
Improving the eye diagram of the optical
module

Article Overview

Optimizing an optical module's eye diagram involves adjusting parameters like extinction ratio, jitter, and

crossing ratio to maximize signal integrity and minimize bit errors.

Understanding the Eye Diagram

An eye diagram is a visual representation of a digital optical signal, formed by overlaying multiple signal

periods on an oscilloscope. Its shape resembles a human eye, where the vertical opening indicates signal

amplitude quality and the horizontal opening reflects timing stability. A well-opened eye signifies minimal

distortion, low jitter, and high signal-to-noise ratio, which are critical for reliable optical communication .

Key Parameters to Adjust

o Extinction Ratio (ER) The extinction ratio is the ratio of the optical power of the "1" level to the "0" level. A

higher ER improves logic discrimination at the receiver, reducing bit error rates. However, excessively high

ER can increase laser chirp, affecting long-distance transmission. Adjusting the laser drive current or bias can

help optimize ER for the desired transmission distance and data rate .

o Jitter Jitter represents the horizontal timing fluctuations of the signal. Excessive jitter can cause bit errors,

especially at high data rates. Minimizing jitter involves careful clock recovery, signal conditioning, and

reducing noise in the optical path. Oscilloscopes can measure jitter in picoseconds, allowing engineers to

fine-tune the system .

o Crossing Ratio The crossing ratio measures the relative amplitude at the signal's midpoint. Maintaining a

crossing ratio near 50% ensures optimal receiver sensitivity. Adjustments can be made by tuning the

transmitter's modulation depth or the receiver's threshold levels .

o Rise and Fall Times Faster rise and fall times reduce inter-symbol interference (ISI) and improve eye

opening. These can be adjusted by optimizing the driver circuitry and minimizing dispersion in the optical

fiber .

Practical Steps for Adjustment

o Use a high-speed oscilloscope to capture the eye diagram and measure key parameters.

o Adjust the laser bias and modulation current to optimize extinction ratio and crossing ratio.

o Minimize system noise and dispersion to reduce jitter and improve eye opening.

o Verify Q factor: On the transmitter side, a Q factor >=12 is recommended, while the receiver side should

maintain >=6 for optimal performance .

o Iteratively monitor the eye diagram while making adjustments to ensure improvements in both vertical and

horizontal eye openings.

Page 1/3



Improving the eye diagram of the optical
module

Conclusion

By carefully monitoring and adjusting extinction ratio, jitter, crossing ratio, and rise/fall times, engineers can

optimize the eye diagram of an optical module. This ensures high-quality signal transmission, lower bit error

rates, and reliable performance in high-speed optical networks .

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

examples of

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

as well

In optical module manufacturing (SFP, SFP+, 10G, 25G, 100G), eye diagram testing is a mandatory quality

inspection

Strategies for Optimizing Eye Diagram Quality To optimize Eye Diagram quality in high-speed Optical

Networks,

Simulate, optimize and tolarance your optical designs using the standard software for optical, illumination,

and laser system design -

When evaluating optical transceivers or media converters, engineers use eye diagrams to assess how the

transmitted

To address these issues, this study proposes a clock recovery algorithm based on the eye diagram opening area

to

A real-time eye diagram monitoring method for optical signals is proposed and experimentally demonstrated

based on

To generate an eye diagram, an oscilloscope needs to measure a large volume of data and then recover the

diagram

An intelligent eye-diagram analyzer is proposed to implement both modulation format recognition (MFR) and

optical

Learn the fundamentals of eye diagrams, their significance in optical communications, and how to interpret

them for
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In telecommunications, an eye pattern, also known as an eye diagram, is an oscilloscope display in which a

digital signal from a

A deep transfer learning (TL)-based comprehensive eye diagram analysis and diagnosis scheme that can

output

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

To plot an eye diagram and make effective use of it, you''ll need certain equipment and tools. Below is a list of

the

Download scientific diagram | Fundamental properties of an eye diagram. from publication: A Robust

Algorithm for Eye-Diagram

Web: https://www.millstraining.co.za
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