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New Applications

Lens Polishing —

Hand-polishing spherical ' Art to |ndUStry

front lenses for microscopes.

Lower Cost




: 27 p ]
PlanOpSim = A \ﬁnOpS:m

B e e e e e e e e

fNano-scaI design

Planopsim’s mission
Planopsim supplies R&D tools to
engineers & scientists that allow to
unlock the maximum benefit of flat
optics in a user-friendly way.
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\ " G T e e -—-——————;—;—?" % Computer Aided Design software for Planar
- Optics & metasurfaces

»All-in-one design workflow

< Design service for metasurfaces and
photonics

>In-house and 3¢ party tools
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A\ PlanOpSim Support solution

Concept
* Feasibility
* Specs

System
model
* Ray tracing
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= PlanOpSim Software solution

‘ META CELL H META COMPONENT H LIBRARY H JOB OVERVIEW ‘

Nanostructure Component design
* Full wave RCWA * Propagation
e Structure library Wavefront

design

Validation
* Propagation
* Non-idealities

Fabrication
e gds expor

REPORT
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Meta-atom optimization

NS

Analysis (Maxwell solver)

» Nano-structure calculation using Rigorous Coupled Wave

< 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

[ Tio,
. Air

330nm

330nm

Test structures

P GaN
[ Air

Phase(®)

Average time per calculation (min.)

— 7% PlanOpSim

Enlightened Planar Optics

. . WWW. PLANOPSIM.COM
Calculation time

100 Calculation time vs. RMS error
-=—RCWA
10 -=FDTD
1 \
0.1
0.01
0.10% 1.00% 10.00%
0.001
0.0001
RMS(%)

Calculated field response

Benchmark comparison: simulated phase
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Example: metalens d — /4 PlanOpSim

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

% Structures with TiO2 on glass

A
% Integrated workflow:

»Tuning of nano-pillars v
»Design of full metalens

Phase difference vs. rectangle rotation Far-field wavefront Near-field wavefront
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Application example —=4 PlanOpsim

< Fabricated demonstrators of PlanOpSim: high opening angle phase only hologram

< Fabrication organised by PlanOpSim
< Wide full cone opening angle 40°

SEM of fabricated sample High brightness projection

(hologram efficiency 70%) Application example
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*»Depth imaging LIDAR, facial recognition ...

s Dot pattern generation emitter + receiver
**Hybrid meta-system: classical + meta-surfaces
*» Meta-surface (PlanOpSim) & ray-tracing
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Ray trace plugin

<+ Example: Pixel level colour routing in system
Classical design: telecentric imaging system
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< Colour multiplexing meta-lens designed and exported from

PlanOpSim
| ] ~ 0BJ: 0,00 (deg)
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*Based on: GaN Metalens for Pixel-Level Full-Color Routing at
Visible Light. Nano Letters, 17(10), 6345-6352.

Full-color routing metalens

I Substrate
SR GaN Metalens

Photodiode

Wavelength multiplexed meta-lens

Meta-lens wavefront (rad.)
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*-;/A PlanOpSim Meta-surfaces challenges & opportunities

/or— Design /Fab . /Module N
ACTP opioptics  mesotens ntegrator < Technology needs an eco-system
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< Submit meta-surface designs to manufacturing partner O-ordey 198$,MeASUrEMENt . vaue
from design f oo
> Supported wavelength 940nm and size up to 5x5 mm = o
<+ Multi-project wafer & PDK process design kit = | == #
> Reduce prototyping time ;| : ,
> Reduced/shared NRE cost 1
< Additional processes/wavelengths/materials are needed _
Step 2: run design
Design Job
Step 1: select PDK and optical target
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Large area design

+ Standard meta-surface design flow:

> Meta-atom: periodic boundary implicit local
periodic approximation (LPA)

> lgnores near field coupling

« Overlapping Domain Approximation (ODA)
> Expand simulation area per met-atom
> Increased accuracy but time consuming

LPA error map ODA error map
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+ End result: sub-optimal design for large areas!

« Drastically faster methods are called for!

— %4 PlanOpSIim

P—

Enlightened Planar Optics
WWW PLANOPSIM.COM

Sample meta-surface
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OFPTICA

Formerly OSA
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EUROPEAN PHOTONICS
INDUSTRY CONSORTIUM

Contact us to discuss your application!
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