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R &S@ RTP Benefit from the advanced technology in the
R&S®RTP oscilloscope. Customized frontend ASICs
and realtime processing hardware enable highly
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The R&S®RTP high-performance oscilloscope combines
high-class signal integrity with a fast acquisition rate. The
Rohde & Schwarz designed frontend components enable

an expandable oscilloscope platform from 4 GHz to 8 GHz.

Dedicated acquisition and processing ASICs and a high-
precision digital trigger deliver an industry-leading acquisi-
tion rate of approx. 1 million waveforms/s.

The R&S®RTP is the world's first oscilloscope to compen-
sate the impairment of the signal contacting in realtime
while maintaining the high acquisition rate. Hardware-
based compensation filters are configured using user-
applied S-parameters. With the R&S®RTP, it is even pos-
sible to trigger on deembedded signals.

A

)

The R&S®RTP oscilloscope combines multiple instrument
capabilities for time-correlated debugging in one box. Ad-
ditional integrated test resources such as MSO or multiple

ful debugging tool. With all this in a compa
format plus silent operation, the R&S®RT
the best fit for any lab.

Benefits and key features
Realtime signal integrity

1 High-performance frontend
1 Realtime deembedding

1 Hardware-accelerated pr
1 Comprehensive analysj

> page 6
7

Multi-instrument \ca ility

1 Time-correlated anabysis of multiple signal types

1 Multiple 18- -precision voltage and current
channels

> page 1i
Com . configurable

1 Most pact high-performance instrument platform

1 Highest configuration flexibility
1 ced user interface
% ge 20

%

sing for fast results

ols

omprehensive probe portfolio
> page 22

R&S®RTP oscilloscope models
1 Bandwidth (4 analog channels):
+ R&S®RTP084: 8 GHz
» R&S®RTP064: 6 GHz
- R&S®RTP044: 4 GHz
1 Sampling rate: 20 Gsample/s per channel
1 Acquisition memory:
= 50 Msample per channel
» max. 2 Gsample
1 Acquisition rate: approx. 1 million waveforms/s
1 Mixed signal analysis (MSO) with 16 digital channels:
» 400 MHz bandwidth
» 5 Gsample/s sampling rate
+ 200 Msample memory depth
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Oscilloscope innovation.
Measurement confidence.
Enabling technologies

Rohde & Schwarz engineers focus on making oscilloscopes better. They use leading-edge téchn ogies
for hardware and software designs and incorporate innovative features such as fastest signghat [
an entirely new trigger architecture and the touchscreen-optimized user interface. Th \'
high-performance oscilloscope family continues this tradition of innovation and off &ue first: high-
performance signal integrity in realtime in a compact instrument format. ;X

7
High-performance & nﬂ%Sle
i

Measurement accu highly dependent on the com-
e.g. amplifiers, samplers and

& Schwarz uses its in-house exper-

tise to design thebest analog integrated circuits. Users

benefit fro se, high measurement dynamic range

and extrem mperature-stable results.

Rohde & Schwarz in-house designed integrated
circuits.

Leading-edge multi-chip modules

Rohde & Schwarz uses multi-chip modules to combine the
best of the different technologies for excellent frontend
performance. As a critical component for both signal in-
tegrity and ruggedness, the termination resistor is manu-
factured with in-house technologies and laser-trimmed for
precise input matching.

Fastest throughput processing — ASIC

A high acquisition and processing rate supports fast
detection of rare signal faults and ensures a respon-

sive instrument during operation. The highly integrated
Rohde & Schwarz ASIC is capable of running multiple par-
allel processes, which dramatically reduces blind time.



Realtime deembedding and advanced triggering
The R&S®RTP features powerful processing components
directly after the A/D converters for realtime correc-

tion of the transmission path from the DUT. The unique
Rohde &Schwarz digital trigger system follows in the pro-
cessing path and operates based on the same compensat-
ed A/D converter samples. Users benefit from highest ac-
quisition speed even with activated realtime deembedding
and precise triggering on compensated signal events up to
the full bandwidth.

Realtime [ W Realtime
deembedding ¢} deembedding
) = I

ST
- mm i Full-bandwidth
triggering

R&S®RTP re .‘!m(m and trigger board

Quiet and compact

The R&S®RTP instrument platform is designed for minimal
bench space and lowest acoustic noise. Managing power
consumption is critical in such a highly integrated instru-
ment. Sophisticated temperature management starts wi
the hardware design, uses advanced head spreading can-
cepts and includes an optimized air flow design. Us@
the lab will enjoy a compact, extremely quiet instr@ :

o
@ T ' V

s LR

E Extremely compact layout of the R&S®RTP.

touch display is embed-
luminum front panel. This
ign supports precise opera-

Premium front panel desi
The 12" high-resolution ca

ded in a precisely milled sgli
high-quality, long lifetime

tion of the touch ven at the corners. Multicolor

LEDs at the cha s and on various sections of the o)

front panel guide U intuitively. Key components of the 36

Rohde &Schwarz graphical user interface, such as the mul- A
o

R&S*RTP premitm front panel
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Realtime signal
Integrity
High-performance
frontend

Flat frequency response of the R&S°RTP084
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Flat frequency response and high SFDR for

precise and fast measurements

The input components of the R&S®RTP assure high mea-
surement fidelity without time-consuming correction dur-
ing postprocessing. Users benefit from reliable res %
the industry-leading acquisition rate of approx. 1 mii

waveforms/s. %

The R&S®RTP is ideal for precise measurem high-
speed signals and wideband RF applicationsﬁ o its flat
frequency response, high effective nu f bits (ENOB,

> 6.5) and large spurious free dynamie.r (SFDR,
> 45 dBc). w@%

High input sensitivity of 1/mV/div for small signals
The instrument supports measurement of small signals

thanks to its high vertical input/8ensitivity down to
1 mV/div without Iimitati%’the maximum measure-

ment bandwidth.

@

In combination e=sophisticated shielding design, a
channel-to-chan @I tion of > 50 dB maintains the high

measurementcy for multichannel measurements as
well. %

High temyperature stability for consistent results
The de f the R&S®RTP frontend is optimized for al-

most’ze C drift and high temperature stability. Measure
withoutthe interruption of updating calibration steps dur-
day. The tight temperature control of the R&S®RTP

nsures stable results. And the speed-controlled fan keeps

@ acoustic noise at a whisper level.

@ Low intrinsic jitter

The sampling clock for the A/D converters is optimized
for low intrinsic jitter. It uses an oven-controlled crystal
oscillator (OCXO) as a reference. This ensures long-term
jitter stability for acquisitions with deep memory up to
2 Gsample.




Realtime
deembedding

Deembedding in realtime for fast results

The R&S®RTP extends traditional deembedding capabili-
ties with flexible filter structures directly after the A/D con-
verters. This allows waveform correction in realtime. The
advantages over deembedding the acquired waveform
during postprocessing are the measurement speed and in-
strument responsiveness.

With realtime deembedding on, the R&S®RTP retains

the maximum acquisition rate of approx. 1 million
waveforms/s. Debugging tasks such as searching for spo-
radic signal faults and eye diagram analysis are achieved in
a fraction of time.

Distorted
waveform

Correction of cascaded signal paths
A cascade of signal path blocks can be defined for

deembedding. The individual blocks are described by S-
parameters that can be derived from simulatio
sured with a vector network analyzer. The de
software automatically calculates the correc

the overall system response. %
Triggering on corrected signals

With the R&S®RTP, for the first time us n trigger on
corrected waveforms and focus ugging the true de-
vice characteristics. The uniquedi igger system oper-

ates with the sampling points o /D converter and the
realtime deembedding filtqéke trigger evaluates the real
device signal since the distortion effects of the measure-
ment path have been removed.

7
Full bandwidth f@llfﬁgger types
The powerful trigger em of the R&S®RTP goes beyond
the limits of tra@g#@al high-performance oscilloscopes. In
addition to trigger, advanced trigger types such
as pulse wi nt and setup &hold work up to the full
bandwie instrument. This enables fast isolation of
high-fregueney signal components. The trigger sensitivity

is adju le from O div to b div and the trigger resolu-

tioncan be extended up to 16 bit with the high definition
m Users can reliably trigger on even the smallest sig-

%% tails.

&

Continuously corrected waveform
for trigger, analysis and display

g

Realtime
deembedding
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Hardware-
accelerated
processing for
fast results

Quickly find signal faults with approx. 1 million

waveforms/s e TVpical
acquisition rate

The R&S®RTP oscilloscopes process and display approx.
1 million waveforms/s in standard operating mode. This
allows you to detect sporadic signals quickly and reliably.
This update rate is unique for high-performance oscil-
loscopes. A high acquisition rate is even available when
Zoom or cursor measurements are active.

Fast eye mask test and histogram

With the R&S®RTP oscilloscope, mask tests and the histo-
gram display are hardware accelerated and deliver fast 1,
sults with high statistical confidence. Signal anomalies @
unexpected results are easy to identify. Defining m %
easy and flexible. You can define a new mask di c@
the display in just a few steps. Each mask can of

up to eight segments.
The histogram on the R&S®RTP oscilloscope is abplicable

on input signal levels (vertical) or transiti in the time-
base (horizontal) to analyze noise an On each his-
togram, the statistical data can be ved together with
other measurement functions.
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Increase realtime resolution with 16-bit HD mode Resolution as a function of the filter bandwidth

The low-noise frontend and single-core A/D converters are Filter Resolution

the foundation for the high measurement accuracy and Inactive 8 bit

dynamic range of the R&S®RTP oscilloscopes. The high 2 GHz 10 bit ®
definition (HD) mode activates configurable low-pass filter- 1 GHz 11 bit (4@
ing of the signal after the A/D converters. The hardware 500 MHz 12 bit @
implemented filters reduce the noise in realtime, effec- 200 MHz to 10 kHz 16 bit )L

tively increasing the signal-to-noise ratio. Users can adjust @@

A

the filter bandwidth and increase the vertical resolution b
stepwise. The maximum resolution of 16 bit is achieved at

200 MHz bandwidth. @
With the Rohde &Schwarz 16-bit HD mode, even the digi- @%

tal trigger system benefits from the increased resolution,
making it possible to trigger on the smallest signal details.
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Comprehensive

analysis tools
Jitter analysis

Powerful jitter analysis functions
R&S®RTP oscilloscopes offer a wide range of jitter analysis

Standard functions

functions. You can start with automated jitter measure- Period
ments like cycle-to-cycle jitter and time interval error (TIE). Frequency
And then see further signal details with additional tools Setup ,
Setup/hold time
such as track, long-term trend and FFT on track. As an Setup/hold ratio
example, you can determine frequency interference by gfﬁﬁa‘rate
applying FFT analysis to the cycle-to-cycle jitter measure- Y :\A'/”(;z;’j'
ment traCk. skew phase

1 Long-term trend: display of measurement results from
different acquisitions in a separate figure to detect slowly
developing trends, such as thermal changes

1 Track: graphic display of multiple measurement results
(i.e. TIE) over the entire acquisition period

1 Histogram: convolution density of measurement results
in a bar graph

1 FFT on track: FFT analysis on the measurement result’s
track curve |

1 Eye diagram: automated eye diagram measurements bl ‘ LRI
and mask tests for data signals with separate clock G " “tﬂ»'.}‘i'“h
signals, e.g. DDR interfaces (available as an option) @

©
The following displays and analysis functions are available: ~
2N .

SSB06s 1927785 22035 LAINSIS  G0M27ps  BOBZZ@n 2318061

Modify meas ...

B source:

36.750 3

Advanced Setup
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Automatic
compliance tests

Easy configuration and automatic control with
R&S®ScopeSuite

R&S®ScopeSuite is generic compliance test software that
runs on the R&S®RTP oscilloscope or on a separate Win-
dows PC. It controls the measurement settings and test
sequence on the R&S®RTP and guides you through all
selected tests. Detailed, image-based instructions make
it easy to correctly connect the oscilloscope, the probes,
the test fixture and the device under test. User data, all
test setup settings and measurement report definitions are
simple to configure. The limit editor lets you individually
adjust test limits.

Flexible test execution

For debugging during development or for stability verifi-
cation, single tests and test sequences can be repeated.
Limit lines and other parameters can be adjusted for each
test repetition.

Configurable reports for result documentation

Documenting the measurement results is an essential part
of compliance tests. The R&S®ScopeSuite offers an exten-
sive range of documentation functions. You can add m
surement details and screenshots to the pass/fail result

The available output formats are PDF, DOC and HTN@

Interface standard

=
uUsB y
USB 1.0/1.1/2.0/HSIC R&@1
Ethernet

10/100 Mbit Ethernet

1 Gbit Ethernet &S®RTP-K22
2.5G/5GBASE-T Ethernet R&S®RTP-K25
10 Gbit Ethernet R&S®RTP-K23
PCI Express &

PCle Express 1.1/2.0 R&S®RTP-K81
(up to 2.5 GT/s)

MIPI y

MIPI D-PHY R&S®RTP-K26
Memory

DDR3/D DR3 R&S®RTP-K91

<
e

Automated PC| Express compliance test

0 - Shwen Ads CuoTTi 2013085 0754

O totolon.
Nolo¥onh
QOO0 Ry
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Frequency domain
analysis

Multichannel frequency analysis

R&S®RTP oscilloscopes feature a fast and responsive FFT
on up to four channels in parallel. The low-noise frontend
and the A/D converter's high effective number of bits

(> 6.5) provide an outstanding spurious-free dynamic
range, so that even weak signals can be identified.

Frequency analysis setup made easy
Configure the frequency analysis function of the R&S®RTP
by simply entering typical parameters: center frequency,
span and resolution bandwidth (RBW). The RBW is inde-
pendent of the time/div setting. Parameters such as win-
dow type, FFT overlap, gating and scaling parameters can
be optionally configured.

@
o
<)

er that works in
s can be graphi-

Zone trigger in frequency displ
R&S®RTP oscilloscopes offer a zon
the frequency domain. Up to eig
cally defined in the spectrum di and used to trigger
the oscilloscope. Typical applic s include fast detection
and analysis of unwan issions, frequency hopping
patterns and radar bu

#
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Spectrogram: display changes in power and
frequency over time

The R&S®RTP-K37 spectrogram option analyzes time-
varying signals in the frequency domain. The spectrogram
visualizes the variance of power and frequency versus
time. This feature allows you to quickly analyze AM/FM
modulated signals as well as signals from radar and fre-
quency hopping systems.

Ch1Whm 1 x

[ s6i O}

888 File Horizontal Trigger Vérfica) MathCursor Meas Masks Analysis Display

Logarithmic display AP YRARLeR@ BR &0
For measurements such as EMI debugging, a logarithmic ‘ S EResut Table: . XY

Freauency Vo
30177002
e

scaling of the frequency axis is useful to better display ‘ : : ‘ R
values of several orders of magnitude. The R&S®RTP-K37 & 1 —

5 14.9958496
J sty

spectrogram option supports this functionality for the fre-

quency and spectrogram display. @

\ 888 Flle Horizontal Trigger Vertical Math Cursor Meas Masks Analysis Display

B

nt CPO"EqRE®E Tl
intermodulation prod-
each peak has to be
37 option, the peak list
tomatically. Each peak is

Automatic peak list measu
To analyze a device's harmoni
ucts, the power and freque
measured. With the R&S®
measurement is performe

ChiWimi S}

measured indivi d displayed directly in the mea-
surement graph onally in a table. The peaks are
marked in the fr y display. Frequency and power in-
formation is isplayed.
== 5 Z?E‘TE
@88 File Horizontal Trigger Vertical Math Cursor Meas Masks Analysis Display
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Wideband
RF signal analysis

Precise wideband RF signal analysis
The R&S®RTP lets you perform precise wideband RF mea- O D

surements up to 8 GHz on up to four channels simultane- y
ously. For measurements with an RF carrier frequency be- SR @
R&S*RTP064

tween 8 GHz and 85 GHz, a combination of the R&S®RTP

with an R&S®FSW signal and spectrum analyzer is used. @S
An effective analysis bandwidth of up to 5 GHz can be RESTRITS44 /X
achieved. /X

Analysis bandwidth

The RF characteristic of the R&S®RTP is outstanding. With
a sensitivity of 160 dBm (1 Hz) and a signal to noise ratio
of 115 dBm, the R&S®RTP is qualified to accurately analyze
the RF signal.

RF frequency

For measurements on digital modulated signals, the
R&S®RTP can be combined with the R&S®VSE software.

Horizontal

Up-Down-Chirp 20 ps

hll Ch1Wfm1

Spectrum of
Chirp Pulse

Meas Results x
34725 ps
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Advanced RF signal analysis

The R&S®VSE vector signal explorer application software
analyzes complex signals such as pulsed radar and digi-
tally modulated signals. This software provides a wide
range of analysis tools for debugging and optimizing cir-
cuit designs. The R&S®VSE offers generic I/Q analysis and
analog demodulation capabilities. Additional options such
as pulse and transient analysis or a powerful vector signal
analysis are available. The R&S®VSE software runs directly
on the R&S®RTP or alternatively on an external PC.

The R&S®RTP also works with external analysis tools like
MATLAB®. This allows you to analyze proprietary signals
based on a customized algorithm with maximum flexibility.

R&S®VSE vector signal explorer software

Analysis option

R&S®VSE base software
1/Q analyzer

R&S°VSE-K6
Pulse analysis

R&S®VSE-K7
Modulation analysis of AM/FM/PM modulated single carriers

R&S®VSE-K60
Transient analysis

R&S®VSE-K70

Typical measurements

Baseband I/Q analysis e
Statistical ADP and CCDF an
and. o

Measurement of ACLR, OBW
Pulse parameters %
Pulse repetition inte
Point-in-pulse meas;%
Modulation depth

Frequency deviatio )

Phase deviation (PM)

Frequency ho g signal
Chirp signals

Spectro@g%\wm lay
Analysis o ally modulated signals

Vector signal analysis

R&S®VSE-K96
Generic OFDM analysis

CELLELE
oa(_ O
ann 3,

f user-defined OFDM and OFDMA signals
of any PSK or QAM (up to 4096QAM)

R&S®VSE
Vector signal explorer
software

MATLAB®
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