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Optical modules require copper

Overview
The Ultimate Guide to SFP Modules (2026): Types, SpeedsWhat is an SFP?

 SFP (Small Form-factor Pluggable) is a compact, hot-pluggable network interface
modu.

Key Takeaways
Optical modules do not inherently require copper for data transmission, but copper is
often used for power delivery, short interconnects, or integration with existing
electronic systems.

Optical Modules and Copper Usage

Optical modules, such as fiber-optic SFPs or QSFPs, transmit data using light rather
than electrical signals, which allows them to bypass the limitations of copper,
including resistance, electromagnetic interference (EMI), and signal loss over
distance . This makes optical modules ideal for high-speed, long-distance, and high-
bandwidth applications, such as data centers, telecommunications, and high-
performance computing .

However, many optical modules still rely on copper traces or connectors for certain
functions:

• Power and control signals: Optical transceivers require electrical power to operate
lasers and photodetectors, which is typically delivered via copper traces on the host
PCB .
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• Short-range interconnects: In traditional pluggable modules, copper is used to
connect the optical engine to the host ASIC or switch port, especially for distances
within a rack or between adjacent racks .

• Hybrid integration: Some optical modules combine optical fibers with copper-based
electrical interfaces (e.g., Copper SFPs or DACs) to maintain compatibility with
existing network infrastructure .
Emerging Technologies Reducing Copper Dependence

Newer approaches, such as co-packaged optics (CPO), integrate optical transceivers
directly next to processing chips like ASICs or GPUs, minimizing or eliminating the
need for long copper traces . This reduces power consumption, latency, and physical
footprint while maintaining high-speed connectivity. Silicon photonics and optical
interposers further enable optical modules to interface directly with electronic circuits
using minimal copper, primarily for power and signal routing .

Summary

While optical modules do not require copper for the actual transmission of data,
copper is still commonly used for power delivery, short electrical interconnects, and
integration with existing systems. Advances in co-packaged optics and silicon
photonics are gradually reducing the reliance on copper, enabling more efficient, high-
density, and high-speed optical networking solutions .
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An optical fiber patching cabinet. The yellow cables are single-mode fibers; the
orange and blue cables are multi-mode fibers:

Optical module

An optical module is a typically hot-pluggable optical transceiver used in high-
bandwidth data communications applications. Optical
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Contact Us

Continue your research online:

Website: https://coetzerinvestments.co.za
Technical inquiry: https://coetzerinvestments.co.za/contact.html

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