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Dimensions used to produce the following 
matrix of 100 filters: 

Λ ∈ 220; 620 nm
D ∈ 120; 540 nm

hholes = 70 nm
hguide = 55 nm

(Designed, not assessed. It seems to be small variations, but 
not significant regarding results)
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✓ Production of grating filters with 
dielectric material, adapted to CMOS 
process, onto 300 mm ST platform

→Access to industrial quality
→Low-cost because usual dielectric materials and 

processes, and mass-production
→Can be integrated onto CMOS image sensor

✓ Numerical and experimental 
demonstration of a filter matrix made 
of resonant waveguide gratings

→Numerous narrowly filtered bands
→Deterministic resonance properties (position & half-

width) through geometrical parameters
→ Rejection  mode
→Visible to Near-Infrared spectral domains

𝛽 = 𝑝𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑖𝑜𝑛 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

100µm

1mm

Sample top view 
(photography)

N° filter I7 I8 I9 I10 H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 G1 G2

𝛌𝐑,𝐬𝐢𝐦𝐮 (nm) 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

𝛌𝐑,𝐦𝐞𝐚𝐬 (nm) 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

𝚫𝛌𝐑 (%) 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

What 𝚲 for a wanted 𝝀𝑹 ?  [2,5] Example: ninc = nL = nSiO2 ; nH = nSi3N4 ; 
hguide = 55 nm ; hholes = 70 nm ; f = 0.40

❑ How ?
→Retained principle: Spectral analysis over Visible – Near-

Infrared ranges (spectrometer-like)

*Updated 
data

*

❑ General concerns about environment & health [1]
→Main goal: bring sensing ressources everyone can reach

❑What ?
→Core solution: Resonant waveguide grating filters [2] made in 

Si3N4 and SiO2 using CMOS compatible process.
Filters are embedded on 300mm glass wafer (independant
component)   

*

Simulation tool: RCWA method with Reticolo [3]

Influence of a conical non-polarized 
incidence on the response [4]

Some behaviors by varying 
parameters:

• λR decreases when hholes and 
hguide reduce, since they are 
correlated through neff (and 
vice-versa).

• The full width at relative 
half-maximum Δ𝜆1

2

increases

with the grating heigh hholes.

*

𝚫𝝀𝟏
𝟐
= 𝟓𝒏𝒎

Zoom on H3’s resonance

Not far 
from the 
broadening 
limit of 
finite-size 
effects for 
100 µm 
patches

➢ Perspectives :
• Pass-band filter (instead of 

stop-band like here)
• Use of other CMOS 

compatible materials 
(amorphous Si)

• Integration onto CMOS 
image sensor (CIS) CIS

𝐓𝐚𝐫𝐠𝐞𝐭: 𝛌𝐑 = 𝟓𝟓𝟎 𝐧𝐦

Λneff
= 327 nm

→ λR = 543.5 nm
Λtrim = 331.55 nm
→ λR = 550 nm

𝐓𝐚𝐫𝐠𝐞𝐭: 𝛌𝐑 = 𝟓𝟓𝟎 𝐧𝐦

Λneff
= 327 nm

→ λR = 550 nm
Λtrim = 331.55 nm
→ λR = 560 nm


