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Article Overview

Optical communication modules require precise, low-power, and space-efficient power solutions to drive
lasers, photodetectors, and associated circuitry while maintaining thermal stability.

Power Reguirementsin Optical Modules

Optical modules convert electrical signals into optical signals and vice versa, using components such as laser
diodes (LDs), LEDs, photodetectors, driver circuits, and trans-impedance amplifiers (TIA) . The power
consumption of these modules depends on the data rate, type of laser, and the complexity of the internal digital
signal processing (DSP) or clock and data recovery (CDR) circuits. Higher data rates, such as 400Gbps to
800Gbps, require higher currents for DSPs and CDR chips, which increases the demand on the module's
power supply .

Power Supply Solutions

Modern optical modules use compact, synchronous step-down power modules to meet strict form factor and
thermal constraints. For example, Renesas offers modules like RAA210040 and RAA210030, capable of
delivering 4A and 3A continuous current, respectively, from asingle 2.7V to 5.5V input rail . These modules
integrate the controller, gate driver, inductor, and MOSFETSs, providing fast transient response, high
efficiency, and low dropout voltage. The output voltage can be set as low as 0.6V with high accuracy,
supporting the sensitive power needs of laser drivers and DSPs. For electro-absorption modulated lasers
(EMLSs) or thermoelectric coolers (TECs) used in high-speed, long-distance optical modules, specialized
power controllers like MP5418/MP5418A charge pumps and MP8833A TEC controllers provide variable
negative bias and precise temperature control to maintain signal quality .

Key Considerations

o Thermal Management: Power efficiency is critical to limit heat generation, as excessive temperature can
degrade laser performance and module reliability .

0 Form Factor: Optical modules are highly space-constrained, often requiring power modules with heights
below 1.2mm and minimal PCB footprint .

o Dynamic Control: Integrated circuits often include automatic optical power control (APC) to maintain
consistent laser output, which requires stable and responsive power delivery .

o Integration: Modern designs aim for high integration, combining power supply, laser driver, and monitoring
circuits to reduce component count and improve efficiency .

Summary

Optical communication modules rely on precise, low-noise, and compact power solutions to drive lasers,

Page 1/3



Optical Communication Module Power

SOLAR ¢ro.

photodetectors, and DSPs efficiently. Step-down power modules, TEC controllers, and APC circuits are
essential for maintaining signal integrity, thermal stability, and high-speed performance in data center and
telecommunication applications . Proper power design ensures reliable operation, supports higher data rates,
and enabl es the miniaturization of optical modules.

Brigitte Hauke This application note gives a short introduction to optical modules and the need of an
optimized power treein them

An optical module serves as the backbone of modern fiber-optic communication. Its appearance often
resemblesa

Build high-performance and power-efficient optical modules for wireless, data center and communication
applications with our optical

What is an Optical Modules? Optical modules are pivotal componentsin optical fiber communication systems,
Squeezed inside this compact modul e are the fiber-optic connectors, laser diode driver,

Overloading of optical power, also known as saturated optical power, refers to the maximum allowable optical
power

Enter optical modules, which leverage the power of light to transmit data efficiently over long

Get the highest quality, performance-leading optical transceivers for any network architecture. Find the
transceiver model to fit your

Other Resources Are you interested in web-based training tools on occupationa safety and health topics? Try
OSHA"s Apps, eTools,

Explore the working principles, structures, and performance metrics of optical modules, essential components
of

Learn how Cisco 400G QSFP-DD High-Power (Bright) Optical module's small size and low power makeit an
optimal

MPS offers awide portfolio of products to cover the power aspects of optical modules,including buck or boost
converters, controllers,

By operating from a single 2.7V to 5.5V input power rail and integrating the controller, gate driver, power
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inductor, and MOSFETS,

Abstract The advent of 5G heralds the era of the technology Internet of Things. Although the end user is
connected to

2. MODULE DESCRIPTION AND TESTING Figure 2 shows a system level schematic of the ORIONAS
module. Except for the fiber

An opticalk module is a typicaly hot-pluggable optical transceiver used in high-bandwidth data
communications applications. Optical
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