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What is the extinction ratio of an optical
module

Overview
Extinction ratio In telecommunications, extinction ratio (re) is the ratio of two optical
power levels of a digital signal generated by an optical source.

Key Takeaways
The extinction ratio (ER) of an optical module is the ratio of the optical power when
transmitting a logic '1' (P₁) to the optical power when transmitting a logic '0' (P₀),
indicating the contrast between “on” and “off” states.

Definition and Formula

The extinction ratio quantifies how distinctly an optical transmitter differentiates
between the binary states of a digital signal. It is defined as: ER=P1P0 where P₁ is the
optical power for a logic '1' and P₀ is the optical power for a logic '0'.

E

R can be expressed as a simple ratio, in decibels (dB), or as a percentage. A higher
ER indicates stronger contrast between the “on” and “off” states, making the signal
easier to detect, while a lower ER reduces signal clarity and increases the likelihood
of bit errors.
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Importance in Optical Communication

Receiver Sensitivity: A high ER improves the receiver's ability to distinguish between
logic states, enhancing sensitivity and reducing the chance of misinterpretation. Bit
Error Rate (BER): Low ER increases the probability of bit errors, while sufficient ER
ensures reliable, error-free transmission over long distances or high-speed links.
System Reliability: Maintaining an adequate ER is critical for the performance stability
of modern networks, including 10G, 25G, 100G, and 400G Ethernet systems.

MeasurementER is typically measured using an oscilloscope while the laser transmits
data at its rated speed. The measurement involves comparing the optical power
levels of logic '1' and logic '0' under worst-case transmission conditions. In an ideal
transmitter, P₀ would be zero, resulting in an infinite ER, but practical devices always
have a finite P₀, limiting the ER to a measurable value.

Practical Implications

A larger ER improves logical discrimination at the receiver and reduces signal
interference. A smaller ER increases the likelihood of errors and may require
additional amplification or regeneration to maintain signal integrity.

E

R is a key parameter listed in optical module datasheets alongside average optical
power and receiver sensitivity, ensuring compliance with IEEE and ITU standards. In
summary, the extinction ratio is a fundamental metric for evaluating the quality and
reliability of optical modules, directly affecting signal clarity, error rates, and overall
system performance.

Article Content

Extinction ratio

In telecommunications, extinction ratio (re) is the ratio of two optical power levels of
a digital signal generated by an optical source, e.g., a laser diode. The extinction ratio
may be expressed as a

What is Extinction Ratio (ER) and Why Does It Matter

This article explains what extinction ratio is, why it matters for reducing bit error
rates in optical communication, and how it impacts optical module performance.

Measuring Extinction Ratio of Optical Transmitters

Extinction ratio, when used to describe the performance of an optical transmitter
used in digital communications, is simply the ratio of the energy (power) used to
transmit a logic level ''1'', to the

© 2026 ROGER FIBRE ATELIER - All rights reserved



Page 3/5

Average Transmit Optical Power and Extinction Ratio

The extinction ratio is the ratio of the average optical power for transmitting signals 1
to the average optical power for transmitting signals 0 under the worst transmission
conditions.

Understanding Optical Modules: Working Principles, Structures, and ...

Explore the working principles, structures, and performance metrics of optical
modules, essential components of optical fiber communication systems. Learn about
key indicators such as

What Is the Extinction Ratio in Optical Systems?

The Extinction Ratio is formally defined as the linear ratio between the optical power
in the high-power state ($P_{high}$) and the optical power in the low-power state
($P_{low}$).

Extinction Ratio and Power Penalty-web

The purpose of this application note is to show how the optical extinction ratio is
defined and to demonstrate how variations in extinction ratio affect the performance
of digital optical communication

Optical Modulation Amplitude vs Extinction Ratio-web

Either the OMA to P0 ratio or the extinction ratio can be used in specifying the
transmitter performance relative to the P0 = 0 level. These two parameters are
essentially equivalent.

Optical Module-Extinction Ratio

In telecommunications, extinction ratio (re) is the ratio of two optical power levels of
a digital signal generated by an optical source, e.g., a laser diode. The extinction ratio
may be expressed as a

What is Optical Transceiver: A Beginner Guide (2024)

The extinction ratio indicates the capability of an optical module to identify signal 0
and signal 1. This parameter is a quality indicator for fiber optic

Key Parameters Interpretation of Optical Modules

The key performance indicators of the transmitting end of the optical module mainly
include: the average transmitted optical power, the extinction ratio, and the central
wavelength of the

10Gbps SFP+ CWDM Optical Module
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The image of an optical module of the same type (10Gbps SFP+ CWDM Optical
Module) is used for reference.

10Gbps SFP+ Optical Module

Describes the chassis, power supply, fans, boards, optical modules, and power
distribution box of the NetEngine 8000 M14K, M14, M8K, M8, M4, 8000E M14, M8.

What are the Key Performance Parameters of Optical Modules?

This parameter is particularly critical for long-distance or long-link transmission and is
also an important indicator to examine the receiving capability of the optical
module.Extinction Ratio: The Key to

10GE SFP+ Optical Modules

Fan Modules Installing a Power Surge Protector Pluggable Modules for Ports
Understanding Optical Modules Understanding Copper Modules Understanding Hybrid
Modules Guide to Using Pluggable

10GE SFP+ Optical Modules

This document provides an overall description of the CE12800 series switches
hardware, helping you obtain detailed information about each chassis, power module,
fan module, card, cable, and

10 Gbit/s SFP+ Optical Module

10 Gbit/s SFP+ Optical Module You can use different levels of 10 Gbit/s SFP+ optical
modules only with 10 GE interfaces. The wavelength of these 10 Gbit/s SFP+ optical
modules can be

Understanding Optical Modules

This document explains optical modules, their types, and applications, providing a
comprehensive understanding of their functionality and usage.
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Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

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