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Toward hybrid Polymer-Porous silicon waveguideéi

for Vernier effect optical biosensors
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PSi advantage : High sensing sensitivity
Bulk material advantage : Low propagation losses
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Porous silicon MR fabrication
Thermal treatment of PSi

Partial oxidation remove native hydrophobicity, im-
prove PSi layers stability in time and tune Rl

* Photolithography and etching

7~ N s\

Insolation .
of photoresist development dry etching
of photoresist of core waveguide

UV exposure

]
LIl B

Optical confinment layer Optical confinment layer

 PSi MR sensor

lon bombardment

ALY
NN

Optical confinment layer

MEB picture of a porous silicon
micro-resonator

Side view of a waveguide

Gap between micro-resonator
and access waveguide

P+ Boron doped Si (5mQ.cm™') ; Current density
applied : (Core/Cladding) (50/80) mA.cm ™2 ; HF sol.
prop. HF(50%)/ethanol/water : 2:2:1.

Optimization of ridge PSi wavegquides dimensions

Losses evaluation in PSi waveguides

» Choice of PSI porosity and
oxidation rate

Full pore filling
after oxidation

Studied oxidation (500°C(1h)()) .
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 Determination of losses with
waveguide dimensions
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Sensitivity and Limit of detection

- Sensitivity of PSi MR

Sensitivity TEQQ nm/(pg.mm-2)
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Optimized performances :
S=0.04 nm/(pg.mm=?)
LOD=0.5 pg.mm ™ *
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Sensor characterisation

- Experimental setup

Peltier thermostat

Tunable laser Power-meter
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PSi MR homogeneous sensitivity cha-
racterisation
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Vernier effect : Cascaded micro-resonators
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Vernier effect can improve sensor performances
with a reference interferometer
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- MR integrated sensor sensitivity and
LOD
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* Perspectives

» Hybrid PSi-polymer fabrication pro-
cess optimization

» Microfluidics
« Experimental functionalization

— Lannion-Trégor

COMMUNAUTE
Lannuon -Treger Kumuniezh



