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Switch Interconnection Optical Modules

Overview
Its core concept is to move the optical components from traditional pluggable
modules into the switch itself.

Key Takeaways
Optical modules interconnect with switches to convert electrical signals to optical
signals and vice versa, enabling high-speed, long-distance data transmission while
maintaining signal integrity and efficiency.Traditional Pluggable Optical Modules

In conventional network switches, optical modules are pluggable transceivers that
connect to switch ASICs via high-speed electrical channels on the PCB. The switch
generates electrical signals, which travel through the PCB and connectors to the
optical module, where they are converted into optical signals for fiber transmission.
The reverse occurs at the receiving end. This architecture, while flexible, introduces
long electrical paths, leading to signal loss, higher power consumption (up to 30W per
interface), and potential reliability issues due to multiple connection points . High-
speed channels like 400G or 800G Ethernet exacerbate these challenges, requiring
complex DSP and active components to maintain signal integrity .

Co-Packaged Optics (CPO)
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CPO integrates the optical module directly with the switch ASIC in the same package,
drastically shortening electrical paths to millimeter-scale distances. This approach
reduces power loss, improves signal integrity, and lowers overall power consumption,
while freeing front-panel space . By placing optical components around the ASIC and
using silicon photonics interfaces, CPO eliminates the need for long PCB traces and
connectors, which are the main sources of loss and latency in traditional designs. This
architecture is particularly advantageous for large-scale AI clusters and high-
bandwidth data centers, where 400G, 800G, or 1.6T Ethernet links are common .

Coherent Pluggable Optical Modules

For data center interconnects (DCIs) spanning tens to hundreds of kilometers,
coherent pluggable optics can be deployed directly in switch ports. These modules
combine silicon photonics, low-power DSP ASICs, and advanced optoelectronic
packaging to implement functions traditionally handled by chassis-based DWDM
transponders in a pluggable form factor. This reduces cost, power, and footprint,
while enabling high-speed 400G links over distances up to 1,000 km with optional
amplification . The modules are standardized and compatible with open line systems,
simplifying network automation and management.

Functional Interdependence

Optical modules and switches form a symbiotic relationship: switches act as the
"command center," forwarding data frames, while optical modules serve as the
"bridge," converting electrical signals to optical signals for long-distance transmission
and back . Proper performance matching between the switch and optical module is
critical to avoid bottlenecks or resource waste, ensuring high-speed, stable, and
reliable data transmission.

Summary

The interconnection of optical modules in switches has evolved from pluggable
transceivers with long electrical paths to co-packaged optics and coherent pluggable
solutions, addressing challenges of signal integrity, power efficiency, and scalability.
These architectures are essential for modern high-speed data centers, AI clusters,
and long-distance interconnects, enabling efficient, high-bandwidth optical
networking .
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For current 1.6T AI switch deployments, pluggable optical transceivers remain the
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ECEN721: Optical Interconnects Circuits and Systems Spring 2026

Efficient cost-effective optical integration approaches are necessary for optical
interconnects to realize their potential for improved
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Co-Packaged Optics (CPO) addresses this by relocating the optical conversion
function — the point at

Data Center Optical Interconnects for AI and

Learn how optical interconnects power AI-driven data centers with massive
bandwidth, ultra-low latency,

All AI Data Center Interconnects Will Be Optical Within

GPUs/XPUs, switches, and other devices will directly couple with optical engines. OCS
will

Cisco Optics | Transform Your Network

Pluggable optics enable high data-rate transmission between servers, switches, and
routers. Get performance-leading optical

Products

The solution simplifies transport between data centers by replacing stand-alone
optical transponders with the Cisco ®

CPO Switch: Next-Generation Integrated Optical Networking ...

Its core concept is to move the optical components from traditional pluggable
modules into the switch itself. This is
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Co-packaged optics (CPO) puts the optical engine — the part that converts electrical
signals into light — directly onto
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The optical switch is an essential part of optical integrated circuits, with broad
applications in

Understanding Optical Module Interconnection Principles

In data centers and enterprise networks, optical modules serve as the core
components that convert optical and

A Deep Dive into the Copper and Optical Interconnects Weaving AI ...

Pluggable optical modules running on PAM4 DSPs have become fundamental for
server-to-switch and switch-to-switch

Optical module

An optical module is a typically hot-pluggable optical transceiver used in high-
bandwidth data

ECEN721: Optical Interconnects Circuits and Systems Spring 2026

Scaling out to larger clusters Flatter network topologies with higher radix switches to
reduce latency Pushing optical connectivity to

Data Center Optical Interconnects for AI and Hyperscale Networks

Learn how optical interconnects power AI-driven data centers with massive
bandwidth, ultra-low latency, and sustainable scalability.

Optical Interconnection for Datacenters: To Switch or Not to Switch

Optical interconnection is seen as a promising solution to alleviate the congestion
problems inside datacenters. Previously reported

The Most Comprehensive Guide Of Optical Modules

Explore the ultimate guide to optical modules. Learn types, functions, performance
metrics & how to choose the right

Optical Interconnect

12.4.1 Optical interconnection Although long distance fiber-optic systems can be
considered part of optical interconnection between

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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Contact Us

Continue your research online:

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

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