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Article Overview

Using a 400G optical module involves selecting the appropriate module type, connecting it to compatible
network devices, and configuring lanes or breakout modes according to your network requirements.

Selecting the Right 400G Module
400G optical modules come in various standards based on transmission distance and fiber type:

0 VR4 (Very Short Range): Up to 100 meters on multimode fiber, ideal for intra-data center links .

0 SR4/SR4.2 (Short Range): Up to 300 meters on multimode fiber, with SR4.2 supporting longer distances
and higher performance .

o0 DR4 (Distance Range): Up to 500 meters on single-mode fiber, suitable for inter-data center connections .

0 FR4/LR4 (Long Range): FR4 up to 2 km, LR4 up to 10 km on single-mode fiber for extended links .

0 ER4/ZR4 (Extended/Zero-Dispersion Range): ER4 up to 40 km, ZR4 up to 120 km for long-haul or metro
networks . Choose a module based on your link distance, fiber type, and network topology.

Installation and Connection

0 Check Device Compatibility: Ensure your switch or router supports the QSFP-DD or OSFP form factor used
by 400G modules.

o Insert the Module: Carefully plug the module into the device port, ensuring proper alignment.

0 Connect Fiber Cables. Use the correct fiber type (singleemode or multimode) and connector type
(MPO/MTP) according to the module specification .

0 Observe Polarity: Maintain correct transmit/receive orientation to avoid signal issues.

Configuration and Operation

0 Lane Architecture: 400G modules typically use 8 lanes at 50 Gbps each or 4 lanes at 100 Gbps each,
depending on the module .

0 Modulation: Most 400G modules use PAM4 (4-level Pulse Amplitude Modulation) to double data rate per
lane.

0 Breakout Modes: Many modules support logical division into lower-speed ports, e.g., 4x100G, allowing
flexible deployment .

o Digital Signal Processing (DSP): Modules often include DSP for signal integrity, Forward Error Correction
(FEC), and clock datarecovery .

Coherent vs. Non-Coherent Modules

0 Non-Coherent Modules: Suitable for short to medium distances (SR4, DR4, LR4).
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0 Coherent Modules (ZR, ZR+, MZR): Used for long-haul or metro links, supporting advanced modulation
(DP-16QAM, QPSK) and extended reach up to 600 km .

Best Practices

0 Use vendor-qualified modules to ensure compatibility and support .

o Enable FEC if required to maintain signal integrity over longer distances.

o Monitor link performance and adjust breakout or lane configurations as needed.

o For high-density deployments, consider parallel optics and proper cooling to maintain reliability. By
following these steps--selecting the correct module, connecting fibers properly, configuring lanes and breakout

modes, and monitoring performance--you can effectively deploy and operate 400G optical modules in modern
high-speed networks.

Because of the different optical modulation scheme, 100G-DR / FR / LR modules will not interoperate with
legacy 100G modules

Driven by the rapid development of Al training clusters, hyperscale cloud data centers, and 5G core networks,
400G

Today, we have provided a definitive overview of the transmission standards for 400G optical modules. We
are

Description The 400G QSFP-DD ZR+ Transceiver is a high performance, cost effective module for optical
data

Insights Primer: A Guide to 400G Optical Networks Ask the community Infobrief Primer: A Guide to 400G
Optical Networks This

Comprehensive Product Portfolio In addition to 400G OSFP Ethernet transceivers,

Caveats and Disclaimers This presentation is an investigation into three potential solutions for 400G optical
transceivers given the

Explore the ultimate guide to optical modules. Learn types, functions, performance metrics

Differences Between 100G, 400G, and 800G Optical Transceivers Transmission Distance: 100G optical
modules

Discover key factors driving the rapid adoption of 400G optical transceivers, including Al, 5G, coherent
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optics, and

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

Traditional 100G/200G optical modules can no longer meet the demands of high-density, low-latency traffic
surges.

The 400G module ecosystem provides many form factors, reach categories, and breakout options to handle a
wide

Explore our complete guide to 400G transceiver technology, including QSFP-DD modules and cables
designed for

The 400G optical module is an optoelectronic conversion module with a transmission rate of micro-400G. It
uses advanced PAM4

Master 400G coherent optics with our comprehensive guide covering ZR, ZR+, MZR variants, reach
capabilities,
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