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Poor quality optocoupler

Overview
This paper presents a definite and comprehensive research on optocoupler failure
mechanisms and package reliability.

Key Takeaways
Poor performance of optocouplers is primarily caused by LED aging, CTR degradation,
improper biasing, and environmental stress factors.

LED Aging and CTR Degradation

The main cause of optocoupler performance decline is the reduction in LED efficiency
over time, which directly affects the Current Transfer Ratio (CTR)—the ratio of
phototransistor current to LED current.

As the LE

D ages, its quantum efficiency decreases, meaning fewer photons are emitted per
unit of input current. This leads to a lower phototransistor response and reduced gain
in the optocoupler.

CT

R degradation is influenced by space-charge recombination currents increasing over
time, which reduces the radiative diffusion current responsible for light emission,
further lowering performance.
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Biasing and Circuit Integration

Optocouplers require proper biasing to operate in their linear region. Incorrect
forward current through the LED or improper collector-emitter voltage on the
phototransistor can cause distorted feedback signals, poor transient response, and
unstable voltage regulation in applications like switch-mode power supplies (SMPS).

Operating the LE

D below its recommended current range results in insufficient optical power,
weakening phototransistor activation and degrading system performance.

Environmental and Operational Stress

High temperature, high current density, and mechanical stress can accelerate
degradation mechanisms such as electromigration, crystal defects, and metal
diffusion in the LED and phototransistor. These effects increase non-radiative
recombination centers, further reducing quantum efficiency and CTR. Package-
related failures, such as thermomechanical stress between bonding wires and epoxy,
can also contribute to early-life failures.

Radiation Effects

In specialized applications like space systems, optocouplers are susceptible to
radiation-induced damage, including total ionizing dose (TID) effects, displacement
damage, and single-event effects (SEEs). These can permanently reduce
performance or cause transient failures, particularly in current transfer optocouplers
and high-bandwidth digital isolators.

Summary

Poor performance of optocouplers arises from a combination of intrinsic aging of the
LED, CTR degradation, improper biasing, and environmental or radiation stress. To
maintain reliable operation, designers must consider correct biasing, thermal
management, and component selection, and account for long-term degradation in
critical applications.
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Article Content

Manufacturing and Reliability

The area of greatest concern in optocoupler reliability has been the infrared LED. The
decrease in LED light output power over current flow time has been the object of
considerable attention in order to

Don''t Let Your Feedback Loop Fall Flat: Bias Your ...

Optocoupler biasing is a critical yet often overlooked aspect of isolated SMPS design.
Ensuring proper biasing of both the LED and phototransistor sides of the optocoupler
is essential for

Failure mechanisms and package reliability issues in optocouplers

This paper presents a definite and comprehensive research on optocoupler failure
mechanisms and package reliability.

Guide to Choosing Optocouplers, Relays, and SSRs

When considering switching device selection for control systems, you need to choose
between optocouplers, mechanical relays, and SSRs based on the

ANO006 | Lifetime of Optocouplers

When considering the components themselves, some can fail completely or degrade
in performance with time. For optocouplers, the performance (Current – Transfer -
Ratio) degrades over time

Understanding Optocoupler Biasing for Stable Isolated SMPS Feedback

To work well, they need to be correctly connected and used in the feedback loop. If
not set up properly, they can lead to instability, poor transient response, and
degraded regulation.

Make sure your optocoupler is properly biased

When you are designing an isolated feedback network, you must consider the
tolerance of the optocoupler and all other components that determine the large
signal gain. Neglecting this task could

Priori information analysis of optocoupler accelerated degradation ...

In this paper, the optocoupler failure mechanism verification test is designed and the
experimental results are analyzed and the prior information is obtained.

Life evaluation of optocoupler based on accelerated model
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In this research activity we focused on an optocoupler from a power grid company.
By analyzing the sensitive stress that leads to its degradation, four groups of
accelerated life tests based on hot flash

Optocoupler Fairchild QTC H11N1 Failure Analysis

Gideon Analytical Labs received several Fairchild QTC H11N1s, a high-speed logic
optocoupler, in 6-pin plastic DIPs. The devices were reported as some good, some
intermittent and

(PDF) Optocouplers Ageing Process : Study and Modeling

PDF | On Nov 5, 2007, Jaleleddine Ben Hadj Slama and others published Optocouplers
Ageing Process : Study and Modeling | Find, read and cite all the research you need
on ResearchGate

Optoelectronics: Optocouplers

Assembling these two components into an integrated circuit (IC) package gives us a
basic optocoupler. Before investigating commercially manufactured optocouplers,
let''s explore what is

How to accurately detect the quality of optocoupler (optocoupler ...

Correctly detecting the quality of optocoupler components can help engineers
promptly troubleshoot faults and avoid potential system issues. Below, we will
provide a detailed introduction

What is an Optocoupler and How to Choose the Right One?

The response time of an optocoupler, which includes the rise and fall times, is critical
in applications where timing is essential. Faster response times enable the
optocoupler to accurately follow the input

Optocoupler ICs: Applications and Component Selection

Important Optocoupler IC Specifications You''ll likely start by looking at mounting
style for optocoupler ICs; they are available in through-hole DIP packages or as
surface-mount components.

Optocoupler not working properly, current in diode

The optocoupler might not be saturating because it does not have enough "gain",
called the Current-Transfer-Ratio (CTR). Your part is rated for a CTR of 100-200%.
That is, for every mA of

Common Problems with PC817 Optocouplers and How to Solve Them
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Common Problems with PC817 Optocoupler s and How to Solve Them Common
Problems with PC817 Optocouplers and How to Solve Them The PC817 optocoupler is
widely used

HCPL-0201-500E Optocoupler Communication Failures and Repairs

One of the most common issues that affect optocoupler communication is electrical
noise. External electromagnetic interference ( EMI ) or internal signal distortion can
degrade the quality of
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This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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