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Cost-based active optical fiber cable LPO

Overview
Linear Pluggable Optics – An Overviewcost while improving the data rate. Marvell
Inc., traditionally known for their DSPs have also announced the availabil.

Key Takeaways
Linear Pluggable Optics (LPO) offer a low-power, cost-efficient optical interconnect
solution by eliminating DSPs and creating a linear signal path for high-speed data
transmission.Overview of LPO Technology

Linear Pluggable Optics (LPO) are a type of active optical module designed for high-
speed data center interconnects. Unlike traditional pluggable optics that rely on
Digital Signal Processors (DSPs) for signal equalization and error correction, LPO
modules use a linear direct-drive architecture, where the transmitter directly drives
the optical modulator and the receiver uses a high-linearity transimpedance amplifier
(TIA) for photoelectric conversion. Signal processing is handled by the host-side
SerDes, reducing module complexity, power consumption, and latency .

Key Technical Features
• Data Rates and Lanes: LPO supports 100 Gb/s per lane, with configurations of 1, 2,
4, or 8 lanes, enabling speeds up to 800G Ethernet .

• Reach: Standard single-mode fiber links can reach up to 500 meters without
additional DSP-based compensation .

• Form Factors: Compatible with QSFP, QSFP-DD, and OSFP pluggable modules .
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• Power Efficiency: LPO modules consume 30–50% less power than traditional DSP-
based modules, with some high-performance 800G OSFP LPO modules operating at
around 8.5W .

• Low Latency: By removing DSPs, LPO reduces signal processing latency, which is
critical for AI/ML clusters and high-performance computing .
Cost Advantages

The cost efficiency of LPO arises from several factors:

• Simplified Module Design: Eliminating DSPs reduces component costs and
manufacturing complexity .

• Lower Power Consumption: Reduced energy usage translates to lower operational
costs in large-scale data centers .

• High Port Density: Smaller, low-power modules allow more ports per switch,
optimizing infrastructure investment .

• Ease of Upgrades: LPO modules can be easily plugged into existing transceivers,
reducing the need for extensive cabling or system redesigns .
Limitations and Considerations

While LPO offers significant cost and power benefits, there are some trade-offs:

• Shorter Reach: Without DSP-based equalization, LPO is better suited for closed-
system environments or moderate distances .

• Higher Bit Error Rate: The lack of in-module error correction may result in slightly
higher system BER, requiring careful link design .

• Vendor Ecosystem: LPO standardization is still maturing, and multi-vendor
interoperability may be limited .
Applications

LPO is particularly suitable for:

• Hyperscale Data Centers: Supporting high-bandwidth, low-latency interconnects for
AI and ML workloads .

• High-Performance Computing: Enabling 800G and beyond connectivity with
reduced power and thermal constraints .

• PCIe Gen 6 Optical Links: Providing up to 256 GB/s in 16-lane configurations with
low power consumption .
Summary
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Cost-based active optical fiber cables using LPO technology provide a compelling
solution for modern data centers by combining low power, reduced latency, and
simplified module design. While they may have limitations in reach and error
correction compared to DSP-based modules, their efficiency and scalability make
them ideal for high-speed, energy-conscious deployments in AI, ML, and HPC
environments .
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Contact Us

Continue your research online:

Website: https://zithatech.co.za
Technical inquiry: https://zithatech.co.za/contact.html

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