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Article Overview

Linear Pluggable Optics (LPO) are optical transceivers that remove the DSP from the module, shifting signal
processing to the host ASIC to achieve lower power consumption, reduced latency, and cost efficiency for
short-reach, high-density data center applications.

Overview of LPO Technology

LPO modules replace the traditional digital signal processor (DSP) inside the transceiver with high-linearity
analog components such as transimpedance amplifiers (TIA), drivers, lasers, and photodiodes, while the host
ASIC handles digital signal processing tasks like equalization and retiming . This architecture simplifies the
module, reduces power consumption, and lowers latency, making it particularly suitable for AI/ML clusters,
GPU fabrics, and hyperscale data centers where high port density and energy efficiency are critical .

Advantages

0 Lower power consumption: LPO modules run cooler and reduce energy usage, which also decreases fan
power requirements in switches.

0 Reduced latency: By offloading DSP functions to the host, LPO minimizes signal processing delays,
improving synchronization in high-performance computing environments .

o Cost efficiency: Simplified module design reduces manufacturing costs and operational expenses .

0 Pluggable form factor: LPO retains hot-swappable capabilities and interoperability with compatible host
devices.

Limitations and Considerations

o Transmission distance: LPO modules typically support shorter reach due to higher bit error rates (BER)
without aDSP .

o Interoperability challenges. Performance depends heavily on the host ASIC design, making factory
calibration difficult and requiring end-user tuning for large-scale deployments .

0 Standards compliance: Lack of well-defined industry standards can complicate integration with
heterogeneous networks .

0 Host dependency: The module's performance is tied to the host ASIC's SerDes and signal processing
capabilities, which may limit flexibility .

Comparison with Linear Receive Optics (LRO)

LRO is an dternative that retains a DSP in the transmit path while removing it from the receive path. This
approach balances power efficiency, interoperability, and network reliability, allowing pre-programmed
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compliance with |EEE standards and reducing the need for host-specific calibration . LRO may be preferable
in networks with mixed vendor equipment or where deployment simplicity is critical.

Deployment Scenarios

o ldeal for: Short-reach, high-density links in leaf-spine architectures, Al clusters, and GPU interconnects
where low latency and power efficiency are prioritized .

0 Less suitable for: Long-reach or heterogeneous networks where DSP-based optics provide better signal
integrity and interoperability .

o Practical considerations: End-users must ensure host ASICs support LPO signal processing and may need to
perform calibration for optimal performance.

Key Vendors and Adoption

Major proponents of LPO include Macom, Semtech, Maxlinear, Cloudlight, Eoptolink, and Hisense . Early
adopters like Nvidia have deployed LPO in internal Al clusters, while hyperscale cloud providers are
evaluating its use for specific high-density applications .

Consulting Recommendations

0 Assess host ASIC compatibility: Ensure your switches or NICs can handle LPO signal processing.

o Evauate link requirements. Use LPO for short-reach, high-density links; consider DSP-based optics for
longer or mixed-vendor links.

o Plan for calibration: Be prepared for end-user tuning to achieve optimal performance.

0 Consider LRO as an alternative: If interoperability and standards compliance are critical, LRO may offer a
better balance.

0 Monitor power and thermal benefits: LPO can reduce switch temperatures and fan power, improving overall
operational efficiency . By carefully matching LPO modules to the network architecture and host capabilities,
organizations can achieve significant power savings, lower latency, and cost-effective scaling in modern data
center and Al network deployments.

Learn what LPO optical transceiver modules are, their advantages over DSP/CPO, challenges, and how
Weunion"s

Compare LPO vs DSP optical transceivers. Learn power consumption, latency, reach differences & amp; when
to use each

This has driven the emergence of two major approaches. Co-Packaged Optics (CPO) and Linear Pluggable
Optics
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Complete guide to Linear Pluggable Optics (LPO) for data centers. Learn how LPO reduces power in
400G/800G

Linear Pluggable Optics (LPO) is a next-generation optical transceiver technology

The Figure below presents LightCounting"s forecast for sales of optical transceivers, LPO and CPO for
scale-out and

Explore how DSP and LPO technologies are reshaping high-speed optics for Al-driven data centers --
boosting

L PO emphasizes "pluggable’ to distinguish it from CPO solution, in which optical modules are not pluggable.
The

Learn about L PO vs LRO vs NPO vs CPO optics. Understand their architectures, DSP design, deployment

The Optical Receiver corresponds to the LPO O-E Photodiode and TIA The Ingress Host Channel corresponds
to TP4 This |IEEE

What is LPO? LPO, short for Linear-drive Pluggable Optics, is an advanced technology used in optical
transceiver

Customers have often singled out link accountability as a key impediment to adoption of LPO, and for good
reasons L PO blursthe

RP Photonics offers technical consulting services and software in areas like laser design, amplifiers, nonlinear
optics, fiber optics,

Amphenol XPO-LPO optical transceiver delivers next-generation 12.8T Ethernet connectivity with 224 Gb/s
per lane.

Comparison of proposed solutions: In response, several solutions such as Linear Receive Optics (LRO),
Linear Pluggable Optics

In response, several solutions such as Linear Receive Optics (LRO), Linear Pluggable Optics (LPO) and
Co-Packaged Optics
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