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What are the main performance
indicators for optical modules

Overview

How to Measure the Performance Indicators of Optical Modules?

This article provides a comprehensive guide on measuring key performance
indicators to evaluat.

Key Takeaways

Key performance indicators of optical modules include average transmit power,
extinction ratio, central wavelength, receiver sensitivity, and overload optical
power.Transmitter-Side Indicators

Average Transmit Optical Power measures the optical power output of the module
under normal operating conditions, reflecting the intensity of the transmitted signal.
It is typically expressed in Watts (W), milliwatts (mW), or decibels-milliwatts (dBm)
and affects the transmission distance and signal quality . Extinction Ratio is the ratio
of the average optical power when transmitting all “1” bits to the average power
when transmitting all “0” bits, expressed in decibels (dB). It indicates the module's
ability to distinguish between logical “1” and “0” signals, serving as a measure of
laser efficiency . Center Wavelength identifies the midpoint wavelength of the optical
signal, usually in standard bands such as 850 nm, 1310 nm, or 1550 nm. Accurate
wavelength ensures compatibility with optical fibers and minimizes signal loss .

Receiver-Side Indicators
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Receiver Sensitivity defines the minimum input optical power that the receiver can
correctly detect while maintaining a specified bit error rate (BER), typically expressed
in dBm. It determines the module's ability to receive weak signals and maintain
reliable communication . Overload Optical Power (or saturation power) is the
maximum optical input the receiver can handle without performance degradation,
also expressed in dBm. Exceeding this limit can cause errors or damage, making it
critical for safe operation, especially during hot-swaps or high-intensity signal
conditions . Receive Optical Power Range represents the operational range between
receiver sensitivity and overload power, indicating the module's adaptability to
varying signal intensities and its fault tolerance .

Summary

These performance indicators collectively determine the efficiency, reliability, and
quality of optical modules in communication systems. Proper measurement and
monitoring of these parameters using tools like optical power meters, spectrometers,
or DDM (Digital Diagnostic Monitoring) ensure optimal operation and prevent signal
degradation or system failures .
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This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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