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INTRODUCTION

KEYWORDS:  General concerns about environment & health [1] . What ?

PD}ileolte(z:rtli?cCrlgeSttii e - Main goal: bring sensing ressources everyone can reach - Core solution: Resonant waveguide grating filters [2] made in
Si;N, and SiO, using CMOS compatible process.

Multispectral filtering 3 How ? , .
CMOS integration 0 Filters are embedded on 300mm glass wafer (independant
component)

—> Retained principle: Spectral analysis over Visible — Near-
VIS & NIR ranges

Infrared ranges (spectrometer-like)

FILTERING

Design : Resonance at Ap STRUCTURES

Processing

What A for a wanted Ay ? [2,5]
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Measurements RESULTS

- Camera/Image | Spectrometer

E Zoom on H3’s resonance Simulation tool: RCWA method with Reticolo [3]
- 100, Not far .. : : : o * : :
.\ Transmission through 4 filters — Measurement vs Simulation at 0° incidence” Influence of a conical non-polarized
) ;-ﬂ-a; OBJECTIVE«— +—— Magnification : x20 ~ from the . .
i gﬂ The complete matrix is illuminated, e broadening 100 II‘ICIdeI‘ICG on the response [4]
. = ' SAMPLE —® "™ but only a spot of 5um is analyzed g ..
| ‘% by the specttometer [ limit of 20 H3 transmission— simulation with a 1°-light-cone
= CONDENSER‘:’“‘:} (almost closed) E finite-size 80
s effects for Q o0
- o
—1 | i—— Field diaphragm *Uodated - 100 pym 3: 0 * 19 - measurement 90
S 2©@-1mm) paate | | I N £ 60 * H3 - measurement —~
SOUECE 1@\ data 4025 530 535 540 545 550 555 560 565 570 575\ Patches 9 # H8 - measurement X gl
: Wavelength (nm) g 50 . %2 - measurement “;
- =Y - SIMuU
Transmissions through the different filters of the matrix * t E a0l . . T3 -sm '% 70
100 ) L _ oo . % g e I . (2 - SiMU 2 601
- Lo dhide it e hasblie Ll Transmission through H3 filter I: 30 1 . g mes H3 - measurement *
” I. Ll "-""_;l;l-'-_ BTy L e ._ W " !I 'l“ lln ," “f; W‘N siv 100 T 20k 3 . E sol H3 - simu with incident cone of 1°
80 | A o ) .I iyl ' il -i_.{I : 90 " : ' a
) | | ' ' ' I" — I 10 . ° 40+
S 60 = ;2: 350 400 450 500 550 600 650 700 750 800 850 900 950 30 475 500 535 S50 575 600 625 650
2 so @ | * T measured Wavelength (nm) Wavelength (nm)
E sol - € . through H3 filter
"_E e o * Envelope of 17 I8 I9 110 H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 G1 G2
30 - © I L.
ol 20/ transmjssion 383.0 | 411.0 | 439.0 | 467.0 | 494.75 | 522.5 | 550.25 | 578.75 | 605.0 | 632.25 | 659.5 | 686.75 | 714.0 | 741.25 | 768.75 | 796.0
10
10/ L PP 386.7 | 413.6 | 442.0 | 469.5 | 496.9 | 524.0 | 550.8 | 577.4 | 604.3 | 630.8 | 657.9 | 684.8 | 711.8 | 739.2 | 765.9 | 793.4
| | | | | | | | | | | | 350 400 450 500 550 600 650 700 750 800 850 900 950
gso 400 450 500 550 600 650 700 750 800 850 900 950 Wavelength (nm) 0.97 0.63 0.68 0.54 0.43 0.29 0.10 0.23 0.12 0.23 0.24 0.28 0.31 0.28 0.37 0.33
Wavelength (nm)
Numerical and experimental Production of grating filters with > Perspectl.ves.. 1] ES. MeLamore et al, “FEAST of biosensors: Food, environmental and
demonstration of a filter matrix made dielectric material, adapted to CMOS * Pass-band filter (instead of aBgriclultural serisig%technol(;%izei) (FEAST) in North America”, Biosensors and
. . _ : ioelectronics 178 (January :
of resonant Wavegulde gratlngs Process, onto 300 mm ST platform i}:op ]}an(}i hkgllc/[e(;es) e .:I e : D [2] G. Quaranta et al., “Recent Advances in Resonant Waveguide Gratings”,
- Numerous narrowly filtered bands - Access to industrial quality o e oL , : : Laser & Photonics Reviews 12, 1800017 (2018). | o
5D L. . . - . . comp atible materials [3] JP Hugonin and P. Lalanne, “Reticolo .software for grating analysis”, Institut
eterministic resonance properties (position & half- —> Low-cost because usual dielectric materials and hous Si d'Optique, Orsay, France (2005) http://doi.org/10.5281/zenodo.4419063
width) through geometrical parameters processes, and mass-production %ainorpt.ous lt) CMOS [41dL-d131?\£3;Sbet %1., "gharactczriIZ\Iation Sftpgc()lt;)rggSc;gzst(azloclzl)lpling to and from
. . . . . ntegration onto guided light by absorbance," J. Nanophot. , .
- ReJectlon mode - Can be lntegrated onto CMOS Image SE€nsor 5 [5] H. Benisty, J.J. Greffet, P. Lalanne, “Introduction to Nanophotonics”, Oxford

image sensor (CIS)

—> Visible to Near-Infrared spectral domains Graduate Texts, ISBN:9780198786139 (April 2022)



