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Introduction

Reducing new product time-to-market is critical for success in today’s competitive
business environment. Faster cycle times result in lower product development
costs, enable earlier revenue capture, and provide a higher level of adaptability to
changes in market demands. Groups responsible for verifying EMC compliance can
play a critical part in delivering products to market more efficiently by employing
methodologies that reduce product verification time.

Modern compliance receiver technology can help reduce verification time by
expediting the process of configuring the equipment under test (EUT) for maximum
emissions, and by enhancing the process of collecting suspect signals to the signal
list. The majority of emissions standards require testing only at signals with peak-
detected amplitudes that exceed or are within a range of the specified limit. Using
fast pre-scanning techniques, compliance engineers can reduce verification time
by rapidly identifying the list of suspect frequencies on which to perform the more
time-consuming final measurements.



Fast Pre-Scanning in
EMC Testing

Fast pre-scanning techniques using
multi-trace displays help reduce
measurement setup and suspect list
collection times by providing rapid,
visual feedback on emission levels
for the EUT configuration. Collecting
information simultaneously in both

an active trace and a trace that is
storing the maximum signal strength
observed at each frequency (max
hold) facilitates EUT configuration by
highlighting the variation in radiated
signal strength for the layout. The user
can rapidly identify the configuration
of maximum radiation by observing a
single display containing both traces
while dressing cable leads or perform-
ing other physical or electrical modi-
fications to the EUT. This technique
can also be used to capture suspect
frequencies while the EUT is rotated
on a turntable and the measurement
antenna is scanned vertically in either
polarization.

In addition, the active trace/max hold
trace combination can also be used

to both determine the radiated spec-
trum envelope for broadband signals
and identify frequencies at which

the emissions levels are varying over
time, indicating the need for additional
observation time during final
measurement.

The total observation times in pre-scan
are typically sufficient for intercepting
intermittent signals. Spreading the
total observation time over multiple
fast scans improves the probability of
signal intercept when compared to a
technique that uses a single slower
scan. The sweep start times can be
varied to avoid signal/sweep synchro-
nization issues.

Refer to CISPR 16-2-2 and CISPR
16-2-3 for more information regarding
the correct use of these techniques.

Rapid Collection Using
Fast Pre-Scanning and
Multi-Trace

The fast pre-scanning, multi-trace,

and signal search features of the new
Keysight Technologies, Inc. N9038A
MXE EMI receiver significantly
enhance EUT configuration optimiza-
tion and signal list collection. Fast pre-
scanning enables the user to rapidly
view all of the peak-detected EUT
emissions captured for a particular
device orientation. Multi-trace capabil-
ity permits the user to capture the
maximum signals at each frequency
while viewing orientation-specific
emissions, which is very helpful in
understanding EUT radiation char-
acteristics and identifying the EUT
configuration for maximum emissions.

An example of the power of fast
pre-scanning and multi-trace is shown
in Figure 1. In this figure, the yellow
trace displays the emissions at each
scanned frequency from the EUT for
the current configuration, while the
blue trace displays the maximum
emissions viewed for all tested
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Figure 1. Fast-scanned current (yellow) and maximum (blue) EUT emissions traces

automatically tested against limit lines



Automatic Suspect List
Collection Using the
Search Function

Once the user is satisfied with the
results of the fast pre-scan, the search
feature of the MXE can automatically
populate the suspect list. Figure 2
displays the data trace and the
suspect signal list. All suspect signals
are marked with an “X" on the data
trace and the frequency, peak-detected
amplitudes, and amplitude-limit line
deltas are provided in a list.

In addition, the receiver is tuned to

the first signal on the list, and the
peak, quasi-peak, and EMI average
detectors are actively updated on the
vertical meter bars to the right of the
trace. Users can easily scroll through
the suspect list and the MXE will auto-
matically re-tune to the frequency of
the selected signal and actively update
the detector display. The signal being
displayed in the meters is indicated on
the trace display by the blue vertical
line.

The user can then use the built-in
features of the MXE to automatically
collect measurements at each signal
in the list. Alternatively, the user could
export the frequency list for use with
existing measurement, tower, and
turntable control software. Exporting
data in the common .csv format is
easily done using the built-in MXE
export capability.

Automatic Data
Measurement Using
the Measure Function

The built-in measure function of

the MXE will automatically collect

and store detector readings at each
frequency in the signal list as shown

in Figure 3. Users have full control over
detector selection and measurement
dwell time. Measurement results

can then be saved in the MXE and
exported to external storage.
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Figure 2. Signal list populated with the results of the built-in trace search function and
actively-updated peak, quasi-peak, and EMI average detectors displayed in meter bars on
the right
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Figure 3. Signal list measurement results automatically collected by the MXE

Summary

Fast pre-scanning techniques significantly reduce product characterization and
verification times. With fast-scanning, multi-trace, and built-in automatic signal
collection capabilities, the Keysight N9038A MXE EMI receiver is an ideal tool
for making EMC measurements. For additional information on the MXE, go to
www.keysight.com/find/MXE.


http://www.keysight.com/find/MXE
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