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Three-legged laser diode driver circuit

Overview
ROHM offers laser diodes (LDs) for Light Detection and Ranging (LiDAR). This
application note will introduce ROHM''s LD line-up and show how to design the drive
circuits of ROHM LDs.

Key Takeaways
A three-legged laser diode driver typically uses a single transistor to provide a
constant current to the laser diode, with one leg for the supply voltage, one for the
laser diode, and one for ground.

Basic Concept

A three-legged driver is a simple transistor-based constant current source designed
to safely drive a laser diode. The three “legs” correspond to: Collector (or drain for
FET) – connected to the positive supply voltage. Emitter (or source) – connected to
the laser diode and series current-limiting resistor.

Base (or gate) – receives a reference voltage or feedback signal to regulate current.
The transistor acts as a current regulator, controlling the current through the laser
diode to prevent overdriving, which could damage the diode.

Circuit Operation

Current Limiting: A resistor in series with the laser diode sets the maximum current
according to Ohm's law. For more precise control, a constant current source can
replace the resistor. Feedback Control: If the laser diode includes a monitor
photodiode, the current from the photodiode can be fed to the transistor base to
maintain constant optical output (Auto Power Control, APC).
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The transistor adjusts the current so that the voltage across the series resistor
matches a reference voltage. Protection: A reverse-biased diode across the laser
diode protects against voltage spikes, and thermal management ensures stable
operation under varying temperatures.

Design Considerations

Transistor Selection: Choose a transistor capable of handling the required current and
voltage. Bipolar junction transistors (BJTs) or MOSFETs can be used. Resistor
Calculation: For resistive current limiting, R=(Vref−Vf)/ILD, where Vf is the forward
voltage of the laser diode and ILD is the desired current.

Thermal Stability: Laser diodes are temperature-sensitive; consider adding a
thermistor or temperature compensation to maintain constant output. Optional
Modulation: The base can be modulated with a signal to pulse the laser for
applications like LiDAR or optical communication.

Summary

A three-legged laser diode driver is a compact, low-component solution for driving a
laser diode with controlled current. It provides: Constant current regulation via a
single transistor. Optional feedback using a photodiode for constant optical power.

Basic protection against overcurrent and reverse voltage. This design is suitable for
low-power laser diodes and educational or prototype applications, while more
advanced drivers are recommended for high-power or pulsed laser systems.

Article Content

Laser Diode Drive Circuit Design Method and Spice Model

ROHM offers laser diodes (LDs) for Light Detection and Ranging (LiDAR). This
application note will introduce ROHM''s LD line-up and show how to design the drive
circuits of ROHM LDs.

Laser Diode Driver Circuit – A Beginners Guide

Designing a laser diode driver circuit requires careful consideration of several factors
to ensure safe, efficient, and reliable operation. This section will discuss the key
design...

Driving circuit examples of laser diodes

Auto Power Control drive circuit example for N type LDs (without Op-amp.) The
voltage between A-B will be the one between the base-emitter of the transistor. (It''s
about 0.55V in the case of an upper figure.)

Laser Diode Driver Basics and Circuit Design Fundamentals
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This short article provides basic information on laser diode drivers, and why they
should be used to bias a laser diode instead of a standard DC supply. It provides a
basic overview of how

Laser Diode Driver Circuit – A Beginners Guide

In this beginner''s guide, we''ll dive into the basics of laser diodes and driver circuits.
You''ll learn how laser diodes work, what specifications are important, and how to
design and build your

LASER diode driver circuit

In this project LASER diode driver circuit is developed with adjustable voltage
regulator LM317 to drive red color 650nm 50mW laser diode. This circuit is suitable
for constant and

LASER DIODE DRIVER BASICS – Wavelength Electronics

The block diagram in Figure 1 shows a very basic laser diode driver (or sometimes
known as a laser diode power supply). Each symbol is defined in the table below.

Laser Diode Driver Circuit – A Beginners Guide – PCB COPY

The laser diode driver circuit is responsible for supplying the appropriate current and
voltage to the laser diode, ensuring stable and efficient operation. In this section, we
will explore the

Laser Diodes & Drivers – An Improved Primer

Picking out a laser diode and its driver for your next design can easily turn into a
multi-week project. Not only is it difficult to find the right laser diode in

Laser Diode Tutorial

The information contained within this tutorial will give all the general information
necessary to create an excellent laser diode system. For specific questions about
laser diodes, mounts, and drivers please

1000mW Laser Diode Module Driver Using LM317

Today, we are going to design a powerful 1000mW Laser Diode Module Driver circuit
Using LM317 Voltage Regulator IC and a M140-A Laser diode.

Laser Diode Driver Circuit – A Beginners Guide

Introduction to Laser Diodes and Driver Circuits Laser diodes are specialized
semiconductor devices that emit coherent light when an electrical current is applied.
They are used

High Power Laser Diode Driver Design

© 2026 ENSAA OPTICAL NETWORKS - All rights reserved



Page 4/4

This document discusses the design and construction of a temperature controlled
laser diode module. It begins by providing background on laser diodes, noting that
their wavelength and output power are

LASER DIODE DRIVER BASICS – Wavelength Electronics

What is a laser diode driver? In the most ideal form, it is a constant current source,
linear, noiseless, and accurate, that delivers exactly the current to the laser diode
that it needs to operate for a particular

Understanding the basics of laser diode drivers

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

Simple Laser Diode Driver Circuit using IC LM317

Learn how to build a simple laser diode driver circuit using IC LM317 which can be
used to drive any laser diode safely.

Laser Diode Driver

We can use a voltage-controlled current source to implement a laser diode driver.
Compared with a a Switched (PWM) drivers, this simple linear laser diode driver
provides cleaner drive current. Here is

Laser Diode Driver Using LM317 Voltage Regulator IC

In this project, we are going to design a simple Laser diode driver circuit using an
LM317T voltage regulator IC. LM317 is a three-terminal voltage regulator IC, with a
high output current value
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This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.

Powered by TCPDF (www.tcpdf.org)

© 2026 ENSAA OPTICAL NETWORKS - All rights reserved

http://www.tcpdf.org

