
Optical modules and active optical cables

Article Overview

Optical modules are standalone transceivers for fiber connections, while Active Optical Cables (AOCs)

integrate transceivers and fiber into a single plug-and-play cable for high-speed, medium-distance links.

Optical Modules

Optical modules are independent transceivers (e.g., SFP28, QSFP28, QSFP56) that plug into network devices

and connect via separate fiber optic cables. They perform electrical-to-optical (E/O) and optical-to-electrical

(O/E) conversion, enabling high-speed data transmission over long distances, from 100 meters to tens of

kilometers depending on the fiber type and module specification . Optical modules offer maximum flexibility,

allowing network architects to mix and match fiber types, distances, and speeds. However, they incur higher

costs per link and require additional patch cables and management, which can increase complexity in dense

data center environments .

Active Optical Cables (AOCs)

AOCs combine optical fiber with integrated transceivers at each end, forming a single cable assembly that

plugs directly into device ports like a copper cable . The transceivers inside the AOC handle E/O and O/E

conversion, allowing the cable to transmit data as light while maintaining a plug-and-play interface . Key

advantages of AOCs include:

o High-speed transmission (40G, 100G, 200G, 400G)

o Medium-distance reach (typically 1-30 meters, sometimes up to 100 meters)

o Immunity to electromagnetic interference (EMI)

o Lightweight and compact design, ideal for high-density data centers

o Reduced port contamination risk, as the optical ports are integrated and sealed AOCs are particularly

suitable for rack-to-rack or switch interconnections in data centers and HPC environments. However, if an

AOC fails, the entire cable must be replaced, and the design is less flexible than separate optical modules with

patch cables .

Direct Attach Copper (DAC) Comparison

DACs are copper twinax cables with fixed transceivers, offering low cost, low latency, and low power

consumption for very short links (<=5 meters for 100G). AOCs extend reach beyond DAC limitations while

maintaining high performance, but at slightly higher cost and power usage .

Cost and Performance Trade-offs
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o Short links (<=5 m): DAC is most economical and energy-efficient

o Medium links (?5-30 m): AOC provides a balance of reach, performance, and ease of deployment

o Long links (>100 m): Optical modules with separate fiber are required for maximum flexibility and distance

In summary, optical modules are ideal for long-distance, flexible deployments, while AOCs offer a compact,

high-speed, medium-distance solution with plug-and-play convenience. DACs remain the lowest-cost option

for very short connections. Choosing the right solution depends on distance, speed, power, cost, and

deployment density.

In this guide, we will explore what an AOC cable is, how active optical cables work, their

An optical module is a typically hot-pluggable optical transceiver used in high-bandwidth data

communications applications. Optical

Discover how active fiber optic cable technology is revolutionizing data centers and optical networking. Learn

the

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

An Active Optical Cable is an advanced cabling assembly that integrates fiber optic technology with active

electronic

Discover how AOC cable (active optical cables) works, benefits, types, and tips for using

Learn AOC advantages and limitations, and how they compare to DAC and optical modules. Includes use

cases,

All interface speeds, from 1G to 400GE have connectivity options that include Direct Attach copper Cables

(DACs), Active Optical

Learn why Active Optical Cables are the future of fast, reliable data transmission for modern networks.

Cisco SFP-10G-ER module Cisco SFP-10G-ER-I module Cisco SFP-10G-ZR-S module (S

Active Optical Cables (AOC) Explore Amphenol''s high-speed Active Optical Cables

Learn AOC advantages and limitations, and how they compare to DAC and optical

In network switching, various connectivity options are available, including optical modules paired with fiber,

Active
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Explore the world of active optical cables (AOC) in our comprehensive guide. Discover their role in

high-speed data

What Are Active Optical Cables (AOC)? Active Optical Cables simplify high-speed networking by

embedding tiny optical transceivers

An active optical cable (AOC) is a transmission medium that integrates optical transceivers and fiber optic
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