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What metals are inside an optical module

Overview

Optical Module Housings Guide Metal Alloys: A popular and versatile choice.
Aluminum Alloys: Offer a great blend of good thermal conductivity, low The Inte.

Key Takeaways

Optical modules typically contain metals such as aluminum, copper, and tungsten-
copper alloys, primarily in the housing and thermal management
components.Housing and Structural Metals

The outer shell of an optical module is usually made of metal alloys to provide
protection, structural integrity, and electromagnetic shielding. Common metals
include aluminum alloys, which offer a balance of thermal conductivity, low weight,
and cost-effectiveness, and copper or tungsten-copper alloys, which are used in high-
speed or high-power modules for superior heat dissipation and mechanical stability .
The metal housing also acts as a Faraday cage to prevent electromagnetic
interference.

Internal Component Metals
Inside the module, metals are used in various sub-assemblies:

* TOSA (Transmitter Optical Sub-Assembly) and ROSA (Receiver Optical Sub-
Assembly) often include metal cans or packages for lasers, photodiodes, and other
optoelectronic devices .
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* Laser diodes and photodetectors may be mounted on metal heat sinks or
thermoelectric cooler (TEC) assemblies, which often use copper for its high thermal
conductivity .

* Electrical connections and circuit boards may include gold or tin plating on contacts
for reliable conductivity and corrosion resistance .
Specialized Alloys

For high-performance modules, especially those operating at 400G or above,
tungsten-copper alloys are sometimes used to manage extreme heat while
maintaining structural integrity . These alloys combine the thermal conductivity of
copper with the mechanical strength of tungsten.

Summary

In summary, the primary metals inside an optical module include:

* Aluminum - for lightweight, thermally conductive housings.

» Copper - for heat sinks, TECs, and internal thermal management.

* Tungsten-copper alloys - for high-performance thermal and structural applications.

* Gold or tin - for electrical contacts and plating. These metals are selected to
optimize thermal management, electrical performance, and mechanical protection of
the sensitive optoelectronic components inside the module .
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