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The modern world of consumer electronics has drihermeasurement market to
design new, more compact solutions to the needsoddy’s design engineers. An
increased demand for sophisticated designs thabio@mboth analogue and digital
technology, driven forward by shorter developmesdes, pushes for lower costs and the
finite need for low power consumption to meet $#ricregulations has pushed the
oscilloscope to break new ground.

These new circuits are increasingly complex andehlbegun to more readily
include advanced components, such as CPU’s, FP&#&lsflash memories, which have
pushed modern engineers to debug systems thatngerloely on just digital or analog
signalling, but the comparisons between the sigmatsdiffering characteristics.

The tools of choice to carry out these debuggind analysis functions have
always been an oscilloscope to look into the analwayacteristics, and a logic analyser
to display the multi-channel logical signals. Howe\as the logic speeds have increased,
and the signal integrity of the digital componemése begun to encroach into the analog
effects on their signals, a tool has had to begthesl that can look at both of the signals
environments.

Therefore, the Test and Measurement equipment raetunérs have responded to
this demand by creating a device known as a Mixigddb Oscilloscope or MSO. This
device combines both the aspects of a digital loscibpe for investigating the analog
signals, with digital inputs that allow the logicehannels, normally put through a
separate logic analyser, to be placed through @ah@esdevice, allowing the engineer to
view all the data on the same display.

Early versions of these devices merely allowed ukers to view the logical
channels individually, not in the groups that thgieeers desired. They also didn’t allow
any real analysis of the digital signals, as tha@llescopes main focus had always been
the analogue arena. Over time, the logical channehber was increased to 16 as a
maximum. However the analysis features were ndtyrgaproved, mainly allowing a
user to bunch the logical channels into groups,dewbde these as either hexadecimal or
a binary data set.



Fig 1. An image of a modern MSO

These instruments have now become insufficiemaet the needs of the modern
consumer electronics and automotive markets. Theadds for high performance,
multimedia applications and the networking enviremts that they require, means that
the current 16 bit embedded processors are rapigityg changed out for newer 32 bit
devices. Even domestic appliances, such as washaofpines, are moving towards the
use of 16 bit processors, meaning that the newrggae of the MSO has to be useable
by all classes of engineer.

In these circumstances, even 16 bit measuremeads tyy the current MSO'’s are
not enough to analyse both the address and datasigonals, nor to measure the
increasing number of 10 ports on an embedded psoce$hese challenges are increased
further by engineers who are familiar with modesgit¢ analysers. They have begun to
demand that the new generation of MSO is capabfelldbus analysis, and state display
modes, both staples on logic analysers for a long,tas well as a fast update rate on the
logic channels.

These challenges are further increased by theowepr resolution of modern
analogue to digital, (A-D), and digital to analog{@-A) converters. In most cases, new
generation video applications require 10-12 bitvawters, with audio reaching in excess
of 20 bits. Again the current 16 bit MSO models aoé capable of analysing the data bus
in conjunction with the control bus of the A-D orMconverter.

These problems are now being addressed by a neeragmn of oscilloscopes
that combine four high bandwidth analogue channélls 32 logical inputs. Unlike the



previous generation of Mixed Signal Oscilloscopesich only offered the limited
display characteristics that have been previousgiytioned, these new instruments are
optimised for the new generation of embedded ergineho wish to analyse logical
signals as well as analog waveforms. They haveladem changed to address the needs
of engineers who wish to analyse multiple logicakdses simultaneously, using bus
display, state display, zooming, multiple triggerisettings and powerful digital-analog
conversions on logical signals.
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Fig 2. Display showing a single analog channel rooinig a FlexRay bus, while a bundled logic bus is
being zoomed in on.

To fully analyse modern embedded systems, anlosoipe requires a fast
acquisition update rate. Some modern devices caa Aa update rate of greater than
25,000 waveforms per second. Some modern deviges hlve a method of saving
acquired waveforms into a temporary ‘History’ Memot his allows a user to display
previously captured screens, up to 2000 in somescdsis in turn allows a user to better
understand signal behaviour, as it no longer r@reshat you can see at that instant.

Other features that are finding their way into @@dMSO’s include the ability to
search these temporary acquisition memories, a@ When the correct one is found,
zoom in and observe the waveform in detail. In toldito being able to search the



waveform on simple parameters, such as edges, mds#es or a multi-channel state, the
memory can be searched by serial or parallel wanefoatterns and parameters. This
functionality has allowed users to quickly and @éntly find the waveforms they are
looking for in the memory, then analyse them ineafarged area, scrolling the zoomed
data if required.

As the oscilloscope evolves, more powerful trigggicapabilities are required to
deal with the complex signals being read by theia#evlhese triggers are no longer
restricted to the analogue channels though, as n@stdevices can use their logical
inputs as the source for the trigger, even allovthglogical signals to be the source of
complex bus triggers, such as CAN, LINCland SPI. These enhanced triggering
capabilities have made it possible for the analoghennels to be used for other signals
that the logical inputs cannot handle, such aseatyrthrough the use of current clamps,
and higher voltage inputs.

As well as being able to trigger on these moremermbus signals, the modern
oscilloscope can also perform decoding functiotisywéng an engineer to look at the
information being carried by the waveforms, withbat/ing to remove it to an external
program. This quick and easy decode system can aavengineer time, and with
oscilloscopes becoming cheaper all the time, ressuas well. Some modern MSO’s can
actually decode two buses simultaneously, furthgroving the Engineers efficiency.

Fig 3. A group mapping screen. This system alldvesengineer to quickly assign logical bits intoaaref
interest, e.g. an address or data bus.



In addition to the analogue channels new functidhs Logical side has been
improved as well. Instead of just displaying thegauts, modern MSQO'’s can group the
logical channels into simple bundles, allowing tiser to decide how they want their
channels displayed. These groups can be named,devem to the individual bit level,
allowing the user to see basic information at angta These groups can be easily
manipulated, and analysis features, such as bydagjsstate display and digital to
analogue conversions.

Another key area of the modern Oscilloscope thed heen improved is the
automated measurement functions. The ability teehaur MSO perform measurement
instantaneously that would take more time by hand real benefit. Parameters such as
Maximum and Minimum voltage levels, peak to pealise width, period, frequency,
rise-time and fall time can all be quoted by the@/@stantly, over multiple cycles on
one acquisition, or over multiple acquisitions. $&eneasurements are no longer limited
to the analogue channels, as the logical systeena@w capable of being analysed, even
down to the bit level.

These automated measurements can also be exterdesther current test and
measurement applications. Eye-Pattern analysisssengial for evaluating the signal
integrity of data communications, which can nowcbenpleted using the mask analysis
functions. The ability to calculate parameters Hasethe eye pattern formed by crossing
two or more waveforms can provide additional insigh the engineers. These same
waveform analysis features can also prove invatudbl tests on power supplies,
particularly in the light of more complex and strcompliance regulations for power
guality and harmonic behaviour as laid down in IEQ®&0-3-2.

Conclusion: With the increasing complexity of modern embeddgstesns, the
need for a comprehensive solution for the engindessgning these systems has become
a top concern for the test and measurement indudfityh the new range of integrated
measurement and analysis capabilities now availmble mixed signal oscilloscope,
and the increasing numbers of embedded designeghe imdustry, an MSO is likely to
become the test and measurement of choice for many.



