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Integrated Photonic Chemical Sensor: A schematic
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Sensor platform: Materials selection for MIR
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Glass—on-Silicon
Chalcogenide Glasses
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Chalcogen elements

Wide IR transparency window

Tunable optical properties
Ease of fabrication




ChG methane gas sensor
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On-chip sensing of methane gas using MIR absorption

Han, Zhaohong, et al. APL, 2016




On-chip Detectors
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PbTe film as a MIR photoconductor
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Integration of PbTe with a waveguide to enable room-temperature operation
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PbTe detector integrated with a ChG waveguide
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PbTe integration coupling efficiency analysis

a Thin PbTe layer
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PbTe integration without a spacer is feasible
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Waveguide-Integrated Detector
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Photocurrent (mA)

Waveguide-Integrated Detector at RT
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Han, Zhaohong, et al. APL, 2016

15



Enhanced Detection: PbTe Detector in a Resonant Cavity
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Resonant Cavity Enhanced IR Detector
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Enhanced detectivity inside a cavity

= Detectivity increases when photodetector size decreases

Jianfei Wang et al., Opt. Express 18, 12890-12896 (2010)  Packaged Prototype
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Packaged integrated detector on a silicon platform

Cross-sectional view of 1 photodetector
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Successful fabrication of integrated prototype
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Integrated Methane Gas Sensor:
Case Study
Oil and Gas - Pipeline leakage monitoring

Joseph De Wolk, Will Wolfe, Preston Kutney, Ozzie Ortiz
Sloan School of Management
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Oil and Gas Sensing
MIT Sloan School of management

PIPELINE LEAKAGE
MONITORING

Requirements:

 10-200 ppm sensitivity

 High selectivity and low false positive rate
« Low power consumption
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Pipeline leak detection with integrated photonic sensors can save billions $$
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Based on assumptions from California Energy Commission Report 21
Natural Gas Leak Detection Sensor for Widely Deployable Networks” O. Herrera, M. Frish, D. Bamford, M. Laderer. Dec 2015.




Applications of Integrated Photonic Sensors
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GlobalPhotonics Sensors Market

Global Photonics Sensors Market

Global Photonics Sensors Market
is expected to reach $15.2 Billion by 2020
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Where do we go from here?

What direction should the
Integrated Photonics industry
take?
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Integrated Photonic Systems Roadmap 2016:

AIM Photonics Academy and INEMI
.00V
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e Sensors

2016 Roadmap:
Technology, Components,
Equipment, Supply Chain

Developed by AIM Photonics Academy

in collaboration with

20 17 RO ad m ap The MIT Microphotonics Center and the International

Electronics Manufacturing Initiative (iNEMI)

Photonic integrated circuit RELR——
packaging and reliability
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Questions?
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