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R&S®RTM
Digital Oscilloscopes
At a glance

The R&S®RTM oscilloscopes offer 500 MHz bandwidth, a
maximum sampling rate of 5 Gsample/s and 8 Msample
maximum memory depth. As a result, they can display
signals accurately, right down to the details, as well as pro-
vide high time resolution, even for long sequences. Fur-
thermore, characteristics such as a very low inherent noise
level and good channel-to-channel isolation ensure that
the R&S®RTM oscilloscopes deliver precise and reliable
measurement results.

Besides the customary measurement and analysis tools,
these oscilloscopes feature several special highlights that
help users to achieve the desired results quickly during
debugging and signal analysis. At the push of a button, for
example, the "QuickMeas" function graphically displays
the key measurement values for the signal that is currently
active and updates them continuously. For cursor mea-
surements, too, these oscilloscopes offer more than the
conventional vertical and horizontal cursors. For instance,
they provide functions for measuring peak voltages or for
automatically counting the number of pulses.

Although the R&S®RTM oscilloscopes feature a wide vari-
ety of measurement functions, they are easy and straight-
forward to use. Their brilliant and very sharp 8.4" color
XGA TFT display with high resolution makes even the
smallest signal details visible. Despite the large display,
these instruments are among the smallest and most light-
weight in their class. All this makes them attractive, univer-
sal oscilloscopes suitable for versatile and portable use.
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Smart operating concept

1 Color-coded controls for clear overview

1 Flat menu structures and dedicated buttons for getting
work done quickly

1 High-resolution XGA display — perfect for even the
smallest details

1 Connectivity

1 Portable due to compact design
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Reliable results for stringent demands

1 High time resolution — even for long signal sequences

1 Excellent measurement accuracy due to low-noise
frontends

1 Full measurement bandwidth, even at 1 mV/div

1 No crosstalk thanks to good channel-to-channel isolation

1 Precise measurement of steep edges using passive
probes
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Triggering and decoding of serial protocols
> page 11

High-performance probes with extensive

accessories

1 High signal fidelity due to excellent specifications

1 Practical for use — robust and ergonomic

1 Micro button for convenient instrument control

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

> page 12
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Finding signal faults
quickly and
effectively

Extensive triggering options for keeping track of
important signal events

Without a valid trigger, the signal display on the screen will
not be stable, and important signal events cannot be iso-
lated quickly. For this reason, the R&S®RTM oscilloscopes
include a wide range of triggering options: Besides the
standard edge and video (including HDTV) trigger modes,
a logical and a pulse width trigger are also available. The
pulse width trigger responds to signal pulses whose width
deviates from the nominal width. The B trigger allows
either time-delayed or event-delayed sequence triggering.

In many cases, users have to switch back and forth be-
tween "AUTO" and "NORM" trigger or must select the
trigger edge and trigger source. Individual buttons on the
front panel of the R&S®RTM oscilloscopes are dedicated to
these tasks. For instance, users only need to push the Trig-
ger Level button to set the instrument to 50 % of the signal
amplitude.

Highlighting of rare events simplifies debugging

Different options for highlighting rare events help users to

detect signal errors more quickly:

1 Persistence mode:
In this mode, many waveforms are displayed
superimposed so that sporadic signal deviations are easy
to recognize

1 Inverse-brightness display:
In the normal display mode, display points that have
been overwritten frequently are bright, and rarely used
points appear darker. The inverse-brightness display
reverses this effect, which makes rare events easier to
see

1 Temperature color gradient:
This mode uses the temperature color scale to color-code
the frequency distribution of display points

The temperature color gradient highlights rare events.

X-Y display of two signals.



Optimal overview: X-Y(-Z) mode

The X-Y(-Z) operating mode, which can be selected for
analyzing the frequency and phase relationships between
two signals, offers several convenient features: The X-Y
graph appears in a square main window. Additionally,
small preview windows display the X and Y signals ver-
sus time, which makes for good overview. The intensity of
the X-Y curve can be modulated dynamically by the am-
plitude variations of a third signal, which is referred to as
the Z signal. When the Z input is active, a preview window
shows the Z signal versus time.

Versatile selection of signal acquisition modes
Signal acquisition modes are important tools for signal
analysis and debugging. In the R&S®RTM oscilloscopes'
"Acquisition" menu, users can choose between different
decimation modes (Sample, PeakDetect, HighRes) and
waveforms arithmetics (Envelope, Average, Smooth) and
combine them — a feature not offered by conventional
oscilloscopes.

"Smooth" mode for smoothing non-periodic
signals

In addition to the traditional waveform arithmetics, the
R&S®RTM oscilloscopes offer the "Smooth" mode as a par-
ticularly helpful feature. The acquired signal is smoothed
by sliding averaging in order to suppress higher frequency
components. The "Average" mode has a similar effect.
However, while the "Average" mode can only be used for
periodic signals, the "Smooth" mode now makes it pos-
sible to analyze even non-periodic signals.

Decimation algorithms and waveform arithmetics in the signal flow

Signal pre-processing Sampling

= Sample
m PeakDetect
= HighRes

Acquisition

Processing Display

Acquisition .

= Envelope
= Average
= Smooth

The "Smooth" mode allows noisy non-periodic signals (left) to be smoothed (right).
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Tools for fast signal
analysis

QuickMeas: key results at the push of a button

Measure- Display
ment value
Vp, Positive peak voltage Graphical display directly
Vp_ Negative peak voltage on the waveform
tr Rise time
tf Fall time
Mean Mean voltage
Vpp Peak-to-peak voltage Tabular display on the
RMS RMS value bottom right of the
) screen
T Time
f Frequency

Detailed analysis made easy: with zoom function
and event marker

The R&S®RTM oscilloscopes' sampling rate of up to

5 Gsample/s enables them to achieve a high time resolu-
tion. In combination with the zoom function, this allows
the signal to be expanded up to 200000:1 in order to in-
vestigate interesting events in detail.

The memory depth of max. 8 Msamples makes it possible
to capture long sequences. Normally, scrolling to a specific
point in the signal using the position knob would therefore
be very tedious. The R&S®RTM oscilloscopes are differ-
ent: They offer eight user-definable event markers that can
be used to highlight any points in the signal. Users can
then navigate between the markers conveniently using the
"Next" and "Prev" buttons.

QuickMeas - key results at the push of a button
The "QuickMeas" measurement function offered by the
R&S®RTM oscilloscopes is unique. At the push of a but-
ton, it displays the key measurement values (see table) for
a currently active signal simultaneously on the waveform
using auxiliary lines and markers and also updates these
values continuously.

Furthermore, the oscilloscopes also provide the customary
automatic measurement functions such as measurement
of the peak-to-peak voltage or the signal frequency. In ad-
dition to the QuickMeas results, four measurements can
be displayed simultaneously in tabular form.

QuickMeas: automatic measurement and

graphic display at the push of a button.



Extensive cursor-based measurement functions
Cursor-based measurements are normally limited to hori-
zontal or vertical cursors. Not with the R&S®RTM oscillo-
scopes: Their cursor menu offers additional functions that
are familiar from the automatic measurement functions,
e.g. measurement of the mean voltage or RMS value, as
well as a pulse counter. The advantage here is that users
can limit measurements to a specific section of the signal.

Three cursors are used for measuring ratios. The "Ratio X"
measurement, for example, determines the duty cycle of

a pulsed signal conveniently and in a single step. Another
useful function is "Set to Wave". At the push of a button,
this function automatically assigns the cursors to the cor-
responding signal, without users having to select and posi-
tion the cursors.

FFT - signal analysis in the frequency domain

The FFT function — which is started via a special button —
enables users to detect and analyze faults within a signal's
spectrum. Besides the signal spectrum display, the FFT
mode simultaneously shows a small time-domain window,
which is very useful for verifying the sampling interval.

The Autoset button offers outstanding convenience: The
instrument automatically sets the amplitude and frequency
scaling to optimally match the measurement signal.

Mask tests for revealing signal deviations

Mask tests use a statistical evaluation of pass/fail tests

to validate the quality and stability of a DUT and quickly
show whether a specific signal lies within the defined tol-
erance limits. This makes it easy to isolate and diagnose
signal anomalies and unexpected events.

The mask tests included in the R&S®RTM oscilloscopes

as standard are versatile and easy to use. With just a few
keystrokes, users can generate new masks from a refer-
ence signal. Of course, they can also load existing masks
from the internal memory or from a USB stick. The viola-
tion of an active mask can lead to different actions. For ex-
ample, the acquisition can be stopped automatically, or an
acoustic signal can be output. A test delivers the following
results: the overall number of acquired waveforms, the
overall length of the test period, as well as the number of
successful and faulty sweeps. When using the instrument
for quality tests in automated production applications it is
particularly helpful that the mask tests can be completely
remote-controlled.

Cursor for determining the duty cycle of a

pulsed signal.
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S m a r-t O e ra-ti n Color-coded controls for clear overview
p g The controls for vertical settings and the trigger are color-
coded. Multicolor LEDs around the rotary knobs visualize
-t the channel that is currently in focus. This color coding
C O n C e p corresponds to the signal display on the screen. This clear
allocation enables smooth work, even with complex test

and measurement tasks.

The R&S®RTM oscilloscopes are easy and

straightforward to use. They turn user wishes real- ~ Flat menu structures and dedicated buttons for
ity: Just unpack the instrument, switch iton—and ~ 9€tting work done quickly .

d The logically grouped menus with flat structures provide a
get started. fast overview of the instrument settings. There are dedicat-

ed buttons for functions that are used frequently, such as
Run/Stop or the trigger source. Numerous settings such as
the logic trigger or measurement functions have graphical
support. Restoring previous settings is no problem using
the multilevel undo/redo function.

Control elements of the R&S®RTM oscilloscopes

Return to presettings
at the push of a button

Brilliant XGA color display

Help: contextual and
always available

Logically grouped
menus with
flat structure

Quickly ready for use
thanks to fast booting




High-resolution XGA display - perfect for even the
smallest details

The high-resolution 8.4" color XGA TFT display is one of
the R&S®RTM oscilloscopes' highlights. Its brilliant, sharp
display clearly shows all important signal characteristics,
right down to the smallest details.

Connectivity

Three USB interfaces are available on the R&S®RTM oscil-
loscopes: two USB host ports — which can be used, for
instance, to transfer screenshots or instrument settings to
a USB stick — and one USB device port for remote control
of the oscilloscopes. The LAN interface for remote control
or for accessing the instrument via a web browser comes
as standard. A GPIB interface is available as an option. The
DVI output controls a monitor or a data projector.

Portable due to compact design

Despite the large, high-resolution XGA display, the
R&S®RTM oscilloscopes are among the smallest and most
lightweight instruments in their class. They save valuable
space in the test system or on the lab bench. Further-
more, these highly versatile instruments can be exchanged
quickly between different workstations.

Key measurement results
at the push of a button

Fast access to essential
functions via dedicated buttons

Deep undo/redo function
for easily restoring previous
settings

Extensive cursor-based
measurement functions

USB port for data exchange,
documentation or firmware
updates

Color-coded control elements
create a visual link to the
current channel
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Reliable results for
stringent demands

Acquisition cycle (as a function of sampling rate

and memory depth)
10 ksample 1 Msample 5 Msample 8 Msample

200 ps 1000 ps 1600 ps
400 us 2000 ps 3200 ps

5 Gsample/s 2 us
2.5 Gsample/s 4 pus

Extremely low inherent noise, even for a vertical input sensitivity of
T mV/div.

10

High time resolution - even for long signal
sequences

The more details an oscilloscope can show, the higher the
probability that the user will be able to find signal errors or
important events. As a prerequisite, the oscilloscope must
have a high time resolution, i.e. a high sampling rate. In
addition, many applications also require long acquisition
cycles, for instance for the analysis of transients. This is
where the R&S®RTM oscilloscopes come into their own:
With their sampling rate of up to 5 Gsample/s and a mem-
ory depth of up to 8 Msample, they offer a good balance
between these two requirements. Moreover, the memory
depth is always available, regardless of the other instru-
ment settings.

Excellent measurement accuracy due to low-noise
frontends

The accuracy of a signal displayed on the screen heavily
depends on the oscilloscope's inherent noise. For this
reason, the R&S®RTM oscilloscopes have very low-noise
frontends and a low-noise A/D converter. As a result, they
are able to measure precisely, even at the smallest vertical
resolutions.

Full measurement bandwidth, even at 1 mV/div
With their input sensitivity of up to T mV/div, the R&S®RTM
oscilloscopes offer high vertical resolution. Some oscillo-
scopes are only able to reach such a high input sensitivity
by employing software-based zooming or by limiting the
bandwidth. In contrast, the R&S®RTM oscilloscopes show
the signal's real test points, even at 1 mV/div. In addition,
their full measurement bandwidth can be used. As a re-
sult, they feature high measurement accuracy, even for the
smallest signal details.

No crosstalk thanks to good channel-to-channel
isolation

In some oscilloscopes, measurement accuracy deterio-
rates when additional channels are used. The R&S®RTM
oscilloscopes have very good channel-to-channel isolation
of > 50 dB up to 500 MHz. This characteristic ensures that
the measurement signal from one channel has the lowest
possible influence on the signals from the other channels.

Precise measurement of steep edges using
passive probes

For compensating passive probes, the R&S®RTM oscillo-
scopes boast a special feature: The probe compensation
source not only supplies the customary 1 kHz squarewave
signal, but also one with 1 MHz. This allows finer tuning of
the probes for measurements on steep-edge signals, and
the measurement signal display is more realistic.



Triggering and
decoding of serial
protocols

Options for triggering and decoding

Serial standard Option
(only available for the four-channel model)

12C/SPI
UART/RS-232

R&S®RTM-K1
R&S®RTM-K2

Tools for protocol-specific triggering and decoding
Serial bus signals frequently contain not only user data,
but also control, address and clock information. Conse-
quently, additional software support is often required for
debugging systems that use serial data buses. Isolating
important events becomes easier if the oscilloscope trig-
gers on the content of the serial protocol being used and
is able to decode the protocol.

The R&S®RTM oscilloscopes offer versatile tools for proto-
col-specific triggering and decoding of widely used serial
interfaces such as I1°C, SPl and UART/RS-232. Extensive
triggering options help to acquire all important events.
With an I2C message, for instance, the oscilloscopes can
trigger on a specific address with specific data content.
Following successful decoding, the protocols are displayed
as ASCII, binary, hexadecimal or decimal data. The differ-
ent sections of the message (address, data, start, etc.) are
highlighted with colors to make analysis easier. Another
helpful feature is that the display of the decoding informa-
tion becomes more detailed as the zoom factor increases.

Decoded hexadecimal I°C message.
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High-performance
probes with
extensive
accessories

Practical design: micro button for convenient control of the instrument.
Diverse probe tips and ground cables are included in the equipment

supplied as standard.

12

The R&S®RTM probe family

Passive probes are suited for general measurements
on low-frequency signals with less stringent accu-
racy requirements. For the R&S®RTM oscilloscopes,
the R&S®RTM-ZP10 passive probe with a bandwidth of
500 MHz is available. A passive probe for each oscillo-
scope channel is included as standard equipment.

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 distored. Even signals in the kilohertz range can
contain high-frequency components of well over 100 MHz
on their edges. Rohde & Schwarz offers an entire fam-

ily of high-quality active probes. Due to their bandwidth,
the R&S®RT-ZS10E and R&S®RT-ZS10 are ideal for the
R&S®RTM oscilloscopes. Both probes feature the same
outstanding specifications; they only differ in the func-
tions that they provide. The R&S®RT-ZS10E with solid basic
functionality offers an attractive price/performance ratio.

In addition to that, the R&S®RT-ZS10 offers not only more
extensive accessories, but also some very useful extras: an
integrated voltmeter and a micro button on the probe tip
for convenient control of the instrument.

High signal fidelity due to excellent specifications
Besides bandwidth, input impedance and dynamic range
are crucial parameters for probes. With their input imped-
ance of 1 MQ, the active probes put only a minimal load
on the signal source's operating point. And the very large
vertical dynamic range, even at high frequencies, prevents
signal distortion (e.g. 16 V (Vpp) at 1 GHz). There are no an-
noying interruptions of the measurements for compensa-
tion processes, because the offset and gain errors of the
probes are almost completely independent of the tempera-
ture (for example, zero error < 90 pV/°C).

Practical for use - robust and ergonomic

What do you expect from a good probe? Reliable connec-
tion with the test point and the base unit, mechanical ro-
bustness, electrical reliability, as well as a practical design
for ease of operation. That is exactly what the probes for
the Rohde & Schwarz oscilloscopes offer.

MicroButton

[ hone

Autoset

" ProbeMeter® )

Single Ended

Menu for configuring

the micro button.



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 or Autoset can be
assigned to this button.

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

Is the supply voltage correct? Is DC voltage superim-
posed? These questions from everyday practice are
answered by the active probes' integrated voltmeter
(R&S®ProbeMeter). It always shows the DC value of a
measurement signal with the full dynamic range — regard-
less of the other instrument settings. Compared to a tra-
ditional oscilloscope channel, the R&S®ProbeMeter offers

(=

Extensive standard accessories for the R&S®RT-ZS10 active probe.

higher DC measurement accuracy. Altogether, it offers

various advantages that make everyday test and measure-

ment 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®RTM-ZP10 passive probe (500 MHz).

, \
\ >,

R&S®RT-ZS10 active probe.

R&S°RT-2S10 R&S®RT-ZS10E R&S°RTM-ZP10

Type active, ground-referenced
Bandwidth 1.0 GHz

Input resistance 1 MQ

Input capacitance 0.8 pF

Dynamic range +8V

Extras integrated voltmeter

(R&S®ProbeMeter) and micro button

for instrument control

passive, high-impedance

1.0 GHz 500 MHz
1MQ 10 MQ
0.8 pF ~10 pF
+8V 400V (V)
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Specifications in brief

Specifications in brief
Vertical system

Input channels

Bandwidth (-3 dB) at 50 Q
Rise time (calculated)

Input impedance

Input sensitivity

Resolution

Acquisition system

Max. sampling rate (realtime)
Memory depth

Decimation modes

Waveform arithmetics
Interpolation
Horizontal system
Time base range
Time base accuracy
Channel deskew
Trigger system
Trigger types

Trigger level

Analysis and measurement functions

QuickMeas

Automatic measurements

Cursor measurements

Waveforms maths

General data
Dimensions

Weight

Display

Connectivity

14

R&S°RTM 1052
R&S°RTM 1054

max. bandwidth in all ranges

combination of decimation mode
and waveform arithmetics possible

at the push of a button, measurement values avail-
able internally are written directly onto the wave-

form and updated continuously

W xHxD

2

4

500 MHz

700 ps

50Q + 1.5 % or

1 MQ + 1% with 12 pF + 1 pF
50 Q: 1T mV/div to 1 V/div

1 MQ: 1 mV/div to 10 V/div

8 bit

2.5 Gsample/s; 5 Gsample/s interleaved
4 Msample; 8 Msample interleaved
Sample, Peak Detect, High Resolution

Off, Envelope, Average, Smooth
Sin(x)/x

1 ns/div to 50 s/div
10 ppm
+100 ns

Edge, Width, Video, Pattern, B-Trigger
optional: I°C, SPI, UART/RS-232

+10 div from center of screen

peak-to-peak voltage, pos. peak, neg. peak, rise
time, fall time, mean value, RMS value, period,
frequency

mean value, RMS value, amplitude, top level, base
level, peak-to-peak voltage, pos. peak, neg. peak,
period, frequency, number of pulses, number of
neg. pulses, number of rising edges, number of
falling edges, pulse width, inverted pulse width,
duty cycle, neg. duty cycle, rise time, fall time,
trigger period, trigger frequency

voltage, time, ratio X, ratio Y, number of pulses,
peak value, RMS value, mean value, rise time,

fall time, vertical marker

addition, subtraction, multiplication, division, maxi-
mum, minimum, square, square root, magnitude,
positive wave, negative wave, reciprocal, inverse,
integral, differentiation, log,,, In, lowpass filter,
highpass filter, FFT

380 mm x 175 mm x 110 mm

(14.96 in x 6.89 in x 4.33in)

4.9 kg (10.8 Ib)

8.4" XGA TFT color display (1024 x 768 pixels)

2 x USB host, USB device, LAN, GPIB (optional),
DVI-D for external monitor



Ordering information

Base unit (including standard accessories: per channel: 500 MHz passive probe (10:1), compact manual, CD-ROM (with operating and service manual),

power cord)

Digital Oscilloscope

500 MHz, 2.5/5 Gsample/s, 4/8 Msample, 2 channels
500 MHz, 2.5/5 Gsample/s, 4/8 Msample, 4 channels
Hardware options

GPIB Interface

Software options

R&S°RTM 1052
R&S®RTM 1054

R&S°RTM-B10

1305.0008.52
1305.0008.54

1305.0014.02

12C/SPI Serial Triggering and Decoding (only for R&S®RTM1054) R&S®RTM-K1 1305.0295.02
UART/RS-232 Serial Triggering and Decoding (only for R&S®RTM1054) R&S®RTM-K2 1305.0308.02
Probes

500 MHz, passive, 10:1, 10 MQ, 9.5 pF, max. 400 V R&S®RTM-ZP10 1409.7708.02

1.0 GHz, active, 1 MQ, 0.8 pF, R&S®ProbeMeter, micro button R&S®RT-ZS10 1410.4080.02
1.0 GHz, active, 1 MQ, 0.8 pF R&S®RT-ZS10E 1418.7007.02
Probe accessories

Accessory Set for RRS®RTM-ZP10 Passive Probe R&S®RT-ZA1 1409.7566.02
Spare Accessory Set for R&S®RT-ZS10/R&S®RT-ZS10E R&S®RT-ZA2 1416.0405.02
Pin Set for R&S®RT-ZS10/R&S®RT-ZS10E 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
Accessories

Front Cover R&S®RTM-Z1 1305.0272.02
Soft Case for R&S®RTM oscilloscopes and accessories R&S®RTM-Z3 1305.0289.02

Rackmount Kit

R&S®ZZA-RTM

For data sheet see PD 5214.0276.22 and www.rohde-schwarz.com.

1304.8292.02

Your local Rohde & Schwarz expert will help you determine the optimum solution for your requirements.

To find your nearest Rohde &Schwarz representative, visit
www.sales.rohde-schwarz.com
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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, broadcast-
ing, 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
+4989 412913774
customersupport@rohde-schwarz.com
1 North America
1888 TEST RSA (188883787 72)
customer.support@rsa.rohde-schwarz.com
1 Latin America
+14109107988
customersupport.la@rohde-schwarz.com
1 Asia/Pacific
+65 65 13 04 88
customersupport.asia@rohde-schwarz.com
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