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Zone Triggering

Demystifies Scope Glitches

Isolating trigger events directly via touchscreen displays helps remove ambiguity when

isolating glitches.

scilloscope vendors generally overcome the

challenges of ever-greater signal complexity

in many of today’s digital designs by keeping

pace with advances in overall technology. For
example, the newest oscilloscopes incorporate advanced para-
metric-based triggering, such as pulse-width triggering, rise/
fall-time triggering, setup-and-hold-time triggering, and
serial bus protocol modes.

Even with those triggering options, though, customer feed-
back suggests that many of today’s engineers and technicians
avoid using some of them and stick with the old tried-and-true
edge-based triggering. The feedback also indicates that engi-
neers don’t use some of the advanced trigger modes primarily
because of unfamiliarity and ease-of-use issues.

Explaining the details of all those trigger modes would take
many pages. However, there’s another new—and easier—way
to trigger on complex and infrequent signal anomalies: zone
triggering. It’s best explained by comparing parametric-based
triggering with zone-based triggering via examples of isolating
random and infrequent signal anomalies.

TRIGGERING BASICS
Essentially, oscilloscopes take continuous pictures (real-time
acquisitions) of electrical phenomena (signals) and subse-
quently display/graph them as continuously updated voltage-
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1. Infrequently occurring “Runt” (under-amplitude) pulses in a data

stream present a troubleshooting problem.
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versus-time waveforms. The challenge when capturing repeti-
tive signals is that the picture-taking process of the oscilloscope
must be synchronized to the input signal under test. Otherwise,
the scope would only display a blur of superimposed, unsyn-
chronized waveforms.

Since the earliest days of oscilloscopes with calibrated time-
bases, all have been able to trigger on signal edge crossings—
either on positive-going (rising) or negative-going (falling) edge
transitions at a user-defined threshold (traditionally called the
trigger level). For decades, this has been the most commonly
used oscilloscope trigger mode.

If the scope user attempts to observe simple and repetitive
waveforms, such as a digital clock or sine waves, edge trigger-
ing works perfectly fine. However, if the user tries to view a
complex digital pulse stream of data, or desires to synchronize
to an infrequently occurring signal anomaly that may be buried
within a digital pulse stream (e.g., a glitch), simple edge trigger-
ing can be very limiting. Dealing with those situations is what
hasled to the multiple trigger types available in the latest scopes.

TRIGGERING ON “RUNTS”
Consider the example of an oscilloscope using edge trigger

to display a digital pulse stream of data that contains occasional

2. Engineers can trigger on positive or negative runt pulses of any
width using the parametric-based Runt trigger mode, available in
many contemporary oscilloscopes. Setting up the trigger function

may be a challenge to those who don’t use it every day, though.
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3. “Zone triggering” on a touchscreen scope simplifies Runt trigger

setup, which in this case is on the widest positive runt.

positive and negative “runt” pulses (Fig. 1). Runt pulses repre-
sent digital pulses that are unable to reach their intended high
or low logic levels.

Setting up the scope to trigger on only runt pulses, rather
than on just any edge crossing, would likely help find the root
cause of the errant logic-level pulses. That's why most of today’s
mid-range and higher-performance oscilloscopes incorporate
parametric-based trigger modes, including “runt trigger” and
“zone trigger”

RUNT TRIGGER

Although the documented procedure of how to set up para-
metric runt triggering is based on using Keysight’s InfiniiVi-
sion 3000T X-Series oscilloscope, the process is very similar
for other vendor’s oscilloscopes. The step-by-step runt-trigger
process is as follows:

1. Select the trigger menu that shows the available trigger
modes.

2. Select the runt-trigger mode.

3. Establish a lower-level threshold that defines the maximum
low-logic level.

4. Establish an upper-level threshold that defines the minimum
high-logic level.

5. Select whether to trigger on either positive runts, negative
runts, or runts of either polarity.

Figure 2 shows the scope triggering on positive runts using
the above procedure. However, by examining the display for
repetitive acquisitions, it is possible to see that the scope has
actually triggered on two different runts, one that’s narrower
than the other.

If someone using this setup wanted the scope to trigger
uniquely on only one of the runts, it would be necessary to fur-
ther qualify the trigger condition by entering a timing qualifica-
tion to isolate either the narrower or wider positive runt pulse.

Higher speeds and power.
Lower electronic temperatures.

A e |

NPTt L b

%ﬁ‘@@«éc Har H s 56T
O == '

Efficient Heat Removal. Greater Reliability. Better Performance.

Higher speeds and more power don't have to mean hotter temperatures.
Thermacore products handle today’s highest heat fluxes and heat loads. With
unsurpassed efficiency in producing low junction temperatures and maintenance-

Visit our Thermacore Design Center at
www.thermacore.com/design and learn
more about how to keep your equipment
really cool at the highest speeds.

free lifetime reliability, you get design flexibility to create ideal solutions for

your cooling application: inverters, rectifiers, diodes or AC/DC converters.

AS9100 - 1SO9001 + RoHS . REACH . DDTC/ITAR

™ THERMACORE

Thermal Management Solutions

30

APRIL 2015 ELECTRONIC DESIGN




100.0ns/ 0.0s

S00mv/ 2

100.0ns/ 00s Auto

4. Zone triggering isn’t limited to capturing runts (left). Here, the zone has been set to trigger on all rising edges, and a random and infrequent

non-monotonic event is clearly observable. Having revealed the non-synchronous repetitive event (left), zone triggering makes it easy to trigger

only on that event (right).

ZONE TRIGGER

To achieve the same results using the same scope’s zone trig-
ger mode, the setup procedure is:

1. Draw a box (or zone) with the oscilloscope’s touchscreen
(or mouse) in order to delimit the area of the infrequent wider
positive runt.

2. Select “must intersect.”

With that setup, the oscilloscope synchronizes solely on

repetitive occurrences of the wider positive runt pulse (Fig. 3).
As long as the scope’s waveform update rate is fast enough to
show a random and/or infrequent event simply by employing
conventional edge triggering, then the zone trigger can syn-
chronize on it.

Zone trigger makes it much easier and more intuitive to set
up than any of the recently available advanced parametric trig-
ger modes. For the engineer using the scope, it’s basically as easy
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as touching what to trigger on. When the trigger condition is
met, it’s captured by the scope.

TRIGGERING ON A NON-MONOTONIC EDGE

Another triggering challenge involves a signal with an infre-
quent non-monotonic edge (Fig. 4, left). Such signals usually
exhibit a normal/continuous rising edge. Sometimes, though,
the rising edge experiences a momentary stall, and following
that, continues rising to its final high logic level. A signal that
has this type of infrequent non-monotonic edge may appear as
a “ghost” waveform if the scope’s waveform update rate is fast
enough to show it.

Uniquely triggering on just the signal that exhibits non-
monotonicity requires that engineers first select what they
deem the most appropriate trigger mode among the scope’s
parametric-based modes (Fig. 4, right). A really experienced
scope user would likely know that the Rise/Fall Time trigger
mode is the best option.

However, for many oscilloscope users, determining the
appropriate trigger-mode selection could turn into more of a
guessing game. Even if the user knows which mode to select,
setting up all of the qualification parameters correctly could
turn out to be more trouble than it's worth. To illustrate, trigger-

The newest scopes, with zone

triggering, take advantage of
touchscreen displays to simplify trig-
gering and make it more intuitive.”

ing on a non-monotonic edge using the Rise/Fall Time trigger

mode includes the following setup steps:

1. Measure or estimate the rise time of “normal” edge.

2. Select the Rise/Fall Time trigger mode.

3. Select “Rising Edge””

4. Establish a lower threshold level at approximately 10%.

5. Establish an upper threshold level at approximately 90%.

6. Select the “>” time qualification.

7. Enter a time value that’s slightly greater than a “normal” edge
rise time.

Zone trigger offers a more straightforward and easier way
to synchronize the scope’s display only to signals that contain
the non-monotonic edge. Again, it simply involves draw-
ing a box (zone) in the area of the “ghost” waveform and
then selecting “must intersect.” As in the previous example,

(continued on p. 38)
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on its control panel.

(continued from p. 32)

the scope isolates the non-monotonic edge (Fig. 5). This
produces the same results as using the Rise/Fall Time
parametric trigger mode, but with fewer steps and a more
intuitive process.

LOOKING AHEAD

Nearly 80 years ago, oscilloscopes with uncalibrated sweeps
were eclipsed by instruments with calibrated timebases and
amplitude triggering. Today, after more decades of innovation,
we’re moving to another plateau.

We have recently seen some very clever advances in selective
triggering, using a host of manually selected parameters. The
newest scopes, with zone triggering, take advantage of touch-
screen displays to simplify triggering and ultimately make it
more intuitive.

If a scope has a fast enough waveform update rate to reveal
infrequent signal anomalies, then the cutting-edge zone-trig-
ger capability can be used to quickly and intuitively isolate
rogue signal behavior. &%l
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