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Custom Enterprise-Grade Optical Router
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Overview

Revolutionizing Data Centers with a Linear Pluggable One of the most
groundbreaking network innovations driving transformations of data centers Cisco
Route.

Key Takeaways

Linear Pluggable Optics (LPO) enable enterprise-grade optical routers to achieve high-
speed, low-latency, and energy-efficient connectivity by leveraging host-side signal
processing instead of onboard DSPs.Overview of LPO Technology

Linear Pluggable Optics (LPOs) are optical transceivers designed to eliminate the
power-hungry digital signal processor (DSP) from the module, relying instead on the
host router or switch's SerDes and ASIC capabilities for signal processing . This
architecture reduces power consumption by up to 50%, lowers heat generation, and
minimizes latency, making LPOs ideal for high-capacity, short-reach links in
enterprise and data center environments . LPOs support standardized, hot-swappable
form factors such as QSFP, QSFP-DD, and OSFP, enabling easy integration into
existing network infrastructure .

Key Benefits for Enterprise Routers

* Low Latency: By removing DSP processing steps, LPOs reduce data transmission
delays, which is critical for Al/ML clusters, GPU interconnects, and high-frequency
trading networks . = ol
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* Power Efficiency: LPO modules consume significantly less power than traditional
DSP-based optics, reducing operational costs and cooling requirements .

* Cost Reduction: Eliminating the DSP reduces the bill of materials by 20-40%, while
leveraging host-side equalization and FEC maintains signal integrity .

* High Port Density: Compact LPO modules allow routers to support more ports per
chassis, enhancing scalability for enterprise networks .
Deployment Scenarios

Enterprise-grade optical routers using LPOs are suitable for:

* Server-to-Switch Links: High-speed connections between servers and top-of-rack
switches, supporting 100G, 400G, and 800G links .

* Switch-to-Switch Interconnects: Low-latency, high-bandwidth links between
aggregation or core switches within data centers .

* AI/ML and GPU Clusters: Short-reach, high-throughput links where power efficiency
and minimal latency are critical . Dell Technologies, for example, demonstrates end-
to-end LPO solutions with their PowerSwitch line, interoperating with Broadcom Thor
2 NICs to deliver 400G-800G connectivity over single-mode fiber . These solutions
allow incremental deployment, enabling enterprises to gradually build LPO networks
according to budget and operational requirements.

Technical Considerations

* Host Dependency: LPOs rely heavily on the host's analog signal processing
capabilities, which places higher demands on the router's SerDes and ASIC design .

* Transmission Distance: LPOs are optimized for short to medium reach (up to 500
meters on single-mode fiber for 100G-DR-LPO), and may not match DSP-based optics
for long-haul links .

* Ecosystem Maturity: LPO standardization is still evolving, and multi-vendor
interoperability may be limited, making them more suitable for closed-system
deployments initially .

Conclusion

Custom enterprise-grade optical routers leveraging LPO technology provide high-
speed, low-latency, and energy-efficient connectivity for modern data centers and
enterprise networks. They are particularly advantageous for Al/ML clusters, GPU
interconnects, and high-density server environments, offering cost savings, reduced
power consumption, and simplified module design. However, careful consideration of
host capabilities, link distance, and vendor ecosystem is essential for optimal
deployment .
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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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