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Can Your Oscilloscope Capture Elusive Events?
Why Waveform Update Rate Matters

Introduction

Waveform update rate can be extremely important when evaluating oscilloscopes
for purchase. Although this specification is often overlooked, it can have a direct
impact on your ability to capture a random and infrequent event which occurs just
once in a million occurrences of your signal. There are three reasons why fast
update rates are important for today’s oscilloscopes:

1. Scope Performance. Ifan oscilloscope updates waveforms very slowly, it
makes using the oscilloscope very difficult. When you rotate the timebase
control, you expect the oscilloscope to respond immediately — not seconds Keysi L iion 4000
later after the scope has finished processing the data. A Keysight Inﬂnu\ﬂswn C

2 . : : , X-Series Mixed Signal

2. Detailed Display. A fast waveform update rate can improve the oscilloscope’s o )
display quality to show subtle waveform details such as noise and jitter with P
display intensity modulation.

3. Glitch Capture. A fast waveform update rate inc
of capturing random and infrequent events in your signal that ma

reases the scope’s probability
y be unreliable

ification, but the update rate speciﬁcation

Waveform update rate is an important specifi
eet specifies a fast

itself may be misleading. Even if your oscilloscope’s data sh
update rate, it still may not be able to capture a glitch in your system. Learn how to

measure the actual update rate of your scope then compare glitch capture and

update rates across oscilloscope brands.
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APPLICATION NOTE

Jitter Fundamentals: Sources, Types,
and Characteristics

As this application note
explains, understanding
the type of jitter, its com-
ponent characteristics,
and measurement vantage
points can help engineers
identify its causes and
diminish its effects on
circuits and products.

Introduction
Jitter refers to how early or late a signal transition is compared with the time it
should transition. This applies whether the time reference comes from the sampled

or an outside source. Transmission errors can occur when jitter causes a
old at the sampling point.

data
signal to be on the “wrong side” of the transition thresh
e receiving circuit to interpret that bit differently than the

Therefore, causing th
transmitter intended (see Figure 1).

Transmitted
waveform

Received
waveform =

Interpreted
waveform

Figure 1. Jitter can cause a receiver to misinterpret transmitted digital data
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\ APPLICATION NOTE

Infiniium
EXR and MXR-Series Oscilloscopes

Quickly Find and Identify Hidden Signal Errors

Save Time and Resources

An oscilloscope is critical for testing new designs, troubleshooting unexpected
behavior, and making quality measurements against accepted standards and
specifications. Keysight's Fault Hunter automatically searches for hidden signal
anomalies and is a standard feature on the Keysight Infiniium EXR- and MXR-
Series oscilloscopes. Using the Fault Hunter function saves critical test time with
advanced and intuitive features so you can increase confidence in your designs via

more comprehensive test results.

Fault hunting
Troubleshooting, testing design ideas, or performing quality assurance is time-
consuming. If you do not know what you are looking for in a problematic signal,

you could spend hours trying to find it.

loscope learns the signal first to determine which
automatically determines what is
ments like pulse width, rise time,

The Infiniium EXR-Series oscill

sections of the signal are anomalies. Fault Hunter

typical of the signal under test based on measurel

and fall time.

The following are six signal types that Fault Hunter may find:
» Glitch (positive or negative) is a pulse-width trigger that focuses on a pulse of
a width that is thinner than normal pulses.
egative) is a pulse-width
A trace that does not reach the expec!

trigger that focuses on height

o Runt (positive or n ted height triggers on

rather than width.
the runt or the smaller trace. f
o Slow-rising or slow-falling edges aré triggers related to the slew rate 0

a

What is Fault Hunter?

Keysight's Fault Hunter is
anew oscilloscope feature
to quickly locate and
identify electronic faults
by automatically setting up
advanced triggers.

Fault Hunter, once started,
uses the first 30 seconds
to learn a normal signal,
then compares subsequent
waveforms to catch up to
six waveform anomalies.

Fault Hunter can compare
waveforms for 1to
2,880 minutes.
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