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Proportion of various chips in optical
modules

Overview

Optical modules are devices used in fiber optic communications to transmit and
receive data through optical fibers.

Key Takeaways

Optical chips typically account for 30-60% of an optical module's cost and
functionality, making them the most critical component for signal conversion and
transmission.Role and Types of Optical Chips

Optical chips, also known as photonic ICs, are the core of optical modules,
responsible for converting electrical signals to optical signals and vice versa. They
include:

* Laser chips (DFB, VCSEL, EML) that generate coherent or modulated light for
transmission. VCSELs are used for short-distance multi-mode applications, while DFB
and EML lasers support medium to long distances and high-speed links .

* Photodetector chips (PIN or APD) that convert incoming optical signals back into
electrical signals. APDs are preferred for high-sensitivity, long-distance applications .
These chips are essential for signal quality, wavelength stability, and transmission
distance, and their performance heavily influences the overall module efficiency .
Proportion in Optical Modules

* Functional Contribution: Optical chips account for 30-40% of module functionality,
as they handle the primary signal processing tasks .
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» Cost Contribution: Depending on the module type and speed, optical chips can
represent 40-60% of the total module cost, with higher-end modules requiring more
advanced photonic components .

* Comparison with Other Chips:
* DSP chips: 25-35% of module complexity, responsible for modulation, equalization,
and error correction .

* Driver and TIA chips: 15-20%, supporting signal amplification and integrity .

* Auxiliary chips: Include microcontrollers, clock recovery, and monitoring ICs,
contributing a smaller fraction of cost and functionality .

Market and Technological Trends

The demand for high-speed optical modules (400G, 800G, 1.6T) is driving increased
adoption of advanced optical chips, particularly lasers and detectors, which are
projected to dominate the market due to their critical role in enabling high data rates
and energy-efficient operation . Integration trends, such as photonic-electronic
integrated circuits (PEICs), are further enhancing the performance and reducing
latency between optical and electronic components . In summary, optical chips are
the most significant component in optical modules, both in terms of cost and
functional importance, forming the backbone of high-speed optical communication
systems.
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