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Laser diode breakdown occurs due to electrical overstress, thermal effects, defect
formation, and catastrophic optical damage, all of which compromise the active
region or facets of the diode.

Article Overview

Electrical Overstress (EOS)

Laser diodes are highly sensitive to voltage and current fluctuations. Exceeding the
maximum rated current or voltage can cause immediate failure by perforating the P-
N junction or damaging the active region. Even small overcurrents beyond the lasing
threshold can exponentially increase current flow, leading to irreversible damage if
the diode exceeds its design limits . Electrostatic discharge (ESD) is a common
source of EOS, which can create localized defects that propagate under normal
operation .

Thermal Effects and Thermal Runaway

Localized heating in the active region can trigger a positive feedback loop where
increased temperature reduces the bandgap, causing higher absorption of laser light
and further heating. This thermal runaway can lead to material destruction in the
active zone, especially at microscopic weak points . High injection currents and poor
heat dissipation exacerbate this effect, accelerating breakdown.

Catastrophic Optical Damage (COD)
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Article Content
Laser Diode Failure Mechanisms

Wiki about the laser diode failure mechanisms such as ESD, current peaks, excessive
heat and the physical processes involved.

Catastrophic Optical Damage in Semiconductor Lasers: Physics and

Catastrophic Optical Damage in Semiconductor Lasers: Physics and New Results on
InGaN High-Power Diode Lasers Martin

05-01 Failure Mechanisms in Semiconductor Lasers

How can defects suddenly hit a laser, after a long silent time? The REDR
(Recombination Enhanced Defect Reaction) mechanism:

Laser Diodes - semiconductor, gain, index guiding, high power

Laser diodes are semiconductor lasers with a current-carrying p-n junction as the
gain medium. They are the most important type of

Laser Diodes: Laser diode operation 101: A user''s guide

Laser Diodes: Laser diode operation 101: A user''s guide As laser technology
proliferates, end users are coming into

Laser Diode Characteristics, Precautions for Use and Drive Circuit ...

Avoid using a laser diode near fluorescent glow lamps because the laser may be
degraded or destroyed by induced

Laser Diode Failure Mechanisms

Electrostatic discharge precautions are mandatory to avoid destroying the laser
facet. When properly operated laser diodes do not

Diode laser degradation mechanisms: A review

Secondary electron microscope image of a catastrophically degraded diode laser
facet. Diode laser degradation

Why Do Lasers Fail? 2 Key Reasons Explained

Failure mechanisms of laser diodes Semiconductor lasers have degradation process
common to all semiconductors,

Defect signatures in degraded high power laser diodes

Degradation of high power laser diodes is related to defect formation in the active
parts of the laser. Extended defects

05-01 Failure Mechanisms in Semiconductor Lasers
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Under ESD tests the laser diodes fail. The usual failure mode is a short circuit, and
EBIC shows junction perforation at least at one of

Laser diode degradation: mechanisms and defects

The degradation of laser diodes is a severe problem for the laser makers, but it is
also a very relevant defect physics problem as it

Basic Diode Laser Degradation Modes

Summary <p>This chapter starts with a discussion of possible causes leading to a
degradation of critical diode laser parameters. It

Chapter 9 Failure Analysis and Reliability Assessment in ...

Junction temperature has great effect on the lifetime of a diode laser. Thermal
management is very crucial in controlling the junction

Laser Diode Tutorial

The life of a laser diode can be fraught with danger, and where you place it on your
table can affect the risk of catastrophic failure to

Reasons for laser diode breakdown

Overview Laser diodes are operated at high injected current densities, which create
high-energy electrons and holes, thermal

Thermal and mechanical issues of high-power laser diode degradation

Effect of thermal lensing and the micrometric degraded regions on the catastrophic
optical damage process of high-power laser

Information about laser diodes and what causes them to fail

In fact, products that contain laser diodes often seem to mysteriously fail, with no
apparent provocation. A close examination into the

Reasons for laser diode breakdown

The degradation of laser diodes is a severe problem for the laser makers, but it is
also a very relevant defect physics problem as it

Thermal and mechanical issues of high-power laser diode degradation

A computational model for the evaluation of the thermomechanical effects that give
rise to the catastrophic optical

Five Sources of CW Laser Diode Failure and How to Prevent Them

Five common causes of Continuous Wave (CW) laser diode array failure and how to
avoid them for modern medical,
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Parameter Overview of Laser Diodes by Dr. Kamran S. Mobarhan

Parameter Overview of Laser Diodes. Specification Comparison Site. Hundreds of
Laser Diode Controllers. ALL OF THE BRANDS

Laser diode reliability: crystal defects and degradation modes

Abstract Degradation analysis is a crucial issue for the improvement of high power
laser diodes. Degradation occurs in

Failure mode characterizations of semiconductor lasers

Catastrophic optical mirror damage (COMD) and catastrophic optical bulk damage
(COBD) are the main factors that

Optoelectronic Devices Failure Mechanisms and Anomalies

Light Sources Light sources (optoelectronic semiconductors) have failure modes and
concerns similar to other semiconductor

Laser diode reliability: crystal defects and degradation modes

High power laser diodes cover a broad spectrum of applications from erbium doped
fiber amplifiers (EDFA) to pumped solid state

Catastrophic Optical Damage in Semiconductor Lasers: Physics and

Catastrophic optical damage (COD) is one of these mechanisms. It occurs particularly
in high-power operation of

Catastrophic optical damage

Catastrophic optical damage Four electron micrographs of a green laser diode PLT5
with catastrophic optical damage on one side of

Laser diode stops working after a few runs

The laser diode has a reverse breakdown voltage of only 2V. Switching constant
current sources creates voltage

Failure Analysis and Reliability Assessment in High Power ...

A laser diode lifetime can be divided into three periods: early failure period, random
failure period, and wear-out failure

Microscopic degradation and failure processes in high-power diode lasers

In this work we analyse the microscopic issues of the catastrophic optical damage
(COD) of high power laser diodes. The COD is

Thermomechanical Issues of High Power Laser Diode Catastrophic
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Abstract Catastrophic optical degradation (COD) of high power laser diodes is a
crucial factor limiting ultra high power lasers. The

Laser diode damage mechanisms

Laser diode damage mechanisms Laser diodes typically fail as the result of two
distinct damage mechanisms: Optical overstress

Laser diode damage mechanisms

Laser diodes typically fail as the result of two distinct damage mechanisms. One of
the damage mechanisms is optically related, the
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