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Applications of MEMS fiber optic pressure
sensors

Overview

Recent Progress in MEMS Fiber-Optic Fabry-Perot Pressure SensorsHere we review
the basic principles of MEMS fiber-optic FP pressure sensors and then discus.

Key Takeaways

MEMS fiber optic pressure sensors use Fabry-Perot interferometry to convert
pressure changes into optical signals, offering high accuracy, small size, and
resistance to harsh environments. Working PrincipleMEMS fiber optic pressure
sensors typically operate based on Fabry-Perot (FP) interference. A sensitive
diaphragm forms one surface of the FP cavity, while the fiber end face forms the
other.

External pressure deforms the diaphragm, changing the cavity length, which alters
the interference pattern of light reflected within the cavity. This optical signal is then
measured to determine the applied pressure with high precision.

The MEM

S fabrication allows integration of micro-scale mechanical structures directly onto
optical fibers, enabling compact and highly sensitive designs.

Advantages

High accuracy and linearity: MEMS FP sensors provide precise pressure
measurements with minimal nonlinearity, often below 0. 5%. Small size and
flexibility: Sensors can be as small as 0.
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2 mm in diameter, suitable for medical endoscopy, aerospace, and industrial
monitoring. Harsh environment tolerance: Fiber optic sensors are immune to
electromagnetic interference, resistant to corrosion, and capable of operating at high
temperatures, with some designs functioning up to 1200 °C using sapphire
diaphragms. Low temperature cross-sensitivity: Integration with fiber Bragg gratings
allows temperature compensation, improving measurement reliability in varying
thermal conditions.

ApplicationsMEMS fiber optic pressure sensors are used in diverse fields: Industrial
and structural monitoring: Oil & gas, civil engineering, and aerospace applications.
Medical devices: Miniature sensors for endoscopy and other minimally invasive
procedures. High-temperature environments: Sapphire-based sensors for aerospace
and energy sectors.

Research and laboratory use: High-fidelity pressure measurements in
electromagnetic or RF-rich environments.

Recent Developments

Recent advances include: Two-photon polymerization 3D printing for complex
microstructures. All fused-silica sensors to eliminate thermal expansion mismatch
and extend high-temperature capability to ~530 °C. Batch fabrication techniques
using laser fusion and anodic bonding for cost-effective, uniform production.

Integration with signal conditioning technologies to enhance long-term accuracy,
repeatability, and low drift in harsh environments.

Commercial Products

An example is the OPP-M sensor by Opsens Solutions, a MEMS-based fiber optic
pressure sensor with high-frequency response, miniature size, and resistance to
magnetic resonance and electromagnetic interference. It can be customized for OEM
applications and integrated into host systems for industrial monitoring.

MEM

S fiber optic pressure sensors continue to evolve, with ongoing research focusing on
new materials for extreme conditions, further miniaturization, and improved
temperature compensation, making them increasingly versatile for industrial,
medical, and aerospace applications.
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Article Content
Recent Progress in MEMS Fiber-Optic Fabry-Perot Pressure Sensors

Here we review the basic principles of MEMS fiber-optic FP pressure sensors and then
discuss the sensors based on different materials and their industrial applications.

A MEMS-Based High-Fineness Fiber-Optic Fabry-Perot Pressure

In this paper, a high-fineness fiber-optic Fabry-Perot high-temperature pressure
sensor, based on MEMS technology, is proposed and experimentally verified.

(PDF) Temperature-compensated fiber-optic Fabry-Perot pressure

In this manuscript, a high-sensitivity optical fiber Fabry-Perot sensor based on all-
sapphire is proposed and fabricated for pressure sensing in ultra-high temperature
environments.

Microelectromechanical system-based, high-finesse, optical fiber

A high-finesse, optical fiber, extrinsic Fabry-Perot interferometric (EFPI) pressure
sensor based on a microelectromechanical system (MEMS) technique is proposed and
experimentally

MEMS Fiber-Optic Pressure Sensors: Recent Advances and

Here we review the basic principles of MEMS fiber-optic FP pressure sensors and then
discuss the sensors based on different materials and their industrial applications.

The design and fabrication of an optical fiber MEMS

In this paper, we designed and fabricated a kind of optical MEMS pressure sensor
which provides a wider measurement range, better linearity and sensitivity. The
MEMS pressure sensor is fabricated

Advances in high-performance MEMS pressure sensors: design

Although microelectromechanical system (MEMS)-based pressure sensors have been
widely used for decades, new trends in pressure sensors, including higher sensitivity,
higher

MEMS-Based High-Temperature Fiber-Optic Acoustic Pressure

This article presents a novel fiber-optic Fabry-Perot (FP) high-temperature acoustic
pressure sensor for addressing the measurement of high acoustic pressure levels in a
350 - C

A Review of Railway Infrastructure Monitoring using Fiber Optic Sensors
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Fiber optic-based monitoring systems use quasi-distributed and continuously
distributed sensing techniques for real time measurement and long term assessment
of structural properties.

MEMS Fiber Optic Sensor Market: 10.7% CAGR & Analysis

The MEMS Fiber Optic Acceleration Sensor market is projected to reach $29.39 billion,
driven by industrial and transportation applications. Analyze growth drivers and key
market dynamics.

News & Events | Gore

Stay updated with Gore''s latest innovations, products, press releases, and event
appearances across 5 G, aerospace, clean energy, and more. Explore news,

IMU Sensor: The Best 2026 Technical Guide for Engineers

The underlying physics of inertial sensing — Newton''s second law and the Coriolis
effect for vibratory MEMS gyroscopes — is well documented in the IEEE Standard 952
specification format guide for

Products Overview | Bosch Sensortec

Best-in-class MEMS Bosch sensors with innovative features and in a variety of sizes
for ease of use in a broad scope of applications. Find your sensor here.

Paper Title (use style: paper title)

Recent advancements including coherent detection, optical amplification, and fiber-
optic sensing are discussed, along with their impact on future networks. The review
highlights OFC applications in

Geotechnical Structure Monitoring Market 2026-2034

Advancements in Sensor Technologies Recent breakthroughs in fiber-optic, MEMS,
and wireless sensor networks have significantly lowered installation costs while
improving data accuracy.

List of sensors

Active pixel sensor Back-illuminated sensor BioFET Biochip Biosensor Capacitance
probe Capacitive sensing Catadioptric sensor Carbon paste electrode Digital sensors
Displacement receiver

Recent Progress in MEMS Fiber-Optic Fabry-Perot Pressure Sensors

Recently microelectromechanical systems (MEMS) fiber-optic Fabry-Perot (FP)
pressure sensors have attracted great interest. Here we review the basic principles of
MEMS fiber-optic FP
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Fiber Optic Mach-Zehnder Interferometer Sensor With Acoustic ...

Abstract The application prospects of fiber optic Mach-Zehnder Interferometer (MZI)
acousto-sensing technology in the field of partial discharge detection are promising.
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