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What does the waveform sampled by an
eye diagram look like

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

Key Takeaways
An eye diagram is a visual representation of a digital signal obtained by repetitively
sampling the waveform and overlaying multiple bit sequences to assess signal quality
and timing.

Overview of Eye Diagrams

An eye diagram is generated by applying a digital signal to the vertical input of an
oscilloscope while using the data rate or clock signal to trigger the horizontal sweep
(x-axis) of the scope. The resulting display resembles a series of eyes between rails,
showing the combined effects of noise, intersymbol interference, and channel
distortion. It is a multivalued display because each point on the time axis can have
multiple voltage values corresponding to different bit sequences.

Sampling and Waveform Construction

To construct an eye diagram, the oscilloscope repetitively samples the incoming
digital waveform at intervals synchronized with the clock or trigger signal. Each
captured segment of the waveform is overlaid on the previous ones, creating a
composite image that represents all possible transitions of the signal. This allows
engineers to visualize rise and fall times, jitter, overshoot, and undershoot.
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Infinite persistence mode is often used so that successive waveforms accumulate on
the display, forming a clear eye pattern.

Triggering Methods

Eye diagrams can be triggered in several ways: Clock Trigger: Uses a full-rate clock to
capture all bit transitions, producing a classical eye diagram. Divided Clock Trigger:
Useful when the oscilloscope's trigger bandwidth is lower than the data rate; it
divides the clock to maintain synchronization. Pattern Trigger: Captures specific bit
sequences, allowing detailed inspection of individual transitions and avoiding the loss
of information in random data patterns.

Interpretation of the Eye DiagramThe eye opening indicates the margin for reliable
logic level detection. A wide, open eye corresponds to minimal distortion and low bit
error probability, while a closed or distorted eye suggests timing errors, noise, or
intersymbol interference. Key parameters measured include: Rise and fall times:
Transition speed between logic levels.

Jitter: Timing variation at the crossing points of the eye. Eye amplitude: Voltage
difference between logic 1 and 0 levels. Bit period: Horizontal width of the eye at the
crossing points, related to the data rate.

Applications

Eye diagrams are widely used in telecommunications and high-speed digital systems
to evaluate transmitter, channel, and receiver performance. They help diagnose
issues such as attenuation, noise, dispersion, and pattern-dependent distortions. By
analyzing the eye diagram, engineers can optimize system design and ensure reliable
data transmission.

In summary, the eye diagram sampling waveform is a powerful tool that overlays
multiple sampled segments of a digital signal to visualize its integrity, timing, and
noise characteristics, providing a comprehensive view of system performance.

Article Content

Eye Diagram and Digital Signal Testing

The eye diagram reflects that the digital signal is affected by the physical device and
the channel. Engineer can quickly obtain the measured parameters of the signal in
the product to be

Anatomy of an Eye Diagram

Learn how to construct an eye diagram via common methods of triggering used in
electrical engineering to gain more insight to transmitters, channels and receivers.

Analyzing Eye Diagrams for Signal Integrity | Sierra Circuits
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An eye diagram is a graphical representation of a digital signal over multiple cycles. It
overlays thousands or millions of bit sequences on top of each other, resulting in an
eye-shaped

Eye diagram

In practice, eye diagrams are usually either monochrome or use color to indicate the
density of waveform samples at any given point of the display. Figure 2 shows such a
color density display for a

Analyzing Data using Eye Diagrams

With eye diagrams you can see signal quality with one display, you can diagnose
problems, such as attenuation, noise, jitter, and dispersion that arise or characterize
specific parts of the system. You

Eye Diagrams and Sampling Oscilloscopes

When sampling a repetitive waveform such as a sine wave, this doesn''t usually pose
a problem; the screen display shows a sine wave that is a sampled representation of
the original waveform.

Eye Diagram | Eye Pattern in digital communication

The eye diagram takes its name from the fact that it has the appearance of a human
eye. It is created simply by superimposing successive waveforms to form a composite
image.

How to Read and Interpret an Eye Diagram Signal for Optimal Signal

By examining the resulting overlaid waveform, engineers can observe how the signal
changes over time and identify any potential distortion or noise. The shape of the eye
diagram signal resembles an

Creating an Eye Diagram in WaveForms – Digilent Blog

Creating an Eye Diagram An eye diagram, common in telecommunications, is a way
of plotting the rising and falling edges of a digital signal in the same plot, creating an
“eye”-like design.

Eye Diagram Basics: Reading, Analyzing and Applying

In an ideal world, eye diagrams would look like rectangular boxes. In reality,
communications are imperfect, so the transitions do not line perfectly on top of each
other, and an

Digital Timing: Clock Signals, Jitter, Hystereisis, and

Learn about digital timing of clock signals and common terminology such as jitter,
drift, rise and fall time, settling time, hysteresis, and eye diagrams.
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Analyzing Data using Eye Diagrams

Overview PLTS constructs measurement-based eye diagrams (or patterns) by
convolving the calculated time domain impulse response (generated from frequency
domain measurement data) with a

Eye diagram

Eye diagram An eye diagram is created when many short segments of a waveform
are superimposed such that the nominal edge locations and voltage levels are
aligned, as suggested in Figure 1.

Eye Diagram

An eye diagram is defined as a graphical display of a serial data signal over time that
resembles an eye pattern, illustrating overlapping bit periods to show signal integrity,
including rise and fall times, jitter,

Eye Diagram and its Interpretation

B.2 EYE DIAGRAM OVERVIEW It is called an eye diagram, or eye pattern, because the
pattern looks like a eyes between a pair of rails for several types of coding schemes.
It is created by the time

The Eye Diagram: What is it and why is it used?

The eye diagram takes its name from the fact that it has the appearance of a human
eye. It is created simply by superimposing successive waveforms to form a composite
image.

Construct eye diagram from stored signal samples

In an eye diagram, each period of the waveform is repeated and overlaid on top of
each other, forming an eye like pattern. It is usually visualized at the point just prior
to the decisions.

Understanding Eye Pattern Measurements Application Note

This application note reviews basic eye diagram definitions and terminologies, and
presents several typical examples of measurement applications. Its objective is to
present practical information that

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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Contact Us

Continue your research online:

Website: https://cjcconsultants.co.za
Technical inquiry: https://cjcconsultants.co.za/contact.html

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