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Lens Polishing —
Hand-polishing spherical
front lenses for microscopes.
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< Design Software

< Design Service
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**Nano to macro range requires multi-scale optical design
** End-to-end solution for meta-surface design
" META CELL ‘ ‘ META COMPONENT ‘ ‘ LIBRARY ‘ ‘ JOB OVERVIEW ‘ ** Automate and integrate at any pOint in the desi
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Meta-atom optimizatio — 4 E{gggg§£{2

Calculation time

Calculation time vs. RMS error

100

< Nano-structure calculation using Rigorous Coupled I s
Wave Analysis (Maxwell solver)

0.1

< Thousands of nano-structures in parameter space

< Benchmark RCWA to FDTD
> RCWA is much faster for meta-atom calculations
> Meta-atom response same in RCWA and FDTD
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Component desi

< Design of a metalens with diffraction limited focusing
and NA 0.55 for 632nm

< Integrated workflow: A

»Tuning of nano-pillars
»Design of full metalens I
X
H 180 Phase difference vs. rectangle rotation Far-field wavefront
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Application exampl —=4 FlanOpsim

Single meta-components
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Application examples —=4 PlanOpsim

Showcase for visible (5§33 nm) metalens capabilities

Various heights Large area High index resist
* Design includes meta-atoms in =  Full wafer with various metalens = Direct replication of meta optics
3 different heights: 300, 600, 900nm diaensians by NILin n = 1.9 resist
= High efficiency without the need for _ _ ,
= Same NA (0.2), FL 60mm — 5Smm = Functional optics without

extreme aspect ratios = 5
additional deposition & etch steps

= Process under development @ = Diameters up to ~1 inch are
Tekscend — pre-run master demonstrated ~ 12 B. pillars

SCIL 5.0kV 7.3mm x50.0k
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Meta-surface PDK =/ FlonOpsim

<+ PDK: Process development kit available since 2023 (more coming)

< Manufacturer optimized and compatible structure
< Multi-project wafer service: rapid prototyping, cost effective
< Supported wavelengths 455, 632, 532nm and 940nm

I/

MOXTEK

Step 2: run design

Step 1: select PDK and optical target Step 3: submit design
02/11/2023 14:29:46 - DC
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Large Area Design — 4 FlonOpsim
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100 Up to cm scale in

/ practical design times
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Z Rapid iteration % Reduced development cost

Faster design times for larger areas Cheaper R&D cycles

Up to 22’500x larger Design iteration in 1h
900 Million meta-atoms



Ray tracing meta —= 4 PlanOpsim

+ Example: Pixel level colour routing in system
Reference design: imaging system. Meta-surface provides colour routing

) ‘/A PlanOpSim
{p Ray Tracing Link

< Colour multiplexing meta-lens designed and exported from PlanOpSim*

< Available interfaces : Tracepro, SDK, more coming soon

Wave simulation Wave simulation
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System sensitivity — % PlanOpSim

- Manufacuring analysis focuses on structural changes not
optical performance

+ Translate structural effect to system performance

- Made possible by intergrated and automated meta-surface
workflow
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Value Chain
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*-;/A PlanOpSim The tool for meta-optics development
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% PlanOpSim is a catalyst for optics
and photonics R&D in each aspect
of the technology

% We're looking to help you:

»Design - for - manufacture of meta-
surfaces

»High performance simulation



OFPTICA

Formerly OSA
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EUROPEAN PHOTONICS
INDUSTRY CONSORTIUM

Contact us to discuss your application!

Supported by
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www.planopsim.com

info@planopsim.com

+32 485 565 772
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