Keysight N9O38A
MXE EMI Recelver

- 3 Hz up to 44 GHz frequency range

Compliant with CISPR 16-1-1:2010 and MIL-STD-461

+ (0.5 dB at 1 GHz amplitude accuracy

-166 dBm at 1 GHz DANL with Noise Floor Extension technology
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Summary of Key Specifications

Frequency ranges

CISPR bandwidths

6 dB bandwidths

CISPR detectors

Measurement
detectors

Displayed average noise
level (DANL)

Amplitude accuracy

Third-order intermodulation
(TOI) distortion

Minimum: 3 Hz

Maximum: 3.6, 8.4, 26.5, and 44 GHz

200 Hz, 9 kHz, 120 kHz, T MHz

10 Hz to 1 MHz, in decade steps

Quasi-peak, EMI-average, RMS-average

Peak, negative peak, sample, normal,
RMS, average

-166 dBm at T GHz, preamplifier and
noise floor extension on

+05dB@ 1 GHz

+15dBmat 1 GHz

The X-Series difference

Future-ready

Optimize your investment and extend
instrument longevity with upgradeable
processor, memory, connectivity, and
more to keep your test assets current
today and tomorrow.

Consistent measurement
framework

Achieve measurement integrity across
your organization and drive mare
productivity in less time by leveraging
a proven foundation for signal analysis
and identical operation across the
X-Series instruments.

Broadest set of
applications

Address the changing demands

of technology with additional
measurement applications, the ability
to run software inside the open
Windows operating system, and a first-
to-market track record in emerging
standards.

Stay ready, stay in sync, and
arrive ahead—with the

Keysight X-Series.

www.keysight.com/find/X-Series


http://www.agilent.com/find/X-Series
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Keep the Test Queue Flowing

In EMC testing, success depends on tools that can help you do more in less
time—today and tomorrow. That’s why we created the MXE: it’s a standards-
compliant EMI receiver and diagnostic signal analyzer built on an upgradeable
platform. In the lab and on the bench, it provides the accuracy, repeatability,
and reliability you need to test with confidence.

The MXE makes it easy to test in accordance with CISPR 16-1-1:2010 and MIL-
STD-461. Choose the frequency coverage you need—up to 3.6, 8.4, 26.5, or
44 GHz—and fully test devices with outstanding accuracy and excellent
sensitivity across the required ranges.

Through the front panel or remotely with software, you can evaluate emissions
and identify suspect signals using EMC measurements and a variety of intuitive
displays. The extensive set of built-in analysis tools helps you diagnose the
causes of noncompliant emissions.

With all these capabilities and more, the MXE enables you and your team to
keep the test queue flowing.

Extend instrument longevity with easy upgradability

To keep your instrument current and extend its longevity, the MXE offers easy
upgradability of hardware and software capabilities. For example, you can
enhance platform performance through CPU and memory upgrades, and add
functionality with a simple license key.

Leverage the proven reliability of a mature hardware platform

Uptime is essential in a test lab and that’s why we built the MXE on the robust
Keysight X-Series signal analyzer platform. In addition, the MXE carries the
benefits of Keysight’s standard three-year warranty and responsive service and
support team.
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Maximize Throughput in Compliance Testing

The MXE is ideally suited for high-performance EMC testing in commercial and
military applications. The instrument offers a range of CISPR- and MIL-STD-
compliant capabilities—detectors, bandwidths, and more—as well as features that
further enhance the accuracy and throughput of EMC testing and data analysis.

Simplify setup

The MXE contains a number of features that simplify the setup process for
compliance measurements. For example, you can use setup tables to create
specific measurement configurations for a variety of frequency ranges and
antennas. You can also reduce overall setup time by saving and recalling
frequently used custom instrument settings. In addition, the MXE can remotely
control switching functions in external LISNs.

To accelerate identification of suspect emissions, access the built-in library
of limit lines and activate the relevant regulatory limits. You can also define
custom limit lines with the easy-to-use editor. To ensure appropriate limit
testing, the MXE can automatically correct measured amplitudes for specific
transducers, antennas, cabling, and external preamplifiers using customer-
configured amplitude correction files.

Accelerate data collection

The MXE is designed to help you see signal activity—quickly and easily—from
multiple perspectives. The comprehensive user display allows you to see both a
broad overview of the emissions environment and a detailed view of the signal
amplitude at a single frequency.

Easily capture emissions data using built-in automated scan, search, and
measure functions that mirror recommended commercial and military testing
procedures. The multi-trace and max hold capabilities let you view emissions
from the current position of the device under test (DUT) along with the
maximum emissions from all DUT positions. During monitoring, the three color-
coded detectors are updated simultaneously to ensure accurate results.

EM_IMM - Frequency Scan

RF PRESEL 0 Q X FRE INT REF : FF ALIGN 04:12:37 PMDec 05, 2013
(Meters) 526.170000 MHz FREQUENCY SCAN Scan  rrace METERS
Time DomainC, -1 Tape REW: 120kHz GO
Scan Atten:2 dB Atten: 10 dB
grequen;g §26.2 MHz

Ref 106.99 dBV/m 60.105 dBPUVIM  g5e3 o208

Stop1GHz 6225 5833
Res BW 120 kHz VBW 1.2 MHz #Dwell Time 10 ms (30 kHz) dByVim

The MXE receiver display provides a simplified view into the emissions performance of the DUT.
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Easily identify suspect signals

With built-in measurement and analysis functions, the MXE makes it easy to
identify suspect emissions. For example, the unique color-coded trace display
capability clearly identifies signals that exceed the selected limit lines and
margins.

When creating suspect lists, you can choose between traditional frequency
scanning and rapid time domain scanning. Time domain scans significantly

reduce the time needed to create a list of suspect emissions prior to making
final measurements.

Built-in limit testing makes it easy to create emission suspect lists. The receiver

can automatically move out-of-limit signals to the signal list, where you can
perform measurements with the touch of a button.

Simplify final measurements

The list function in the MXE makes it easy to perform final emissions
measurements for all supported standards. When you need to control tower
or turntable position, internal frequency lists can be passed to automation

software. When orientation optimization isn’t required, built-in capabilities help

you complete final measurements with ease.

When final measurements are complete, you can conveniently create reports
in HTML or PDF format with customized content that includes amplitude
corrections, limits, scan tables, trace data, signal lists, and screen shots.

M Rocoiver - Fraquency Scan

L | REPRESEL |S0% DOC | CORREC | Ly, ALIGNAUTO | 0G:5%:41 PMDec 09, 2013

r .y = Sweep/Control
Marker 1 122.67 MHz |mu.' Pl

Tima Domain P
' pren:2d8 it

Single
Ref 106.99 dBpV/im .

Start 30 MHz

Res BW 120 kHz VBW 1.2 MHz

#Dwell Time 10 ms {30 kHz)

T TTTITET) TTET

STATUS

Choose from traditional frequency or rapid time domain scanning.

All-digital IF architecture

A digital intermediate frequency

(IF) receiver architecture improves
measurement accuracy. By comparison,
an analog IF architecture implements
gain blocks, log amps, resolution
bandwidths, and detectors with
analog hardware. Even the best of
these designs exhibit performance
differences when receiver settings are
changed from the settings used for
calibration. These differences are then
exacerbated over temperature.

The all-digital IF architecture

includes digital realizations of the key
components, which operate on the
signal after it has been digitized. Digital
IF can improve EMC measurement
throughput by minimizing the need

for users to bring the signal being
measured to the top of the reference
level. Analog receivers require this step
for every measurement to minimize the
effects of analog hardware errors.

In addition, digital IF architecture
reduces the occurrence of IF overload,
even if signals are above the reference
level.
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Enhance Your Lab with the Latest Capabilities

As an EMI receiver and diagnostic
signal analyzer, the MXE puts

a wealth of capabilities at your
fingertips. New receiver technology
reduces measurement time and
ensures you are prepared for future
requirements.

Go faster with time domain
scanning

The MXE 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 frequency-
domain measurements, which

collect data in individual resolution
bandwidths.

With time domain testing, you can
collect suspect lists rapidly, greatly
improving overall test time and
throughput.

Automate click
measurements

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

Dwell for each
resolution bandwidth

Receiver resolution bandwidth

Amplitude
Amplitude

Dwell for each FFT bandwidth
(multiple resolution bandwidth)

FFT acquisition bandwidth

!—‘—\

N

Frequency

1, qd§ q

Swept or stepped freq y in scan

Frequency

Time domain scan

Comparison of resolution and FFT acquisition bandwidths.

EMI Rocoiver - Disturbance Analyzer
L | RF PRESEL
Select Signal 2
CSPR

S0 AEC | | SENSE:ENT|
Fraq: 150000 kHz
w Trig:Free Run

Atten: 42 dB

Ref 106.99 dBuV

Res BW 3 kHz

| Running Analysis

a Clicks > Lg:

ALIGHALITO [01:06:54 P M 10, 2004
Maas Tima: 500 pe

Duration: 00:05:00

Disturbance List

emaining: 00:03:17

Click Rate:

83.3
7 (100%)

Lq (dBpV)

Continuous Disturbances
Counted: 0
Total Time: 0.0000 s

PEAK AMPTD aPD AUPTD
88.178 dBuV | 83.552 dBuV |
B8.198 dBV

DURATION TYPE OF DISTURBANCE

TIMESTAMP

STATUS

Simplify and automate data collection, analysis, and report generation for click measurements.
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Find the maximum with e i e = —
monitor SpeCtrU m Select Signal 17 - SPECTRUM ..ﬂ&réu METERS Meas Setup
Free Hun Atten: 10 dB oo

Dwell Time: 10.0 ms

i i 06.99 dBPVim 13 [r]
In EMC testing, capturing the Max 80.30 68,68

maximum value of each emission
frequency is crucial. Doing so enables
accurate characterization of the DUT.

To ensure that you have identified the NI

frequencies of maximum emissions . =1

in your suspect list, the MXE offers a , , SignalList»
new feature called monitor spectrum. . —
This feature offers both live-spectrum Y 'l _ - a

and meter displays that make it e ' - —

easy to see emission levels and Res BW 10 kHz ime 268 _Malognemw
ﬂnd the maximurm Wh‘le adJUStlng T : PI: .65.Jm Si,ﬂzdu\h‘m | | 1 TUHE&LISS?F“

the center frequency. Ultimately,
monitor spectrum improves overall
measurement time by reducing the
time it takes to prepare your signal
list for final measurements.

Monitor spectrum identifies frequency of peak emissions.

B e re ady fo r A P D g Amp'ilm Dr;Miliw Di“hm" INT ["__l SOURCE OFF ALIGN ALITC | 04:37:13 PMDec 06, 2013
measurements K | Frcr o0z om0 M

Atten: 10 dB
The MXE 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 displays
the probability of an emission
reaching or exceeding a given level.
To facilitate use of this new function, - —— —
the MXE also offers specific limit-line - R Meas Time 10

. . . Measure
types that can be used with built-in @6 |me LB ERELTY CE T ) o L e ety v b S A
evaluation capabilities to simplify :
DUT testing. 40 MHz
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Be ready for future applications with the APD function.
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Gain Insight with Extensive Diagnostic Capabilities

Verifying product compliance is just one facet of EMI testing. Solving emissions
problems can present a wide range of challenges, and the MXE offers a number
of tools that will help you see and understand what’s happening.

Leverage powerful spectrum analysis

Investigate out-of-compliance emissions with the MXE’s built-in X-Series
spectrum analysis capabilities, which include a rich set of resolution and
video analysis bandwidths, detectors, and marker functions. In addition, the
MXE includes the X-Series PowerSuite measurements for characterization of
transmitted signals.

Switching between receiver and spectrum analyzer modes is greatly
simplified with the global center frequency function, which links the viewed
frequencies. When analyzing an emission, any modification of its frequency
will be automatically updated in the MXE’s suspect list, simplifying the final
measurement process.

Wi Receiver - Freqeency Scan

Enhance precompliance
measurements

You can leverage the power and
usability of the MXE when making
precompliance measurements.

The Keysight EMI measurement
applications (N6141A and W6141A)
put the functionality of the MXE
inside any of our X-Series signal
analyzers: PXA, MXA, EXA, or CXA. The
excellent sensitivity of the X-Series
signal analyzers translates into highly
accurate emissions measurements.

For PXA, MXA or EXA:
www.keysight.com/find/N6141A

For CXA:
www.keysight.com/find/W6141A

2156 P Mar 7. 2011

Avg Type: LogPer

Center 100.1000 MHz
Res BW 9.1 kHz

Span 1.000 MHz

VEW 9.1 kHz Sweep 14.6 ms (1001 pts)

The global center frequency feature lets you easily track signals in both the receiver and spectrum analyzer.
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See amplitude variation vs
time with Strip Chart

Characterize the variation of signal
amplitude versus time using Strip
Chart, a Keysight-exclusive feature
which plots data for up to three
detectors. All collected data is
gapless, with a two-hour time record.
This feature is especially useful for
capturing the azimuthal emissions
characteristics of a DUT when testing
on a turntable.

The frequency used for the Strip
Chart display is coupled to the
suspect list, making it easy to view
each signal in the suspect list.

View varying emissions with
spectrograph displays

Observe how emissions spanning a
broad spectral range change over
time using the built-in spectrograph
display. Tracking any variations in
spectral data can provide clues about
the origins of out-of-compliance
emissions.

Capture transient signals
with real-time spectrum
analysis

Diagnose high-speed transient
signals using real-time spectrum
analysis (RTSA) with frequency

mask trigger capability. Preselected
microwave RTSA enables image-free,
over-the-air signal analysis so you
can more quickly and easily analyze
sources of radiated emissions.

Agilent LMl Recobver - Sirip Chart

X Scale/Div 5.00 5 Freq: 120123716 Mz
LA NN Trig: Fres Bun
Arten: 10 4B

06.99 dByvim
&

| \

|

!

 ——————————
0.00s 53.58

Strip Chart mode provides a unique, gap-free view that is useful for
tracking DUT performance as a function of turntable or antenna position.

Agilerst Specirum Analyzer - Seept S

Avg Type: Valtage

Disp! ace 230
Display Trace 23 o Bl

Wy ey Trig: Frae Flun
W Gain:Low Amenc 6 dB

Ref -30.00 dBm

4 M

S ﬁp
Sweep 1.87 ms (1001 pts)

Spectrogram displays and the signal-marker capability help you
understand the amplitude-and time-varying nature of emissions.

(B ryeight R Toms 54 - Rl Tom 24

Persistence 30
0%

Ref -20.00 dBm

ter 244000 GH
BW 410 kHz

Acq Time 3
sTanus,

RTSA lets you see and understand high-speed transient signals that are
difficult to capture.
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Build a Complete EMI Test Solution

Our qualified Keysight Solution Partners provide a single point of contact to
purchase complete EMI measurement solutions that meet commercial and
military specifications. In addition to the MXE EMI receiver, they can provide
equipment including chambers, probes, towers and antennas, and services such
as integration, installation, training, and support. To further simplify testing,
they also offer automation software that can meet your specific needs.

If you need to go beyond emission and immunity, our solution partners can
provide ESD, line harmonics, droop testing, and more.

Protect Your Investment with an Upgradable
Platform

To keep your instrument current and extend its longevity, the MXE offers easy
upgradability of hardware and software. When needed, you can enhance
platform performance through upgradable CPU, memory, disk drives, and I/0
ports. Internally, the mechanical assembly has three expansion slots that can
accommodate future enhancements.

On the software side, simple license-key upgrades are all it takes to add
functionality or measurement applications. For example, the external source
control option lets the MXE interface with a variety of Keysight signal
generators, enabling stimulus/response testing up to 20 GHz. For detailed
signal analysis, the library of available measurement applications includes
analog demodulation, phase noise, and noise figure.

Upgrade frequency

Through return-to-Keysight upgrades,
you can extend the frequency range
of MXE EMI receivers up to 44 GHz.
The receiver maintains its options,
applications, and serial number.

While the receiver is at the service
center for a frequency extension, itis
a convenient time to add functionality
such as time domain scan for fast FFT-
based frequency scanning.

For precompliance testing, Keysight
also offers frequency upgrades on PXA,
MXA, or EXA signal analyzers.

www.keysight.com/find/frequencyup




11 | Keysight | MXE EMI Receiver N9038A - Brochure

MXE Front and Rear Panels

Comprehensive display provides view of ~ View up to three Save files fast with the  Two USB 2.0 ports conveniently
spectrum, meters, and suspect list. different detectors. quick-save feature. located on the front of the instrument.

glulmnnniy
—~ DOE
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80000

@ D000
8_0000@
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Second input Identify signals and view Get answers quickly with the  Navigate the interface Test devices up

pulse-protected  information easily on the comprehensive, context- and help system using to 44 GHz.

to 2 kw. 21.4-cm, high-resolution sensitive embedded help the front-panel keys, or a

XGA display. system. mouse and keyboard.
Acquire 1Q waveform data quickly or View the display on an

Send and receive SCPI control the MXE remotely from an Connect external peripherals external monitor by
commands over the external PC over the USB 2.0 (type-B and transfer data via the USB connecting to the VGA
GPIB interface. port) interface. 2.0 (type-A port) interface. video output.

| L

MIOA ATOLOT i
A9 b e o

Auxiliary/I0 Removable CPU Synchronize other test equipment  Control the MXE Removable solid-state drive.
portfor LISN  enables processor,  with the analyzer using the external remotely over Additional solid-state drive
control. memory, and /0 trigger output signals. 1000Base-T LAN.  available for instrument security.

upgrades.
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Evolving Since 1939

Our unique combination of hardware, software, services, and people can help you
reach your next breakthrough. We are unlocking the future of technology.
From Hewlett-Packard to Agilent to Keysight.

myKeysight

KEYSIGHT SERVICES
Accelerate Technology Adoption.

Lower costs.

ASSURANCE PLANS

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

http://www.keysight.com/find/emt_product_registration
Register your products to get up-to-date product information and
find warranty information.

Keysight Services

www.keysight.com/find/service

Keysight Services can help from acquisition to renewal across your
instrument’s lifecycle. Our comprehensive service offerings—one-
stop calibration, repair, asset management, technology refresh,
consulting, training and more—helps you improve product quality
and lower costs.

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.

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/mxe
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