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400g Optical Module Selection

Overview
We have presented a comprehensive overview of the transmission standards
governing 400G optical modules.

Key Takeaways
400G optical modules come in multiple types and form factors, including VR4, SR4,
SR4. 2, SR8, DR4, FR4, LR4, LR8, ER4, ZR4, and form factors like QSFP-DD, OSFP,
CFP8, and QSFP112, each optimized for specific distances, fiber types, and data
center applications. Transmission Reach CategoriesVR4 (Very Short Range): Designed
for 0–100 meters over multimode fiber (MMF), ideal for intra-rack or top-of-rack
connections in data centers.

SR4 / SR4. 2 (Short Range): Supports up to 300 meters (SR4) or 150 meters (SR4. 2)
on MMF, using parallel transmission with 4 or 8 channels via PAM4 modulation.

SR4. 2 doubles capacity using wavelength division multiplexing. SR8: Uses 8 channels
for high-density, short-distance links within data centers.

DR4 (Distance Range): Reaches up to 500 meters on single-mode fiber (SMF),
suitable for inter-rack or inter-data center connections. FR4 (Long Range): Extends up
to 2 kilometers on SMF, often using CWDM to multiplex 4 wavelengths over a single
fiber pair. LR4 / LR8 (Long Reach): Supports up to 10 kilometers on SMF, designed for
wide-area or extended-distance links.

LR8 uses 8 channels for higher density. ER4 (Extended Reach): Typically up to 30
kilometers, for metro or enterprise backbone links. ZR4 (Ultra-Long Reach): Can
reach 80–120 kilometers, suitable for inter-data center or metro networks with high
optical loss.
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Form FactorsQSFP-DD (Quad Small Form Factor – Double Density): Backward-
compatible with QSFP/QSFP28, supports 8 lanes for 400G.

OSF

P (Octal Small Formfactor Pluggable): New interface, not backward-compatible,
optimized for high-density deployments. CFP8: Scales older CFP4 standard with 8
channels, used in high-capacity backbone links. QSFP112: Supports 400G with 4 or 8
channels, often used for VR4 or SR4.

2 modules. CWDM8 / CDFP / COBO: Specialized form factors for multiplexing or on-
board optics, with varying degrees of field service flexibility.

Key Technical Features

Modulation: Most 400G modules use PAM4 (4-level pulse amplitude modulation) to
double data rate per channel. Fiber Type: MMF for short-range (VR4, SR4, SR4. 2,
SR8), SMF for longer distances (DR4, FR4, LR4, LR8, ER4, ZR4),.

Channels: Modules may use 4, 8, or more parallel channels, each carrying 50–100G,
to achieve 400G total bandwidth. Applications: Short-range modules are ideal for
intra-rack or leaf-to-spine connections, while long-range modules serve inter-data
center, metro, or enterprise backbone links.

Summary

Choosing the right 400G optical module depends on distance, fiber type, density, and
application scenario. Short-range modules (VR4, SR4, SR4. 2, SR8) are optimized for
high-density, low-latency intra-data center links, while DR4, FR4, LR4/LR8, ER4, and
ZR4 cater to longer distances, metro, and inter-data center connectivity.

Form factors like QSFP-DD, OSFP, and CFP8 determine compatibility and deployment
flexibility, making it essential to match module type with network architecture and
future scalability requirements.

Article Content

400G Optical Module Selection Guide: QSFP-DD vs.

Compare QSFP-DD, QSFP28, and OSFP form factors. Learn about compatibility, power
constraints, migration TCO, and data center selection

A Comprehensive Guide to 400G Optical Modules: Navigating

We have presented a comprehensive overview of the transmission standards
governing 400G optical modules. We trust this guide will aid you in pinpointing the
optimal standard for your

400G Optical Modules Explained: SR4 Vs. DR4 Vs. FR4 Vs. LR4
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Key differences between SR4, DR4, FR4, and LR4 400G optical modules. Expert
advice from Asterfusion engineers to optimize your data center network.

400G Transceiver Guide: Architecture, Selection & TCO for AI

The definitive guide to selecting, deploying, and maximizing 400G optical
transceivers for network architects, procurement managers, and operations teams
building the infrastructure that

Introduction to 400G Optical Modules · KAD

A clear, engineer-friendly overview of 400G optical modules, including standards,
packaging formats, functions, and market outlook for next-generation data centers.

400G Optical Modules 2026 Guide: DR4 vs. FR4 vs. LR8 Lab

Our CCIE/HCIE team shares lab-tested benchmarks for DR4, FR4, and LR8, focusing
on power efficiency, latency, and AI cluster scalability.

400G-100G Spine-Leaf Architecture: Optical Modules and DAC/AOC

Learn how to select 400G optical modules and 100G/400G DAC and AOC cables for
Spine-Leaf architectures. This guide explains distance-based deployment strategies
for server

Optical Modules: 400G, 800G, 1.6T, and PCB Selection in Manufacturing

Today, optical modules are reaching speeds of 400G, with future technologies
pushing towards 800G and even 1.6T (terabit). These advancements are driven by
the growing demand for

Know Your 400G Transceiver | Juniper Networks

400 Gigabit Ethernet (400G) transceivers are optical modules capable of handling
data rates of 400 Gbps. With a transmission rate of up to 400 Gbps, 400G
transceivers offer double the capacity of

HTF DWDM equipment,OTN Solution,QSFP28 OSFP

HTFuture offers industry-leading fiber optic products and WDM system solutions with
global recognition for excellence and innovation.

800G Optical Modules Explained: Standards, Types

Discover everything about 800G optical modules—standards, packaging, types &
applications. Learn how they power AI, HPC & next-gen data

Optical Components
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Provides corporate revenue market share by end-market segment as well as the
detailed market size for select optical components.

100G to 1.6T Optical Module PHY Product Selection Guide

100G to 1.6T Optical Module PHY Product Selection Guide Broadcom''s Optical Module
PHY portfolio spans multiple technology nodes — 16nm, 7nm and now 5nm, with data
rates from 100 Gbs to 1.6

AI Data Centers Drive Optical Transceiver Market Growth

Analysis of how AI and hyperscale data centers accelerate global optical transceiver
adoption, including 400G/800G evolution, silicon photonics, CPO, and Link-PP
integration for next

Overview of the YXFiber QDD 400G DR4 Connectivity Solution

YXFiber''s YXF-QDD-400G-DR4 fully meets the diverse requirements of data center
applications. This article explores two typical connectivity scenarios for this module
within actual data

The Evolution of Optical Modules: 400G → 800G → 1.6T – A Strategic ...

Discover the evolution from 400G to 800G and 1.6T optical modules. Learn key
technologies, CPO vs pluggable, and upgrade strategies for future-ready data
centers.

Co-Packaged Optics (CPO) 2026: Complete Technical

CPO switches are shipping in 2026. Learn how co-packaged optics work, which
platforms are live, power savings vs pluggable, and what optics you

Cisco 400G QSFP-DD Ultra Long Haul Coherent Optics Module Data

The Cisco 400G QSFP-DD Ultra Long-Haul Coherent Optics Module enables 400G
traffic anywhere over dense wavelength division multiplexing amplified networks,
and is available in both C
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Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

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