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Local Area Network Use of Portuguese
LPO Optical Module PAM4

Overview

400G-FR4-LPO It builds on the LPO MSA 100G-DR-LPO specification, and IEEE 802.3
and OIF CEI-112G-LINEAR-PAMA4 specifications adapted for increased electrica.

Key Takeaways

Portuguese LPO optical modules using PAM4 enable high-speed, low-power, and low-
latency LAN connections, particularly suitable for data centers and hyperscale
networks.

Overview of LP

O PAM4 ModulesLinear Pluggable Optics (LPO) are DSP-less optical transceivers that
rely on the host ASIC's PAM4 SerDes for signal equalization, rather than embedding a
full digital signal processor in the module.

The Portuguese LP

O specification supports 100 Gb/s per lane at 53. 125 GBd PAM4, with multi-lane
configurations (1, 2, 4, or 8 lanes) for Ethernet-like links over single-mode fiber up to
500 meters. These modules are available in standard form factors such as QSFP,
QSFP-DD, and OSFP, making them compatible with modern LAN switches and servers.
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Benefits for LAN Deployment

Power Efficiency: LPO modules consume roughly 7-9W per 800G module, compared
to 14-18W for traditional DSP-based modules, reducing thermal load and energy
costs in high-density LAN environments. Low Latency: By removing the DSP retimer,
LPO modules reduce latency by approximately 100 ns, which is critical for high-
performance LAN applications and Al/ML workloads. High Port Density: The simplified
architecture allows more ports per switch or server, supporting scalable LAN
topologies without exceeding thermal limits.

Cost Reduction: Eliminating the DSP reduces module complexity and cost, making
LPO PAM4 modules attractive for enterprise and hyperscale LAN deployments.

Deployment Considerations
Host ASI

C Requirements: The host PCB and SerDes must handle the full linear PAM4 signal,
requiring high-quality PCB materials, low insertion loss connectors, and precise
analog linearity. Signal Integrity: Successful deployment depends on maintaining a
Bit Error Rate (BER) within the FEC budget, as the module no longer compensates for
channel impairments. Reach and Fiber Type: Portuguese LPO modules are optimized
for single-mode fiber up to 500 meters, suitable for LAN backbones and intra-data
center links.

Compatibility: Multi-vendor interoperability is supported, but careful planning is
needed for cable types, patch panels, and multi-lane configurations to avoid signal
degradation.

Practical LAN Applications

Data Center Interconnects: LPO PAM4 modules are ideal for high-speed LAN fabrics
connecting servers and switches in hyperscale data centers. Al/ML Clusters: Reduced
power and latency make them suitable for compute-intensive LANs supporting Al
workloads.

Future-

Proofing: LPO modules align with 400G and 800G LAN migration strategies, providing
a scalable path for next-generation Ethernet networks.

Summary

Portuguese LP
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O optical modules with PAM4 modulation offer a high-performance, energy-efficient,
and low-latency solution for LAN deployments. They are particularly advantageous in
data centers and enterprise networks where power, thermal management, and port
density are critical. Successful adoption requires careful attention to host ASIC
capabilities, PCB quality, and fiber infrastructure, but the benefits in scalability, cost,
and performance make LPO PAM4 modules a compelling choice for modern LAN
architectures.

Article Content
400G-FR4-LPO

It builds on the LPO MSA 100G-DR-LPO specification, and IEEE 802.3 and OIF
CEI-112G-LINEAR-PAM4 specifications adapted for increased electrical loss channels.

LPO MSA Specification

It builds on IEEE 802.3 and OIF CEI-112G-LINEAR-PAM4 specifications. It enables
Ethernet-like links with 1, 2, 4, or 8 lanes for data centers, using low power, high port
density, low cost, and low latency

PAM4 Modulation for High-Speed Optical Interconnects

By encoding two bits into each symbol using four distinct amplitude levels, PAM4
delivers twice the bit rate of NRZ for a given baud rate (symbol rate). A serialiser-
deserialiser (SerDes) lane

Open the Door to PAM4 Modulation

By leveraging PAM4, the module effectively doubles the bit rate compared to
traditional NRZ-based solutions, making it ideal for cost-effective, high-performance,
and long-distance optical

Semtech to showcase new linear pluggable optical links for Al and ML ...

Semtech announced the demonstration of 100Gbps/lane linear pluggable optical links
featuring Semtech''s PAM4 PMDs from its FiberEdge product line and from its new
DirectEdge brand,

PAM4 Optical DSPs | Enabling high-bandwidth optical ...

Ara 1.6T PAM4 DSPs enable 1.6T optical transceiver modules for GenAl and next-gen
cloud data center networks. Supports both Ethernet and InfiniBand applications.

LPO Module: Enabling Low Cost and Latency for 400G and 800G
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In the current trend of pursuing energy saving and consumption reduction for optical
modules, the industry is looking for new methods to reduce the overall power
consumption from the

Single-Lambda 100G Pluggable Optics Solution Overview

The basis of the single-lambda approach is the use of PAM4 (four-level pulse
amplitude modulation). Prior to this, nearly all 100G optical specifications
incorporated NRZ (non-return to zero), which is a

LightCounting :: PAM4 DSPs Battle LPO for OFC Mindshare

The massive scale of Al back-end networks has raised the importance of power
reduction, particularly for short-reach optics. With the DSP-versus-LPO debate quickly
shifting to 200G/lane designs, we

ECOC25: OIF Advances Linear Optics and Optical Module Control

In parallel, OIF released the CEI-112G-LINEAR-PAM4 |A, which defines a 112 Gb/s
electrical interface optimized for linear pluggable optics (LPO), and an updated CMIS
Versatile

Marvell Optical DSPs | Powering the Future of Al Infrastructure

Redefining High-speed Optical Connectivity for the Modern Al Infrastructure The
explosion of Al, cloud and hyperscale computing is driving networks to new extremes.
As bandwidth needs surge beyond

PAM4 DSPs Battle LPO for OFC Mindshare

Progress on linear pluggable optics (LPO) and other less-than-full-DSP variants was
evident at 100G/lane, but vendors also set the stage for

LightCounting :: PAM4 DSPs Battle LPO for OFC Mindshare

Overall, OFC 2024 proved there''s no one-size-fits-all design for PAM4 optics. The
massive scale of Al back-end networks has raised the importance of power reduction,
particularly for short-reach optics.

Webinar Recap: Linear Pluggable Optics - The low-power optical ...

Discover the advantages of Linear Pluggable Optics (LPO) for Al and data centers,
focusing on lower power consumption, reduced latency, and cost savings, as
discussed in Semtech''s

Linear Pluggable Optics Beyond 112G: Where are the use cases ?

Google Platforms Infrastructure Engineering OFC"24 Workshop Will Linear Pluggable
Optics (LPO) Have a Future Beyond 112G?
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LPO & Low-Power Optics Guide 2025 | Data Center Power Efficiency

Complete guide to Linear Pluggable Optics (LPO) for data centers. Learn how LPO
reduces power in 400G/800G networks for Al/ML workloads.

PAM4 Optical Modulation: Meeting the Demands of Increasing

Consequently, the industry has turned to PAM4 modulation to realize ultra-high-
bandwidth network architectures. PAM4 is an optical modulation technique that
allows for higher data rates and

Coherent to demonstrate next-generation transceiver and

800G-DR8 Linear Pluggable Optical (LPO) Transceiver This live demonstration will
showcase a linear pluggable optical (LPO) transceiver module that features eight
channels of 100G

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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