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Model of optical modules in the IDC
server room

Overview

Data Center Optical Transceivers: From 1G to 800G GuideMaster optical transceivers
from 1G to 800G architecture, QSFP/OSFP form factors, silicon photonics.

Key Takeaways

IDC server rooms typically use high-speed optical modules such as QSFP-DD, OSFP,
and SFP112, supporting 100G to 800G speeds, with emerging 1.6T modules for
advanced data center interconnects.Common Optical Module Models and Form
Factors

* QSFP-DD (Quad Small Form-Factor Pluggable Double Density): Supports 400G and
800G speeds, widely used for GPU clusters and high-speed switch interconnects in
intelligent computing centers .

* OSFP (Octal Small Form-Factor Pluggable): Compatible with 400G/800G and future
1.6T speeds, often deployed in high-performance servers and multi-GPU nodes .

* SFP112: Smaller form factor supporting 100G-400G, suitable for short- to medium-
range interconnects within racks or between adjacent racks .

* QSFP28: Supports 25G-100G, commonly used for legacy or lower-speed links .
Deployment Scenarios

* GPU Clusters: For example, NVIDIA DGX H100 servers use 400G OSFP DR4/VR4
modules to connect to 800G OSFP 2DR4/2VR4 switch ports, enabling real-time multi
GPU data interaction . BEm—— e
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» Cross-Data Center Interconnects: Single-mode optical modules with distances of
100m, 500m, 2km, or 10km are used for long-distance switch interconnections,
supporting distributed training and synchronization .

» Storage Networks: InfiniBand or RoCE protocols rely on optical modules like QSFP56
HDR for 200Gbps transmission, ensuring high-speed storage-to-compute connectivity

Advanced Technologies

* Liquid-Cooled Optical Modules: Gigalight and similar vendors offer silicon photonics
liquid-cooled modules with QSFP-DD, OSFP, and SFP112 compatibility, supporting
400G-800G and future 1.6T speeds. These modules reduce power consumption by up
to 30% and improve thermal management in high-density server rooms .

» Co-Packaged Optics (CPO): Integrates optics with switch ASICs to reduce latency
and power consumption, enabling ultra-high-speed interconnects for next-generation
51.2T switches .

* Linear Drive / Direct Optical Drive: Reduces module power by eliminating secondary
PHYs and DSPs, improving latency and efficiency in hyperscale data centers .
Summary

IDC server rooms rely on a combination of QSFP-DD, OSFP, SFP112, and QSFP28
modules to meet varying speed and distance requirements. High-performance
clusters and multi-GPU servers increasingly use 400G-800G modules, while emerging
1.6T co-packaged or liquid-cooled modules are being adopted for ultra-dense, low-
latency, and energy-efficient deployments. These optical modules are critical for
supporting east-west traffic, high-speed storage access, and distributed Al/ML
workloads in modern data centers .

Article Content
Transceiver Modules for Data Center Interconnect

Learn how Cisco Optics solutions deliver the reach you need to connect data centers
across your metro areas and beyond, with the

Heavy Reading White Paper: 800G Client Optics in the Data

Developments in three distinct areas are needed for 800G deployment: optical
modules and direct attach copper (DAC) cables,

Optical Modules in Modern Data Centers: Enabling the Next

As digital transformation accelerates, optical modules will remain a foundational
technology for global connectivity.

Silicon Photonics for Data Center Design | Synopsys Blog
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In this blog post, we"ll discuss the challenges and opportunities of optical design, a
new data center architecture

Improve your Data Center with Optical Transceivers | AscentOptics

In terms of technology evolution, 10G, 40G, 100G optical modules and cables have
been widely used in data centres, and are

Selection Solution for 400G Optical Modules In Data Centers

This article is mainly about several options for 400G optical modules in data centers
and the application scenarios.

What optical modules are usually equipped on network servers?

SFP+ modules are commonly used for inter server connections in data center
networks, as well as connections between servers and

Understanding Optical Modules and Their Role in Data Centers

Copper-based modules utilize twisted pair cables to transmit electrical signals, while
fiber-based modules use optical

What Is an Optical Module and Its FAQs (V200)

What Is an Optical Module and Its FAQs (V200) Describes what an optical module is
and FAQs, including the fundamentals,

Optical Modules and Networks for Al-Era Data Centers

We review recent advances in optical modules and networks for Al-era data centers
(DCs), covering intra-DC optical pluggable

Photonics for Datacenters: Integrated optics permeate datacenter ...

FIGURE 1. Over the past 8 years, switch ASIC capacity growth has far outpaced that
of optical modules; this widening gap is also

Understanding Optical Modules: Working Principles, Structures, and ...

Explore the working principles, structures, and performance metrics of optical
modules, essential components of

Application of C-Light Optical Module in Al Computing Power and

According to the hardware composition of computing power, It mainly includes Al
chips, servers, switches, optical modules,

Transceiver Modules for Data Center Interconnect
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Learn how and where to implement Cisco Optics solutions to gain the reach you need
for connecting data centers across your metro

Optical Switching Data Center Networks: Understanding

This paper first summarizes the topologies and traffic characteristics in data centers
and analyzes the reasons and importance of

Introductory Knowledge About Data Center

Especially for optical modules, high-speed optical modules (such as 400G) are very
expensive and account for a large part of the

What optical modules are usually equipped on network servers?

SFP+ is a high-speed optical module used for 10Gbps network connections. It is an
upgraded version of the SFP module, providing

Top Optical Transceiver Modules for Data Center Applications

Introduction: Why Optical Modules Are Critical to Data Center Infrastructure In
today"'s cloud-first, Al-driven, and 5G

Related Video Reference

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

Contact Us

Continue your research online:

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

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