How to connect the server optical module
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Article Overview

Servers connect to optical networks via network adapters (NICs) that host optical modules, enabling
fiber-based communication with switches.

How Optical Modules Connect to Servers

Servers typically do not have direct ports for optical modules. Instead, optical modules are inserted into
network adapters (NICs), which are then installed in the server's PCle sots. The NIC provides the interface for
the module, allowing the server to transmit and receive optical signals to switches or other network devices.
Popular NIC manufacturers include Intel, Broadcom, Mellanox, and QLogic, each with specific compatibility
requirements for optical modules, so selecting the correct module for the installed NIC is essential for reliable
operation .

Types of Optical Modules

Optical modules perform optoelectronic conversion, turning electrical signals from the server into optical
signals for fiber transmission and vice versa. Key components include the Transmitter Optical Sub-Assembly
(TOSA) with a laser diode or LED, the Receiver Optical Sub-Assembly (ROSA) with a photodetector, and
control circuitry for signal stability . Common form factors include SFP, QSFP, QSFP28, QSFP56, and OSFP,
supporting speeds from 10G to 800G depending on server and network requirements .

Cabling and Deployment Considerations

o Short-distance connections (1-3 meters) within the same rack often use direct attach copper (DAC) cables,
which are cost-effective and low-latency .

o0 Medium-distance connections (10-100 meters) between racks require multimode fiber with optical modules.
0 Long-distance or inter-building connections use single-mode fiber modules for stable transmission over
hundreds of meters to kilometers.

o Point-to-point MPO cabling is common for high-bandwidth server-to-switch connections, especialy with
400G or 800G modules, providing low latency and high density .

o For complex or longer links, structured cabling systems are recommended to maintain signal quality and
simplify maintenance .

Safe Installation Practices
Proper handling of optical modulesis critical to avoid damage:

0 Avoid electrostatic discharge (ESD) and physical mishandling.
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o Insert modules gently into NIC ports to prevent port or module damage.

o Ensure proper alignment of fiber connectors to maintain signal integrity.

0 Be aware of laser safety, though most modern modules are Class 1 and eye-safe under normal operation .
Following these practices ensures reliable server-to-network connectivity and prolongs the lifespan of both
modules and NICs.

Summary

To connect a server to afiber network:

o Install a compatible network adapter (NIC) in the server.

o Insert the appropriate optical module into the NIC.

0 Use DAC or fiber cabling according to distance and bandwidth requirements.

o Follow safe handling and installation procedures to maintain link reliability. This approach supports
high-speed, scalable, and reliable server interconnections in modern data centers.

Ensure that optical cables are routed straightly and bound neatly, and that cable ties are installed at even
spacing and fastened

4.Connect the Fiber Optic Cable For Duplex LC Cable: Attach the TX (transmit) fiber to the module's TX
port and RX

Optical modules are classified by package type, rate, laser type, center wavelength, mode, connector type,
modulation

Connecting SFP, SFP+, QSFP, and XFP Modules To connect an optical cable to an SFP module, use the

Some customers are confused about this-they want to buy optical modules for servers, so why ask about
network

These modules can be plugged into the front panel Lucent Connector (LC) ports that accept hot-swappable
laser

What is an SFP? SFP (Small Form-factor Pluggable) is a compact, hot-pluggable network interface module

Route optical or SFP+ cables in the cabinet by observing installation regulations. Y ou are advised to arrange
new cablesin the same

The QSFP-DD, QSFP, and SFP transceiver modules are hot-swappable and connect the electrical circuitry of
the system with an
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Optical Flex Circuits FlexPlane Optical Flex Circuits provide versatile, high-density routing on aflexible

Small Form-factor Pluggable modules (SFP module) are the workhorses of modern network connectivity,
enabling

Explore optical module demands in evolving data center architectures. Learn about usage in traditional,
improved,

This section describes how to install an optical module. The method used to install a copper transceiver
module is the same, except

Connects the optical module to the host device (switch, router, server). Transmits electrical signals and
supplies

Pluggable optical modules can be divided into small form-factor pluggable (SFP) modules and quad small
form-factor

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