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R&S®RTO
Digital Oscilloscope
At a glance

The R&S®RTO oscilloscopes combine excellent
signal fidelity, high acquisition rate and the world's
first realtime digital trigger system with a compact
device format in the 600 MHz up to 4 GHz class.
They offer hardware-accelerated measurement and
analysis functions as well as an advanced user
interface that makes these instruments really fun to
work with.
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With an acquisition rate of one million waveforms per
second — the highest rate available on the market — the
R&S®RTO oscilloscopes find signal faults quickly. They
even capture and analyze rare signal details that, until now,
have often gone undetected. The world's first realtime digi-
tal trigger system precisely correlates the trigger event to
the measurement signal. In this way, it not only helps to
detect errors with extreme reliability, but also to accurately
locate them.

When measuring signals in the millivolt range, high oscil-
loscope sensitivity is essential. The low-noise input am-
plifier and the A/D converter with its excellent dynamic
range of more than seven effective bits add only very low
noise to the measurement waveform. Furthermore, the ac-
tive probes — with their low inherent noise, wide dynamic
range and low offset drift — ensure that this high level of
sensitivity and accuracy is also maintained directly at the
test point.

Despite the wide variety of measurement and analysis
functions, the oscilloscopes are easy and intuitive to
operate. Flat menu structures and signal flow diagrams
simplify navigation. Transparent operating menus do not
hide any of the measurement diagrams, and signal icons
with realtime preview clearly show what is currently
happening.
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R&S®RTO

Digital Oscilloscope
Benefits and

key features

Find signal faults fast

1 One million waveforms per second: fault finding instead
of guesswork

1 High acquisition rates without limitation of functionality

1 Fast error analysis with the history view function

> page 4

Hardware-accelerated analysis

1 High measurement speed, even for complex analysis
functions

1 FFT-based spectrum analysis: powerful and user-friendly

1 Mask test: quick configuration — reliable results

1 Sophisticated analysis with up to three simultaneous
waveforms per channel

> page 6

Base unit Bandwidth Channels
R&S®RTO1044 4 GHz 4
R&S®RTO1024 2 GHz 4
R&S®RTO1022 2 GHz 2
R&S®RTO1014 1 GHz 4
R&S®RTO1012 1 GHz 2
R&S®RTO1004 600 MHz 4
R&S®RTO1002 600 MHz 2

Highly accurate digital trigger system

1 Precise measurements due to low trigger jitter

1 High trigger sensitivity at full bandwidth

1 Adjustable digital filter for the trigger signal

1 No masking of trigger events that occur in rapid
sequence

> page 8

New ease of operation

1 Straightforward, smart menu structure

1 Color-coded control elements for clear user guidance

1 Signal icons with drag &drop functionality

1 Measurement signals always fully visible thanks to semi-
transparent dialog boxes

> page 10

Convincing accuracy

1 Precise measurements due to very low inherent noise

1 High dynamic range due to single-core A/D converter

1 Full measurement bandwidth, even for input sensitivity
ranges < 10 mV/div

1 Low gain and offset errors

1 High channel-to-channel isolation prevents crosstalk

> page 12

Triggering and decoding of serial protocols
> page 14

Automatic USB 2.0 compliance test
1 Fast and easy configuration

1 Automatic control of compliance test

1 Flexible test execution

1 Straightforward, configurable reports

1 Test fixtures made by Rohde &Schwarz
> page 16

Logic analysis with the MSO option
> page 18

High-performance probes with extensive

accessories

1 High signal fidelity due to excellent specifications

1 Micro button for convenient instrument control

1 R&S®ProbeMeter: integrated voltmeter for precise
DC measurements

> page 20

Secure investment thanks to easy extensibility
1 On-site configuration of hardware options

1 Additional functionality through software applications
1 Always up-to-date

1 Easy bandwidth upgrading for faster signals

> page 23
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Find signal faults

fast

The R&S®RTO oscilloscopes continuously capture
and analyze waveforms up to one million times
per second. This capability is unique among digital
oscilloscopes and helps to find rare signal faults

quickly.

Conventional digital oscilloscopes: long blind time
with serious consequences

A digital oscilloscope acquires signals in two steps. First,

it samples the measurement signal for a defined period

of time and stores the samples. In a second step, it pro-
cesses these samples and displays the waveform. During
this period, the oscilloscope is “blind” to the measurement
signal. When conventional digital oscilloscopes operate

at their maximum sampling rate, this blind time exceeds
99.5% of the overall acquisition time. As a result, mea-
surements only take place during less than 0.5% of the
time. This has serious consequences: Signal faults that oc-
cur during this blind time remain hidden to the user, and
the less often they occur, the less likely it is that they will
be detected.

Blind time: R&S®RTO versus conventional oscilloscopes

Waveform acquisition cycle

99.5 % blind

Conventional architecture: 50 000 waveforms/s
-

R&S®RTO architecture: 1000 000 waveforms/s

Active acquisition time Blind time

Due to their very short blind time,
the R&S®RTO oscilloscopes look at
the measured signal over 20 times

more often.

Acquisition cycle of a digital oscilloscope

Waveform 1 Blind time

Waveform acquisition cycle

Waveform 2

) -

A digital oscilloscope
is not able to acquire
signal faults that

occur during the blind

time.

Average measurement time required until a signal fault is displayed

(as a function of error rate and acquisition rate)

Error rate Acquisition rate [waveforms/s]

100 10000
100/s 1h:55min:08s 1 min:09s
10/s 19h: 1T min:17s 11T min:31s
1/s 7d:23h:52min:55s 1h:55min:08s

0.1/s 79d:22h:49min:15s

10 Gsample/s, 1 ksample recording length, 10 ns/div, 99.9 % probability of detecting the error

19h: 1T min:17s

100000 1000000 Due to the high acqui-
6.9s 0.7s . :
sition rate of one mil-
1Tmin:09s 6.9s .
lion waveforms per
11 min:31s 1 min:09s second, the R&S®RTO
Th:55min:08s 11 min:31s

oscilloscopes are sig-
nificantly faster at

finding errors.



One million waveforms per second: fault finding
instead of guesswork

Compared to conventional oscilloscopes, the blind time of
the R&S®RTO oscilloscopes is up to twenty times shorter.
This is due to the core component of the instrument — an
ASIC designed specifically for intensive parallel process-
ing. The ASIC processes the input signal within an ex-
tremely short period of time and prepares it for fast display
on the screen. For this reason, the R&S®RTO oscilloscopes
can acquire, analyze and display up to one million wave-
forms per second. Due to this high acquisition rate, the in-
struments find faults significantly faster and more reliably,
which reduces the time required for debugging.

High acquisition rates without limitation of
functionality

Debugging with digital oscilloscopes often begins in per-
sistence mode in order to detect sporadic deviations of
the superimposed waveforms. Some conventional oscil-
loscopes employ a special acquisition mode that reduces
the blind time while limiting the signal processing and
analysis capabilities. The Rohde & Schwarz oscilloscopes
make no compromises of this kind. They acquire and pro-
cess data quickly, and always remain fully operable.

" Measure...1F="

File | Edit | Horizontal | Trigger | Vertical | Matl

Cursor | Meas | Masks | Search | Protocol | Display | User

Fast error analysis with the history view function
What is the source of that interference pulse in the signal?
What caused the loss of a data bit? In many cases, the ac-
tual cause of an error cannot be pinpointed without look-
ing at the signal sequence's history.

The R&S®RTO oscilloscopes always provide access to prior
waveforms. Regardless of which function was being used
when the measurement was stopped, the measurement
data stored in memory is immediately available for analy-
sis. Additionally, a timestamp for the waveform makes it
possible to clearly identify when the events took place. De-
pending on the memory option, extensive data for effec-
tive debugging is available to the user.

The R&S®RTO oscilloscopes are the first instru-
ments that provide a high acquisition rate with-
out limiting the instrument settings and the ap-
plicable analysis functions. This example shows
a fast histogram measurement on a waveform

In persistence mode.
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Hardware-
accelerated analysis

An ASIC in the R&S®RTO oscilloscopes employs 20-
fold parallel signal processing which ensures high
acquisition rates, even for complex signal analysis.
The results are available quickly and are based on a
large number of waveforms that provide statistically
meaningful information.

High measurement speed, even for complex
analysis functions

Standard functions such as mathematical operations,
mask tests, histograms, spectrum display and automatic
measurements require additional computing time. If they
are implemented in software, the blind time increases
considerably. Moreover, the oscilloscope responds slowly
to changes in the settings and requires a lot of time to de-
liver conclusive measurement results. Users of R&S®RTO
oscilloscopes do not have to bother with such limitations,
because many of the oscilloscope analysis functions are
hardware-implemented:

ter frequency £
100 MHz,
pan

200 MHz,
Full Span

rt frequency

Horizantal

File | Edit | H

1 Histogram

1 Spectrum display

1 Mask test

1 Cursor measurements

1 Automatic amplitude and time measurement functions
1 Selected mathematical operations

The computing processes run in parallel and ensure, for
the first time, high acquisition rates, even when analysis
functions are active.

FFT-based spectrum analysis: powerful and
user-friendly

The R&S®RTO spectrum display benefits from the compa-
ny's many years of experience in the development of spec-
trum analyzers. The FFT function is much faster than with
other oscilloscopes available on the market. This is due to
the hardware-assisted fast Fourier transform and the pre-
ceding frequency conversion into the baseband. On the
screen, the high acquisition rate conveys the impression of
a live spectrum. Using the persistence mode, rapid signal
changes, sporadic signal interference and weak superim-
posed signals can easily be made visible.

The low-noise frontends and the A/D converter's high
effective number of bits (> 7) provide an outstanding
dynamic range for an oscilloscope, which even enables
identification of weak signal interferences.

Max. acquisition rates depending

— on analysis functions
Math ‘!

Analysis function Maximum
acquisition rate
None > 1000000
Histogram > 1000000
Mask test > 600000
Cursor measurements > 1000000

Blackman Harris a]

The R&S®RTO oscilloscopes' FFT function offers
impressive accuracy, speed, functionality and

ease of use.



The ability to overlap the FFT means that the R&S®RTO os-
cilloscopes are also able to correctly display intermittent
signals such as pulse-type interferers. Particularly when
operating the oscilloscope in persistence mode, users can
see what is really happening in the measured signal.

As in spectrum analyzers, operation is based on enter-

ing the center frequency, span and resolution bandwidth.
The numeric grid annotation is particularly user-friendly.
Measurements such as total harmonic distortion (THD)
and power spectrum density (PSD), which are usually the
realm of spectrum analyzers, can also be performed by the
R&S®RTO oscilloscopes.

Mask test: quick configuration - reliable results
As a rule, mask tests are time-consuming because numer-
ous waveforms are required in order to obtain conclusive
results. Due to the hardware implementation of the mask
test function, the acquisition rate of the R&S®RTO oscillo-
scopes remains very high, and mask violations are found
quickly and reliably.

For detailed error analysis, measurements can be stopped
when a mask violation occurs. The history view function
lets users view previous waveforms from the different
channels. Despite the high degree of flexibility, defining
masks is easy with the R&S®RTO oscilloscopes. To get
started quickly, users can create up to 16 mask segments
directly on the screen. Later on, the positions of the mask
points can be optimized in the mask test dialog box.

Sophisticated analysis with up to three
simultaneous waveforms per channel

The different methods for reducing the number of sam-
ples, such as sample, peak detect, high resolution or

RMS, as well as waveform arithmetics such as envelope
and average are important tools for signal analysis and
debugging. The R&S®RTO oscilloscopes are the first to
simultaneously display up to three waveforms per chan-
nel in different ways. The type of data decimation and the
waveform arithmetics can be combined flexibly. Users can,
for example, compare the original sample points directly
with the averaged waveform and the envelope for effective
debugging.

Up to three waveforms per channel

Channel Acquisition Memory Processing
n A - Waveform 1 e Waveform ——
Data decimation anmnnnnnnE®- \Waveform2 EEmmnenmns- arithmetics NIEEEEED>
Sample EREERREREED- \aveform 3 EEREEEEEED- 0ff siEEEEED- ,
Peak detect Average The R&S®RTO oscilloscopes are the first to allow
High resolution Envelope users to configure the type of data decimation
RMS and the waveform arithmetics and to display up

to three waveforms simultaneously.

f MaskTestl , J

Acq. Completed

Acq. Remaining

State

Sample Hits
Mask hits

Fail rate

Test result

File | Edit H - | Vertical

Meas | Masks | Search | Display | User

High-speed mask test with R&S®RTO oscil-
loscopes: Within ten seconds, more than
six million waveforms are acquired, evaluated

and displayed

Rohde & Schwarz R&S®RTO Digital Oscilloscope 7



Highly accurate
digital trigger
system

Due to the use of hardware-based signal processing,
the digital trigger system used in the R&S®RTO
oscilloscopes is the first to operate in realtime.

It increases trigger sensitivity, decreases trigger
jitter and allows new functions, such as flexible
filter configuration or triggering on mathematically
combined input signals.

Precise measurements due to low trigger jitter
Conventional oscilloscopes use an analog triggering ar-
chitecture. They divide the analog measurement signal

in the frontend, and process it in separate trigger and
acquisition paths. However, these different signal paths
cause time and amplitude offset. This results in measure-
ment inaccuracies that cannot be completely corrected by
postprocessing.

The Rohde & Schwarz oscilloscopes eliminate such inac-
curacies, because the measurement signal and the trigger
share the same path. The instruments determine if the
trigger condition has been met by directly analyzing the
digitized signal. As a result, they are able to keep trigger
jitter at very low levels and open up new options for trigger
conditions.

With the optional oven-controlled crystal oscillator, time
stability can be improved for deep memory acquisition and
acquisition with high trigger offset.

Comparison of digital and analog triggering architecture

Channel input Vertical system A/D converter

]
C
C

[ | Analog trigger O0occc Digital trigger

Memory

Acquisition Processing Display

A
O

Comparison of trigger jitter with analog trigger (left) and digital trigger (right)




Trigger hysteresis

A \

<Y
| Adjustable trigger

Y hysteresis

The hysteresis of the digital trigger can be set automatically or manually
from 0.1 div to 5 div.

Digital Filter (X)

Setup

DsSP filter
|HF Reject BW |

_| Use filter

Trigger coupling

_| Use filter

_| Use filter

DSP filter
HF Reject

_| Use filter

Channel Setup | Trigger Events  [»

Filter configuration for measurement signal and trigger signal: The cutoff
frequency of the digital lowpass filter can be selected, and the filter can be

applied to the measurement signal, the trigger signal or both.

High trigger sensitivity at full bandwidth

The digital trigger can validate every acquired sample
against the trigger definition. For this reason, the R&S®RTO
oscilloscopes are able to trigger on even the smallest sig-
nal amplitudes. In order to achieve stable triggering re-
gardless of signal noise levels, the user can set a trigger
hysteresis for the oscilloscopes. And due to the low-noise
frontends, the oscilloscopes can also trigger on signals
with vertical input sensitivities of < 10 mV/div at full mea-
surement bandwidth.

Adjustable digital filter for the trigger signal

The digital trigger architecture used by the R&S®RTO oscil-
loscopes makes it possible to adapt the cutoff frequency
of the digital lowpass filter to the signal to be measured.
The same filter settings can be used for both the trigger
signal and the measurement signal. In this way, RF noise
on the trigger signal can be suppressed, for instance,
while simultaneously capturing and displaying the unfil-
tered measurement signal.

No masking of trigger events that occur in rapid
sequence

Analog trigger systems need a certain amount of time af-
ter a trigger decision before they can trigger again. During
this re-arm time, the system does not respond to trigger
events. The digital trigger system in the Rohde &Schwarz
oscilloscopes does not include any re-arm mechanism,
and therefore reliably responds to trigger events that occur
in rapid sequence.

Rohde & Schwarz R&S®RTO Digital Oscilloscope 9



New ease of
operation

The R&S®RTO oscilloscopes unite established
concepts with new features and turn user wishes
into reality: Just unpack the instrument, switch

it on — and measure.

Depending on user preferences, the R&S®RTO
oscilloscopes can be operated via buttons, the
mouse or the touchscreen. \When activating
multiple diagrams, the Rohde &Schwarz
SmartGrid function helps the user to optimally

set up the screen.

10

Straightforward, smart menu structure

Different tools for operating the instrument help users to

employ the diverse functions quickly and without a lot of

searching:

1 All the settings are no more than two clicks away with
the clearly structured menus on the bottom edge of the
screen

1 Signal flow diagrams in the dialog boxes visualize signal
processing; crosslinks lead directly to logically related
settings

1 The toolbar on the upper edge of the screen provides fast
access to frequently used functions such as zoom,
undo/redo, histogram, FFT or the trash bin

Control elements of the R&S®RTO oscilloscopes

Toolbar for fast access
to frequently used
functions

Clear numeric grid
annotation for easy reading
of measured values

Rohde & Schwarz
SmartGrid function for quickly
positioning the waveforms

Knob for setting the level of INTENSITY

transparency of the dialog
boxes or the intensity
of the waveforms

I

|

j FiIe‘Edit‘HorizontaI|Trigger‘Vert|
Menu bar on the bottom ]

edge of the screen —even ‘

3 ﬂ @ ROHDE&SCHWARZ R

H

visible during touchscreen POWER USB
operation

p—— .% S e
USB interfaces for mouse, @
keyboard, data exchange, b ) : | i
documentation or firmware

updates

~ PROBE COM|

an 4



0 1024 - OSCILLOSCOPE - 2 GHz -

EEFEmMEAOR

Color-coded control elements for clear user
guidance

The controls for the vertical system and the trigger system
are color-coded. Multicolor LEDs around the knobs for
vertical positioning and scaling visualize the currently se-
lected channel in the appropriate color. The color coding
matches the waveform display and the result windows

on the screen. The clear allocation enables smooth work,
even with complex measurement tasks.

Signal icons with drag & drop functionality

When working with multiple signals, the screen becomes
easily cluttered. This is not the case with the oscilloscopes
from Rohde & Schwarz: They show the waveforms and
measurement results in realtime in the form of signal icons
on the edge of the screen.

10 GSa/s HORIZONTAL

4
RESOLUTION . RECORD LENGTH

@60 =

4
POSITION . REF POINT

Diagram3: M4

Mode: Normal

:Edsge_f‘i 3 > 4 @ b

These icons can be dragged and dropped onto the
main screen to view the corresponding waveforms in
full size. When working with multiple diagrams, the
Rohde & Schwarz SmartGrid function helps the user to
keep the screen well organized.

Measurement signals always fully visible thanks
to semi-transparent dialog boxes

Semi-transparent dialog boxes are an elegant method of
keeping everything in view. The measurement diagrams
always maintain their original size on the R&S®RTO oscillo-
scopes. The level of transparency can be set via the inten-
sity button. In addition, users are able to scale the dialog
boxes and position them anywhere on the screen.

TRIGGER
4
LEVELS .

.
) o J )

ANALYSIS

Direct access to
frequently required
analysis functions

Signal icons with realtime
preview or signal label

Multilevel undo/redo function
for easily reverting to previous
settings

al | Math | Cursor | Meas | Masks | Search | Protocol | Display | User

PENSATION

L4
I

AUX UUT” CH1 CH2
1MQ
ouTeyTSeR <150V AMS
$200V pk
@) w s
<5VRMS

000000

Color-coded elements for
visualizing the channel that is
currently selected

1MQ
<150V RMS
<200V pk

50Q
<S5VRMS
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Convincing
accuracy

Effective number of bits (ENOB)

750

7.00

6.50

ENOB in bit

6.00

5.50

5.00
0.5 1 2 3 4

Frequency of input signal in GHz ———

The consistently high ENOB of the A/D converters in the R&S®RTO oscillo-
scopes ensures accurate representation of signal details as well as a very

high dynamic range.

PQ Measurem...1 ™= =%~

102160
100930000
1.0718 m¥

Waveform count
Histogram samples
o (S-dev)

er |Vertical | Math | Curso

12

rch | Protocol | Disp

Precise measurements due to very low inherent
noise

The accuracy with which the measurement signal is dis-
played depends heavily on the frontend's bandwidth and
inherent noise. For this reason, demanding design require-
ments were rigorously implemented in the development of
the R&S®RTO oscilloscopes: from the broadband yet BNC-
compatible inputs to the extremely low-noise frontends
and the high-precision A/D converters. All that effort has
paid off: The inherent noise of the oscilloscopes is the low-
est in this class of instruments, and it allows precise mea-
surements, even at the smallest vertical resolutions.

High dynamic range due to single-core

A/D converter

The accuracy of signal digitization depends on the A/D
converter's effective number of bits (ENOB). Especially the
small signal amplitudes of high-speed digital interfaces, or
signal analysis in the frequency domain, place more strin-
gent requirements on the dynamic range.

Traditionally, 8-bit A/D converters have been used in digital
oscilloscopes. These converters consist of multiple slow
time-interleaved converters that are connected. However,
the higher the number of components that are combined,
the larger the errors that arise due to the fact that the be-
havior of the individual converters is not uniform.

Unwilling to accept such compromises, Rohde &Schwarz
developed a monolithic A/D converter for a sampling rate
of 10 Gsample/s. This chip's single-core architecture mini-
mizes signal distortion and achieves more than seven ef-
fective bits.

2011-01-04
16:41:24

Typical inherent noise of the R&S®RTO1024
oscilloscope: standard deviation (S-dev) with
histogram measurement.

Measurement conditions: 50 mV/div,

100 ps resolution, no filter.



Full measurement bandwidth, even for input
sensitivity ranges = 10 mV/div

Typical probes have a voltage divider ratio of 10:1, which
reduces the signal amplitude to one tenth of the source.
When using such probes for measurements on a low-volt-
age differential signaling (LVDS) signal with an amplitude
of 350 mV, only 35 mV arrive at the oscilloscope's input.
To optimally display the signal in this example, the vertical
scaling should be 4 mV/div.

This is no problem for the R&S®RTO oscilloscopes be-
cause they offer high input sensitivity of up to T mV/div.
They nevertheless operate at a high level of measurement
accuracy because their sensitivity levels are not simply
implemented using a software-based zoom, but rather
with switchable amplifiers in the frontend. Another special
characteristic is that they enable high-precision measure-
ments at full measurement bandwidth in all input sensitiv-
ity ranges below 10 mV/div.

Low gain and offset errors

Users must be able to trust the results delivered by a mea-
suring instrument. This also means that the instrument
always shows the measured value in an identical way at
different amplitude and offset settings and at different am-
bient temperatures.

For the Rohde & Schwarz oscilloscopes, this is standard
because their amplifier and attenuator pads in the front-
end are compensated very accurately. Moreover, their
sophisticated temperature control ensures high tempera-
ture stability within the instrument. Excellent prerequisites
for continuous operation without annoying interruptions
caused by automatic compensation processes.

High channel-to-channel isolation prevents
crosstalk

In some oscilloscopes, the measurement accuracy for a
channel deteriorates when additional channels are used.
The excellent channel-to-channel isolation in the R&S®RTO
oscilloscopes ensures that the measurement signal from
one channel has the lowest possible influence on the
signals from the other channels: Their characteristic of

> 60 dB up to 2 GHz is outstanding.

The high-end design of the shield-
ing cover for the R&S®RTO
frontends ensures reliable channel-

to-channel isolation.

Rohde & Schwarz R&S®RTO Digital Oscilloscope 13



Triggering and
decoding of serial

protocols

High acquisition rates for finding errors quickly
Data errors at serial interfaces are frequently the result of
sporadic signal faults caused by signal integrity problems
at the physical transmission layer. High acquisition rates
are a key prerequisite for detecting such errors quickly.
Rohde & Schwarz oscilloscopes are ideal for these tasks
because they decode the protocol-specific trigger results
using hardware. Consequently, the impact on the blind
time is minimal, and errors are found reliably and quickly
and displayed immediately.

Fast and easy configuration

Measurements on a serial interface can be configured
quickly, and the corresponding menu can be reached

via both the front panel and the touchscreen. Navigation
between the individual dialog boxes is smooth and fast
thanks to crosslinks. The “Find Reference Levels” function
makes it particularly easy to define the decision level for
the logical signals.

Serial standard Option for triggering Option for decoding

[2C

SPI
UART/RS-232
CAN

LIN

FlexRay™
12S/LJ/RJI/TDM

Diagram1: B1

[ B B

standard
standard
standard
R&S®RTO-K3
R&S®RTO-K3
R&S®RTO-K4
R&S®RTO-K5

LTI url_ﬂ_l_l_ﬂ_ﬂ_l_i_lﬁmﬂmw&uhuwuﬂMMUUWUWMU_UMEJWUW_WU.‘

The high acquisition rates make it possible to find and display protocol errors quickly.
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Flexible protocol triggering

Protocol-specific definition of the trigger conditions is very
important for tracking down protocol errors. For this task,
the R&S®RTO oscilloscopes offer outstanding flexibility be-
cause their extensive range of trigger conditions enables
triggering on specific protocol content, e.g. addresses or
data, as well as on protocol errors.

Clear display of data

The data from serial interfaces — unlike data from parallel
interfaces — is embedded in a specific protocol frame. Con-
sequently, it is difficult for users to read this data directly
on the screen. For this reason, different decoding options
support users when displaying the protocol data. The in-
dividual protocol areas within the logical signals, for ex-
ample, are marked with different colors, and address and
data content can be displayed in hex, bin or ASCII format.
The signal lines can either be displayed individually or as a
group. The Rohde &Schwarz SmartGrid function supports
positioning relative to the analog waveforms. The protocol
packets can also be displayed in a table, and the user can
configure the table format as needed.

Configuration Display Protocol

Decode
Trigger Setup  [»
'Configuration
[Source setup Polarity Threshold

AERVAYEYEN

MOSI ‘ | Active high ]

MISO
ss

Bit order Word length

v Threshold setu

Frame condition .Ssetm 50%

Bus configuration takes only a minimum of time.

Decode results B 1

B
h
=

37.58 ps [hex]S5E
107.13 ps [hex]EB 56 DB B7
369.22 s [hex]Ad A2 55 F1
600.85 ps [hex]OD
675.32 s [hex]OO0O

Data format m

Display of the data content as a table.

Rohde & Schwarz R&S®RTO Digital Oscilloscope 15



Automatic USB 2.0
compliance test

The high measurement accuracy of the R&S®RTO
oscilloscopes is a prerequisite for reliable
compliance testing on the physical layer of high-
speed bus interfaces. The R&S®ScopeSuite is a
tool that guides the user step-by-step through
the test sequence according to the USB 2.0
interface standard. It configures the oscilloscope,

automatically performs measurements and compiles

the results in a clear measurement report.

Fast and easy configuration

The R&S®ScopeSuite offers a fast entry into USB compli-
ance testing. User data, all test setup settings and mea-
surement report definitions are easy to configure. The
limit editor allows the user to individually adjust standard-
specific test limits.

USB 2.0 Compliance Test

% Configuration
_rhl Limit Editor

\L—:—:b Report Management

Start Test Cancel

Configurator for USB 2.0 compliance testing.

16

Automatic control of compliance test

The R&S®ScopeSuite runs on a PC and controls the mea-
surement settings and the measurements of the R&S®RTO
oscilloscope via the LAN interface. It takes into account
the specific test setup and guides the user through all
selected compliance tests. Detailed, image-based instruc-
tions make it easy to correctly connect the oscilloscope
and the probes to the test fixture and the device under
test.

1. Locate "Device SQ" section on "USB 2.0 Signal Quality Board"
2. Insert DUT into X11

3. Connect differential probe from CH 2 to D+/D- nearest to DUT
4. Switch to "Init" position on "Device Initialization" section

5. Attach USB cable between test bed computer and X12

Next Abort

Detailed step-by-step test instructions.

1IB8E8EEREFRCO0 R

2012-11-07
1

File |Edit |Horizontal | Trigger | Vertical | Math | Cursor | Meas | Mask

rch | Protocol | Display

Acquisition of the USB 2.0 test waveform for signal quality testing.



Flexible test execution

For debugging during development or for stability tests
after the integration of USB interfaces, the user can repeat
tests as often as required using the Repeat - Keep Previous
function. The results are documented in the measurement
report. In the case of an operating error, the user can dis-
card the measurement result and repeat the test sequence
using the Repeat - Discard Previous function.

r
4 RSScopeSuite - Test Case Result

High Speed Signal Quality Test

Straightforward, configurable reports

Documenting the measurement results is an essential part
of compliance testing. The R&S®ScopeSuite offers a wide
variety of documentation functions. Users can add mea-
surement details and screenshots to the pass/fail results.
All data can be output in PDF, RTF or HTML format.

Test fixtures made by Rohde & Schwarz

The different interface standards define the connection
between the measuring equipment and the device under
test. For USB 2.0 compliance testing, Rohde &Schwarz of-
fers a test fixture set that can be used for USB 2.0 signal
quality tests as well as for USB 1.1 and USB 1.0 legacy
tests.

The test execution control allows tests to be repeated for multiple tests
(Repeat - Keep Previous) and to be redone in case of operating errors

(Repeat - Discard Previous).

Test fixture set for USB 2.0 compliance testing (consists of USB 2.0 signal
quality board and USB 2.0 load board).

(Upstream)
Result Test Description ® High Speed USB Device Test Report ®

@ sQ Signal quality

@ EL 4 Template 1 transform waveform at TP3 High Speed Signal Quality - EL_4

Q EL 2 Transmitter data rate Description Template 1 transform waveform at TP3

= Run 1

Q EL_7 Monotonic data transitions in appropriate eye pattern template Result Pass

@ EL6 Differential rise & fall times I AN/ d 2246
Additional Information

Repeat Repeat Measurement Value Limits
K Pprevious ‘ Discar dpPreuious ‘ Next ‘ ‘ Abort ‘ Signal Eye Pass Meet Tpl 1 Tx Wim Rgmt
S Consecutive Jitier RMS 27.2ps
Paired JK Jitter RMS 23,971 ps
. - — Paired KJ Jitter RMS 27,589 ps

High Speed Signal Quality - EL_4 - Signal Eye

dfemnte sigral, ¥

07.11.2012

-Page 412 -

Detailed report of the measurement results.

Interface standard Compliance test option Test fixture set Recommended base unit

USB 1.0/USB 1.1
USB 2.0

R&S®RTO-K21
R&S®RTO-K21

R&S®RT-ZF1
R&S®RT-ZF1

R&S®RTO100x or higher bandwidth
R&S®RTO102x or higher bandwidth

Rohde & Schwarz R&S®RTO Digital Oscilloscope 17



Logic analysis with
the MSO option

The R&S®RTO-B1 MSO option turns the R&S®RTO
oscilloscopes into fast, precise and easy-to-use
mixed signal oscilloscopes (MSO0).

The R&S®RTO-B1 option turns the R&S®RTO oscilloscope into a mixed

signal oscilloscope.
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MSO option enhances analysis capabilities of the
R&S®RTO oscilloscopes

Mixed signal oscilloscopes are hybrid test instruments that
combine the measurement capabilities of digital storage
oscilloscopes with the analysis capabilities of logic analyz-
ers. The R&S®RTO-B1 MSO option offers 16 additional dig-
ital channels for installation in any R&S®RTO base unit.

More signal details thanks to high time resolution
across the entire memory depth

With a sampling rate of 5 Gsample/s, the R&S®RTO-B1
option provides a maximum time resolution of 200 ps for
all digital channels. This sampling rate is available across
the entire memory depth of 200 Msample. As a result, the
MSO option is even capable of detecting critical events
such as narrow, widely separated glitches.

Reliable triggering on signal events
The digital channel resolution of 200 ps makes these chan-
nels a precise trigger source.

The R&S®RTO-B1 offers numerous trigger types for de-
bugging and analysis, such as edge, width, pattern and
serial pattern. These triggers can be combined with
HOLDOFF conditions. For the trigger source, the user can
select individual digital channels, bus signals or any logical
combination of digital channels by applying logic opera-
tions such as AND, OR or XOR.

High acquisition and analysis rate for fast fault
finding

The hardware-based signal processing of the digital mea-
surement waveforms extends from acquisition and trig-
gering to analysis functions such as cursor functions and
measurements, and even includes the visualization of
the results. Parallel processing of all digital measurement
signals allows an acquisition and analysis rate of max.
200000 waveforms per second, ensuring that rare events
are detected quickly and reliably.

Straightforward display of digital signals

The Rohde & Schwarz SmartGrid function supports the
placement of digital channels on the screen. The digital
channel activity remains visible in the signal icons inde-
pendently of the acquisition state.

The binary signals from the individual digital channels ob-
tained between two screen dumps are superimposed in
the measurement diagram. In this way, the user gets an
overview of the frequency of the binary states and of the
edge transitions.

For a clear analysis of bus signals, the user can adapt bus
data decoding to the bus format. With unclocked data
buses, the logic state is determined for each sample. With
clocked data buses, it is determined only for valid edges of



the clock signal. The results are displayed in bus format, as
a table or as an analog measurement waveform.

Comprehensive processing and analysis functions
To allow an efficient analysis of the measurement wave-
forms, the R&S®RTO-B1 MSO option offers a wide selec-
tion of automatic time measurements, including statistical
evaluation. Automatic measurements can be performed on
all digital channels and their logical combinations.

In addition to time measurements, the cursor also sup-
ports the decoding of the bus value at the cursor position.

The history view function enables the user to access spe-
cific measurement waveforms in the acquisition memory
and to apply analysis functions to them.

Far, busl

The signal activity of the digital
channels is displayed in the signal
icon independently of the acquisi-

tion state.

Analysis of serial protocols, even with digital
channels

The protocols of serial interfaces such as I?°C, SPI,
UART/RS-232, CAN, LIN and FlexRay™ can also be trig-
gered and decoded using the digital channels of the
R&S®RTO-B1 and the appropriate serial protocol options.

Low test point loading due to active probe
solution

The 16 digital inputs are grouped into two logic probes
with eight channels each. High input impedance com-
bined with low input capacitance of 100 kQ || 4 pF ensures
high signal fidelity and low loading of the test points.

The correct assignment of the probes and the digital chan-

nels is supported by the following functions:

1 Display of the assignment of channels DO to D7 and
D8 to D15 at the probe box

1 Display of the activity for the individual measurement
signals (static low, static high or toggle) with signal icons
for the digital channels

:‘m"n"'*'ﬁfnﬂ**|m"'H'wmHm"n'"Hﬂw‘ﬂ"|1~~mm
S O A

—l S S N N— | 1] 111 |I\|\|I||HIH||H||I HMI\IHWIHI\H\IIII|||H||H|||H\|I\|MI\ﬂHIH\II\ IHI HHIHIIIHIII fll

File | Edit|Horizontal Trlgger Vertical Math | Cursor | Meas|Masks |Search | Protocol  Display | User

MSO option |Digital Input impedance
channels

R&S®RTO-B1 16 channels 100 kQ || 4 pF
(2 logic probes)

Max. signal
frequency
400 MHz

Ramp signal of a 4-bit ADC with analog and
digital channels as well as SPI bus signal with

digital channels.

Max. sampling Max. acquisition
rate memory

5 Gsample/s per 200 Msample per channel
channel
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High-performance
probes with
extensive
accessories

The high-quality active probes from
Rohde & Schwarz enable full use of the maximum
bandwidths of the R&S®RTO oscilloscopes.
Besides their excellent specifications, they feature
impressive reliability and ease of use.

Practical design: micro button for convenient control of the instrument.

Diverse probe tips and ground cables are included as standard.

20

The R&S®RTO probe family

Active probes are required whenever the load on the de-
vice under test must be low, or when the measurement
signal contains high-frequency components that should
not be distorted. Even signals in the kilohertz range can
contain high-frequency components of well over 100 MHz
on their edges. Rohde & Schwarz offers an entire family of
high-quality, single-ended and differential active probes.

Passive probes are suited for general measurements on
low-frequency signals with less stringent accuracy re-
quirements. An R&S®RT-ZP10 passive probe for each
oscilloscope channel is included as standard. The passive
R&S®RT-ZH10/-ZH11 high-voltage probes are used for
voltages over 400 V.

High signal fidelity due to excellent specifications
Besides bandwidth, the crucial parameters for probes

are input impedance and dynamic range. With an input
impedance of 1 MQ), the active probes put only a mini-
mum load on a signal source's operating point. And the
very large vertical dynamic range, even at high frequen-
cies, prevents signal distortion — for example: 16 V (Vpp) at
1 GHz for the single-ended probes. There are no annoying
interruptions of the measurements for compensation pro-
cesses, because the offset and gain errors of the probes
are almost completely independent of the temperature
(for example, zero error < 90 pV/°C for the single-ended
probes).

Easy to use, robust and ergonomic

What do you expect from a good probe? Reliable con-
nection with the test point and the base unit, mechanical
robustness, electrical reliability, as well as a practical de-
sign for easy use. That is exactly what the probes for the
Rohde & Schwarz oscilloscopes offer.

Micro button for convenient instrument control
The situation is all too familiar: The user has carefully posi-
tioned the probes on the device under test and now wants
to start measuring — but doesn't have a free hand. That will
not happen with the active probes from Rohde & Schwarz.
They are equipped with a micro button on the probe tip.
Different functions such as Run/Stop, Autoset or Adjust
Offset can be assigned to this button.

Menu for configuring the micro button.



R&S®ProbeMeter: integrated voltmeter for precise Probemeter 1™ ™%

DC measurements
11

Is the supply voltage correct? Is DC voltage superim- I I:. Y
posed? These questions from everyday practice are

answered by the active probes' integrated voltmeter R&S®ProbeMeter: high DC measurement accu-
(R&S®ProbeMeter). It always shows the DC value of a racy, independent of the instrument settings and
measurement signal with the full dynamic range — regard- in parallel with the measurement channel.

less of the other instrument settings. The R&S®ProbeMeter

offers higher DC measurement accuracy than a traditional

oscilloscope channel. It provides many advantages that

make everyday test and measurement tasks easier:

1 Fast verification of supply voltages and signal levels
without changing the oscilloscope's settings

1 Automatic compensation of the DC component for AC
measurements with optimal dynamic range

1 The DC value of a measurement signal often provides a
good reference point for trigger level setting

R&S®RT-ZC20 current probe (100 MHz, 30 A (RMS)). R&S®RT-ZD01 high-voltage differential probe (100 MHz, 1 kV (RMS)).

o
N !
R&S°RT-ZS10/20/30. R&S°RT-ZS60/-2Z80.
-
~
R&S®RT-ZD20/-ZD30. R&S°RT-ZD40.

Rohde & Schwarz active probes (1.0 GHz to 6.0 GHz).
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Probe Bandwidth Divider Input Input Dynamic
ratio impedance |capacitance |range

Passive probes

R&S®RT-ZP10 500 MHz 10:1 10 MQ ~ 10 pF 400 V (RMS)

R&S®RT-ZH10 400 MHz 100:1 50 MQ 7.5 pF 1 kV (RMS)

R&S®RT-ZH11 400 MHz 1000:1

R&S®RT-2Z80 8.0 GHz 10:1 500 Q 0.3 pF 20 V (RMS)

Active probes

R&S®RT-ZS10E 1.0 GHz 10:1 1 MQ 0.8 pF +8V

R&S®RT-ZS10 1.0 GHz R&S°®ProbeMeter and micro
R&SPRT-ZS20 15 GHz button for instrument control
R&S®RT-ZS30 3.0 GHz

R&S®RT-ZS60 6.0 GHz 0.3 pF

Differential probes

R&S®RT-ZDO01 100 MHz 100:1/1000:1 8 MQ 3.5 pF +140 V/x1400 V

R&S®RT-ZD20 1.6 GHz 10:1 1 MQ 0.6 pF +5V R&S®ProbeMeter and micro
R&S®RT-ZD30 3.0 GHz button for instrument control
R&S®RT-ZD40 4.5 GHz 0.4 pF

Probe Bandwidth Max. current Sensitivity Max. circuit
(RMS/peak) error voltage

Current probes

R&S®RT-ZC10 10 MHz 150 A/£300 A 35 ns +1% up to 160 A 600 V (CAT II), external power supply

(RMS) 300 V (CAT llI) necessary, e.g. R&S®RT-ZA13
R&S®RT-ZC20 100 MHz 30 A/+50 A 3.5 ns +1% upto30A 300V (CATI)

(RMS)
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Secure investment
thanks to easy
extensibility

Rohde & Schwarz oscilloscopes are a safe investment
because they handle current requirements and
future challenges. R&S®RTO oscilloscopes, with their
numerous software and hardware options as well as
bandwidth upgrades, enable custom solutions for a
wide variety of measurement tasks.

Additional functionality

Two slots for options, e.g. the
R&S®RTO-B1 MSO option

On-site configuration of hardware options

The R&S®RTO can be quickly adapted to new require-

ments. Its unique plug &play concept makes upgrading

and retrofitting of options easy. All hardware options, such

as the digital channels for logic analysis, can be inserted

into the slots on the rear panel without opening the oscil-

loscope. This approach has many advantages:

1 Easy extensibility for future tasks

1 Installation of options within minutes, no need to send in
the oscilloscope

1 No additional installation costs

1 No need for alignment or recalibration after installation of
options

Additional functionality through software
applications

The base unit already features all the functions of a state-
of-the-art oscilloscope. Additional options can be added
at any time, for example analysis options for serial bus
systems or 1/Q data interfaces (e.g. for measurements on
NFC, LTE MIMO and OFDM systems).

Always up-to-date

The oscilloscope's firmware can be updated using a
USB storage device or the LAN port. Free firmware
updates are simply downloaded from the Internet at
www.rohde-schwarz.com.

Easy bandwidth upgrading for faster signals
Sometimes investment budgets are limited, or not all
future bandwidth requirements are known at the time of
purchase. Options are available for upgrading the band-
width of all R&S®RTO oscilloscopes. An R&S®RTO 1004 os-
cilloscope with 600 MHz bandwidth, for example, can be
upgraded to 4 GHz.

All upgrade options include a complete check of the in-

strument and calibration at a Rohde &Schwarz service
center.
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Specifications in brief

Specifications in brief

Vertical system

Input channels

Analog bandwidth (-3 dB) at 50 Q

Rise time (calculated)

Input impedance
Input sensitivity
ENOB of the A/D converter

Acquisition system
Realtime sampling rate

Memory depth

Max. acquisition rate

Decimation modes

Waveform arithmetics
Interpolation modes
Horizontal system
Timebase range
Timebase accuracy

Channel deskew

Trigger system

Trigger types

Sensitivity

Min. detectable glitch

Waveform mathematics

Algebraic categories
Hardware-accelerated mathematics

Analysis and measurement functions
Hardware-accelerated analysis

Hardware-accelerated measurements
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R&S®RTO1002/RTO1012/RTO1022
R&S®RTO1004/RTO1014/RTO1024/RTO1044
R&S®RTO1002 and R&S®RTO1004
R&S®RTO1012 and R&S®RTO1014
R&S®RTO1022 and R&S®RTO1024
R&S®RTO1044

R&S®RTO1002 and R&S®RTO1004
R&S®RTO1012 and R&S®RTO1014
R&S®RTO1022 and R&S®RTO1024
R&S®RTO1044

max. bandwidth in all ranges

full-scale sine wave, < -3 dB frequency
bandwidth

R&S®RTO1002/RTO1004/RTO1012/
R&S®RTO1014/RTO1022/RTO1024

R&S®RTO1044

standard configuration,
per channel/1 channel active

max. upgrade (R&S®RTO-B102 option),
per channel/1 channel active

continuous acquisition and display,
10 Gsample/s, 1 ksample

ultra-segmented mode

any combination of decimation mode and
waveform arithmetics on up to 3 waveforms
per channel

after delivery/calibration
R&S®RTO-B4 option

definition of trigger hysteresis

R&S®RTO1002/RTO1004/RTO1012/
R&S®RTO1014/RTO1022/RTO1024

R&S®RTO1044

2

4

600 MHz

1 GHz

2 GHz

4 GHz

583 ps

350 ps

175 ps

100 ps

50 Q + 1.5%, 1 MQ + 1% with 15 pF (meas.)
50 Q: 1 mV/div to 1 V/div, 1 MQ: 1 mV/div to 10 V/div
> 7 bit (meas.)

max. 10 Gsample/s on each channel

max. 10 Gsample/s on 4 channels,
max. 20 Gsample/s on 2 channels

R&S®RTO 2-channel model: 20/40 Msample,
R&S®RTO 4-channel model: 20/80 Msample

R&S®RTO 2-channel model: 100/200 Msample,
R&S®RTO 4-channel model: 100/400 Msample
1000000 waveforms/s

< 300 ns blind time

sample, peak detect, high resolution,
root mean square

off, envelope, average

linear, sin(x)/x, sample &hold

25 ps/div to 50 s/div
+5 ppm
+0.02 ppm

+100 ns (realtime deskew, channel-to-channel
triggers — e.g. State — detect deskew)

edge, glitch, width, runt, window, timeout, interval,
slew rate, data2clock, pattern, state, serial pattern,
I°C, SPI, UART/RS-232

optional: LIN, CAN, FlexRay™

can be set automatically or manually
from 0 div to 5 div

100 ps

50 ps

mathematics, logical operations, comparison,
frequency domain, digital filters

+, = *, 1/x, |x|, derivative, log,,, In, log,, scaling, FIR,
FFT magnitude

spectrum, histogram, mask test, cursor

amplitude measurements, time measurements



Specifications in brief

General data

Dimensions W xHxD
Weight R&S®RTO1024
Display

Connectivity

For data sheet, see PD 5214.5155.22 and www.rohde-schwarz.com

427 mm x 249 mm x 204 mm
(16.81in x 9.8 in x 8.03 in)

9.6 kg (21.16 Ib)

10.4" LC TFT color touchscreen,
1024 x 768 pixel (XGA)

1 Gbit/s LAN, 4 x USB 2.0, GPIB (optional), DVI for
external monitor, external trigger, trigger output
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Ordering information

Base unit (including standard accessories: per channel: R&S®RT-ZP10, accessories bag, quick start guide, CD with manual, power cord)

Digital Oscilloscope

600 MHz, 10 Gsample/s, 20/40 Msample, 2 channels

600 MHz, 10 Gsample/s, 20/80 Msample, 4 channels

1 GHz, 10 Gsample/s, 20/40 Msample, 2 channels

1 GHz, 10 Gsample/s, 20/80 Msample, 4 channels

2 GHz, 10 Gsample/s, 20/40 Msample, 2 channels

2 GHz, 10 Gsample/s, 20/80 Msample, 4 channels

4 GHz, 20 Gsample/s, 20/80 Msample, 4 channels

Hardware options (plug-in)

MSO Option, 400 MHz

OCXO0 10 MHz

GPIB Interface

Replacement Hard Disk, incl. firmware

Memory Upgrade, 50 Msample per channel

Memory Upgrade, 100 Msample per channel

Bandwidth upgrades "
Upgrade of the R&S®RTO1002/4 to 1 GHz bandwidth incl. calibration
Upgrade of the R&S®RTO1002/4 to 2 GHz bandwidth incl. calibration
Upgrade of the R&S®RTO1004 to 4 GHz bandwidth incl. calibration
Upgrade of the R&S®RTO1012/4 to 2 GHz bandwidth incl. calibration
Upgrade of the R&S®RTO1014 to 4 GHz bandwidth incl. calibration
Upgrade of the R&S®RTO1024 to 4 GHz bandwidth incl. calibration

Software options

|2C/SPI Serial Decoding

UART/RS-232 Serial Decoding

CAN/LIN Serial Triggering and Decoding

FlexRay™ Serial Trigger and Decoding

12S/LJ/RJ/TDM Serial Trigger and Decoding

1/Q Software Interface

Jitter Analysis

Clock Data Recovery

USB 2.0 Compliance Test Software

Probes

500 MHz, passive, 10:1, 10 MQ, 9.5 pF, max. 400 V

400 MHz, passive, high-voltage, 100:1, 50 MQ, 7.5 pF, 1 kV (RMS)

400 MHz, passive, high-voltage, 1000:1, 50 MQ, 7.5 pF, 1 kV (RMS)

8.0 GHz, passive, transmission line, 10:1, 500 Q, 0.3 pF, 20 V (RMS)

1.0 GHz, active, 1 MQ, 0.8 pF

1.0 GHz, active, 1 MQ, 0.8 pF, R&S®ProbeMeter, micro button

1.5 GHz, active, 1 MQ, 0.8 pF, R&S®ProbeMeter, micro button

3.0 GHz, active, 1 MQ, 0.8 pF, R&S®ProbeMeter, micro button

6.0 GHz, active, T MQ, 0.3 pF, R&S®ProbeMeter, micro button

100 MHz, high-voltage, active, differential, 8 MQ, 3.5 pF,
1 kV (RMS) (CAT Il1)
1.5 GHz, active, differential, 1 MQ, 0.6 pF, R&S®ProbeMeter, micro button

3.0 GHz, active, differential, 1 MQ, 0.6 pF, R&S®ProbeMeter, micro button
4.5 GHz, active, differential, TMQ, 0.4 pF, R&S®ProbeMeter, micro button
10 MHz, current, AC/DC, 0.01 V/A, 150 A (RMS)

100 MHz, current, AC/DC, 0.1 V/A, 30 A (RMS)
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R&S®RTO1002
R&S®RTO1004
R&S®RTO1012
R&S®RTO1014
R&S®RTO1022
R&S®RTO1024
R&S®RTO1044

R&S®RTO-B1
R&S®RTO-B4
R&S®RTO-B10
R&S®RTO-B19
R&S®RTO-B101
R&S®RTO-B102

R&S®RTO-B200
R&S®RTO-B201
R&S®RTO-B202
R&S®RTO-B203
R&S®RTO-B204
R&S®RTO-B205

R&S®RTO-K1
R&S®RTO-K2
R&S®RTO-K3
R&S®RTO-K4
R&S®RTO-K5
R&S®RTO-K11
R&S®RTO-K12
R&S®RTO-K13
R&S®RTO-K21

R&S®RT-ZP10
R&S®RT-ZH10
R&S®RT-ZH11
R&S®RT-2Z80
R&S®RT-ZS10E
R&S®RT-ZS10
R&S®RT-Z2S20
R&S®RT-ZS30
R&S®RT-ZS60
R&S®RT-ZD01

R&S®RT-ZD20
R&S®RT-ZD30
R&S®RT-ZD40
R&S®RT-ZC10
R&S®RT-ZC20

1316.1000.02
1316.1000.04
1316.1000.12
1316.1000.14
1316.1000.22
1316.1000.24
1316.1000.44

1304.9901.03
1304.8305.02
1304.8311.03
1304.8328.02
1304.8428.02
1304.8434.02

1316.1323.02
1316.1330.02
1316.1346.02
1316.13562.02
1316.1369.02
1316.1375.02

1304.8511.02
1304.8528.02
1304.8534.02
1304.8540.02
1317.3620.02
1317.2975.02
1317.4690.02
1317.4703.02
1317.4103.02

1409.7550.00
1409.7720.02
1409.7737.02
1409.7608.02
1418.7007.02
1410.4080.02
1410.3502.02
1410.4309.02
1418.7307.02
1422.0703.02

1410.4409.02
1410.4609.02
1410.5205.02
1409.7750.02
1409.7766.02



Probe accessories

Accessory Set for R&S®RT-ZP10 passive probe (2.5 mm probe tip) R&S®RT-ZA1 1409.7566.00
Spare Accessory Set for R&S®RT-ZS10/-ZS10E/-2S20/-ZS30 R&S®RT-ZA2 1416.0405.02
Pin Set for R&S®RT-Z2S10/-ZS10E/-2S20/-ZS30 R&S®RT-ZA3 1416.0411.02
Mini Clips R&S®RT-ZA4 1416.0428.02
Micro Clips R&S®RT-ZA5 1416.0434.02
Lead Set R&S°RT-ZA6 1416.0440.02
Pin Set for R&S®RT-ZD20/-ZD30 R&S®RT-ZA7 1417.0609.02
Pin Set for R&S®RT-ZD40 R&S°RT-ZA8 1417.0867.02
SMA Adapter R&S®RT-ZA10 1416.0457.02
Probe Power Supply R&S®RT-ZA13 1409.7789.02
Accessories

Front Cover R&S®RTO-Z1 1304.9101.02
Soft Case for R&S®RTO oscilloscopes and accessories R&S®RTO-Z3 1304.9118.02
USB 2.0 Compliance Test Fixture Set R&S®RT-ZF1 1317.3420.02
Probe Deskew and Calibration Test Fixture R&S®RT-ZF20 1800.0004.02
Rackmount Kit R&S®ZZA-RTO 1304.8286.00

" The bandwidth upgrade is performed at a Rohde &Schwarz service center, where the oscilloscope will also be calibrated.

Extended Warranty, one year R&S®WETRTO Please contact your local
Extended Warranty, two years R&S®WE2RTO Rohde&Schwarz sales office.
Extended Warranty, three years R&S®WESRTO

Extended Warranty, four years R&S®WE4RTO

Extended Warranty with Calibration Coverage, one year R&S®CW1RTO

Extended Warranty with Calibration Coverage, two years R&S°CW2RTO

Extended Warranty with Calibration Coverage, three years R&S®CW3RTO

Extended Warranty with Calibration Coverage, four years R&S®CW4RTO

Rohde & Schwarz R&S®RTO Digital Oscilloscope 27



Service you can rely on

1 Worldwide

1 Local and personalized

1 Customized and flexible
1 Uncompromising quality
1 Long-term dependability

About Rohde & Schwarz

Rohde &Schwarz is an independent group of companies
specializing in electronics. It is a leading supplier of solu-
tions in the fields of test and measurement, broadcasting,
radiomonitoring and radiolocation, as well as secure
communications. Established more than 75 years ago,
Rohde &Schwarz has a global presence and a dedicated
service network in over 70 countries. Company headquar-
ters are in Munich, Germany.

Environmental commitment

1 Energy-efficient products

1 Continuous improvement in environmental sustainability
1 ISO 14001-certified environmental management system

Certified Quality System

1S0 9001

Rohde & Schwarz GmbH & Co. KG
www.rohde-schwarz.com

Regional contact

1 Europe, Africa, Middle East | +49 89 4129 12345
customersupport@rohde-schwarz.com

1 North America | 1 888 TEST RSA (1 888 837 87 72)
customer.support@rsa.rohde-schwarz.com

1 Latin America | +1 41091079 88
customersupport.la@rohde-schwarz.com

1 Asia/Pacific | +65 65 13 04 88
customersupport.asia@rohde-schwarz.com

1 China | +86 800 810 8228/+86 400 650 5896
customersupport.china@rohde-schwarz.com
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