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166.56 MHz 47.254 dBuV/im | -17.459 dBuV/m  34.233 dBuV/m -60.459 dB
168.25 MHz 58.436 dBuV/m | 33.822 dBpV/im  51.041 dBuV/m -9.178 dB
174.74 MHz 50.262 dBpV/m | 32.155 dBuV/im  46.153 dBuV/im -10.845dB
184.27 MHz 56.806 dBuV/m | 30.041 dBuV/m  49.467 dBuV/m -12.959 dB
200.24 MHz 46.149 dBpV/m | -11.364 dBuV/m  35.694 dBuV/m -54.364 dB
205.69 MHz 44.328 dBpV/m | -14.445 dBpV/m  32.736 dBuV/m -57.445dB
216.01 MHz 45.770 dBpV/m | -15.055 dBpV/m  34.775 dBuV/im -58.055 dB

Video BW 1.2 MHz

Stop 1. Z
Dwell Time 10.0 ms (60.002 kHz)

- Measure emissions with built-in commercial and MILSTD compliant band-
widths, detectors, and band presets

- Compare measured emissions to regulatory limits

- Continuously monitor signal with bar meters to detect maximum amplitude

- Collect lists of suspect emissions

- Differentiate between ambient signals and device emissions

- Generate reports in HTML format including signal list, images and trace, and
correction data

- Multi-touch user interface and SCPI remote user interface

- Extend test assets with transportable licenses between X-Series signal
analyzers with multi-touch user interface
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EMI Measurement Application

To avoid costly delays that can result from failed compliance testing, Keysight’s EMI DOW” l-oad yOU r

measurement application on X-Series signal analyzers allows you to perform precom- 1 H

pliance measurements and diagnostic evaluation of your designs. Find and fix problems neXt InSIQ ht

before they enter the test chamber with the N6141C measurement application Keysight software is downloadable

on the N9040B UXA, N9030B PXA, N9020B MXA, NSO10B EXA, or N900O0OB CXA. expertise. From first simulation
through first customer shipment,

The application’s wide range of features enables you to: we deliver the tools your team

needs to accelerate from data to
- Use the scan table to set up frequency ranges, gains, bandwidths, and dwell time information to actionable insight.

- Scan a frequency range and display the results in log or linear format
- Identify suspect signals in the frequency scan
- Measure the peak, quasi-peak, EMI-average or RMS-average values of these suspect
signals and place the results in the signal list
- Easily identify signals that fail the regulatory agency limit ’ \

X-Series measurement applications Start with a 30-day free trial.

X-Series measurement applications increase the capability and functionality of Keysight www.keysight.com/find/X-Series_trial

Technologies, Inc. signal analyzers to speed time to insight. They provide essential
measurements for specific tasks in general-purpose, cellular communications, wireless
connectivity applications, covering established standards or modulation types.

EMI precompliance measurements

Performing precompliance radiated and conducted emissions measurements early in the
design cycle can reduce development expense by ensuring new designs will pass final
compliance testing at an accredited facility, avoiding costly redesign and re-testing.

For a step-by-step guide on how to make precompliance measurements according to
regulatory agency limits, refer to the application note, Making Conducted and Radiated
Emissions Measurements, literature number 5990-6152EN.

Conducted emissions measurements

The EMI measurement application allows you to measure the emissions that are
conducted along a power line. The transducer used to couple the emissions of the power
line to the signal analyzer is a line impedance stabilization network (LISN). The frequency
range of conducted emissions is 9 kHz to 30 MHz, depending on the regulatory agency.

Radiated emissions measurements

Performing precompliance radiated emissions measurements is not as straight forward
as conducted emissions measurements. When measuring to commercial standards, the
antenna is placed 3 to 10 meters from the device under test (DUT) and the DUT should
be rotated in order to find the maximum radiation. With the addition of the EMI receiver
measurement application, the X-Series signal analyzer becomes a powerful EMI precom-
pliance measurement analyzer. Measure designs to the latest CISPR 16-1-1 or MIL-STD
requirements. The robust signal list feature enables you to quickly differentiate between
the DUT and the ambient signal environment.

Regulatory standards

X-Series signal analyzers with the EMI measurement application can be used for making
precompliance measurements to any international EMC standard. Simply select the
performance level and frequency range for your application.
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Measurement Summary

EMI measurement application vs. Option EMC

There are two EMI options for X-Series signal analyzers: Option EMC and the N6141C
measurement application. Option EMC enables basic EMC measurements. It contains
CISPR 16-1-1 compliant bandwidths and detectors (peak, quasi-peak, EMI average, RMS
average) as well as CISPR band presets (bands A through E), and MIL-STD bandwidths
that meet MIL-STD 461D/E/F requirements. The EMI measurement application includes
Option EMC and provides a wide range of additional features that enable the user to
perform precompliance conducted and radiated emissions tests to both commercial and
MIL-STD requirements. The following table summarizes a comparison of features.

Comparison of EMI measurement application and Option EMC
features

Feature EMI Measurement ~ Option EMC
Application

CISPR 16-1-1 detectors ° o

CISPR 16-1-1 bandwidths . °

MIL-STD 461 bandwidths .

Log and linear display °

Signal list °

Scan table °

Simultaneous detectors .

Automatic limit testing °

Measure at marker °

Delta to limit °

Strip chart °

Step and swept scans °

Report generation °

Time domain scan’ o

Monitor spectrum’ °

Amplitude probability distribution (APD)’ o

Disturbance analyzer (click measurements) °

Ul commonality with MXE receiver .

1. Requires Options DP2 or B40. Not available for CXA
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Top Features

Easily identify out-of-limit device emissions

Signal list, frequency scan, and active detector meters are
displayed on a single screen for easy review of the measurement
results. Continuously scan a speciied frequency range or scan and
search for signals above a margin or limit and place them in

the signal list. Use the simultaneous detector meters to continu-
ously measure a selected signal while maximizing the amplitude.
Measure all the signals with the search and measure function
using up to three detectors. Choose between peak, quasi-peak,
EMI average, or RMS average detectors. The measurement
results are compared to regulatory agency limits in the delta to
limit column.

Use the scan table to set up frequency ranges

The EMI measurement application includes a scan table with up
to 10 ranges that can be set up for the speciic frequency ranges
of interest. The scan table also includes resolution bandwidths
selection, step sizes, points per RBW, attenuation selection, and
preamp selection. Use the CISPR band presets to easily set a
range in the scan table.

Technical Overview

EMI Receiver 1
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Tune and listen to signals in the frequency scan
list

Testing in an open area test site means that you have to deal with
signals in the ambient environment. To help distinguish between
DUT signals and signals in the ambient environment, you can

use the tune and listen function to demodulate AM, FM, or phase
modulation.

View signals over time using strip chart

Strip chart lets you view signalsover a long time period to identify
widely spaced discontinuities. Limit lines can be placed on the
display for regulatory agency comparison.

Generate a report of the test results

Develop a report in HTML format that includes screen image,
signal list, correction factors, trace data, and limit lines along
with test and product descriptions.
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Figure 4. Radiated scan with meters
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Go faster with time domain scanning

The EMI measurement application offers three types of frequency scanning: swept,
stepped, and time domain." Time domain scan decreases total test time by reducing
overall prescan collection times when longer measurement dwell times are required.
Time domain scan speeds measurements by using high-overlap fast Fourier transforms
(FFTs) to collect emissions data simultaneously over an acquisition bandwidth that is
multiple resolution bandwidths wide. This is in contrast to frequencydomain measure-
ments, which collect data in individual resolution bandwidths. With time domain testing,
you can collect suspect lists rapidly, greatly improving overall test time and throughput.

Dwell for each Dwell for each FFT bandwidth
resolution bandwidth (multiple resolution bandwidth)
Receiver resolution bandwidth FFT acquisition bandwidth

l—l—l

Amplitude
Amplitude

Frequency Frequency

Swept or stepped frequency domain scan Time domain scan

Figure 7. Comparison of resolution and FFT acquisition bandwidths

1. Requires Options DP2 or B40. Not available for CXA.
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Automate click measurements

Use the built-in disturbance analyzer to easily make discontinuous
disturbance, or click, precompliance measurements as speciied in
CISPR 14-1. Simplify and automate data collection, analysis, and
report generation for these commonly tested emissions for more
eficient testing.

Find the maximum with monitor spectrum

To ensure that you have identiied the frequencies of maximum
emissions in your suspect list, the EMI measurement application
offers a new feature called monitor spectrum.1 This feature
offers both live-spectrum and meter displays that make it easy
to see emission levels and ind the maximum while adjusting the
center frequency. Ultimately, monitor spectrum improves overall
measurement time by reducing the time it takes to prepare your
signal list for inal measurements.

Be ready for APD measurements

The EMI measurement application helps future-proof your lab by
offering the amplitude probability distribution (APD) function that
is being considered by CISPR for emissions testing of microwave
ovens.'

To characterize slowly-varying emissions, the APD function dis-
plays the probability of an emission reaching or exceeding a given
level. To facilitate use of this new function, the EMI measurement
application also offers speciic limit-line types that can be used
with built-in evaluation capabilities to simplify DUT testing.

1. Requires Options DP2 or B40. Not available for CXA.
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Software Licensing and Configuration

Choose from two license types:

- Fixed, perpetual license:
This allows you to run the application in the X-Series analyzer in which it is initially
installed.

- Transportable, perpetual license:
This allows you to run the application in the X-Series analyzer in which it is initially
installed, plus it may be transferred from one X-Series analyzer to another (UXA,
PXA, MXA, EXA, CXA) signal analyzers.

For more information, please visit the respective product Web pages.

N6141C EMI measurement application
Model-Option Description
NB6141C-2FP Fixed perpetual license

Additional information

You Can Upgrade!

Options can be added after your
initial purchase.

All of our X-Series UP

application options

are license-key GRADE

upgradeable.

For N9000B CXA, N9010B EXA, N9020B MXA, N9030B PXA and N9040B UXA signal analyzers

NB6141C-2TP Transportable perpetual license ~ For N9OOOB CXA, N9010B EXA, N9020B MXA, N9030B PXA and N9040B UXA signal analyzers

Hardware configuration

For optimizing measurements with the EMI receiver measurement applications, Keysight recommends a minimum level of X-Series

multi-touch instrument hardware functionality at each instrument performance point.

Supported instruments include:

- UXA  N9040B

- PXA  N9030B

- MXA  N9020B

- EXA  N9010B

- CXA  N9000B

Capability Instrument Option Benefit
Analysis bandwidth

PXA, MXA or EXA

40 MHz minimum (-B40) or wider on UXA,  Required: For full EMI capability support, including time domain scan,
APD measurement and monitor spectrum measurement

Enhanced display package -EDP

Recommended: For use in the spectrum analyzer mode

Deep capture memory -DP2 on MXA and EXA only

Recommended: For full EMI capability support, including time domain

scan, APD measurement and monitor spectrum measurement

Time domain scan -TDS

Recommended: For fast prescan speed. DP2 or B4Q is required

Enhanced fast sweep speed -FS2

Optional: Useful for maximizing sweep speed. TDS and FS2 are
mutually exclusive
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Additional Information

Literature

NET41A & WET141A EMI Self-Guided Demonstration, Technical Overview, literature
number 5990-6158EN

Making Conducted and Radiated Measurements, Application Note, literature number
5990-6152EN

Web

Product web pages of the respective document libraries.
N6141C: www.keysight.com/find/N6141C

X-Series applications
www.keysight.com/find/X-Series_apps

EMI and EMC applications
www.keysight.com/find/EMC


www.keysight.com/find/N6141C
www.keysight.com/find/X-Series_apps
www.keysight.com/find/EMC
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Evolving
Our unique combination of hardware, software, support, and people can help
you reach your next breakthrough. We are unlocking the future of technology.
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From Hewlett-Packard to Agilent to Keysight

myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

myKeysight

KEYSIGHT SERVICES
Accelerate Technology Adoption.
Lower costs.

Keysight Services

www.keysight.com/find/service

Our deep offering in design, test, and measurement services deploys an
industry-leading array of people, processes, and tools. The result? We help
you implement new technologies and engineer improved processes that
lower costs.

Three-Year Warranty

www.keysight.com/find/ThreeYearWarranty

Keysight's committed to superior product quality and lower total cost

of ownership. Keysight is the only test and measurement company with
three-year warranty standard on all instruments, worldwide. And, we provide
a one-year warranty on many accessories, calibration devices, systems and
custom products.

Keysight Assurance Plans

www.keysight.com/find/AssurancePlans

Up to ten years of protection and no budgetary surprises to ensure your
instruments are operating to specification, so you can rely on accurate
measurements.

ASSURANCE PLANS

Keysight Channel Partners

www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and product
breadth, combined with channel partner convenience.

www.keysight.com/find/n6141c
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