engines&’;mvmsm

Averaged Linear

e Bidirectional Accuracy: 114.53 nm
o Unidirectional Repeatability: +9.73 nm
 Travel: 65.50 pm
 Linearity: 18.95 nm

Averaged Rotational

e Bidirectional Accuracy: 2.65 pyrad
 Unidirectional Repeatability: 0.45 pyrad
 Travel: 6.35 mrad
o Linearity: 4.34 prad
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Demo Performance of Piezo Aligner Engines \5

« Demo Functionalities and Properties Coverage at Photonics West 2025 I.iONix‘
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Simultaneous Multi-Site Array Alighment Olsws

 Live demonstration of piezo
aligner engines running
multiple wafer-level
array alignments
simultaneously

e 4 Degrees of Freedom
Photonic Alignment Engines

 Alignmenttimesinthe
100ms range

e Parallel Multi-Site Array
Alignment
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Test (and packaging) The Largest
Cost-Drivers in Integrated Photonics

Share of Fabrication versus Assembly Costs
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Integrated distance sensor
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Absolute Optical Distance Sensor 5

A

Industry Challenges:

 Maintaining precise fly-height is critical to prevent
probe-to-device collisions

o Stringent footprint constraints within test and
prober systems

Technology Advantages:

« Enables seamless integration of distance sensing
within the FAU

» Near-Zero impact on test interface hardware design

e Provides absolute distance measurement for
enhanced process control

e Supports reliable trench and topography detection

 Improves alignment robustness and operational
safety

 Facilitates higher throughput through automated
height management
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Absolute Optical Distance Sensor \5

Height (um)

SiP wafer trench
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Conclusion

Industry Challenge

 High test cost driven by throughput bottlenecks and
stringent alignment requirements

Keystone and Pl Solution Strategy:
o Parallelized alignment for increased throughput

\§h
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Solution 1:
Parallelized
Simultaneous

\ Multi-site
 |Integrated metrology to relax DFT requirements P
e Closed-loop automation for improved yield and Ali y t
repeatability ignmen
Business Impact
 Reduced cost of test .
* Increased manufacturing scalability Solution 2:
o Faster time-to-volume production Integrated
* Improved return on capital equipment investment Metrology
. Wafer
Trench
< ] g
Width
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