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Optocoupler frequency converter

Overview

Optocouplers are essential in feedback loops, signal isolation, and safety-critical
applications, particularly in switch-mode power supplies, PLC inputs, and motor drive
circuits.

Key Takeaways

Optocouplers provide galvanic isolation in frequency converters, enabling safe and
reliable signal transfer, but their frequency response and reliability must be carefully
managed.

Function and Construction

An optocoupler (or opto-isolator) transfers electrical signals between two isolated
circuits using optical coupling, typically consisting of an IR LED and a photodetector
such as a phototransistor or photodarlington. This allows both AC and DC signals to
pass across the isolation barrier, which is crucial in frequency converters to prevent
electrical interference, protect sensitive components, and ensure user safety. The
device's current transfer ratio (CTR) and parasitic capacitance are key parameters
that determine its operating frequency and switching performance.

Frequency Considerations

In frequency converter applications, the optocoupler's bandwidth and propagation
delay directly affect the feedback loop and overall converter stability. For example, in
LLC resonant converters, the optocoupler introduces a frequency-domain pole that
can be approximated around 10 kHz, but this varies with the specific device and bias
point. Designers often compensate for this by adjusting Ioop bandwidth or using lar
value capacitoss :
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High-speed optocouplers like the 6N137 series offer propagation delays under 50 ns,
suitable for transmitting frequency- or pulse-width-modulated signals.

Reliability and Failure Mechanisms

Optocouplers in frequency converters are prone to intrinsic failure mechanisms,
including LED degradation, phototransistor aging, and thermal stress. The overall
efficiency of an optocoupler is the product of its internal components' efficiencies, so
damage to any part can reduce performance or cause failure. Testing and screening
for reliability are essential, especially in high-frequency or high-voltage applications.

Design ConsiderationsCTR and temperature dependence: Ensure the optocoupler
maintains sufficient CTR across operating temperatures. Parasitic capacitance: Limits
high-frequency performance; choose devices with low capacitance for fast switching.
Linear vs. digital isolation: Linear optocouplers with integrated photodetectors
improve bandwidth and linearity for analog feedback loops.

Feedback loop compensation: Properly account for optocoupler poles in the
converter's control loop to maintain stability.

Practical Applications

Optocouplers are widely used in isolated power supply feedback, high-voltage
monitoring, and adaptive control systems within frequency converters. They allow
safe signal transfer while maintaining isolation between high-voltage and low-voltage
sections. In summary, optocouplers are essential for safe and effective signal
isolation in frequency converters, but careful attention to frequency response,
propagation delay, CTR, and reliability is critical for robust design.

Article Content
Optocoupler Breakage in Frequency Converter Use

The motivation for this thesis topic came from the observation that optocouplers
were breaking relatively often in frequency converter circuits, and the aim of this
work is to find a suggestion for testing

ANP113 | Feedback loop compensaion of a current-mode Flyback

In most isolated converters requiring tight output voltage regulation, an optocoupler
is commonly used to transfer the feedback signal across the isolation barrier from the
secondary side (compensator) to the

Practical Feedback Loop Design Considerations for Flyback Converter ...

The TL431 and an optocoupler play an important role for stable feedback and control
loop, and this application report describes the design considerations to make the
entire loop stable for achieving
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ANOOO7 | Understanding Phototransistor Optocouplers

In order to design a functionally robust and reliable application with optocouplers, it is
essential to understand not only the device''s main parameters and parasitic
elements, but also their tolerances

Optocouplers, Optoisolators | Isolators | DigiKey

Optocouplers are essential in feedback loops, signal isolation, and safety-critical
applications, particularly in switch-mode power supplies, PLC inputs, and motor drive
circuits. Optocouplers are

High Speed Optocouplers - Mouser

Mouser is an authorized distributor for many leading High Speed Optocoupler
manufacturers including Broadcom, onsemi, Renesas, Toshiba, Vishay & more. High
Speed Optocouplers detect, emit,

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

Feedback Loop Design of an LLC Resonant Power Converter

The minimum switching frequency of the converter is specified at 70 kHz. As a rule of
thumb, the gain crossover frequency should be below one-fifth of its minimum
switching frequency.

Design of a TL431-Based Controller for a Flyback Converter

In this report, an example design and verification procedure for a TL431-based type 2
voltage controller is presented. PLECS small-signal analysis tools are employed to
calculate the open and closed-loop

Optocoupler Circuits | Nuts & Volts Magazine

Simply described, an optocoupler device is a sealed, self-contained unit that houses
independently-powered optical (light) Tx and Rx units, that can be coupled together
optically.

U-160 Simple Circuit Modifications Enhance Optocoupler Performance

To this end other circuit topologies will be presented to improve the effective fre-
quency bandwidth of a given optocoupler. Note that the effective frequency
bandwidth can be consid-ered as a figure of

Application Note 951-2

© 2026 METRA FIBER MARKET - All rights reserved



Page 4/5

The voltage to frequency converter gives an output frequency proportional to VIN.
The maximum frequency that can be transmitted through the optocoupler is
approximately:

Characterize optocouplers in the feedback loop of high-frequency

If these results show an undesirable pole at a frequency within the circuit''s
operational range before the 0-dB crossover, then add a zero in series with the LED
circuit to compensate and

Understanding Phototransistor Optocouplers

Understanding Phototransistor Optocouplers Content you may also like An
optocoupler, also known as photo-coupler or opto-isolator, is a component which can
transfer an electrical signal

Optocoupler Tutorial for Beginners

An optocoupler uses light to transfer signals from one circuit over to another. This
guide shows you how they work and how to use them.

Optocouplers, Optoisolators | Isolators | DigiKey

Shop DigiKey''s large in-stock selection of Optocouplers, Optoisolators. View
inventory, pricing and order now for same day shipping!

Transistor Output Optocouplers Frequently Asked Questions (FAQs)

A: Optocoupler datasheets present in the timing section a table with values to
calculate the typical timing behavior. There are typical values for ton, toff, rise and
fall times available which can help estimate

Feedback loop compensation of a current-mode Flyback converter

Control-to-output transfer function of a current-mode flyback converter Analysis and
design of a type-2 compensator circuit with optocoupler Impact of optocoupler CTR
and parasitic

Related Video Reference

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

Continue your research online:

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

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