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Comparison of LPO power consumption of
fiber optic Ethernet switches

Overview

Compare LPO vs DSP optical transceivers. Learn power consumption, latency, reach
differences & when to use each for data centers & Al clusters.

Key Takeaways

Linear Pluggable Optics (LPO) modules consume 30-50% less power per port than
traditional DSP-based fiber optic transceivers, typically reducing 400G/800G module
power from 8-12W to 3-5W. Power EfficiencyLPO modules achieve significant energy
savings by removing onboard digital signal processors (DSPs) and relying on the
switch ASIC to handle signal equalization and error correction. This linear, analog
signal path eliminates the high power draw associated with DSPs, which are present
on both transmit and receive paths in traditional optics.

As a result, LPO modules reduce per-port power consumption by 30-50%, lowering
heat output and simplifying thermal management in high-density racks. Comparison
with DSP-Based OpticsFeatureDSP-Based OpticsLPO OpticsPower Consumption8-12W
per 400G/800G module3-5W per 400G/800G moduleSignal ProcessingOnboard DSPs
handle equalization, FEC, and re-timingHost ASIC handles equalization and FEC;
module is analogLatencyHigher due to DSP processingLower, as DSP step is
removedThermal OutputHigh, requires more coolingLower, enabling denser
deploymentsCostDSP adds 20-40% to BOMReduced module cost due to DSP
removalReachLonger fiber distances supportedShorter reach; optimized for intra-data
center linksOperational BenefitsHigher Density: Reduced thermal limits allow more
optics per rack, supporting denser server and switch deployments.
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Lower OPE

X: Less energy and cooling required, improving PUE (Power Usage Effectiveness) and
ESG performance. Simplified Maintenance: Fewer failure points and standardized
module design streamline troubleshooting and inventory management. Latency
Reduction: Removing DSPs reduces processing steps, which is critical for Al/ML
clusters and high-performance computing environments.

Deployment ConsiderationsLPO modules are ideal for short-reach, high-density
interconnects such as server-to-leaf, leaf-to-spine, and pod-to-pod links within the
same facility. However, they require switch/host support for linear PAM4 signaling
and FEC, and their maximum transmission distance is generally shorter than DSP-
based optics. Hybrid deployments using both LPO and DSP optics are common during
gradual migration to LPO infrastructure.

SummaryLPO technology represents a major reduction in power consumption for fiber
optic Ethernet switches, cutting module power by up to half compared to DSP-based
optics. This translates into lower energy costs, reduced cooling requirements, and
higher rack density, making LPO an attractive choice for hyperscale, cloud, and Al-
focused data centers.

While DS

P optics remain necessary for long-reach or legacy deployments, LPO is increasingly
favored for short-reach, high-speed, energy-efficient interconnects.

Article Content
LPO vs DSP Optical Transceivers: Power & Performance Guide

Compare LPO vs DSP optical transceivers. Learn power consumption, latency, reach
differences & when to use each for data centers & Al clusters.

LPO & Low-Power Optics Guide 2025 | Data Center Power Efficiency

LPO modules cut per-port power by up to 50% compared to DSP-based optics,
enabling denser fabrics and lower rack-level OPEX. Ideal for hyperscale, cloud, and
enterprise Al

Optical Interconnect Technology Analysis: LPO, NPO, CPO

By removing the DSP within the module, LPO achieves a pure analog transmission
path for the link, significantly reducing power consumption and latency, making it an
important direction for...

OCP EMEA 2025: FiberMall Demonstrates 800G Pluggable Optical
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FiberMall compared the power consumption of three module types—LPO, LRO, and
DSP—for both 800G DR8 and 800G 2*FR4 configurations.

800G LPO Module: Enabling Low-Cost, Low-Latency Connectivity

Compared to DSP-based 800G optical modules, 800G LPO modules can reduce power
consumption by up to 50%—a critical benefit for data centers focused on lowering
energy usage and

Full article: Reducing Power Consumption in Optical Access Networks ...

We present a comparative analysis of the energy requirements of both architectures,
focusing on active and passive components, and evaluate their impact on overall
energy consumption.

DSP or LPO? Understanding the Two Paths Shaping Next-Gen High

This article explores LPO's operating principles, outlines key differences from DSP
architectures, and discusses how to select appropriate transceiver solutions for
various deployment

LRO, LPO, and Silicon Photonics: Reducing Power Consumption in

By removing the DSP, LPO reduces power consumption without sacrificing high-speed
data transmission, but requires careful engineering to ensure that robust links can be
built.

LPO vs. NPO vs. CPO: Next-Gen 1.6T Optical

Explore how LPO, NPO, and CPO technologies solve power and latency bottlenecks in
1.6T optical modules. Learn the key advantages of DSP-free architectures for

A Faster Future with Linear Pluggable Optics

LPOs are a low-power pluggable module interface that eliminates DSP chips, creating
a linear signal path. By simplifying the connection, the LPO

400G, 800G, and Terabit Pluggable Optics:

Alternative to pluggable: Co-packaged Optics Co-packaged optics (CPO) and Linear
Pluggable Optics (LPO) are two implementation variants of the same idea - reduce
ASIC to optics power/DSP

Optical Interconnect Technology Analysis: LPO, NPO, CPO

Overall, NPO achieves a good balance between high bandwidth, low power
consumption, and maintainability, making it a practical solution in the current optical
interconnect

1.6T Switch Era: Choosing Between CPO, NPO, and LPO for Next

© 2026 ENSAA OPTICAL NETWORKS - All rights reserved



Page 4/4

At its core, LPO remains tied to traditional 1.6T switch architectures, merely trading
the removal of the DSP for a drop in power consumption. It is by no

Juniper 800G Optical Transceivers and Cables Guide

In contrast, AOC cables transform electrical signals into optical signals using fiber
optics, requiring external power for this conversion. The optical signals are then
converted back to electrical

QSFP-DD Optical Transceivers - MapYourTech

Linear Pluggable Optics (LPO): LPO eliminates retiming and DSP functions in short-
reach applications, significantly reducing module power consumption. QSFP-DD LPO
implementations

Al Data Center Optical Transceiver Module Market 2025-2030

3.2 Linear-Drive Pluggable Optics (LPO): Eliminating DSP for Power Efficiency LPO
technology removes the DSP chip from the optical module, significantly reducing
power consumption while maintaining

800G Data Center Interconnect Guide: DAC, AEC, AOC & Optical

Linear Pluggable Optics: The Near-Term Power Win While AEC is the breakout story
for copper, LPO (Linear Pluggable Optics) is the emerging story for optics. LPO
removes the DSP from

Pluggables, Power, and Geopolitics: Mapping the 800G and 1.6T Optical ...

Pluggables, Power, and Geopolitics: Mapping the 800G and 1.6T Optical Transceiver
Battle How Al Demand Is Reshaping Market Share, Supply Chains, and Valuations.

Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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