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Energy-saving type of relay protection
optical isolator

Overview
With the help of an optically-isolated relay, the device''s digital control unit and the
analog signal system can be physically isolated, enhancing the precision of the
device by minimizing noise.

Key Takeaways
Optically-isolated solid-state relays (PhotoMOS or photorelays) provide energy-
efficient, reliable relay protection by combining LED-driven optical input with MOSFET
or triac output for galvanic isolation.

Working Principle

An optically-isolated relay uses a light-emitting diode (LED) on the input side to
transmit a signal across an optical barrier to a photo sensor array, which then drives
MOSFETs or triacs on the output side, switching the load without direct electrical
contact between control and load circuits. This design ensures galvanic isolation,
reduces ground loops, and protects sensitive control electronics from high voltages or
transients.

Energy-

Saving Features

Low input current: A typical PhotoMOS relay requires 10–20 times less current than
an equivalent electromechanical relay, e.g., 5 mA vs. 50–100 mA. No moving parts:
Eliminates coil power consumption, contact bounce, and mechanical wear, extending
operational life and reducing energy loss.
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Low on-resistance: MOSFET-based outputs minimize voltage drop and power
dissipation during conduction, improving efficiency. Fast switching: Reduces energy
wasted in transitional states and allows precise control in high-frequency
applications.

Applications

Industrial automation: Isolates sensor lines, drives solenoids, and protects PLC inputs.
Power electronics: Controls IGBT/MOSFET gates in inverters or motor drives with
minimal energy loss. Automotive systems: Provides insulated interfaces for intelligent
power modules (IPMs) and high-voltage battery management.

Home/IoT devices: Safely switches mains loads while keeping microcontrollers
isolated from transients. Test and measurement: Switches analog signals without
relay bounce, reducing noise and improving measurement accuracy.

Design Considerations

Output type: Choose MOSFET for DC or low-leakage applications, triac for AC loads.
Isolation rating: Ensure compliance with safety standards; some relays offer up to
5,000 V AC isolation. Thermal management: Rising temperatures increase on-
resistance; protective circuits with negative temperature coefficients can prevent
overcurrent damage.

Leakage current: Even when off, some SSRs allow small currents; consider for high-
impedance loads.

Advantages Over Mechanical Relays

Silent operation, bounce-free switching, and extremely long life. Reduced power
consumption and smaller footprint. Enhanced reliability under shock, vibration, and
high-frequency switching conditions.

In summary, energy-saving optically-isolated relays combine low-power LED control,
MOSFET or triac output, and galvanic isolation to provide efficient, reliable, and long-
lasting relay protection suitable for industrial, automotive, and consumer
applications.
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Optoisolator Relay: Working Principle & Applications

An optoisolator relay uses an optical input (LED) and an isolated output switching
element (MOSFETs or triac structure) to provide relay-like on/off

Working With Optically Isolated Relays

Protection Thanks to a built-in protective circuit in some latching-type models, some
optically isolated relays can safeguard motors, power supplies

Working With Optically-Isolated Relays

With the help of an optically-isolated relay, the device''s digital control unit and the
analog signal system can be physically isolated, enhancing the precision of the
device by minimizing noise.

Working With Optically-Isolated Relays

Not all optically-isolated relays end up in test and measurement applications.
Increasingly, these relays also switch and protect small motors, power supplies and
control devices with load currents up to 10

Opto-isolators – solid-state relay, isolation voltage, current transfer ...

Opto-isolators, or optocouplers, transmit electrical signals between circuits while
providing electrical isolation.

Isolator Presentation

The ground loop can be broken by simply disconnecting the grounds, or by more
sophisticated means: common-mode chokes, frequency selective grounding,
differential amplifiers, and galvanic isolators.

Opto-isolator

Since LEDs can sense light in addition to emitting it, construction of symmetrical,
bidirectional opto-isolators is possible. An optocoupled solid-state relay contains a
photodiode opto-isolator which

Basics of Solid-State Relays

There are many methods available to achieve isolation for a solid-state relay. Photo
or optical isolation technologies are well established in the industry for the last few
years. New

Which Type of Opto-Isolator Is Right For Your Circuit?
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Opto-isolators use optical coupling to transfer signals across the isolation barrier,
while relays use mechanical contacts controlled by an electromagnetic coil.

Optoisolators: What They Are and How They Work | Electrical4U

Optoisolators prevent high voltages from affecting or destroying the system receiving
the signal. They can also remove electrical noise from signals and enable
communication between

Optoisolators: What They Are and How They Work | Electrical4U

Optoisolators are also known as optocouplers or optical isolators. Types of
Optoisolators An optoisolator consists of three main parts: a light source, a light
sensor, and a dielectric barrier.

Opto-Isolator Circuit: A Comprehensive Guideline

Introduction to Opto-Isolator Circuit s An opto-isolator, also known as an optocoupler
or optical isolator, is an electronic component that provides electrical isolation
between two circuits

What is an optoisolator and how does it work?

In this way, the input signal can either generate electric energy or modulate an
electrical current that''s coming from an electronic device or other power supply.
When the input current is

What are the advantages of solid-state isolators compared with optical ...

Optically isolated solid-state relays (SSRs) (also called optocouplers or photovoltaic
relays) were developed to overcome some of the performance limitations of
electromechanical

Working With Optically-Isolated Relays

Most optically-isolated relays today will ultimately become part of sophisticated test
and measurement systems. To keep pace with advances in the electronics industry,
these systems increasingly require

Optocoupler Tutorial and Optocoupler Application

Optocoupler Tutorial Summary Optocouplers and Opto-isolators are great electronic
devices that allow devices such as the power transistors or a triac to be controlled
from a controllers

The Ultimate Optocouplers Guide: Isolation, Types, and

Our complete optocouplers guide covers what they are, how they work, the different
types, and key applications. Learn to select the right opto
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Optocoupler: Its Types and Various Application in

Optocoupler also called Opto-isolator, photo coupler or optical isolator. Often in
circuits, especially low voltage or highly noise sensitive circuits,

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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