
Eye Diagram Analysis of Optical Module
Testing

Article Overview

An eye diagram visually represents the quality of an optical signal, where parameters like eye height, eye

width, jitter, and extinction ratio indicate signal integrity and system performance.

What is an Eye Diagram?

An eye diagram is generated by overlaying multiple periods of a digital signal on an oscilloscope, forming a

pattern that resembles a human eye . It provides a composite view of signal quality, revealing the effects of

noise, dispersion, intersymbol interference (ISI), and other impairments. In optical module testing, it helps

engineers assess whether the transmitted waveform can be correctly interpreted by the receiver and ensures

compliance with standards like IEEE 802.3 .

Key Parameters and Their Interpretation

o Eye Height: The vertical opening of the eye, representing the voltage margin between logic "1" and "0" . A

larger eye height indicates better noise tolerance, clearer distinction between logic levels, and lower Bit Error

Rate (BER).

o Eye Width: The horizontal opening of the eye, indicating the time window during which the signal is valid .

A wider eye width reflects greater timing margin and better tolerance to jitter and timing variations.

o Jitter: Horizontal deviations of signal transitions from their ideal positions . Smaller jitter corresponds to

more stable timing and higher signal integrity, while excessive jitter can cause bit errors.

o Extinction Ratio: The ratio of the optical power of the "1" level to the "0" level . A higher extinction ratio

improves logic discrimination at the receiver, reducing susceptibility to interference and lowering BER.

o Crossing Ratio: The symmetry of the eye crossing point, ideally near 50%, which ensures balanced signal

transitions and reduces timing errors .

o Rise and Fall Times: The speed of signal transitions from low to high and high to low, affecting the

sharpness of the eye edges and overall signal clarity .

Using the Eye Diagram for Testing

o Overlay Signals: Capture multiple signal periods in persistence mode to form the eye pattern.

o Compare to Eye Mask: Use a predefined mask to determine if the eye opening meets system specifications .

o Evaluate Margins: Check eye height and width against noise and timing tolerances.

o Analyze Jitter and Extinction Ratio: Identify potential sources of signal degradation and assess BER

implications.

o Diagnose Issues: Narrow or distorted eyes indicate problems such as excessive noise, ISI, or optical

impairments, guiding corrective actions.
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Practical Implications

A well-formed eye diagram with a wide, tall eye opening, minimal jitter, and high extinction ratio indicates

strong signal integrity, low BER, and reliable optical module performance . Conversely, a closed or distorted

eye signals potential transmission issues, requiring adjustments in module design, signal conditioning, or

channel optimization. By systematically interpreting these parameters, engineers can validate optical module

quality, ensure interoperability, and maintain high-speed communication reliability in applications like data

centers, 5G networks, and aerospace systems .

Compliance Testing: In industries with strict standards and regulations, eye diagrams are used for compliance

testing.

In this article, you''ll learn how eye patterns are generated and how to analyze eye diagrams for signal integrity

by

Learn how eye diagrams reveal signal integrity in optical transceivers. Explore analysis methods, test

standards, and

The optical module eye diagram test is a common optical test method used to measure the performance of

optical

An eye diagram tells you everything you need to know about the behavior of signals in a high-speed channel,

as well

Learn how to construct an eye diagram via common methods of triggering used in electrical engineering to

Thanks to the high repetition rate of the optical sampling pulse train, the eye diagram and the time-domain

parameters

Master eye diagram analysis to verify signal integrity in high-speed optical design --

Eye diagrams are commonly used for testing transmitters. As test equipment input characteristics vary, a

standardized method of

An eye diagram is defined as a graphical display of a serial data signal over time that resembles an eye pattern,

illustrating

B.2 EYE DIAGRAM OVERVIEW It is called an eye diagram, or eye pattern, because the pattern looks like a
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eyes between a pair of

In the oscilloscope, an eye diagram is often used to analyze signal quality. You can diagnose problems, such

as attenuation, noise,

This application note reviews basic eye diagram definitions and terminologies, and presents several typical

examples of

Diagrams of (a) optical and (b) electrical reference receivers. The standards specify minimum performance

requirements for the

The eye diagram reflects that the digital signal is affected by the physical device and the channel. Engineer can

Agenda Customer challenges Fewer failures and lower purchase costs Increased test throughput and revenue

Lower production line
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