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Selection Guide for 400G Enterprise-
Grade Quantum Communication Optical
Routers

Overview

400G OSFP/QSFP-DD/QSFP112 Module Introduction and Selection This article explores
the technical characteristics, product lineup, and use cases of 400G OSFP.

Key Takeaways

Choosing the right 400G optical router involves evaluating form factors, thermal
design, power efficiency, compatibility, and deployment scenarios to balance
performance, scalability, and total cost of ownership. Key Considerationsl. Form
Factor SelectionQSFP-DD: Offers "Double Density" with 8x50G PAM4 lanes, ideal for
high-density deployments and backward compatibility with QSFP28.

Suitable for Ethernet data centers and short-to-medium reach links up to 40 km.
Thermal performance relies on finned tops and airflow management.

OSF

P: A clean-sheet design optimized for extreme thermal loads and high-power
coherent optics. Supports smooth evolution to 800G/1. 6T, making it ideal for HPC,
hyperscale data centers, and long-haul quantum communication links.
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OSF

P modules provide superior thermal headroom and can safely dissipate up to 25W.
QSFP112: Balances bandwidth, power consumption, and port density. Suitable for
deployments where moderate density and energy efficiency are priorities.

2.

Thermal and Power Management

Thermal design is critical for module stability and lifespan.

OSF

P modules excel in high-power environments due to integrated heatsinks and larger
volume. QSFP-DD modules rely on airflow and finned designs, while QSFP112
modules offer moderate thermal efficiency. Power consumption per module varies;
OSFP can handle higher wattage, making it preferable for Al training backplanes and
coherent optics requiring high optical power.

3. Compatibility and InteroperabilityQSFP-DD ports accept QSFP28 modules, but QSFP-
DD modules cannot fit into legacy QSFP28 ports.

OSF

P is mechanically and electrically incompatible with QSFP ecosystems, requiring
dedicated OSFP slots. Ensure the selected module matches the router's line cards,
NICs, and optical interfaces to avoid deployment issues. 4.

Deployment Scenarios

Incremental Upgrade: Enterprises with existing 100G QSFP28 infrastructure can
deploy QSFP-DD switches in aggregation layers while gradually upgrading to 400G,
preserving capital and minimizing disruption. Full Replacement: Operators with no
legacy inventory or requiring long-haul coherent links may deploy OSFP switches
across all layers for maximum performance and future scalability. Data Center
Interconnect (DCI): 400ZR and 400ZR+ coherent optics provide cost- and space-
efficient solutions for short- and medium-reach links, enabling integration of IP and
optical layers.

5. Total Cost of Ownership (TCO) and Practical Considerations400G modules deliver
four times the capacity of 100G at only 2. 5-3x the module cost, offering an optimal
balance of bandwidth, cost-per-bit, and deployment flexibility.

Consider reach specifications (SR8, DR4. 2, ZR/ZR+) to match actual link distances
and avoid over-specification. Evaluate supply chain reliability, OEM compatibility, and
pre-approved alternates to prevent deployment delays.
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Recommendation SummaryHigh-density, short-to-medium reach, backward-
compatible deployments: QSFP-DDHigh-power, long-haul, or future-proof 800G/1. 6T
networks: OSFPBalanced density and energy efficiency: QSFP112Quantum
communication or coherent optics applications: Prioritize OSFP or 400ZR/ZR+
modules for thermal headroom and optical power requirements Selecting the right
400G optical router requires aligning form factor, thermal design, power efficiency,
compatibility, and deployment strategy with your network's performance, scalability,
and budget objectives.

Article Content
400G OSFP/QSFP-DD/QSFP112 Module Introduction and Selection

This article explores the technical characteristics, product lineup, and use cases of
400G OSFP/QSFP-DD/QSFP112 modules to choose the most suitable 400G solution for
your data centers.

400G OSFPQSFP DDQSFP112 MODULE INTRODUCTION AND

Intelligent Selection Guide for Quantum Communication-Grade Fiber Optic Enterprise
Routers This guide spotlights five routers and pods that align with Quantum Fiber
setups and high-bandwidth needs.

OFC 2025 400ZR White Paper 4_17

Through multi-vendor interoperability tests at various Plugfests, the OIF investigated
the performance of 400ZR and OpenZR+ pluggable modules, focusing on the
required optical signal to

The 400GE inflection point

Rapid advances in silicon are fueling a new generation of pluggable coherent 400G
router optics that open exciting new avenues for rethinking IP-optical network
designs. This white paper takes a closer

Interface and Hardware Component Configuration Guide for Cisco

Configuration and troubleshooting guide for 400G Digital Coherent Optics, including
modulation, FEC, and alarm management.

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

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

400G Coherent Optics Guide: ZR, ZR+ & MZR Comparison
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Master 400G coherent optics with our comprehensive guide covering ZR, ZR+, MZR
variants, reach capabilities, power consumption & deployment strategies.

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

A Complete Guide to 400G QSFP-DD SR8, DR4, FR4, and LR4

This guide explains the differences between 400G QSFP-DD SR8, DR4, FR4, and LR4
transceivers, including transmission distance, fiber type, connector type, deployment
scenarios, and

Growing the Network with 400 Gbps Coherent Pluggable Optics

Take a closer look at some of the products and solutions covered in this paper such
as Cisco Routed Optical Networking, Cisco Optical Networking, and Acacia (now part
of Cisco) optical interconnects.

Transforming Data Centers & Mobile Networks with 400G | Arrcus

Optical Transport for Service Provider Transport: Service providers SPs need resilient,
high-capacity transport networks, to deliver a wide range of services to their
customers, from

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

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 Al cluster scalability.

A Comprehensive Guide to 400G OSFP Ethernet Optical Transceivers

Explore 400G OSFP Ethernet optical transceivers for modern data centers, Al and HPC
networks. Learn OSFP advantages, use cases, and NADDOD'"s 400G OSFP solutions
for high

400G ZR+ Pluggable Optics: Redefining Optical Network Economics

Self-Healing Networks: In-situ OTDR functionality via backward Rayleigh scattering
analysis Conclusion 400G ZR+ isn''t merely another speed grade - it"'s an
architectural catalyst
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The 400GE inflection point

Conventional DCI solutions use short-reach gray optics to interconnect data center
gateway routers with DWDM transponders in chassis-based optical line systems that
multiplex these 400G wavelengths

400G ZR/ZR+ Optics Guide for High-Speed Optical Networks

This is where 400G ZR/ZR+ optics have become one of the most discussed coherent
pluggable solutions in modern high-speed optical networks. Unlike conventional client-
side 400G transceivers,

Overview | Junos OS | Juniper Networks

For information about the licensing model for the coherent 400ZR and 400G
OpenZR+ optics, see Software Licenses for Juniper Coherent Optics. For additional
information about License

Contact Us

Continue your research online:

Website: https://fdsoluciones.es
Technical inquiry: https://fdsoluciones.es/project-enquiry.html

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