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SuperPixels

https://www.superpixels.org/

Advanced Microscopy
Merging Polarization and
PhaseContrast Microscopes

Fibre Endoscopy
Unscrambling Images afte
Fibre Transmission

1P. Beck, M. Neugebauer, P. Banzer, Laser & Photonics Reviews 14, 2000110 (2020)

2A. Bag, M. Neugebauer, U. Mick, S. Christiansen, S. A. Schulz, P. Banzer, Nature Communications 11, 2915 (2020)

3J. S. Eismann and P. Banzer, Optica 9, 455-460 (2022)

4J. Butow, J. S. Eismann, M. Milanizadeh, F. Morichetti, A. Melloni, D. A. B. Miller, P. Banzer, Optica 9, 939 -946 (2022)

5M. Milanizadeh, F. Toso, G. Ferrari, T. Jonuzi, D. A. B. Miller, A. Melloni, F. Morichetti, Photon. Res. 9, 2196 -2204 (2021)

6 M. Milanizadeh, S. SeyedinNavadeh , €é F. Mad.ight ScihAppl 11,i197 (2022) 2



Free-Space ,iﬁii"\""\'\\\‘ = o) (o 3’3‘-
Optics (FSO) 4 >
FSO Communications Localization, Beammanipulation Turbulence
_ _ : positioning & ranging mitigation
Photonic Integrated Circuits (PICs
't\)/la.llrg avzl:labkle Optical Phased Arrays (OPAs) Programmable Photonic Processors Control Electronics
UNCIQEL TSNS J. Sun, Nature 493 (2013) W. Bogaerts Nature 586 (2020)

C device miniaturization and scalability
Onrchip manipulation C wide optical bandwidth
2t C{h 0S|l YaX C efficient and fast tuning (heaters, pn junction, é )
C «automated» calibration, reconfiguration and stabilization 3
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Tuneablebeamsplitter/combiner

ThesimplestProgrammabléptical Processor (2 inpapertureg
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Selfstabilizing\MZt cell
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Electronic Chip

F. Toso et al. Group IRhotonics2021

A ASIC in standard CMOS 0.35um technology from AMS.8ize3.3nm?

A Analog controller based on thdithering techniqueand transparent detectors (CLIPPs
A A single electronic chip handlidgMZIs

A Modular scheme to accommodate mesh architectures of arbitrary complexity

A Power consumptior20mW (+ heater) for each ocghip controller.

ASIC controller

Test Mesh 9
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Automatic beam coupling

The photonic processor automatically satfjusts to maximize,fat port WG1.
Individual tuning of MZIs by local feedback loops

Reversing the direction of the ligHtdm the meshto the camera) we see the
evolution of the radiation pattern

Beam pattern of the antenna
array during configuration
(intentionally slowed)
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Thephotonicprocessor can separafeirsof arbitrary orthogonalbeamsat the output portsW@G

Beamorthogonality ¢ ¢

M. Milanizadeh, et al. Light Sci Appl 11, 197 (2022)
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Mode mixedrrecelver

M. Milanizadeh, et al. Light Sci Appl 11, 197 (2022)
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A Reconsider transistor design for g7te oxide
integration in a conventional silicon ‘ il
photonic platform g VS Sfoui

' /s0urc
. . ) . Si0, BOX 3pum

A Side gate transistor (200 nm distance)

. Si substrat 800 pm
with V;,~1.5V o ]

=p-int 101°ecm™3 =p+10Y7cm™3 =n+1017¢m3

F.Zanettoet al. Research Square (July 202

tox - 200 nm

1 p-int 101°> cm™3
— p+ 1017 cm3
= n+ 1017 ¢cm3

L 4 120 -
e ‘ Wesl 'pMOs ~ NMOS

A The native silicon layer is almost

completely depleted of fregarriers by _ 80}
oxide traps and charges = 607
2 40

A 1t can be used as substrate of both n

and ptype MOSFETs

4 0 4 8 12
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Integratedmultiplexer forreductionof electricall/Os

F.Zanettoet al. Research Square (July 20 25—

A Monolithic electronic multiplexer
(made of 5961MOSand 84pMOS for
sequential readout of integrated
photodiodes (PDs).

A Reduction of connections towards
external electronics from:

0 1T@ )

A A switching frequency && MHz
allows to multiplex up t&00 PDs
with a readout rate oflO kHz
using justl2 I/O pads
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