
Capturing and Troubleshooting 
Intermittent Signal Faults

Capturing and Troubleshooting 
Intermittent Signal Faults

Dr. Michael Lauterbach
michael.lauterbach@lecroy.com
October 2008  



2

AgendaAgenda

We will discuss many methods to view and to find 
the source of intermittent signal faults using a wide 
variety of techniques

– Persistence mode
– Replay Mode (an advanced use of persistence)
– Parameter Tracks (time domain view of signal instability)
– Histograms (statistical domain view)
– Exclusion Trigger (a way to trigger on a rare signal fault 

when you do not know what the fault looks like)
– Something new and interesting for finding rare signal 

anomalies (WaveScan)
– Eye Diagrams
– Using Parameter Statistics to Troubleshoot Intermittents
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Viewing Signal Instability
(color graded persistence mode)
Viewing Signal Instability
(color graded persistence mode)

The first method to 
look at signal 
instability is 
persistence mode.  
You can acquire 
many acquisitions.  
The more common 
signal shape is red 
and the less common 
shapes are spread 
through the spectrum 
toward violet.

In this example you 
can clearly see that 
at least some of the 
pulses also have a 
smaller “after pulse”.
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Viewing Signal Instability
(brightness graded persistence mode)

Viewing Signal Instability
(brightness graded persistence mode)

Advances in Fast 
Persistence Technology

– Front panel 
intensity adjustment (you 
can set how many “hits”
makes a pixel bright or 
red)

– No Sample Rate 
reduction in fast 
persistence mode (10 
GS/s in this example)

– Toggle between 
Real-Time and 
WaveStream (fast 
persistence) Modes

Rare runts, glitches, and other signal 
abnormalities will be a lighter color – much 
like analog oscilloscopes.
Both color and brightness graded 
persistence can have Very Fast trigger 
rates (more than twice as fast as a TDS 
3000 series DPO).
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Viewing Signal Instability
Observing Intermittents Using Replay Mode

Viewing Signal Instability
Observing Intermittents Using Replay Mode

The Replay Mode feature 
is a unique feature in the 
WaveJet class of scopes 
(100-500 MHz)
In Normal or Auto trigger 
mode WaveJet captures 
runts, glitches, etc
When the trigger is 
stopped and Replay Mode 
is activated a history of the 
waveform is displayed
The history of acquisitions 
can be seen one at a time 
by rotating a knob which 
flips through the 
acquisitions
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Troubleshooting Signal InstabilityTroubleshooting Signal Instability

The lower trace is 
trend of the 
amplitude 
parameter.  In this 
example, one 
measurement of 
signal amplitude is 
made for each 
separate acquisition 
by the oscilloscope.  
The trace at the 
bottom has the 
information from 
many hundreds of 
acquired pulses.  
You can try varying 
supply voltage, 
shielding, 
temperature or other 
conditions that affect 
signal stability.
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Troubleshooting Signal InstabilityTroubleshooting Signal Instability

The best way to 
characterize the 
amount of 
instability in a key 
signal parameter 
is to use a 
histogram of the 
parameter.  

You can see the 
maximum range 
of parameter 
values, the rms 
variation and the 
shape of the 
distribution.
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Triggering on Unknown Glitches Using 
Exclusion Trigger

Triggering on Unknown Glitches Using 
Exclusion Trigger


