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WHY USE THE R&S®MXO 4?
► 9orldos first oscilloscope with update rate exceeding

�.�|million waveforms per second
► +ndustry leading ��-bit #&% at all sample rates
► +ndustry best ��-bit architecture
► (astest and most accurate spectrum analysis in its class
► +ndustryos deepest standard memory of �00|/points per channel
► +ndustryos fastest trigger rearm time of ��|ns
► (irst in class to incorporate new digital triggering technology
► +ndustryos most sensitive trigger of 0.000�|div
► $est in class trigger Litter of �|�|ps
► (irst oscilloscope with dual-path protocol analysis
► (irst in class with R&S�Smart)rid user interface

A touch above other oscilloscopes 
in its class, the R&S®MXO 4 Series 
oscilloscope sports an impressive 
13.3" Full HD capacitive touchscreen 
and an intuitive user interface with a 
learning curve of less than 15 minutes.

The R&S�/:O|�|Series is the first of a new generation of oscilloscopes that excels in both performance and 
value. The instruments deliver a once-in-a-decade engineering breakthrough for accelerated insight.

NEXT GENERATION TECHNOLOGY
R&S®MXO 4 Series OSCILLOSCOPE

WHY ENGINEERS 
CONTINUE TO UPGRADE 
TO ROHDE & SCHWARZ 
OSCILLOSCOPES?
► Trusted� global company committed to highest quality standards�

long-term customer relationships and technological innovation
► +ndustryos newest oscilloscope portfolio from �0|/*z to ��|)*z
► #S+% investments enable worldos most responsive oscilloscope
► (rontend technology developments offer pristine signal integrity
► ��-bit and ��-bit architectures with *& mode provide highest

resolution
► &igital triggering delivers worldos most sensitive event isolation
► Superior user interface and front panel experience



► �00|/*z to �.�|)*z bandwidth

► 7p to �|)sample/s sample rate

► �00|/points per channel standard memory

► ��-bit #&% at all sample rates

► ��-bit architecture with *& mode

► 2recise digital trigger
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CUTTING-EDGE TECHNOLOGY BLOCKS

The R&S®MXO 4 Series oscilloscopes utilize advanced technologies to achieve fast and accurate results. 
Custom technology and innovative features in our oscilloscopes quickly boost your understanding of circuit 
behaviors.

MXO-EP processing ASIC
See more of your signals, faster.
At the heart of each R&S®MXO 4 Series oscilloscope is a Rohde & Schwarz 
developed application-specific integrated circuit (ASIC): MXO-EP (extreme 
performance). MXO-EP processes 200 Gbit/s to deliver the world’s fastest 
update rate of up to > 4.5 million acquisitions/s. See and capture more of your 
signals, faster. Find rare signal anomalies quickly. Experience the most respon-
sive oscilloscope in the industry.

Responsive deep memory
Capture more of your signals.
R&S®MXO 4 Series oscilloscopes come equipped with the industry’s deepest 
standard acquisition memory of 400 Mpoints per channel. Capture up to 80 ms 
of power up or power down sequences with the highest time resolution of 
200 ps. The memory controller in the MXO-EP ASIC ensures the oscilloscope 
stays responsive with deep memory.

12-bit ADC, 18-bit vertical architecture
Measure your signals accurately.
Measurement accuracy is highly dependent on the components in the sig-
nal path, e.g. amplifiers, samplers and A/D converters. The workhorse of the
R&S®MXO 4 Series is an extremely low-noise signal path including a 12-bit
ADC. High-definition (HD) mode increases vertical resolution to industry best
18-bit architecture. Get accurate measurements all the time.

THAT HELP GIVE YOU ACCELERATED INSIGHT

Advanced digital triggering system
Easily isolate subtle signal variations.
The MXO-EP ASIC incorporates advanced digital triggering that evaluates the 
ADC samples in the acquisition path in real time. Trigger on small events of less 
than 0.0001 vertical division that no other oscilloscope can isolate. Choose your 
own trigger hysteresis. Apply digital filters to suppress noise to get the most 
precise triggering available.
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► World’s fastest acquisition rate of up to > 4.5 million waveforms/s reveals infrequent anomalies instantly
► Up to 90 % real-time signal capture and display ensures instant display of all signal details
► Signal processing based on MXO-EP ASIC ensures responsive deep memory

World’s fastest update rate
6he 4�5�/:1|� oscilloscope processing path contains 
a dedicated ASIC: the MXO-EP (extreme performance). 
6hanMs to optimized signal processing� the 4�5�/:1|� 
oscilloscope reaches an eZceptional Wpdate rate� +ts WniSWe 
architectWre allows the 4�5�/:1|� to acSWire� process 
and display Wp to  |���|million waveforms�s�

FIND SIGNAL ANOMALIES QUICKLYCUTTING-EDGE TECHNOLOGY BLOCKS
WITH UNPARALLELED UPDATE RATES

Quickly and reliably detect sporadic signal faults
6he statistical confidence in resWlts grows with the nWm-
Der of waveforms acSWired� # high Wpdate rate increases 
the liMelihood of detecting and displaying signal faWlts and 
including them in the analysis� +ts high Wpdate rate enaDles 
the 4�5�/:1|� to generate trWstworthy statistical resWlts 
Dased on a high nWmDer of waveforms acSWired in a short 
time� 6his is crWcial for SWicMly Wnderstanding electronic 
circuits. 

Available with active automatic measurements, FFTs or 
cursor measurements
6he 4�5�/:1|� oscilloscope offers a high Wpdate rate 
even when ((6s� aWtomatic measWrements or cWrsor mea-
sWrements are active� #lso when performing analysis with 
deep memory acSWisitions� the /:1�E2 Dased signal pro-
cessing path ensWres smooth worMflows�

Real-time acquisition rate

Typical update rate �� 000 ((T/s

Typical update rate �.� million waveforms/s

R&S�/:O|�

%ompetitor �

%ompetitor �

�.� million

� million

Rate in waveforms/s
0.5 �.� �.� 4.5�.�
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12-bit ADC even at the fastest sample rates
#ll 4�5�/:1|�|5eries oscilloscopes incorporate a ���Dit 
#&%� ��|Dit vertical resolWtion delivers ���� SWantiza-
tion levels for precise vertical sampling� 6his is a ���fold 
improvement over ��Dit #&%s� 6he #&% stays in ���Dit 
mode all the time, even at the fastest sample rates.

Vertical sensitivity to 500 µV/div with ±5 V offset range
6he 4�5�/:1|�|5eries oscilloscope offers an oWtstand-
ing sensitivity down to ���|�8�div withoWt any WneZpected 
redWction in Dandwidth� 9ith an offset of ��|8 at higher 
sensitivity vertical scale, you can easily place the signal at 
the center of the screen� # higher offset enaDles Wse of 
more sensitive vertical resolution, meaning a higher num-
Der of #&% Dits and lower noise�

SEE YOUR SIGNALS ACCURATELY
LOWEST MEASUREMENT NOISE AND 
HIGHEST VERTICAL RESOLUTION

18-bit architecture with HD mode
1ffering a Wser tradeoff Detween Dandwidth and Dits of 
resolWtion� *& mode� implemented in hardware for fast 
speed� achieves Wp to ��|Dit vertical resolWtion� 6his allows 
yoW to see sharper waveforms with more signal details 
that woWld otherwise De masMed Dy noise� +n addition to 
sWperior vertical resolWtion� the 4�5�/:1|�|5eries oscil-
loscope is engineered with the lowest�in�indWstry system 
measWrement noise of LWst ��|�8 #% 
4/5� at �|m8�div�

► 12-bit ADC for high vertical resolution at all sample rates across the full bandwidth
► 18-bit architecture with HD mode
► Low noise at 50 Ω input impedance (1 mV/div setting)

— 104 µV (at 1 GHz, 12-bit standard mode)
— 56 µV (at 500 MHz, 14-bit HD mode)

► Vertical scaling down to 500 µV/div at full bandwidth
► Industry’s highest available offset range of ±5 V at 500 µV/div

Traditional oscilloscope
�-bit #&%

R&S®MXO 4 Series oscilloscope
��-bit #&%

(inest resolution for a �|8 
8pp� signal

�|m8

�-bit #&% ��-bit #&%

0.���|m8

Typical vertical resolution ��|bit resolution

�|8 offset at �00|�8/div
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Deep memory as an insurance policy
#fter Dandwidth and sample rate� memory depth is the 
most important attriDWte that determines an oscilloscopeos 
aDility to handle a large range of troWDleshooting tasMs� 
/ore acSWisition memory gives oscilloscopes the aDility to 
captWre more time� /ore memory enaDles oscilloscopes 
to retain the maZimWm sample rate and Dandwidth even 
with slower timeDase settings�

9ith ���|/points acSWisition memory standard on all foWr 
channels simWltaneoWsly� the 4�5�/:1|�|5eries oscillo-
scope offers Wp to ��� times the standard memory com-
pared to the primary competitor.

Standard segmented memory
Use segmented memory to capture signals separated 
Dy inactivity� EZamples inclWde laser pWlses� serial DWs 
activities and 4( pWlses� 6he segmented memory of 
the 4�5�/:1|�|5eries oscilloscope enaDles signal cap-
tWre over a long oDservation period of Wp to ������� 
segments.

CAPTURE MORE TIME
DEEPEST STANDARD MEMORY

Standard history capability
Press stop and use history mode to see previously cap-
tWred acSWisitions� *istory mode is an always�on capaDil-
ity� #ll measWrement and analysis tools are availaDle in 
history mode� inclWding the serial DWs decoding and aWto-
matic measurements.

Maintain fast sample rates with slow timebase settings
Ever adLWsted yoWr oscilloscope timeDase to captWre lon-
ger periods of time� pressed stop� then zoomed in to find 
signal details that do not looM right! +f so� yoW have eZpe-
rienced the aliasing proDlem that oscilloscopes with shal-
low memory have� 6he deep memory of the 4�5�/:1|� 
enaDles longer time captWres at fWll sample rate�

► Industry’s deepest memory of 400 Mpoints per channel (optionally 800 Mpoints interleaved)
► Standard segmented memory (10 000 segments, optionally 1 000 000 segments)
► Standard history mode (10 000 acquisitions, optionally 1 000 000 acquisitions)

Need even more memory?
&Wring tests that involve looMing at power Wp�power down 
Dehavior or decoding DWs events over a longer period of 
time� there is always the wish to record longer time inter-
vals� 6he memory eZtension option tWrns on ���|/points 

�|channels interleaved�� Wp to �������|segments and Wp 
to �������|acSWisitions�

Standard memory per channel

Total capture of �00 ms

� /points memory �00 /points memory

Traditional single-shot acquisition
Total acquisition time � memory depth/sample rate

Segmented memory acquisition
#cquisition time per segment � memory depth/� of segments

Segment�� �� �� �� ��

R&S�/:O|�

%ompetitor �

%ompetitor �

��.��

/emory in /points
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Modern digital trigger
6he /:1�E2 #5+% incorporates the 4ohde�5chwarz pat-
ented digital trigger system� 9ith digital triggering� signal 
measWrement and triggering taMe place in a common path� 
whereas with older analog trigger architectWres� incoming 
signals are split and fed to a measurement and a trigger 
path� &igital triggers offer nWmeroWs advantages�

User definable hysteresis
Use automated trigger hysteresis settings or manually 
enter yoWr valWes� 7nliMe Wsing oscilloscopes with analog 
triggers� 4�5�/:1|�|5eries Wsers have fWll access to con-
trol all trigger hysteresis settings� 6his provides additional 
fleZiDility for determining where to trigger� inclWding how 
much trigger noise suppression is desired.

ISOLATE EVENTS WITH MORE 
PRECISION
HIGH-PRECISION DIGITAL TRIGGER

World’s most sensitive trigger
6he 4�5�/:1|�|5eries digital trigger is Wp to ����� times 
more sensitive than competing trigger systems� *igh trig-
ger sensitivity enaDles Wsers to isolate difficWlt�to�find small 
physical layer anomalies in the presence of large signals, 
accelerating deDWgging and troWDleshooting�

Adjustable digital trigger filters
7se the Wp to ���Dit *& mode for triggering to redWce 
measWrement system noise� 6he digital trigger architec-
tWre maMes it possiDle to adapt the cWtoff freSWency of 
the digital lowpass filter to the signal to De measWred� 
Conventional oscilloscopes limit triggering on filtered 
waveforms� on the 4�5�/:1 the same filter settings can 
De Wsed for Doth the trigger signal and the measWrement 
signal� #s a resWlt� noise on the trigger signal can De sWp-
pressed� for instance while simWltaneoWsly captWring and 
displaying the filtered or unfiltered measurement signal.

► Industry's most sensitive trigger: 0.0001 vertical division
► Best in class trigger jitter of just 1 ps
► World’s fastest trigger rearm time of < 21 ns
► Adjustable digital trigger filters
► User definable hysteresis

............ Trigger threshold ............
*ysteresis

*igh

.ow

� div

Trigger on signals 
only 0.0�|div high
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SUPERIOR RF MEASUREMENT CAPABILITY
► Pristine RF spectrum
► Dedicated RF controls
► RF/time domain views with independent controls
► Gated spectrum for easy correlation between frequency and time

SPECTRUM ANALYSIS

Automatic peak list and max./min. hold measurements
4ohde�5chwarz Wnderstands the need for additional tools 
in spectrWm measWrements� 6his is why the 4�5�/:1|� 
inclWdes advanced spectrWm analysis fWnctions liMe maZ� 
and min� hold as well as peaM list indication as part of 
the standard featWres� 6he valWes in the peaM list are also 
shown in the diagram� allowing easy correlation and SWicM 
insights into the spectrum diagram.

RF insights into your measurements
6he 4�5�/:1|�|5eries oscilloscope is engineered with 
spectrWm analysis in mind to Dring forward fast and pow-
erfWl analysis capaDilities� +t Doasts an indWstry leading 
spectrWm acSWisition rate of ����� ((6�s� 6his allows cap-
tWre of spWrioWs spectrWm events� especially when doing 
E/+ deDWgging� 6he pristine 4( characteristics of the 
instrument deliver great spectrum performance together 
with a synchronized time domain view�

Frequency analysis setup made easy
You can configure spectrum analysis measurements 
on the 4�5�/:1|� Dy simply entering typical param-
eters� center freSWency� span and resolWtion Dandwidth 

4$9�� 6he spectrWm settings are independent of the time 
domain settings DWt the time and freSWency domains are 
time-correlated.

RF characteristics
Spectrum update rate  |����� ((6�s

5ensitivity�noise power density s���|d$m 
�|*z�

Noise figure ��|d$

&ynamic range ���|d$

Spurious-free dynamic range 

5(&4�

��|d$c

Second harmonic distortion s��|d$c

6hird harmonic distortion s��|d$c
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Quick access to important tools
6he toolDar 1  enaDles SWicM access to important tools� 
%hoose from a variety of tools and arrange them with 
maZimWm fleZiDility� 6he main menW 2  provides access to 
all instrWment settings� 6he Meys 3  left of the main menu 
Mey enaDle activation of the desired signals and provide 
SWicM access to analog channel� math fWnction� ((6� arDi-
trary waveform generator and serial DWs analysis settings�

Search function
Easily find any oscilloscope capaDility yoW are looMing for 
Dy simply typing it into the search DoZ 7 .

SUPERIOR USER EXPERIENCE
ADVANCED USABILITY, EASY DOCUMENTATION,
FAST REMOTE CONTROL

R&S®SmartGrid
%onfigWre yoWr individWal waveform layoWt on the screen 
using the 4�5�5mart)rid fWnction .4 . See the funda-
mental signal parameters in the signal Dar 5 . From 
here� drag�drop waveforms into the 4�5�5mart)rid and 
arrange them as desired� 5Wperimposing waveforms is 
also possiDle�

Enhanced touchability
6he DoZ design 6  implemented for all instrument settings 
provides enhanced toWchaDility� 6ap on any part of a DoZ to 
change the value of the parameter.
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Save results fast
5ave waveforms in varioWs file formats or download them 
via Ethernet or 75$ for later analysis with /#6L#$� or 
Excel. You can also save screen content, measurement 
data and reports.

Documentation at the press of a key
&ocWment yoWr measWrements SWicMly�
► 5creenshots inclWding waveforms and resWlts
► Clear grid annotations for easy-to-read signal 

characteristics
► %olor�coded laDeling to highlight signal portions of 

interest, e.g. anomalies
► 5ave waveforms and measWrement resWlts in Dinary or 

%58 format for signal analysis on a 2%

Remote control access: anytime, anywhere
4emotely control yoWr 4�5�/:1|� and view the display 
on a 2% or moDile device� 8iew the same Wser interface as 
on the instrument itself. All oscilloscope functions are also 
availaDle remotely via Ethernet or 75$�

Language selection
6he 4�5�/:1|�|5eries Wser interface sWpports mWltiple 
langWages� ,Wst a few seconds are needed to switch lan-
gWages while the instrWment is rWnning� maMing the oscil-
loscope truly international.

Documentation
Contents waveform complete

selection 
zoom� cWrsor� gate� manWal�

nWmDer of acSWisitions

history memory

measurement results

Format
measurement 
data

Dinary� %58� � to � channels

graphics 20)� ,2)� $/2� 6+(� 2&(

Drivers 8:+� LaD8+E9� LaD9indows�%8+� �0E6

Remote control weD interface� 80%� 5%2+

Languages choose from ��
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13.3" high resolution, multitouch display
► *igh resolution� ���0|³|�0�0 pixel 
(ull *&�
► )esture support speeds up scaling and zooming
► 'asy-to-see signal details

ENHANCED USABILITY

Integrated arbitrary waveform generator
► Two-channel �00|/*z arbitrary waveform generator
► 9ide range of waveforms and modulation types
► 'asy configuration of frequency� amplitude� offset and 

noise

16 logic channels
► #dd �� logic channels without reducing number of analog channels
► *igh /SO sample rates for precise time synchronization between oscilloscope and probes

Interfaces
► Three 7S$ �.� and two 7S$ �.0 ports
► 7S$ device port� 'thernet
► *&/+v port
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Intuitive front panel design for efficient operation
► (ast� direct access to primary instrument settings
► 3uickly adLust settings with knobs and keys
► Sectional layout makes finding the right function easy

Active probe interfaces
► Support for over �0 Rohde & Schwarz current and 

voltage|probes
► �0|Š and �|/Š path enable support of an even wider 

range of passive and active probes� including ones from 
third parties

Clear orientation with color-coded LEDs
► %olor-coded keys and knobs enable fast correlation with 

signal sources
► +ndication of currently selected signal sources
► Selection between fine/course adLustment made simple
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Superior usability
EZtensive Wser feedDacM and research into smart device 
user interface concepts led to the development of the 
4�5�/:1|�|5eries Wser interface�
► 6he main menW Mey in the lower right corner of the 

touchscreen opens a pull-up menu that provides access 
to all of the oscilloscope	s fWnctions� 6he main menW is 
positioned within easy reach of the front panel� so that 
Wsers can SWicMly switch Detween the toWchscreen and 
the front panel controls

► 6he left�hand taD dialogs prodWce small areas� 
maZimizing the waveform viewing area

► $oZ design to toWch anywhere in a large target area
► 6he Meys in the signal Dar on the lower left maMe it 

easy to tWrn on�off signal soWrces and to adLWst the 
4�5�5mart)rid layoWt

► 7niSWe in the indWstry is the toolDar for SWicM access to 
your favorite tools

► 6he toolDar can De personalized� +cons� e�g� for 
measWrement� cWrsors and spectrWm display� can De 
rearranged, added or removed

► (ast one�toWch access to trigger setWp� horizontal 
settings and acSWisition control directly from the menW 
Dar on the Wpper right

► 5elect the icon with the 4ohde�5chwarz logo to 
see cWrrent instrWment details inclWding L#0 +2 and 
firmware version

► 6he Wser interface is consistent with that of the 
4�5�461� and 4�5�462 oscilloscopes 
see photos 
Delow�

FUN TO DRIVE
15-MINUTE LEARNING CURVE, ENHANCED TOUCHABILITY, 
INTUITIVE NAVIGATION

.eft-hand 
tab dialog

$ox 
design

%onfigurable toolbar
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READY FOR MANY USES
YOUR GO-TO TOOL

Need digital channels?
#dd ��|digital channels with the 4�5�/:1��$� miZed 
signal option 
/51�� 7nliMe some other oscilloscopes that 
force a tradeoff Detween digital and analog channel Wsage� 
the 4�5�/:1|�|5eries digital channels can De Wsed 
simWltaneoWsly with all analog channels� 5imply connect 
the reSWired 4�5�/:1��$� proDes 
one or two� to the 
4�5�/:1|� to Wse the digital channels�

An oscilloscope as flexible as you
0eed additional test capaDility! %Wstomize yoWr 
4�5�/:1|�|5eries oscilloscope with the application 
software and proDes that yoWr applications need�

Need configurable waveform generation?
9ith the 4�5�/:1��$� arDitrary waveform generator 
option� yoW can add two integrated ���|/*z arDitrary 
waveform generators� 9aveforms captWred on the oscillo-
scope can De replayed Dy the generator and noise can De 
added to create worst case performance to determine sys-
tem tolerance� 5elect from a wide range of availaDle wave-
shapes or load an arDitrary waveform�

Choose from a wide selection of compatible probes
4ohde�5chwarz provides a Droad portfolio of cWrrent and 
voltage proDes� #ll 4�5�/:1|�|5eries oscilloscope chan-
nel inpWts inclWde a 4ohde�5chwarz proDe interface con-
nection for 4ohde�5chwarz active proDes� /any third�
party proDes are also compatiDle with the instrWment�
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Easy navigation in frequency domain
6he 4�5�/:1|� spectrWm fWnction has the familiar inter-
face of a spectrWm analyzer� 6he spectrWm measWrement 
setWp dialog offers Dasic spectrWm analyzer parameters 
sWch as start and stop freSWency and resolWtion Dand-
width� +n spectrWm mode� the 4�5�/:1|� time domain 
settings are Wnaffected� 6his maMes navigation in the fre-
SWency domain an easy tasM� 6he maZimWm ((6 captWre 
Dandwidth corresponds to the 4�5�/:1|�|5eries Dand-
width� allowing a SWicM overview of all of a &76	s emis-
sions from �|*z to ���|)*z�

EMI DEBUGGING

The right setup with the right probes
4ohde�5chwarz offers the compact 4�5�*<��� near�field 
proDe set� which is particWlarly helpfWl for E/+ deDWgging 
of emDedded designs� 6he most compact proDe in this set 
allows captWring near�field emissions from single circuit 
lines� 6he 4�5�*<��� covers the freSWency range from 
��|/*z to �|)*z� 9ith redWced sensitivity� it can also De 
Wsed Delow ��|/*z� 6he optional 4�5�*<��� preamplifier 
provides ��|d$ gain in the freSWency range from ���|M*z 
to �|)*z� in case higher sensitivity is needed�

Ultra-fast spectrum acquisitions for detecting random and 
spurious spectrum events
6he 4�5�/:1|�|5eries architectWre is optimized in 
terms of hardware and software to leverage the powerfWl 
/:1�E2 #5+% capaDilities to deliver fast and responsive 
spectrWm captWres� 6his is critical in detecting random and 
spWrioWs emissions that are otherwise hidden dWe to the 
Dlind time in oscilloscope acSWisitions� 5pectrWm analysis 
includes max. hold, min. hold and average functionality to 
Meep tracM of spectrWm events that occWr dWring testing� 
6hese important test receiver fWnctions come standard 
with the 4�5�/:1|�|5eries spectrWm fWnction� 

Gated spectrum for correlated time and frequency analysis
9ith the gated spectrWm fWnction� it is possiDle to restrict spectrWm analysis to a Wser�defined region of the captWred 
time domain signal� EZcessive spectral emissions can De correlated to dedicated time periods in a signal� 6ypical applica-
tions inclWde the correlation of Wnwanted emissions with fast switching edges in switched�mode power sWpplies or with 
data transfers on DWs interfaces� *aving identified the proDlem� the design engineer can easily checM the effectiveness of 
remedies sWch as DlocMing capacitors or redWced rise�fall times Dy oDserving the level change of the spectral emission�
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Logic analysis enabled by default
6he 4�5�/:1|�|5eries oscilloscopes have the 
4�5�/:1��$� miZed signal option 
/51� hardware DWilt 
into every instrWment� 6he /51 option provides the logic 
proDes reSWired for Wsing the �� digital channels�

LOGIC ANALYSIS

See more signal details with fast sample rate and 
deep memory
9ith a sample rate of �|)sample�s� the 4�5�/:1|�|5eries 
oscilloscope provides high time resolWtion of ���|ps for 
all digital channels� 6his sample rate is availaDle over the 
entire memory depth of ���|/points per channel� 6he 
miZed signal option offers comprehensive trigger capaDili-
ties to detect critical events sWch as narrow glitches or cer-
tain logical patterns.

Analysis of low speed serial buses with digital channels
6oday� high speed interfaces are often comDined with low speed control or programming DWses in a single device� ;oW 
can Wse the digital channels of the 4�5�/:1��$� option to trigger and decode low speed serial protocols sWch as 52+ 
and I2% with the appropriate protocol options� #ll protocol analysis tools for the analog channels� sWch as decode taDle 
and search� are also availaDle for the digital channels� 6rigger on protocol details sWch as start� address and data in order 
to focus on dedicated events.
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Dual-path protocol analysis
9ith the 4�5�/:1|�|5eries� yoW can eZperience protocol analysis innovation� 6raditional oscilloscopes typically captWre 
data pacMets in the decoding path Wsing the same sample rate as in the waveform path�

6he 4�5�/:1|�|5eries offers dWal�path protocol analysis� ;oW can set the instrWment sample rate for the waveform 
path� and the oscilloscope will aWtomatically Wse another internal decoWpled sample rate for the decoding path� Even 
with very slow sample rates� the protocol data is correctly decoded� 9ith conventional oscilloscopes� decoding woWld 
not De possiDle dWe to Wndersampling�

SERIAL BUS ANALYSIS

Trigger and decode packages

Option Description Buses
4�5�/:1��-��� low speed serial DWses +�%�52+�45�����45�����45�����7#46

4�5�/:1��-��� aWtomotive DWses %#0�%#0 (&�%#0 :L�L+0

Capture more data packets with deep memory
0eed to captWre long time periods! ;oW can Wse the 
4�5�/:1|�|5eries eZtended memory to captWre more 
data pacMets� 9ith a memory depth of Wp to ���|/points� 
the 4�5�/:1|� can captWre long periods of time where 
caWses and effects are widely apart� &Wring the entire cap-
tWre� signal details are time�correlated with pacMet content 
for fast deDWgging�

7ndersampled data� unreliable decoding 7ndersampled data� perfectly decoded frames
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Individual screen setup
<oom in and oWt on the decoded protocol data Wsing the vertical and horizontal control MnoDs or Wsing yoWr fingers 
on the toWchscreen� 7se the 4�5�5mart)rid fWnction to rearrange the windows displayed on the screen to Dest fit 
yoWr viewing preferences� 6he decoded DWs data can De overlaid on the captWred signal and�or displayed in a separate 
window�
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See power signal details with up to 18 bit resolution
Even the smallest signal details of a highly dynamic sig-
nal matter for power measWrements� for eZample when 
verifying R&5
on� for a /15(E6� 6he *& mode of the 
4�5�/:1|�|5eries oscilloscope increases the vertical res-
olWtion Wp to �� Dit so that previoWsly Wnseen signal details 
Decome visiDle and can De measWred� 6he oscilloscope 
also offers adLWstaDle digital filters that allow noise sWp-
pression resWlting in sharper waveforms with more signal 
details.

POWER ANALYSIS

Extensive probe portfolio: high voltage and current probes
6he 4ohde�5chwarz portfolio of high voltage proDes 
inclWdes active differential proDes for voltages Wp 
to ����|8 
peaM�� 6hese proDes offer eZceptional 
common mode reLection over a Droad freSWency range� 
4ohde�5chwarz cWrrent proDes enaDle accWrate� non�
intrWsive measWrements of &% and #% cWrrents� &ifferent 
models are availaDle to measWre cWrrents in the range 
from �|m# to ����|# with a Dandwidth of Wp to ���|/*z�

Digital trigger for enhanced debugging capabilities
9ith Wp to ��|Dit vertical resolWtion� the 
4�5�/:1|�|5eries digital trigger architectWre enaDles 
triggering on the smallest vertical variation sampled� 6he 
4�5�/:1|� trigger system offers sensitivity of ������|div 
and is adLWstaDle to factor in different trigger reSWirements� 
for example to avoid false triggering on noise. It is also 
possiDle� with the digital trigger� to adapt the filter cWtoff 
freSWency only on the trigger path while maintaining the 
original waveform for viewing and measWrements�

Maintaining fast sample rates with deepest memory
#nalyzing power Wp�power down and transient Dehav-
ior of power sWpplies reSWires high sample rates and long 
recording times� 9ith Wp to ���|/points of memory� 
highest in its class� the 4�5�/:1|�|5eries oscilloscope 
can record long periods of time while maintaining high 
sample rates of Wp to �|)sample�s�

Triggering not possible &igital trigger and *& mode

Acquisition time (at 5 Gsample/s)

R&S�/:O|�

%ompetitor �

%ompetitor �

��.�

Time in ms

0.�
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Characterizing input power quality 
/easWring #% circWit power SWality can De tedioWs dWe to the nWmeroWs calcWlations reSWired to determine the real� 
apparent and reactive power� #n oscilloscope is ideal for this worM DecaWse it provides a clear view of the wave-
form characteristics Detween voltage and cWrrent� allowing engineers to SWicMly identify and resolve proDlems� 6he 
4�5�/:1��-�� enaDles power SWality measWrements and provides concWrrent analysis of three pairs of voltage and 
current sources.

Harmonic current analysis in line with standards
&ifferent standards for limiting the harmonic cWrrent mWst De met in #% power sWpplies� +dentifying distortion from har-
monic content is tedioWs withoWt a proper tool� 6he 4�5�/:1��-�� inclWdes cWrrent harmonic analysis to help test in 
line with all common standards� 7sers can setWp three concWrrent harmonic measWrements�

R&S®MXO4-K31 power analysis option
2ower SWality active� apparent and reactive power� crest factor and phase angle

Current harmonics
6*& 4/5 and fWndamental fWnctions� in line with E0�������� classes #� $� %� &� 
/+L�56&����� and 46%# &1����

/ore analysis fWnctions to De added in fWtWre�
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Perform low frequency response analysis
6he 4�5�/:1��-�� freSWency response analysis 
(4#�
option lets yoW perform low freSWency response analysis 
on yoWr oscilloscope easily and SWicMly� +t measWres the 
freSWency response of a variety of electronic devices� 
including passive filters and amplifier circuits. For 
switched�mode power sWpplies� it measWres the con-
trol loop response 
%L4� and power sWpply reLection ratio 
(PSRR).

6he (4# option Wses the oscilloscopeos DWilt�in arDitrary 
waveform generator to create stimWlWs signals in the range 
from ��|m*z to ���|/*z� /easWring the voltage ratios 
of the stimWlWs signal and the oWtpWt signal of the &76 at 
each test freSWency� the oscilloscope plots gain and phase 
logarithmically.

FREQUENCY RESPONSE ANALYSIS

Features and functionalities
Amplitude profiles
6he 4�5�/:1��-�� allows Wsers to configWre amplitWde 
profiles for the generator oWtpWt level� 6his helps optimize 
signal�to�noise ratio 
504� at different freSWencies when 
measWring %L4 and 2544� 7sers can also load looMWp 
taDles for generator settings�

Improved resolution and marker support
7sers can define the nWmDer of points per decade to set 
the reSWired resolWtion and sweep time� /arMers can De 
placed on the traces with a taDle showing the correspond-
ing parameter valWes� #n aWto placement fWnction maMes 
it easy for users to determine the phase and gain margin.

Parallel display of time domain
2arallel display of time and freSWency domain allows Wsers 
to monitor if an injected signal causes distortion that leads 
to measWrement errors� 6hese effects are hard to spot 
from LWst the $ode plot� 7sing the time domain window 
together with the $ode plot significantly facilitates adLWst-
ing the amplitude profile to the optimal level.

Result table
6he measWrement resWlt taDle displays the freSWency� gain 
and phase shift for each measWred point� 6he marMers and 
resWlt taDle provide interactive display of the selected infor-
mation� (or reporting pWrposes� screenshots� resWlt taDle 
or Doth can De saved to a 75$ device�

Broad probe portfolio
#ccWrate %L4 and 2544 characterization is highly depen-
dent on choosing the right proDes since the peaM�to�peaM 
amplitWdes of Doth the inpWt and oWtpWt voltages can De 
very low at some test freSWencies� 6hese small amplitWdes 
coWld De DWried in the oscilloscopeos noise floor and in the 
switching noise of the &76� 9e recommend the low�noise 
4�5�46�<2�: ��|/*z Dandwidth ��� passive proDes to 
redWce the attenWation error and provide the Dest 504�

%reating $ode plots with the R&S�/:O|�|Series
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Accurately measure ripple and PARD
#s power rail tolerance levels get smaller� it Decomes 
increasingly difficWlt to measWre power ripple accWrately� 
6he 4�5�/:1 � oscilloscopeos low inherent noise enaDles 
accWrate power integrity measWrements in the millivolt 
range� 6he fast Wpdate rate of the 4�5�/:1|�|5eries 
allows yoW to SWicMly see infreSWent and worst�case ripple 
as well as periodic and random distWrDances 
2#4&��

&ebugging and characterizing power rails

POWER INTEGRITY

Measuring small AC voltages riding on large DC offsets
1ffering ���|8 offset range� the 4�5�46�<24 power rail 
proDes allow yoW to focWs on small ripples on the power 
railos &% voltage� 9hether yoW need to zoom in on a �|8 
or mWch higher &% level� the proDe provides the reSWired 
offset while maintaining lowest vertical scale settings� 
6ogether with the eZtremely low�noise frontend of the 
4�5�/:1|� oscilloscope and ��|Dit vertical resolWtion� the 
large &% offset provides accelerated insight into the power 
integrity of your design.

Power rail characterization with high fidelity probes
9ide Dandwidth� high sensitivity� very low noise and eZtra�
large &% offset maMe the 4�5�46�<24 an eZcellent proDe 
for characterizing power rails� 9ith a Dandwidth of Wp to 
�|)*z� eZcellent sensitivity dWe to the ��� attenWation ratio 
and low noise� the 4�5�46�<24 eZcels at precise ripple 
measWrements� %oWpled with the oscilloscopeos power-
fWl spectrWm analysis capaDilities� the 4�5�46�<24 proDes 
can De Wsed to isolate 2#4&� #n integrated high�precision 
���Dit &% voltmeter 
4�5�2roDe/eter� delivers an instan-
taneoWs &% voltage readoWt in parallel�

Find coupled sources with fast spectrum function
9ith the indWstryos most capaDle spectrWm fWnction in an oscilloscope� yoW can analyze the Dehavior of switched�mode 
power sWpplies or SWicMly scan for soWrces coWpled onto yoWr power rail� 6he 4�5�/:1|�|5eries oscilloscope spectrWm 
algorithm allows yoW to analyze the spectrWm independently of the time domain settings� 6his SWicMly provides a com-
prehensive pictWre of yoWr power rails�

7sing spectrum analysis with time gating to effectively find coupled sources that contribute to power rail noise.
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Two-channel 100 MHz arbitrary waveform generator
ESWipped with the 4�5�/:1��$� option� the 4�5�/:1|� 
oscilloscope offers a fWlly integrated two�channel ���|/*z 
arDitrary waveform generator� 9ith Wp to ���|/sample�s 
and ��|Dit resolWtion� the generators are sWitaDle for imple-
menting prototype hardware and for edWcational pWr-
poses� 6he integrated generators provide Doth standard 
and arDitrary waveforms as stimWlWs signals to the &76� 
6hey can De operated as fWnction and�or modWlation gen-
erators and also sWpport the sweep mode�

INTEGRATED ARBITRARY WAVEFORM GENERATOR
%ompact and configurable

Wide range of waveforms and modulation types
6he integrated arDitrary waveform generators deliver sine� 
sSWare�pWlse� ramp� triangle� sine cardinal 
sinc�� arDitrary 
and noise waveforms as stimWlWs signals to the &76� (or 
all waveforms� yoW can set the freSWency� amplitWde� off-
set and noise and also add DWrsts�

6he modWlation featWre sWpports #/� (/� (5- and 
29/ modWlations for sine� rectangle� triangle and ramp 
waveshapes�

Arbitrary waveform generator specifications
Analog output 2 channels

$andwidth ���|/*z

Amplitude
high impedance� ��|m8 to ��|8 
peaM�to�peaM��
��|Š� �|m8 to �|8 
peaM�to�peaM�

#rDitrary waveform length �|sample to ��|/sample per channel

Sample rate �|sample�s to �����|/sample�s

8ertical resolWtion ��|Dit

Operating modes

►fWnction and arDitrary waveform generator 
&%� sine� sSWare�pWlse� triangle� ramp� 
inverse ramp� sinc� arDitrary�

►modWlation 
#/� (/� (5-� 29/�
►freSWency sweep
►noise
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Extensive range of probes for all measurement tasks
# complete portfolio of high�SWality passive and active 
proDes covers all measWrement tasMs� 9ith an inpWt 
impedance of �|/Š� the active proDes only pWt a 
minimWm load on the signal soWrce operating point� 6he 
active single�ended proDes offer a very wide dynamic 
range� e�g� ��|8|
8pp� at �|)*z� even at high freSWencies� 
preventing signal distortion.

Complete portfolio for power measurements
6he portfolio of dedicated power measWrement proDes 
inclWdes active and passive proDes for different voltage 
and cWrrent ranges s from Ũ# to M# and from Ũ8 to M8� 
&edicated power rail proDes help detect even small and 
sporadic distortions on &% power rails�

EXTENSIVE PROBE PORTFOLIO
THE RIGHT PROBE FOR THE BEST MEASUREMENT
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Micro button for convenient instrument control
6he sitWation is familiar to every engineer� ;oW have carefWlly 
positioned the proDe on the &76 and yoW want to start mea-
sWring� DWt yoW do not have a free hand� 6he micro DWtton on 
4ohde�5chwarz active proDes solves the proDlem� +t is conveniently 
located close to the proDe tip� and yoW can assign it different fWnc-
tions sWch as rWn�stop� aWtoset and adLWst offset�

High voltage differential probes
6he 4�5�46�<*& series high voltage differential proDes provide an 
eZcellent common mode reLection ratio 
%/44� over a wide Dand-
width of Wp to ���|/*z and can safely measWre Wp to ����|8 peaM 
voltages� 6hese proDes eZhiDit eZceptionally low noise� maMing them 
ideal for switching power analysis�

LiMe all active proDes from 4ohde�5chwarz� the 4�5�46�<*& 
proDes are eSWipped with the 4�5�2roDe/eter� a high�precision 
&%|voltmeter offering ���� accWracy while ensWring ���� gain 
accWracy and very low measWrement drift� 6hey also have an inte-
grated �|/*z analog filter� an aWdiDle common mode voltage over-
range indicator and a micro DWtton to give Wsers fWll awareness of 
and control over the proDe measWrements�

/icro button

*igh voltage differential probes for switching power analysis measurements.
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Rohde & Schwarz has a comprehensive probe portfolio to meet every probing need.
► (or more information� see prodWct DrochWre

p2roDes and accessories for 4ohde�5chwarz oscilloscopesq 
2& �������������

Passive probes included as standard
(38 MHz to 700 MHz)
4�5�46�<2��� 4�5�46�<2�:

2assive proDes come standard with every 
4ohde�5chwarz oscilloscope� 6hey are low cost� gen-
eral pWrpose proDing solWtions for a Droad range of 
applications.

Passive broadband probes (8 GHz)
4�5�46�<<��

6hese are an economical yet powerfWl alternative to 
active proDes for measWring high speed signals on low 
impedance lines� 6heir inpWt impedance is low and 
remains practically constant over the entire Dandwidth� 
6hey featWre eZtremely low inpWt capacitance� very low 
noise and high linearity.

Active single-ended broadband probes
(1 GHz to 6 GHz)
4�5�46�<5��L� 4�5�46�<5��E� 4�5�46�<5��� 
4�5�46�<5��� 4�5�46�<5��� 4�5�46�<5��

# very high dynamic range and eZceptionally low off-
set and gain errors comDined with the right accessories 
maMe these proDes ideal for Wse with 4ohde�5chwarz 
oscilloscopes.

EMC near-field probes (30 MHz to 3 GHz)
4�5�*<���� 4�5�*<���

2owerfWl E and * near�field proDes for the fre-
SWency range from ��|/*z to �|)*z with an optional 
preamplifier expand the application range of the 
4�5�/:1|�|5eries oscilloscope to inclWde E/+ 
deDWgging�

Current probes
(20 kHz to 120 MHz; ±1 mA to ±2000 A)
4�5�46�<%��� 4�5�46�<%��� 4�5�46�<%��$� 
4�5�46�<%��� 4�5�46�<%��$� 4�5�46�<%��$� 
4�5�46�<%��� 4�5�46�<%��$� 4�5�46�<%��� 
4�5�46�<%��

4ohde�5chwarz cWrrent proDes enaDle accWrate� 
non�intrWsive measWrements of &% and #% cWrrents� 
&ifferent models are availaDle to measWre cWrrents in 
the range from �|m# to ���� # with a Dandwidth of 
Wp to ���|/*z� %Wrrent proDes are availaDle with the 
4ohde�5chwarz proDe interface or a $0% connector 
for an eZternal power sWpply�

High voltage probes
(100 MHz to 400 MHz; ±750 V to ±6000 V)
4�5�46�<*��� 4�5�46�<*��� 4�5�46�<*��� 
4�5�46�<&��� 4�5�46�<*&��� 4�5�46�<*&��� 
4�5�46�<*&��� 4�5�46�<*&��

6he 4ohde�5chwarz portfolio of high voltage proDes 
includes passive single-ended and active differential 
proDes for voltages Wp to ����|8 
peaM�� &ifferent mod-
els allow measWrements in Wp to %#6|+8 environments� 
&ifferential proDes provide eZceptional common mode 
reLection over a wide Dandwidth�

Power rail probes (2 GHz and 4 GHz)
4�5�46�<24��� 4�5�46�<24��

9ide Dandwidth� high sensitivity� very low noise and 
eZtra�large &% offset maMe these proDes an eZcellent 
tool for characterizing power rails� 6he integrated high�
precision &% voltmeter 
4�5�2roDe/eter� provides 
instantaneoWs &%|voltage readoWt�

Active differential broadband probes
(1 GHz to 4.5 GHz)
4�5�46�<&��� 4�5�46�<&��� 4�5�46�<&��� 
4�5�46�<&��

# flat freSWency response and high inpWt impedance 
with low inpWt capacitance permit precise measWre-
ments on differential signals while Meeping the load on 
the &76 low� 6he high common mode reLection over 
the entire proDe Dandwidth ensWres high immWnity to 
interference� 5pecial Drowser adapters allow fleZiDle 
contacting with high signal fidelity�

R&S�RT-<#�� external 
attenuator for 
R&S�RT-<&�0/-<&�0

R&S�RT-<&�0� browser adapters
to easily vary the pin offset
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Grows with your needs – fully software based upgrades
6he 4�5�/:1|�|5eries fleZiDly adapts to evolving reSWirements for yoWr proLect� 6he 4�5�/:1|� oscilloscopes come 
eSWipped with all hardware and software options� 6o enaDle a desired option� all yoW have to do is pWrchase a software 
license and activate the fWnction or Wpgrade via Meycode� 6his inclWdes Dandwidth Wpgrades Wp to ���|)*z� miZed sig-
nal option� memory Wpgrade� arDitrary waveform generator� serial DWs triggering and decoding� and freSWency response 
analysis� 6his maMes retrofitting very easy� 

Regular firmware improvements
4egWlar firmware Wpdates add new fWnctionality to the 4�5�/:1|�|5eries oscilloscopes� &ownload the latest firmware 
version at www�rohde�schwarz�com and Wse a 75$ storage device or L#0 connection for installation� 6his will Meep yoWr 
4�5�/:1|�|5eries oscilloscope Wp to date�

Multilingual support: choose among thirteen languages
6he Wser interface and online help of the 4�5�/:1|�|5eries oscilloscopes sWpport thirteen langWages 
English� )erman� 
(rench� 5panish� +talian� 2ortWgWese� %zech� 2olish� 4Wssian� 5implified and 6raditional %hinese� -orean and ,apanese�� 
;oW can change the langWage in LWst a few seconds while the instrWment is rWnning�

Safe transport and easy rack mounting
#n eZtensive selection of storage and transportation accessories means the 4�5�/:1|�|5eries oscilloscopes are 
always fWlly protected and easy to transport� 6he racMmoWnt Mit allows easy installation of the oscilloscope in integrated 
environments. 

AND THERE IS SO MUCH MORE ...
AN OSCILLOSCOPE THAT EVOLVES WITH YOUR NEEDS

Accessories
Front cover 4�5�/:1��<�

Soft case 4�5�/:1��<�

6ransit case� with trolley fWnction 4�5�/:1��<�

��� racMmoWnt Mit 4�5�<<#�/:1�

8E5# moWnting interface
���|mm ³ ���|mm 8E5# standard pattern on 
the rear of all instruments
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FROM PRESALES TO SERVICE. 
AT YOUR DOORSTEP.

User risks are reduced to a minimum at all project stages:

► Solution finding/purchase

► Technical startup/application development/integration

► Training

► Operation/calibration/repair

The Rohde & Schwarz network in over 70 countries ensures 
optimum on-site support by highly qualified experts.
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OSCILLOSCOPE PORTFOLIO

R&S®RTH1000 R&S®RTC1000 R&S®RTB2000 R&S®RTM3000 R&S®MXO 4 R&S®MXO 5 R&S®RTO6 R&S®RTP
Vertical system

$andwidth �� ������������������|/*z �����������������|/*z ��������������|/*z ���������������|/*z��|)*z �����������|/*z������|)*z ���������������|/*z����|)*z ���|/*z����������|)*z �����������|)*z

0WmDer of channels � plWs &//�� 2 ��� ��� � ��� � �

#&% resolWtion�

system architecture
��|Dit� ��|Dit �|Dit� ��|Dit ��|Dit� ��|Dit ��|Dit� ��|Dit ��|Dit� ��|Dit ��|Dit� ��|Dit �|Dit� ��|Dit �|Dit� ��|Dit

8�div� �|/Š �|m8 to ���|8 �|m8 to ��|8 �|m8 to �|8 ���|�8 to ��|8 ���|�8 to ��|8 ���|�8 to ��|8 �|m8 to ��|8 
*& mode� ���|Ũ8 to ��|8�

8�div� ��|Š – ���|�8 to �|8 ���|�8 to �|8 ���|�8 to �|8 �|m8 to �|8 
*& mode� ���|Ũ8 to �|8� �|m8 to �|8 
*& mode� �|m8 to �|8�

Horizontal system

Sampling rate per channel 


in )sample�s�

����|
��channel model��

���|
��channel model��

�|
all channels interleaved�

�� � 
� channels interleaved�
����� ���|
� channels 

interleaved)
���� �|
� channels interleaved� ���� �|
� channels interleaved�

� on � channels� ��� on � channels 

(2 channels interleaved)

��� �� 
� channels interleaved in �|)*z and 

�|)*z model�
��� �� 
� channels interleaved�

Maximum memory 


per channel� � channel active�

���|Mpoints 


��channel model�� 

���|Mpoints 


��channel model�� 

���|Mpoints

�|/points� �|/points ��|/points� ��|/points ��|/points� ��|/points
standard� ���|/points� 

maZ� Wpgrade� ���|/points 2)

standard� ���|/points

maZ� Wpgrade� �|)points 2)

standard� ���|/points����|/points�

maZ� Wpgrade� �|)points��|)points

standard� ���|/points����|/points�

maZ� Wpgrade� �|)points

Segmented memory standard� �� /points – option� ��� /points option� ��� /points
standard� ����� segments� 

option� ������� segments

standard� ����� segments� 

option� ������� segments
standard standard

#cSWisition rate 


in waveforms�s�
����� �����

����� 
������ in fast seg-

mented memory mode 2))

����� 
������� in fast segmented 

memory mode 2))
  �������   ������� on � channels

������� 
������� in Wltra�segmented memory 

mode)

������ 
������� in Wltra�segmented memory 

mode)

Trigger

6ypes digital analog analog analog digital digital digital 
inclWdes zone trigger�

advanced 
inclWdes zone trigger�� digital trigger 


��|trigger types� with real�time deemDedding 2), 

high speed serial pattern trigger including 

����|)Dps clocM data recovery 
%&4� 2)

Sensitivity – – at �|m8�div�  |� div at �|m8�div�  |� div
������ div� across fWll Dandwidth� 

Wser controllaDle

������ div� across fWll Dandwidth� 

Wser controllaDle

������ div� across fWll Dandwidth� 

Wser controllaDle

������ div� across fWll Dandwidth� 

Wser controllaDle

Mixed signal option (MSO)

0WmDer of digital channels �� � � �� �� �� �� �� ��

Analysis

/asM test tolerance masM tolerance masM tolerance masM tolerance masM Wser configWraDle� hardware Dased Wser configWraDle� hardware Dased

Mathematics elementary elementary Dasic 
math on math� Dasic 
math on math� Dasic 
math on math� Dasic 
math on math� advanced (formula editor, Python interface) advanced (formula editor, Python interface)

Serial protocols triggering and 

decoding ��

I2%� 52+� 7#46�45�����45�����

45����� %#0� L+0� %#0 (&� 

5E06

I2%� 52+� 7#46�45�����45�����

45����� %#0� L+0

I2%� 52+� 7#46�45�����45�����

45����� %#0� L+0

I2%� 52+� 7#46�45�����45�����45����� 

%#0� L+0� +25� /+L�56&������ #4+0%���

I2%� 52+� 7#46�45�����45�����

45����� %#0� %#0 (&� 

%#0 :L� L+0

I2%� 52+� 7#46�45�����45�����

45����� %#0� %#0 (&� 

%#0 :L� L+0

I2%� 52+� 7#46�45�����45�����45����� %#0� 

L+0� +25� /+L�56&������ #4+0%���� (leZ4ayv� 

%#0 (&� /+2+ 4((E� 75$|����*5+%� /&+1� 

�D��D� Ethernet� /anchester� 04<� 5E06� 

/+2+ &�2*;� 5pace9ire� /+2+|/�2*;�7ni2ro� 

%:2+� 75$|��� )en|�� 75$�55+%� 2%+e �������� 

75$ 2ower &elivery� #Wtomotive Ethernet 

��������$#5E�6�

I2%� 52+� 7#46�45�����45�����45����� 

5E06� %#0� L+0� %#0|(&� /+L�56&������ 

#4+0%���� 5pace9ire� 75$|����*5+%�2&� 

75$|��� )en|��)en|��55+%� 2%+e|������������ 

�D��D� /+2+ 4((E� /+2+ &�/�2*;�7ni2ro� 

#Wtomotive Ethernet ��������$#5E�6�� 

Ethernet|������$#5E�6:� /&+1� /anchester� 

04<

Applications ��� ��

high�resolWtion freSWency 

counter, advanced spectrum 

analysis, harmonics analysis, 

user scripting

digital voltmeter 
&8/�� com-

ponent tester, fast Fourier trans-

form 
((6�

digital voltmeter 
&8/�� 

fast (oWrier transform 
((6�� 

freSWency response analysis

power� digital voltmeter 
&8/�� spectrWm analysis 

and spectrogram� freSWency response analysis

power� digital voltmeter 
&8/�� 

freSWency response analysis

power� digital voltmeter 
&8/�� 

freSWency response analysis

power� advanced spectrWm analysis and 

spectrogram, jitter and noise decomposition, 

clocM data recovery 
%&4�� +�3|data and 4( 

analysis 
4�5�85E�� deemDedding� 6&4�6&6 

analysis

advanced spectrum analysis and spectro-

gram, jitter and noise decomposition, real-time 

deemDedding� 6&4�6&6 analysis� +�3 data and 

4( analysis 
4�5�85E�� advanced eye diagram

Compliance testing ��� �� – – – – – see data sheet 
2&|������������� see data sheet 
2&|�������������

Display and operation

5ize and resolWtion
�� toWchscreen� 

���|³|��� piZel

����� 

���|³|��� piZel

����� toWchscreen� 

����|³|��� piZel

����� toWchscreen� 

����|³|��� piZel

����� toWchscreen� 

����|³|���� piZel 
(Wll *&�

����� toWchscreen� 

���� ³ ���� piZel 
(Wll *&�

����� toWchscreen� 

���� ³ ���� piZel 
(Wll *&�

����� toWchscreen� 

����|³|���� piZel 
(Wll *&�

General data

&imensions in mm


9|³|*|³|&�
���|³|���|³|�� ���|³|���|³|��� ���|³|���|³|��� ���|³|���|³|��� ���|³|���|³|��� ���|³|���|³|��� ��� ³ ���|³|��� ���|³|���|³|���

9eight in Mg ��� ��� ��� ��� � � ���� ��

Battery lithiWm�ion�   �|h – – – – – – –

�� 7pgradeaDle� 2) 4eSWires an option�
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R&S®RTH1000 R&S®RTC1000 R&S®RTB2000 R&S®RTM3000 R&S®MXO 4 R&S®MXO 5 R&S®RTO6 R&S®RTP
Vertical system

$andwidth �� ������������������|/*z �����������������|/*z ��������������|/*z ���������������|/*z��|)*z �����������|/*z������|)*z ���������������|/*z����|)*z ���|/*z����������|)*z �����������|)*z

0WmDer of channels � plWs &//�� 2 ��� ��� � ��� � �

#&% resolWtion�

system architecture
��|Dit� ��|Dit �|Dit� ��|Dit ��|Dit� ��|Dit ��|Dit� ��|Dit ��|Dit� ��|Dit ��|Dit� ��|Dit �|Dit� ��|Dit �|Dit� ��|Dit

8�div� �|/Š �|m8 to ���|8 �|m8 to ��|8 �|m8 to �|8 ���|�8 to ��|8 ���|�8 to ��|8 ���|�8 to ��|8 �|m8 to ��|8 
*& mode� ���|Ũ8 to ��|8�

8�div� ��|Š – ���|�8 to �|8 ���|�8 to �|8 ���|�8 to �|8 �|m8 to �|8 
*& mode� ���|Ũ8 to �|8� �|m8 to �|8 
*& mode� �|m8 to �|8�

Horizontal system

Sampling rate per channel 


in )sample�s�

����|
��channel model��

���|
��channel model��

�|
all channels interleaved�

�� � 
� channels interleaved�
����� ���|
� channels 

interleaved)
���� �|
� channels interleaved� ���� �|
� channels interleaved�

� on � channels� ��� on � channels 

(2 channels interleaved)

��� �� 
� channels interleaved in �|)*z and 

�|)*z model�
��� �� 
� channels interleaved�

Maximum memory 


per channel� � channel active�

���|Mpoints 


��channel model�� 

���|Mpoints 


��channel model�� 

���|Mpoints

�|/points� �|/points ��|/points� ��|/points ��|/points� ��|/points
standard� ���|/points� 

maZ� Wpgrade� ���|/points 2)

standard� ���|/points

maZ� Wpgrade� �|)points 2)

standard� ���|/points����|/points�

maZ� Wpgrade� �|)points��|)points

standard� ���|/points����|/points�

maZ� Wpgrade� �|)points

Segmented memory standard� �� /points – option� ��� /points option� ��� /points
standard� ����� segments� 

option� ������� segments

standard� ����� segments� 

option� ������� segments
standard standard

#cSWisition rate 


in waveforms�s�
����� �����

����� 
������ in fast seg-

mented memory mode 2))

����� 
������� in fast segmented 

memory mode 2))
  �������   ������� on � channels

������� 
������� in Wltra�segmented memory 

mode)

������ 
������� in Wltra�segmented memory 

mode)

Trigger

6ypes digital analog analog analog digital digital digital 
inclWdes zone trigger�

advanced 
inclWdes zone trigger�� digital trigger 


��|trigger types� with real�time deemDedding 2), 

high speed serial pattern trigger including 

����|)Dps clocM data recovery 
%&4� 2)

Sensitivity – – at �|m8�div�  |� div at �|m8�div�  |� div
������ div� across fWll Dandwidth� 

Wser controllaDle

������ div� across fWll Dandwidth� 

Wser controllaDle

������ div� across fWll Dandwidth� 

Wser controllaDle

������ div� across fWll Dandwidth� 

Wser controllaDle

Mixed signal option (MSO)

0WmDer of digital channels �� � � �� �� �� �� �� ��

Analysis

/asM test tolerance masM tolerance masM tolerance masM tolerance masM Wser configWraDle� hardware Dased Wser configWraDle� hardware Dased

Mathematics elementary elementary Dasic 
math on math� Dasic 
math on math� Dasic 
math on math� Dasic 
math on math� advanced (formula editor, Python interface) advanced (formula editor, Python interface)

Serial protocols triggering and 

decoding ��

I2%� 52+� 7#46�45�����45�����

45����� %#0� L+0� %#0 (&� 

5E06

I2%� 52+� 7#46�45�����45�����

45����� %#0� L+0

I2%� 52+� 7#46�45�����45�����

45����� %#0� L+0

I2%� 52+� 7#46�45�����45�����45����� 

%#0� L+0� +25� /+L�56&������ #4+0%���

I2%� 52+� 7#46�45�����45�����

45����� %#0� %#0 (&� 

%#0 :L� L+0

I2%� 52+� 7#46�45�����45�����

45����� %#0� %#0 (&� 

%#0 :L� L+0

I2%� 52+� 7#46�45�����45�����45����� %#0� 

L+0� +25� /+L�56&������ #4+0%���� (leZ4ayv� 

%#0 (&� /+2+ 4((E� 75$|����*5+%� /&+1� 

�D��D� Ethernet� /anchester� 04<� 5E06� 

/+2+ &�2*;� 5pace9ire� /+2+|/�2*;�7ni2ro� 

%:2+� 75$|��� )en|�� 75$�55+%� 2%+e �������� 

75$ 2ower &elivery� #Wtomotive Ethernet 

��������$#5E�6�

I2%� 52+� 7#46�45�����45�����45����� 

5E06� %#0� L+0� %#0|(&� /+L�56&������ 

#4+0%���� 5pace9ire� 75$|����*5+%�2&� 

75$|��� )en|��)en|��55+%� 2%+e|������������ 

�D��D� /+2+ 4((E� /+2+ &�/�2*;�7ni2ro� 

#Wtomotive Ethernet ��������$#5E�6�� 

Ethernet|������$#5E�6:� /&+1� /anchester� 

04<

Applications ��� ��

high�resolWtion freSWency 

counter, advanced spectrum 

analysis, harmonics analysis, 

user scripting

digital voltmeter 
&8/�� com-

ponent tester, fast Fourier trans-

form 
((6�

digital voltmeter 
&8/�� 

fast (oWrier transform 
((6�� 

freSWency response analysis

power� digital voltmeter 
&8/�� spectrWm analysis 

and spectrogram� freSWency response analysis

power� digital voltmeter 
&8/�� 

freSWency response analysis

power� digital voltmeter 
&8/�� 

freSWency response analysis

power� advanced spectrWm analysis and 

spectrogram, jitter and noise decomposition, 

clocM data recovery 
%&4�� +�3|data and 4( 

analysis 
4�5�85E�� deemDedding� 6&4�6&6 

analysis

advanced spectrum analysis and spectro-

gram, jitter and noise decomposition, real-time 

deemDedding� 6&4�6&6 analysis� +�3 data and 

4( analysis 
4�5�85E�� advanced eye diagram

Compliance testing ��� �� – – – – – see data sheet 
2&|������������� see data sheet 
2&|�������������

Display and operation

5ize and resolWtion
�� toWchscreen� 

���|³|��� piZel

����� 

���|³|��� piZel

����� toWchscreen� 

����|³|��� piZel

����� toWchscreen� 

����|³|��� piZel

����� toWchscreen� 

����|³|���� piZel 
(Wll *&�

����� toWchscreen� 

���� ³ ���� piZel 
(Wll *&�

����� toWchscreen� 

���� ³ ���� piZel 
(Wll *&�

����� toWchscreen� 

����|³|���� piZel 
(Wll *&�

General data

&imensions in mm


9|³|*|³|&�
���|³|���|³|�� ���|³|���|³|��� ���|³|���|³|��� ���|³|���|³|��� ���|³|���|³|��� ���|³|���|³|��� ��� ³ ���|³|��� ���|³|���|³|���

9eight in Mg ��� ��� ��� ��� � � ���� ��

Battery lithiWm�ion�   �|h – – – – – – –

�� 7pgradeaDle� 2)     4eSWires an option�
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Vertical system: analog channels
Input channels � channels

Input impedance
�� Š � �����
� /Š � �� ^^ �� p( 
meas��

#nalog Dandwidth 
s� d$� at �� Š inpWt impedance

4�5�/:1|� ƃ ��� /*z

4�5�/:1|� with 4�5�/:1��$��� option ƃ ��� /*z

4�5�/:1|� with 4�5�/:1��$��� option ƃ ��� /*z

4�5�/:1|� with 4�5�/:1��$���� option ƃ � )*z

4�5�/:1|� with 4�5�/:1��$���� option ƃ ��� )*z ��

at � /Š inpWt impedance

4�5�/:1|� ƃ ��� /*z 
meas��

4�5�/:1|� with 4�5�/:1��$��� option ƃ ��� /*z 
meas��

4�5�/:1|� with 4�5�/:1��$��� option ƃ ��� /*z 
meas��

4�5�/:1|� with 4�5�/:1��$���� option ƃ ��� /*z 
meas�� 2)

4�5�/:1|� with 4�5�/:1��$���� option ƃ ��� /*z 
meas�� 2)

#dditional Dandwidth filters availaDle Wp to 
instrWment Dandwidth

� )*z� ��������������������� /*z 
meas��

4ise�fall time 
calcWlated� ��� to ��� at �� Š

4�5�/:1|� � ���� ns

4�5�/:1|� with 4�5�/:1��$��� option � � ns

4�5�/:1|� with 4�5�/:1��$��� option � ��� ps

4�5�/:1|� with 4�5�/:1��$���� option � ��� ps

4�5�/:1|� with 4�5�/:1��$���� option � ��� ps

8ertical resolWtion
�� Dit�
Wp to �� Dit for high�definition 
*&� mode

Input sensitivity at �� Š
��� m8�div to � 8�div�
entire analog Dandwidth sWpported for all inpWt 
sensitivities

at � /Š
��� m8�div to �� 8�div� 
entire analog Dandwidth sWpported for all inpWt 
sensitivities

&% gain accWracy offset and position set to � 8� after self�alignment

inpWt sensitivity   � m8�div ��� of fWll scale

inpWt sensitivity Ƃ � m8�div to ƃ � m8�div ����� of fWll scale

inpWt sensitivity � � m8�div ����� of fWll scale

Input coupling at �� Š &%

at � /Š &%� #%

Maximum input voltage at �� Š � 8 
4/5�� �� 8 
8p)

at � /Š
��� 8 
4/5�� ��� 8 
8p�� derates at �� d$�decade 
to � 8 
4/5� aDove ��� M*z

at � /Š with 4�5�46�<2�� passive proDe

��� 8 
4/5�� ���� 8 
8p),
��� 8 
4/5� 
%#6 ++��
for derating and details� see 4�5�46�<ZZ 
5tandard 2roDes specifications 

2&|�������������

Position range �� div

1ffset range at �� Š input sensitivity

��� m8�div to � 8�div ��� 8

��� m8�div to � ��� m8�div �� 8

1ffset range at � /Š input sensitivity

��� m8�div to �� 8�div ���� 8

�� m8�div to � ��� m8�div ��� 8

��� m8�div to � �� m8�div �
� 8 s inpWt sensitivity ³ position�

Offset accuracy
�
����� ³ 
^net offset^ 
 ��� m8 
 ��� div ³ inpWt sensitivity�

net offset � offset s position ³ inpWt sensitivity�

�� ��� )*z analog Dandwidth in interleave mode with � )sample�s real�time sampling rate�
2) 9ith 4�5�46�<2�� passive proDe�

SPECIFICATIONS OF BASE UNIT
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Vertical system: analog channels

&% measWrement accWracy
after adeSWate sWppression of measWrement 
noise Wsing high�definition 
*&� mode or 
waveform averaging or a comDination of Doth

�
&% gain accWracy ³ 
^reading s net offset^ 

 offset accWracy�

Channel-to-channel isolation 

each channel with same inpWt sensitivity�

inpWt freSWency within instrWment Dandwidth  �� d$ 
�������

Vertical system: analog channels
RMS noise floor 3)

#t �� Š 
meas�� Input sensitivity #nalog Dandwidth 
s� d$�

�� /*z ��� /*z ��� /*z ��� /*z � )*z

��� m8�div �� �8 �� �8 �� �8 �� �8 �� �8

� m8�div �� �8 �� �8 �� �8 �� �8 ��� �8

� m8�div �� �8 �� �8 �� �8 �� �8 ��� �8

� m8�div �� �8 �� �8 �� �8 �� �8 ��� �8

�� m8�div �� �8 ��� �8 ��� �8 ��� �8 ��� �8

�� m8�div ��� �8 ��� �8 ��� �8 ��� �8 ��� �8

�� m8�div ��� �8 ��� �8 ��� �8 ��� �8 ���� m8

��� m8�div ��� �8 ���� m8 ���� m8 ���� m8 ���� m8

��� m8�div ���� m8 ���� m8 ���� m8 ���� m8 ���� m8

��� m8�div ���� m8 ���� m8 ���� m8 ���� m8 ����� m8

� 8�div ���� m8 ���� m8 ���� m8 ����� m8 ����� m8

#t � /Š 
meas�� Input sensitivity #nalog Dandwidth 
s� d$�

�� /*z ��� /*z ��� /*z ��� /*z ��� /*z

��� m8�div �� �8 �� �8 �� �8 �� �8 �� �8

� m8�div �� �8 �� �8 �� �8 �� �8 �� �8

� m8�div �� �8 �� �8 �� �8 �� �8 �� �8

� m8�div �� �8 �� �8 �� �8 �� �8 �� �8

�� m8�div �� �8 �� �8 ��� �8 ��� �8 ��� �8

�� m8�div ��� �8 ��� �8 ��� �8 ��� �8 ��� �8

�� m8�div ��� �8 ��� �8 ��� �8 ��� �8 ��� �8

��� m8�div ��� �8 ��� �8 ���� m8 ���� m8 ���� m8

��� m8�div ���� m8 ���� m8 ���� m8 ���� m8 ���� m8

��� m8�div ���� m8 ���� m8 ���� m8 ���� m8 ���� m8

� 8�div ���� m8 ���� m8 ����� m8 ����� m8 ����� m8

� 8�div ����� m8 ���� m8 ����� m8 ����� m8 ����� m8

� 8�div ����� m8 ����� m8 ����� m8 ����� m8 ����� m8

�� 8�div ����� m8 ����� m8 ����� m8 ����� m8 ����� m8

Vertical system: digital channels
Input channels �� logic channels 
&� to &���

Arrangement of input channels
arranged in two logic proDes with � channels 
each� assignment of logic proDes to channels 

&�|to &� and &� to &��� displayed on proDes

Input impedance ��� MŠ � �� ^^ `� p( 
meas�� at proDe tips

/aZimWm inpWt freSWency
signal with minimWm inpWt voltage swing and 
hysteresis setting “normal“

��� /*z 
meas��

Maximum input voltage ��� 8 
8p)

/inimWm inpWt voltage swing ��� m8 
8pp) (meas.)

6hreshold groWps &� to &�� &� to &�� &� to &�� and &�� to &��

6hreshold level range �� 8 in �� m8 steps

predefined
%/15 ��� 8� %/15 ��� 8� %/15 ��� 8� 66L� 
E%L� 2E%L� L82E%L

6hreshold accWracy threshold level Detween �� 8 �
��� m8 
 �� of threshold setting�

Comparator hysteresis normal� roDWst� maZimWm

�� *& mode active for Dandwidths Ƃ ��� /*z�
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Horizontal system

6imeDase range
selectaDle Detween ��� ps�div and ����� s�div� 
time per div settaDle to any valWe within range

Channel-to-channel desMew range Detween analog channels ���� ns

Detween digital channels ���� ns

Reference position �� to ���� of measWrement display area

*orizontal position range 
trigger offset range� max. 

memory depth�cWrrent sampling rate� 

min. s���� s

Modes normal

%hannel�to�channel sMew Detween analog channels � ��� ps 
meas��

Detween digital channels � ��� ps 
meas��

6imeDase accWracy after delivery�caliDration� at 
���% ���� ppm

dWring caliDration interval �� ppm

&elta time accWracy

corresponds to time error Detween two edges of 
eSWal polarity on same acSWisition and channel� 
signal amplitWde greater than �|div� measWrement 
threshold set to ���� vertical gain ��|m8�div or 
greater� rise time lower than foWr sampling peri-
ods� waveform acSWired in real�time mode

�
�����real�time sampling rate 
 timeDase 
accWracy ³ ^reading^� 
peaM� 
meas��

Acquisition system

Sampling rate analog channels (real time)
maZ� � )sample�s on � channels� 
maZ� ��� )sample�s on � channels

analog channels (interpolated) maZ� � 6sample�s

digital channels maZ� � )sample�s on each channel

9aveform acSWisition rate max.   ������� waveforms�s

6rigger rearm time min. � �� ns

Memory depth �� standard 
��� /points with � active channels 
single�shot��
��� /points with � active channels (continuous)

with 4�5�/:1��$��� option
��� /points with � active channels 
single�shot��
��� /points with � active channel (continuous)

#cSWisition modes sample middle sample in decimation interval

peaM detect
largest and smallest sample in decimation 
interval

average average value of samples in decimation interval

nWmDer of averaged waveforms � to ��������

envelope envelope of acSWired waveforms

Sampling modes real-time maZ� sampling rate depending on #&%

interpolated time
enhancement of sampling resolWtion Dy 
interpolation� maZ� eSWivalent sampling rate is 
�|6sample�s

Interpolation modes linear� sin
Z��Z� sample�hold

Fast segmentation mode continWoWs recording of waveforms in acSWisition memory withoWt interrWption dWe to visWalization

maZ� real�time waveform acSWisition rate   ������� waveforms�s

min� Dlind time Detween consecWtive 
acSWisitions

� �� ns

High-definition (HD) mode

)eneral description
6he high�definition mode increases the Dit resolWtion of waveform signals Dy Wsing digital filtering� 
leading to redWced noise� $ecaWse of the 4�5�/:1|�|5eries digital trigger concept� signals with 
higher Dit resolWtion are Wsed as inpWts to the trigger�

Bit resolution Dandwidth� at � )sample�s Dit resolWtion

� M*z to �� /*z �� Dit

��� /*z �� Dit

��� /*z �� Dit

��� /*z �� Dit

Real-time sampling rate all models
maZ� � )sample�s on � channels�
maZ� ��� )sample�s on � channels

�� 6he maZimWm availaDle memory depth depends on the Dit resolWtion of the acSWired data and� therefore� on the acSWisition system settings sWch as decimation mode� 
Wse of waveform arithmetics and high�definition 
*&� mode�
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Trigger system

6rigger soWrces
analog channels 
%� to %���
digital channels 
&� to &����
trigger inpWt� serial DWs

6rigger level range �� div from center of screen

6rigger modes auto, normal, single, n single 

6rigger sensitivity
������ div� from &% to instrWment Dandwidth for 
all vertical scales

6rigger Litter
fWll�scale sine wave of freSWency set to s� d$ 
Dandwidth

� � ps 
4/5� 
meas��

Coupling mode standard same as selected channel

*( reLect
cWtoff freSWency selectaDle from �|M*z to 
���|/*z

L( reLect attenWates freSWencies � �� M*z

6rigger hysteresis modes auto (default setting) or manual

sensitivity
������ div� from &% to instrWment Dandwidth for 
all vertical scales

*oldoff range time ��� ns to �� s� fiZed and random

Main trigger modes
Edge triggers on specified edge (positive, negative or either) and level

)litch
triggers on glitches of positive, negative or either polarity that are shorter or longer than a specified 
width

glitch width ��� ps to ���� s

9idth
triggers on positive or negative pWlse of specified width� width can De shorter� longer� inside or 
outside a specified range

pWlse width ��� ps to ���� s

Runt
triggers on pWlse of positive� negative or either polarity that crosses one threshold DWt fails to cross 
a second threshold Defore crossing the first one again� rWnt pWlse width can De arDitrary� shorter� 
longer, inside or outside a specified range

rWnt pWlse width ��� ps to ���� s

9indow
triggers when signal enters or eZits a specified voltage range� triggers also when signal stays inside 
or outside the voltage range for a specified period of time

6imeoWt triggers when signal stays high� low or Wnchanged for a specified period of time

timeout � ps to ���� s

Interval
triggers when the time Detween two consecWtive edges of the same polarity 
positive or negative� is 
shorter, longer, inside or outside a specified range

interval time ��� ps to ���� s

5lew rate
triggers when the time reSWired Dy a signal edge to toggle Detween Wser�defined Wpper and lower 
voltage levels is shorter� longer� inside or oWtside a specified range� edge slope may De positive� 
negative or either

toggle time � ps to ���� s

Setup&hold
triggers on setWp time and hold time violations Detween clocM and data present on any two inpWt 
channels� monitored time interval may De specified Dy the Wser in the range from s��� s to 
��� s 
aroWnd a clocM edge and mWst De at least ��� ps wide

Pattern
triggers when a logical comDination 
#0&� 0#0&� 14� 014� of the inpWt channels stays trWe for a 
period of time shorter, longer, inside or outside a specified range

State
triggers when a logical comDination 
#0&� 0#0&� 14� 014� of the inpWt channels stays trWe at an 
edge (positive, negative or either) in one selected channel

Advanced trigger modes

5eSWence trigger 
#�$�4 trigger�
triggers on $ event after occWrrence of # event� delay condition after # event specified as time 
interval� an optional 4 event resets the trigger seSWence to #

A event
edge� glitch� width� rWnt� window� timeoWt� 
interval� slew rate

B event
edge� glitch� width� rWnt� window� timeoWt� 
interval� slew rate

R event
edge� glitch� width� rWnt� window� timeoWt� 
interval� slew rate

5erial DWs trigger optional
see dedicated triggering and decoding options
in Ordering information in this prodWct DrochWre

6rigger inpWt input impedance �� Š 
meas�� or � /Š 
meas�� ^^ �� p( 
meas��

maZ� inpWt voltage at �� Š �� 8 
8p)

maZ� inpWt voltage at � /Š
��� 8 
4/5�� ��� 8 
8p), 
derates at �� d$�decade to � 8 
4/5� aDove 
���|M*z

trigger level �� 8
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Trigger system
sensitivity

inpWt freSWency Ƃ ��� /*z ��� m8 
peaM�to�peaM� 
meas��

input coupling #%� &% 
�� Š and � /Š�

trigger filters
*( reLect 
attenWates freSWencies   �� M*z�
L( reLect 
attenWates freSWencies � �� M*z��
noise reject

trigger modes edge (positive, negative or either)

6rigger oWtpWt functionality
A pulse is generated for each event triggering 
signal acSWisition�

output voltage
� 8 to � 8 
nom�� at high impedance�
� 8 to ��� 8 
nom�� at �� Š

pWlse width selectaDle Detween �� ns and �� ms

pulse polarity low active or high active

output delay depends on trigger settings

Spectrum analysis
)eneral description 5pectrWm analysis allows signal analysis in the freSWency domain�

Spectrum sources channel �� channel �� channel �� channel �

setting parameters
center freSWency� freSWency span� resolWtion 
Dandwidth 
aWtomatic or manWal�� gate position� 
gate width� vertical scaling� vertical position

scaling d$m� d$8� d$�8� 8 
4/5�

span � *z to ��� )*z ��

resolWtion Dandwidth 
4$9� span�� ƃ 4$9 ƃ span�����

windows
flat top� *anning� *amming� $lacMman� 
rectangWlar� -aiser $essel� )aWssian

trace types normal, max. hold, min. hold, average 

maZ� real�time waveform acSWisition rate   ����� waveforms�s

)ate delimits the display region used for spectrum analysis

2eaM list 6he valWes in the peaM list are also shown in the diagram to allow easy correlation�

RF characteristics

5ensitivity�noise density

at � )*z 

measWrement of power spectral density at �|)*z 
at inpWt sensitivity � m8�div� corresponding to 
s�� d$m inpWt range of the oscilloscope� Wsing 
spectrWm analysis with center freSWency 
� )*z� span ��� M*z� 4$9 � M*z�

s��� d$m 
� *z� 
meas��

Noise figure
at � )*z 

calcWlated Dased on the noise power density 
aDove�

�� d$ 
meas��

&ynamic range

measWred for a �|)*z inpWt carrier with level 
s�|d$m at inpWt of oscilloscope� Wsing spectrWm 
analysis with center freSWency �|)*z� 
span �|/*z� 4$9 ���|*z at 
��|/*z from 
center freSWency

��� d$ 
meas��

#DsolWte amplitWde accWracy � *z to ��� )*z �� d$ 
meas��

Spurious-free dynamic range 
(excluding harmonics)

measWred for a ���|/*z inpWt carrier with 
level s� d$m at inpWt sensitivity ��|m8�div� 
Wsing spectrWm analysis with center freSWency 
���|/*z� span ���|)*z� 4$9 ���|M*z

�� d$c 
meas��

Second harmonic distortion

measWred for a ���|/*z inpWt carrier with 
level s� d$m at inpWt sensitivity ��|m8�div� 
Wsing spectrWm analysis with center freSWency 
���|/*z� span ���|)*z� 4$9 ���|M*z

s�� d$c 
meas��

6hird harmonic distortion

measWred for a ���|/*z inpWt carrier with 
level s�|d$m at inpWt sensitivity ��|m8�div� 
Wsing spectrWm analysis with center freSWency 
���|/*z� span ���|)*z� 4$9 ���|M*z

s�� d$c 
meas��

�� 6he stop freSWency depends on the analog Dandwidth of the instrWment�
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Waveform measurements

Automatic measurements
measWrements on acSWired waveforms 
inpWt 
channels�� math waveforms� reference waveforms

amplitWde� high� low� maZimWm� minimWm� peaM�
to�peaM� mean� 4/5� sigma� positive overshoot� 
negative overshoot, area, rise time, fall time, posi-
tive pWlse width� negative pWlse width� period� 
freSWency� positive dWty cycle� negative dWty 
cycle� delay� phase� DWrst width� pWlse coWnt� 
edge coWnt� pWlse train� positive switching� nega-
tive switching� cycle area� cycle mean� cycle 
4/5� cycle sigma� setWp� hold� setWp�hold time� 
setWp�hold ratio� slew rate rising� slew rate falling� 
delay to trigger

gate
delimits the display region evaluated for auto-
matic measurements

reference levels
Wser�configWraDle vertical levels define sWpport 
structures for automatic measurements

statistics
displays maximum, minimum, mean, standard 
deviation and measurement count for each auto-
matic measurement

nWmDer of active measWrements ��

Cursor measurements availaDle cWrsors
Wp to two cWrsor sets on screen� each set with 
two horizontal and two vertical cWrsors

target waveforms
acSWired waveforms 
inpWt channels�� math wave-
forms� reference waveforms� :; diagrams

operating modes

vertical measWrements� horizontal measWrements 
or Doth�
vertical cWrsors either placed manWally or locMed 
to waveform

Waveform math
)eneral featWres nWmDer of math eSWations Wp to �

nWmDer of reference waveforms Wp to �

sources
channel �� channel �� channel �� channel �� 
math waveforms � to ��
reference waveforms � to �

Functions operators

add� sWDtract� mWltiply� divide� aDsolWte valWe� 
sSWare� sSWare root� integrate� differentiate� log��, 
loge, log2� reciprocal� invert� lowpass� highpass� 
rescale 
a�Z
D�

filters lowpass� highpass

filter types )aWssian� rectangWlar

gate
delimits the display region Wsed for waveform 
maths

Display characteristics
&isplay types y(t), zoom, spectrum

&isplay configWration 
waveform layoWt�
6he display area can De split into separate diagram areas Dy dragging and dropping signal icons 
for the desired waveforms into the 4�5�5mart)rid� Each diagram can hold any nWmDer of signals� 
&iagrams can De stacMed on top of each other and later accessed via dynamic taDs 
6aD|�� etc���

Signal icons
Each active waveform is represented Dy a signal icon on the signal Dar� the signal icon displays the 
individWal vertical and acSWisition settings�

6oolDar
EnaDles SWicM access to important fWnctions� allows direct setting of their most common parameters 
in a simple menu and provides access to more detailed parameter settings in the main menu.
6he toolDar can De individWally configWred to inclWde the Wser	s preferred tools�

7pper menW Dar &isplays trigger� horizontal and acSWisition system settings� allows SWicM access to these settings�

Main menu Provides access to all instrument settings in a compact menu structure.

#Zis laDeling 6he Z�aZis and y�aZis are laDeled with valWes and physical Wnit�

&iagram laDeling &iagrams may De individWally laDeled with a descriptive� Wser�defined name�

&iagram layoWt 6he grid� crosshair� aZis laDeling and diagram laDeling can De switched on and off separately�

Persistence �� ms to �� s� or infinite

<oom vertical and horizontal� toWch interface simplifies resize and drag operations on zoom window

5ignal colors 
waveform coding� predefined or Wser�defined color taDles for persistence display
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History function and segmented memory
#cSWisition memory automatic aWtomatic setting of segment size and sample rate

manual Wser�defined setting of segment size and sample rate

Memory segmentation function memory is divided into segments for signal acSWisition

nWmDer of segments record length segments �� (up to)

� Mpoints �������

� Mpoints ������

� Mpoints ������

�� Mpoints ������

�� Mpoints �����

�� Mpoints �����

��� Mpoints �����

��� Mpoints ����

��� Mpoints ����

� /points ����

2 Mpoints ����

� /points ���

�� /points ���

20 Mpoints ���

�� /points ��

��� /points 20

200 Mpoints �

��� /points �

��� /points �� 2

5egmentation is availaDle for all analog and digital channels� protocol decoding and spectrWm 
analysis.

Fast segmented mode
continWoWs recording of waveforms in acSWisition memory withoWt interrWption dWe to visWalization� 
for Dlind time Detween consecWtive acSWisitions� see p#cSWisition systemp

*istory mode function
6he history mode is an always�on fWnction and provides access to 
past acSWisitions in the segmented memory�

timestamp resolution � ns

history player
replays recorded waveforms� repetition possiDle� adLWstaDle speed� 
manWal switching to neZt�previoWs segment� nWmerical segment 
nWmDer inpWt

analysis options overlay all segments, average all segments, envelope all segments

Inputs and outputs
Front
Channel inputs $0%� for details� see p8ertical systemp

proDe interface
aWto detection of passive proDes� 
4ohde�5chwarz proDe interface for active 
proDes

6rigger inpWt $0%� for details� see p6rigger systemp

proDe interface aWto detection of passive proDes

#rDitrary waveform generator oWtpWts

reSWires 4�5�/:1��$� option� 

$0%� for details� see 4�5�/:1��$�� arDitrary 
waveform generator� demo lWgs and )0& lWg

&igital channel inpWts &�� to &�� &� to &� interfaces for 4�5�46�<L�� logic proDe 

2roDe compensation oWtpWt signal shape
rectangle� 8low � � 8� 8high � ��� 8�
amplitWde ��� 8 
8pp� � �� 
meas��

freSWency � M*z � �� 
meas��

)roWnd LacM connected to ground

USB interfaces
� ³ 75$ ��� )en|� port� type|#�
� ³ 75$ ��� high speed port� type|#

Rear
6rigger oWtpWt $0%� for details� see p6rigger systemp

USB interfaces
� ³ 75$ ��� )en|� port� type #� 
� ³ 75$ ��� )en|� port� type $

L#0 interface 4,��� connector� sWpports �����������$#5E�6

�� 9ith 4�5�/:1��$��� memory option� 6he maZimWm nWmDer of segments depends on the nWmDer of active channels and the Dit resolWtion of the acSWired data and� 
therefore� on the acSWisition system settings sWch as decimation mode� Wse of waveform arithmetics and high�definition 
*&� mode� 6he maZimWm nWmDer of segments 
withoWt the 4�5�/:1��$��� memory option is limited to ������

�� 9ith 4�5�/:1��$��� memory option�

rechte Spalte (total memory) 
gelöscht
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Inputs and outputs

External monitor interface
*&/+v� ���� ³ ���� piZel at �� *z�
output of oscilloscope display

Reference input connector BNC

impedance �� Š 
nom��

inpWt freSWency �� /*z 
��� ppm�

sensitivity
ƃ s�� d$m into �� Š� 
Ƃ �� d$m at �� /*z

Reference output connector BNC

impedance �� Š 
nom��

output signal
�� /*z 
specified with timeDase accWracy�� 
� d$m 
nom��

Security slot for standard -ensington locM

8E5# moWnting interface ��� mm ³ ��� mm 8E5# standard pattern

Right side
)roWnd LacM connected to ground

General data

Display type
����� L% 6(6 color display with capacitive 
touchscreen

resolution ���� ³ ���� piZel 
(Wll *&�

Temperature
6emperatWre range operating temperature range ��% to 
���%

storage temperature range s���% to 
���%

in line with /+L�24(������(� section ������������ 
class �� tailored to 
���% for operation

Climatic resistance damp heat

���%�
���% at ��� relative hWmidity� cyclic� 
in line with +E%����������

Altitude
Operating Wp to ���� m aDove sea level

Nonoperating Wp to ���� m aDove sea level

Mechanical resistance

8iDration sinusoidal
� *z to ��� *z� maZ� ��� g at �� *z�
��� g from �� *z to ��� *z�
in line with E0���������

�� *z to �� *z� in line with /+L�24(������(� 
section ���������� class �

random
� *z to ��� *z� acceleration ��� g 
4/5��
in line with E0����������

� *z to ��� *z� acceleration ����� g 
4/5��
in line with /+L�24(������(� section ���������� 
class �

5hocM
�� g shocM spectrWm� in line with /+L�56&����)� 
method no� ������ procedWre +

�� g fWnctional shocM� half sine� dWration �� ms� 
in line with /+L�24(������(� section ���������

Electromagnetic compatibility (EMC)

RF emissions

in line with %+524 ���E0������ groWp �� class # 
(for a shielded test setup��
instrWment complies with emission reSWirements 
stipWlated Dy E0������ E0������� and 
E0��������� class #� maMing it sWitaDle for Wse 
in industrial environments

Immunity
in line with +E%�E0������� taDle �� immWnity test 
reSWirements for eSWipment Wsed in indWstrial 
environments ��

Certifications 8&E� CCSAUS� -%

Calibration interval � year

Power supply

AC supply

��� 8 to ��� 8 ���� at 
�� *z to �� *z and ��� *z ����
maZ� ��� # to ��� #� in line with /+L�24(������(� 
section ���

�� 6est criterion is displayed noise level within �� div for an inpWt sensitivity of � m8�div�
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General data
2ower consWmption maZ� ��� 9

Safety
in line with +E%�������� E0��������
%#0�%5#�%���� 0o� �������� 7L �������

Mechanical data

&imensions 9 ³ * ³ &
��� mm ³ ��� mm ³ ��� mm

���� in ³ ����� in ³ ���� in�

9eight withoWt options� nominal ��� Mg 
����� lD�

4acMmoWnt height with 4�5�<<#�/:1� racMmoWnt Mit � *7

ORDERING INFORMATION
Designation Type Order No.
R&S®MXO 4 Series, base unit
1scilloscope� ��� /*z� � channels 4�5�/:1|� ������������

$ase Wnit 
inclWding standard accessories� ��� /*z passive proDe 
����� per channel� accessories Dag� SWicM start gWide� power cord�

Choose your bandwidth upgrade 
7pgrade of 4�5�/:1|�|to ��� /*z Dandwidth 4�5�/:1��$��� ������������

7pgrade of 4�5�/:1|�|to ��� /*z Dandwidth 4�5�/:1��$��� ������������

7pgrade of 4�5�/:1|�|to � )*z Dandwidth 4�5�/:1��$���� ������������

7pgrade of 4�5�/:1|�|to ��� )*z Dandwidth 4�5�/:1��$���� ������������

Choose your options
/iZed signal option for 4�5�/:1|�|5eries with �� digital channels 4�5�/:1��$� ������������

#rDitrary waveform generator� ��� /*z� � analog channels 4�5�/:1��$� ������������

/emory Wpgrade to ��� /points on � channels 4�5�/:1��$��� ������������

Low speed serial triggering and decoding 
+2%�52+�7#46�45�����45�����45����� 4�5�/:1��-��� ������������

#Wtomotive serial triggering and decoding 
%#0�%#0 (&�%#0 :L�L+0� 4�5�/:1��-��� ������������

2ower analysis 4�5�/:1��-�� ������������

(reSWency response analysis 4�5�/:1��-�� ������������

#pplication DWndle with the following options� 
4�5�/:1��-���� 4�5�/:1��-���� 4�5�/:1��-��� 4�5�/:1��-��� 4�5�/:1��$�

4�5�/:1��2-� ������������

Choose your additional probes
Passive probes: single-ended
��� /*z� �� /Š� ����� ��� 8� ��� p(� ��� mm 4�5�46�<2�� ������������

��� /*z� �� /Š� ����� ��� 8� ��� p(� ��� mm 4�5�46�<2�� ������������

��� /*z� �� /Š� ����� ��� 8� �� p(� � mm 4�5�46�<2��5 ������������

�� /*z� � /Š� ���� �� 8� �� p(� ��� mm 4�5�46�<2�: ������������

Active broadband probes: single-ended
��� )*z� ����� � /Š� $0% interface 4�5�46�<5��L ������������

��� )*z� � /Š� 4ohde�5chwarz proDe interface 4�5�46�<5��E ������������

��� )*z� � /Š� 4�5�2roDe/eter� micro DWtton� 4ohde�5chwarz proDe interface 4�5�46�<5�� ������������

��� )*z� � /Š� 4�5�2roDe/eter� micro DWtton� 4ohde�5chwarz proDe interface 4�5�46�<5�� ������������

Active broadband probes: differential
��� )*z� � /Š� 4�5�2roDe/eter� micro DWtton� inclWding ���� eZternal attenWator� 
�|/Š� �� 8 &%� ��|8 #% 
peaM�� 4ohde�5chwarz proDe interface

4�5�46�<&�� ������������

��� )*z� � /Š� 4�5�2roDe/eter� micro DWtton� 4ohde�5chwarz proDe interface 4�5�46�<&�� ������������

Power rail probe
��� )*z� ���� �� MŠ� ����� 8� ��� 8 offset� 4ohde�5chwarz proDe interface 4�5�46�<24�� ������������

High voltage probes: passive
��� /*z� ������ ��� /Š� ��� 8� ��� p( 4�5�46�<*�� ������������

��� /*z� ������ �� /Š� ���� 8� ��� p( 4�5�46�<*�� ������������

��� /*z� ������� �� /Š� ���� 8� ��� p( 4�5�46�<*�� ������������
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Designation Type Order No.
High voltage probes: differential
��� /*z� ����������� � /Š� ��� 8 
peaM�� ��� 8 
4/5� %#6 +++� 4ohde�5chwarz proDe interface 4�5�46�<*&�� ������������

��� /*z� ����������� �� /Š� ���� 8 
peaM�� ���� 8 
4/5� %#6 +++� 4ohde�5chwarz proDe interface 4�5�46�<*&�� ������������

��� /*z� ����������� �� /Š� ���� 8 
peaM�� ���� 8 
4/5� %#6 +++� 4ohde�5chwarz proDe interface 4�5�46�<*&�� ������������

��� /*z� ������������� �� /Š� ���� 8 
peaM�� ���� 8 
4/5� %#6 +++� 4ohde�5chwarz proDe interface 4�5�46�<*&�� ������������

Current probes
�� M*z� #%�&%� ���� 8�# and ����� 8�#� ���� # and ����� #� $0% interface 4�5�46�<%�� ������������

��� M*z� #%�&%� ��� 8�#� �� #� $0% interface 4�5�46�<%�� ������������

� /*z� #%�&%� ���� 8�#� ��� # 
4/5�� 4ohde�5chwarz proDe interface 4�5�46�<%��$ ������������

�� /*z� #%�&%� ���� 8�#� ��� # 
4/5�� $0% interface 4�5�46�<%�� ���������-��

�� /*z� #%�&%� ���� 8�#� ��� # 
4/5�� 4ohde�5chwarz proDe interface 4�5�46�<%��$ ������������

�� /*z� #%�&%� ��� 8�#� �� # 
4/5�� 4ohde�5chwarz proDe interface 4�5�46�<%��$ ������������

��� /*z� #%�&%� ��� 8�#� �� # 
4/5�� $0% interface 4�5�46�<%�� ���������-��

��� /*z� #%�&%� ��� 8�#� �� # 
4/5�� 4ohde�5chwarz proDe interface 4�5�46�<%��$ ������������

��� /*z� #%�&%� � 8�#� � # 
4/5�� $0% interface 4�5�46�<%�� ���������-��

EMC near-field probe set
%ompact proDe set for E and * near�field measWrements� �� /*z to � )*z 4�5�*<��� ������������

Logic probe 1)

��� /*z logic proDe� � channels 4�5�46�<L�� ������������

Probe accessories 
#ccessory set for 4�5�46�<2�� passive proDe 
��� mm proDe tip� 4�5�46�<#� ������������

2roDe power sWpply for 4�5�46�<%����<%����<%�� proDes 4�5�46�<#�� ������������

EZternal attenWator ����� ��� )*z� ��� p(� �� 8 &%� ���� 8 #% 
peaM�� 
for 4�5�46�<&����<&�� proDes

4�5�46�<#�� ������������

2roDe poWch for the logic proDes 4�5�46�<#��

2ower desMew and caliDration test fiZtWre 4�5�46�<(�� ������������

�& positioner with central tensioning MnoD for easy clamping and positioning of proDes 

span width� ��� mm� clamping range� �� mm�

4�5�46�<#�2 ������������

Choose your accessories
Front cover 4�5�/:1��<� ������������

Soft case 4�5�/:1��<� ������������

6ransit case 4�5�/:1��<� ������������

��� racMmoWnt Mit� � *7 4�5�<<#�/:1� ������������

8E5# moWnting interface
��� mm ³ ��� mm 8E5# standard 
pattern

Warranty
Base unit � years

All other items 2) � year

Service options
EZtended warranty� one year 4�5�9E�

Contact your local 
4ohde�5chwarz 
sales|office�

EZtended warranty� two years 4�5�9E�

EZtended warranty with caliDration coverage� one year 4�5�%9�

EZtended warranty with caliDration coverage� two years 4�5�%9�

EZtended warranty with accredited caliDration coverage� one year 4�5�#9�

EZtended warranty with accredited caliDration coverage� two years 4�5�#9�

�� 6he 4�5�/:1��$� miZed signal option contains two 4�5�46�<L�� logic proDes�
2) (or options installed� the remaining Dase Wnit warranty applies if longer than � year� EZception� all Datteries have a � year warranty�

6he terms *&/+ and *&/+ *igh�&efinition /Wltimedia +nterface� and the *&/+ Logo are trademarMs or registered trademarMs of *&/+ Licensing� LL% in the 7nited 5tates 
and other countries.



Service at Rohde & Schwarz
You’re in great hands
► Worldwide
► Local and personalized
► %Wstomized and ƜeZiDle
► Uncompromising quality
► Long�term dependaDility

4�5� is a registered trademarM of 4ohde�5chwarz 
6rade names are trademarMs of the owners
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Sustainable product design
► Environmental compatibility and eco-footprint
► Energy efficiency and low emissions
► Longevity and optimized total cost of ownership

%ertified 3uality /anagement

+SO �00�

Rohde & Schwarz
6he 4ohde�5chwarz technology groWp is among the trail-
Dlazers when it comes to paving the way for a safer and 
connected world with its leading solWtions in test�measWre-
ment� technology systems and networMs�cyDersecWrity� 
(oWnded ��|years ago� the groWp is a reliaDle partner for 
indWstry and government cWstomers aroWnd the gloDe� 
6he independent company is headSWartered in /Wnich� 
)ermany and has an eZtensive sales and service networM 
with locations in more than ��|coWntries�

www�rohde�schwarz�com

%ertified 'nvironmental /anagement

+SO ��00�

Rohde & Schwarz customer support
www�rohde�schwarz�com�sWpport

Rohde & Schwarz training
www�training�rohde�schwarz�com

ARE YOU UP FOR YOUR 
NEXT CHALLENGE? 
Join our Rohde&Schwarz 
eXperts team.
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Ihr Ansprechpartner / 
Your Partner:

dataTec AG
E-Mail: info@datatec.eu
>>> www.datatec.eu

http://www.rohde-schwarz.com
https://www.rohde-schwarz.com/support
https://www.rohde-schwarz.com/support
http://www.training.rohde-schwarz.com
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