
How to connect the power supply to the
fiber optic sensor 

Article Overview

Fiber optic sensors can be powered either electrically via remote amplifiers or optically using

power-over-fiber systems, enabling operation in high-voltage, EMI-sensitive, or remote environments.

Conventional Electrical Power

Most fiber optic sensors, such as those used in industrial photoelectric detection, rely on a Fiber Amplifier

Unit that provides electrical power to the sensor system. The fiber itself contains no electrical circuits, and the

sensing section operates purely optically, which allows the sensor to function in harsh environments with high

vibration, temperature, or electrical noise without risk of damage . The amplifier unit is typically located

remotely, and the fiber transmits light to and from the sensing point, minimizing the need for local electrical

connections.

Power-Over-Fiber (Optical Power Supply)

An alternative method is power-over-fiber (PoF), where optical fibers transmit laser light from a remote

source to a sensor node, which then converts the light into electrical power using a photovoltaic cell . This

approach is particularly useful in environments where electrical isolation is critical, such as:

o High-voltage areas (e.g., current transducers in power lines)

o Explosive atmospheres (e.g., fuel tanks)

o Strong electromagnetic fields (e.g., MRI machines) In PoF systems, a single laser diode can supply power to

hundreds or even thousands of sensor nodes, as each node typically requires only a few milliwatts of optical

power . The optical power is converted locally at the sensor node, allowing it to operate without direct

electrical wiring. This method also prevents electromagnetic interference and eliminates the risk of sparks or

electrical hazards.

Advantages of Optical Power Supply

o Electrical isolation: No conductive path, preventing shock or interference

o Remote deployment: Sensors can be powered over long distances without copper wiring

o Safety: Suitable for explosive or high-voltage environments

o Integration: Can be combined with wireless or optical communication for sensor networks 

Summary

Fiber optic sensors can be powered either by remote electrical amplifiers or via power-over-fiber systems.
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While conventional electrical powering is common for industrial applications, PoF provides unique

advantages in electrically sensitive, high-voltage, or hazardous environments, enabling large-scale sensor

networks with minimal local power requirements .

Learn how to install fiber optic cable with Network Drops'' easy step-by-step guide. Follow

Cables that are installed in the vicinity of high-voltage power lines should be grounded, including all-dielectric

cables. Maintain proper

It shows the connections between the light source, optical fiber, sensing element, detector, and signal

processing unit.

This article explains what fiber optics are and how they work in industrial applications. Learn important terms

and the basics of fiber

Learn how to wire fiber optic photoelectric sensors for industrial automation. This step-by-step guide covers

safety

Learn how to install fiber optic photoelectric sensors in industrial environments. This guide covers mounting,

cable

Optical Fiber (Transmission Medium, Sensing Element) Light modulated due to interaction with parameter of

interest (Measurand)

Connect brown wire and blue wire to DC 24V switching power supply; connect black wire to relay 0V. After

fiber optic is powered on,

Designers of fiber optic cable plants and networks depend on these specifications to determine if networks will

work for the planned

Connect brown wire and blue wire to DC 24 V switching power supply. Now let''s, see how we will use the

sensor?

Trying to connect your FU Series fiber optic sensor head to the FS-N40 Series fiber optic sensor from

KEYENCE? This

Therefore, the integration of optical fiber sensors in WSNs introduces benefits and new capabilities for the

design of advanced hybrid
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Optical fiber is comprised of a central core with a high refractive index surrounded by cladding with a low

refractive index. When light

Silica optical fibers are primarily used to transmit high-bandwidth data over long distances.

Fiber-optic sensors work well in tight spots and in applications with a high degree of electrical noise, but care

must be taken when

The powered fiber cabling solution combines high-performance, low-latency fiber-optic data connectivity with

a copper low-voltage dc
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