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24V Switching Power Supply Optocoupler
Protection Circuit
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Overview

Selective protection of 24 V DC load circuits EPD24 individually protects loads with
the lowest power loss, and an impressive performance in severe conditions.

Key Takeaways

A 24V switching power supply can use an optocoupler for galvanic isolation and
protection, with proper resistor selection, transistor driving, and overcurrent
safeguards to ensure safe and efficient operation. Optocoupler Basics for 24V
CircuitsAn optocoupler (or opto-isolator) transfers electrical signals between two
isolated circuits using light, typically from an LED to a phototransistor, ensuring that
high-voltage or noisy environments do not damage sensitive electronics like
microcontrollers or I/O expanders. In a 24V switching power supply, the optocoupler
can isolate the high-voltage side from the low-voltage control side while allowing
signal transmission.

Input Side Design
The LE

D side of the optocoupler requires a series resistor to limit forward current. For a 24V
input and a typical LED forward voltage of 1. 2-1.

3V, the resistor value can be calculated as: R = (V_in -V _f) /| f where V_in = 24V, V f

~ 1. 2V, and |_fis the desired LED current (e.g., 1-10 mA depending on the
optocoupler type) Usmg a low-current optocoupler like the FOD817 can reduce
power dissipa
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023W per channel.

Output Side Design

The phototransistor side can be connected in common-emitter configuration with a
pull-up resistor to the low-voltage supply. The resistor value should ensure that the
transistor saturates fully when conducting, minimizing voltage drop and power
dissipation. For example, a 2N3904 transistor driven by the optocoupler can handle
currents with minimal dissipation (~12 mW) if properly saturated.

Protection Considerations

Overcurrent Protection: Each 24V line should include overcurrent protection to
prevent damage to the supply, cables, and connected devices. Selective protection
can isolate only the faulty path without affecting other consumers.

Back EM

F Protection: For inductive loads like motors, a diode across the load prevents voltage
spikes from damaging the optocoupler or transistor. Thermal Management: Ensure
resistors and transistors are rated for the expected power dissipation. Using low-
current optocouplers and efficient transistor switching reduces heat generation.

Efficiency Tips

Use low-current optocouplers to reduce series resistor power dissipation. Drive the
phototransistor into saturation to minimize voltage drop and transistor heating.
Consider resistor dividers or level-shifting circuits if optical isolation is not strictly
required, which can further reduce power loss.

Summary

A well-designed 24V switching power supply with optocoupler protection should: Limit
LED current with a series resistor. Saturate the phototransistor to reduce dissipation.
Include overcurrent and back EMF protection.

Use low-power optocouplers for efficiency. Maintain galvanic isolation between high-
voltage and control circuits. This approach ensures safe, efficient, and reliable
operation of 24V switching circuits while protecting sensitive electronics.

© 2026 CGWEB NETWORK INFRASTRUCTURE - All rights reserved



Page 3/5

Article Content
Selective protection of 24 V DC load circuits

Selective protection of 24 V DC load circuits EPD24 individually protects loads with
the lowest power loss, and an impressive performance in severe conditions.

24 V DC overcurrent protection and power distribution

Protection in the 24 V DC environment is indispensable in order to protect consumers,
cables and installation against overcurrent. Furthermore it is necessary in the event
of a fault to switch off as

transistors

We have a robot, and it has 32 digital output, fed into a homemade PCB. On the PCB
we have optocouplers, which have a forward voltage around 1.2-1.3V. So | need to
drop the voltage a lot.

Optocouplers in Switching Power Supplies

Basic insulation is required in an optocoupler interface between a hazardous voltage
circuit and a non-touchable extra low voltage (ELV) circuit. The most widely used
insulation for optocouplers in switch

Using Opto Couplers

The main purpose of an optocoupler interface is to completely isolate the input circuit
from the output circuit, which normally means there will be two completely

EPD24 Selective Protection of 24V DC Load Circuits

EPD24-E4 and EPD24-A4 devices provide selective protection of 24 V DC power
circuits against overcurrent (overload, short circuit). They can operate in a wide

How To Build an Optocoupler-Based 24V Relay Driver Using the

In this project, we will design a relay driver circuit that uses the TLP3120 optocoupler
to switch a 24V relay on and off.

opto isolator

| have to provide some isolated inputs that accept 12-24V. There should be some
protection against reverse polarization, transient over-voltage and permanent over
voltage (up to 40V) to some degree.

Design Tutorial: Power-supply optocoupler basics
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An optocoupler solves this problem by sending feedback across the isolation barrier
with light instead of a direct electrical connection. On the secondary side, a light-
emitting diode inside the

24V DC 12.5A 300W Switching Power Supply

Favorable price and high quality 24V DC 12.5A switching power supply convert full
range of AC to DC at the 300W rated power. Compact size SMPS power supply

Generic 4 Channel USB to 340 Relay Module, 5V Type-C Interface

Key item features *VERSATILE CONTROL: Features a 5V power supply with both Type-
C interface and pin header connectivity for flexible integration into diverse projects.
*ADVANCED SAFETY: Built-in

Dreamlux 200W 24V 8A SMPS Power Supply | AC to DC Converter

Key Features: 200W SMPS power supply 24V DC output with 8A current 185-265V AC
input range 4kV surge protection Over voltage, overload, and short circuit protection
Premium metal body with

New In Box REIGNPOWER LP1050D-24S Rail Switching Power Supply 24V

Find many great new & used options and get the best deals for New In Box
REIGNPOWER LP1050D-24S Rail Switching Power Supply 24V 2.1A 50W at the best
online prices at eBay! Free shipping for

ROVOLT Slim Driver 48W 24V 2A SMPS Power Supply

Built with advanced switching technology, the ROVOLT SLIM Driver offers high
efficiency exceeding 89%, reducing power loss and operating temperatures. It
features comprehensive protection

METEK ME-24V02A-MS 24V 2A SMPS DC Switching Power Supply

24V 2A SMPS DC Switching Power Supply is a compact and reliable AC to DC
switching power supply designhed to provide a stable 24V DC output for industrial,
commercial, and embedded electronic

Original Power Supply IC TOP244YN TOP244Y TOP244 TO-220-7 New Power ...

The microprocessor then sends a power supply control signal to hold the power
supply in the on-state through the optocoupler U4. If the user presses the switch P1
again to command a turn off, the

Legrand Stabilised 24V DC Switching Power Supply 20W | 146605

Professional 24V/1A DC power supply with short-circuit protection and adjustable
voltage 21.6-26.4V. UL certified for industrial PLC and automation applications.
Compact DIN rail design with universal 100
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LM2596 Schematic - Fixed & Adjustable Buck Converter Circuits

Explore LM2596 schematics with fixed (5V) and adjustable output buck converter
circuits, including pinouts for efficient switching regulators.

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://cgweb.co.za
Technical inquiry: https://cgweb.co.za/project-enquiry.html

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