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Laser diode resistance

AI Overview
Laser diodes exhibit a low forward resistance that varies with current and
temperature, and their dynamic resistance is critical for stable operation.

Forward and Dynamic Resistance

A laser diode is electrically similar to a PIN diode, and its resistance is not constant
like a resistor. The forward resistance is the ratio of the applied forward voltage to
the current, typically around 1–3 ohms for small laser diodes, but it decreases as the
current increases above the threshold . More importantly, the dynamic (differential)
resistance is defined as the slope of the voltage-current (V–I) curve above the
threshold current, representing how the voltage changes with small variations in
current . This dynamic resistance is usually very low, often in the range of a few
tenths of an ohm, which makes the diode highly sensitive to current surges.

Threshold Current and L–I–V Characteristics

The threshold current (I_th) is the minimum current at which the diode begins to lase.
Below this current, the diode behaves like a normal LED, and above it, the voltage
increases only slightly with increasing current due to the low dynamic resistance .
The L–I curve (light output vs. current) and the V–I curve (voltage vs. current) are
used to determine the diode's slope efficiency and dynamic resistance. The slope of
the V–I curve above threshold gives the differential resistance, which is crucial for
designing current-limiting circuits to prevent damage .

Practical Considerations...
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Article Content

Sep 11, 2025

Electrical and Optical Characteristics of Semiconductor Lasers Using ...

The kink at laser threshold of dV/dI curve gives information of series resistance
change of laser diode. As temperature

Jul 11, 2026

Negative differential resistance in InP/AlGaInAs laser diodes under ...

Highlights • InP/AlGaInAs lasers exhibit the negative differential resistance
phenomenon when subjected to high

May 10, 2026
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temperature dependence of laser threshold for laser diode to some extent. Electrical
and Optical Characteristics of Semiconductor

Mar 27, 2026

Laser Diodes – semiconductor, gain, index guiding, high

The article details the many types, from small edge-emitting and surface-emitting
diodes (VCSELs) to

Mar 29, 2026

Laser Diodes

If an excessive current flows in a laser diode, a large optical output is generated
occur and the emitting facet may be damaged. This

Oct 13, 2025

Laser Diode Driver Basics and Design Fundamentals

A change in resistance on a constant voltage source results in a change in current. If
the application demands

Aug 07, 2025

Temperature distribution and thermal resistance analysis of high

A hybrid experimental/numerical method was developed to calculate multiple
unknown interface thermal resistances

Nov 22, 2025
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Laser Diode Characteristics, Precautions for Use and Drive Circuit ...

Laser diodes are prone to catastrophic optical damage (COD) when subjected to
current surges such as may be

Jun 12, 2026

Interface Contact Thermal Resistance of Die Attach in High-Power

The contact thermal resistance at the interface between the die attach and the heat
sink plays a critical role in thermal

Mar 12, 2026

(PDF) Differential resistance of GaN-based laser diodes with and ...

In this paper, we used numerical calculation and simulation to investigate the
differential resistance of GaN-based

Feb 24, 2026

Reduction of Internal Loss and Thermal Resistance in Diode

The thermal resistance RT was found as the ratio between the increment in the
temperature, dTact, of the active

Jan 15, 2026

Application Note Purple US Template 2012

An Overview Laser diode characterization can be broken down into fi ve categories,
as shown in Table 1. This article presents a

Apr 11, 2026

Laser Diode Characteristics and Definitionsf

Can type A laser diode, similar to a light emitting diode (LED), is comprised of a
junction between two semiconductors

Oct 17, 2025

Chapter 1 Laser Diode Basics

The series resistance R describes the DC behavior of a laser diode and can be found
by measuring the voltage v applied to and the

Jan 01, 2026

Pulse Testing Of Laser Diodes

By comparison, when applying a pulsed voltage source to a laser diode, the dynamic
resistance of the laser must be considered. As
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Jun 04, 2026
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Abstract—A technique is proposed for determining the temperature of a laser diode
operating in a continuous mode, as well as

Sep 28, 2025
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High series resistance values for a laser diode could be the result of low quality metal
ohmic contacts deposited on the two sides of

Mar 06, 2026

Laser diode

While initial diode laser research was conducted on simple P–N diodes, all modern
lasers use the double

Nov 23, 2025

Laser Diode Electrical Parameter Calculation

Laser Diode Electrical Parameter Calculation 07 Oct 2024 Tags: NA NA NA Laser
diodes calculation Popularity:

Aug 27, 2025

Laser Diode Testing

Many laser diodes undergo a production burn in over e.g. several dozens of hours,
which is applied to all

Feb 08, 2026

Laser Diodes – semiconductor, gain, index guiding, high

A laser diode is the semiconductor component itself. The term ''diode laser'' refers to
a complete laser

Jun 26, 2026

Laser Diode Technology

The series resistance of the laser diode is typically determined through calculating
the derivative of the voltage versus injection

Oct 29, 2025

Pulse Testing of Laser Diodes
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Pulse Parameters Testing a laser diode properly requires a current pulse of the right
shape. It should reach full current fairly quickly

Jun 06, 2026

Laser Diode Characteristics and Definitionsf

This causes a laser beam to form and come out through the lens of the laser diode.
Because laser diodes have to be

Dec 15, 2025

Negative differential resistance in InP/AlGaInAs laser diodes under ...

We investigate the negative differential resistance (NDR) in InP/AlGaInAs laser diodes
under continuous current

Nov 02, 2025

Understanding the basics of laser diode drivers

Laser diode drivers basics. How a laser driver works, laser drivers grounding
configurations and modulating laser

Jul 04, 2026

Comparative study of the differential resistance of GaAs

The differential resistance curves of GaAs- and GaN-based laser diodes (LDs) are
experimentally and numerically

Feb 18, 2026

On the estimation of thermal resistance of laser diodes

A standard technique to evaluate the thermal resistance of laser diode is based on
the temperature dependence of forward biased

May 27, 2026

Laser Diode Specifications & Characteristics Explained

There are a number of laser diode specifications, or laser diode characteristics that
are key to the overall
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Contact Us

For more information, pricing, or custom solutions, please contact us:

Website: https://ntmmgroup.co.za
Email: sales@ntmmgroup.co.za
Phone: +27 82 471 2596
Address: Unit 7, Optic Park, 24 High-Tech Lane, Century City, Cape Town,
7441, South Africa

This document is for informational purposes only. Specifications subject to
change without notice.
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