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R&S®RTM
Digital Oscilloscope
At a glance

Ease of use combined with fast and reliable results
is precisely what users get with the R&S®RTM
bench oscilloscope. While other oscilloscopes are
still booting up, the R&S®RTM is already displaying
signals that would otherwise be lost in the noise,
and evaluating results. All on one screen with two
displays, with lightning fast functions.

The R&S®RTM models with 200 MHz, 350 MHz, 500 MHz
or 1 GHz bandwidth offer a maximum sampling rate

of 5 Gsample/s and a maximum memory depth of %
20 Msample. As a result, they can display signals agcu
rately, right down to the details, as well as provide'@

time resolution, even for long sequences. %

®

Besides the common measurement and anatfysis xpols,
R&S®RTM oscilloscopes have special fe re<§7that help
users to achieve the desired results qui ring de-
bugging and signal analysis. At the p a button, the
QuickMeas function graphically digpl e key mea-

surement values for the signal
and updates them continuougl/.
tests and video triggers are su%)ln
R&S®RTM.

currently active
unctions such as mask
as standard with the

As a true scope of thea rtﬁhe R&S®RTM meets the in-
creased demands oh oscilloscopes for the develop-
ment, productio ervicing of embedded hardware,
teticy, protocol and logic analysis, plus
3 a single box:
1 Time analv%l’ngh sensitivity of 1 mV/div to detect
signals that®would otherwise be lost in the noise

1 Frequ analysis: reliable fault detection with
in FT and spectrum analysis with spectrogram
op

1 izanalysis: 20 Msample with 5 Gsample/s for detailed
alysis of digital signals

rotocol analysis: simple triggering and decoding of
@serial buses

1 Digital voltmeter/frequency counter: key signal
parameters at a glance

2o
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R &S@ RT I\/I Results-oriented: fast and precise
1 Fast time to results: turn on, measure and done
1 Signal details at the push of a button: Quick

5 . B : i : O
Digital Oscilloscope s e @

. i Integrated:. EFT analysis %
B e n ef I tS a n d Llnpgc)gceuz. digital voltmeter and frequ ter
%

ke feat u res Accurate: down to the mV
y 1 1 mV/div: full measurement baRgw
1 Frontends: low noise and gsstalk
1 Deep memory: long se &at high resolutions
1 To the point: comprehgnsive triggering capabilities
> page 8
7

Usability: smart %pts

1 Easy orientatjon; céfor-coded controls

1 Two displa q@ d of one: VirtualScreen

1 Error-tole%o/redo function

1 Remot nwel/ data exchange: diverse interfaces
1 Multilin hoice of nine languages

ExtenZibie: more application power
1 ic analysis: fast and precise testing of embedded
ighs

%\&glal protocols: easy triggering and decoding
1segmented memory: 460 Msample with history function
Power analysis: current and voltage in detalil
1 Spectrum analysis: quickly identifying interactions

@ between time and frequency

> page 12
@Q Probes: excellent contacting
Q\ > page 22
@ Accessories: for rack installation and transport
> page 25
Models
Base unit Bandwidth Channel Max. sampling Max. acquisition memory Mixed signal option (MSO;
§ rate with R&S*RTM-B1 option)
analqy sligital
§ (with R&S®RTM-B1)
R&S®RTM2022 200 MHz 2 16 5 Gsample/s 20 Msample, 400 MHz,
R&S®RTM2024 200 M 460 Msamplg segmented 5 Gsample/s (max.),
memory (optional) 20 Msample (max.)

R&S®RTM2032 350
R&S°RTM2034 350 MKz
R&S°RTM2052 z
R&S°RTM2054 5

BN BN OK
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R |-t . -t d o Fast time to results: turn on, measure and done
e S u S _ O rl e n e B Optimized for fast results, the R&S®RTM starts up within
. only a few seconds. The most important measureme
fa St a n d p re C I S e results for an active signal can be obtained at the h
of a button (QuickMeas function), enabling fast si@ i)
characterization. %

R&S®RTM oscilloscopes [,‘:(}'\"5[5:{3 a decis Signal details at the push of a button:"QligkMeas

when performing everyday mea t tasks. The QuickMeas function offered by the R&SIRATM oscillo-
delivering more comprehensive I’f"'%HH?S faster. scopes is unique. At the push of a bu“iSp'ays the

| “"wmz;[t‘zmv:w*' tools such as QuickMea:s

ey = ¥ 15, | il table). The signal is also graphicalfy\dispfayed with contin-
N0 mMatn Tunctions are 3\1{}’}“1\'\/ as stai \L ‘‘‘‘‘ uous|y Updated aux|||a|’y lines rkers.

In addition to the QuickMeas re , the oscilloscopes
also provide customary gic measurement functions
such as measurement of peaksto-peak voltage and signal
frequency. The results=a re{ﬁresented in tabular form, with
statistical evaluation\f(@e}jred.

QuickMeas: key results at the push of a button

Measurement Display
value

Vp. positive peak voltage graphic display directly on
the waveform

Vp negative peak voltage

tr rise time @
tf fall time &
Mean mean voltage

Ve peak-to-peak voltage tabular display on the bot- @Q

RMS RMS value tom right of the screen

T time

Vp+: 3.50V

! o
tr4 692.31ps » F

[
’ } | | | Mean: 1.66 V}
|
&

tf< 790. J1ps

| | -
frrehprmm e w
Vp=: -180.00mV

/" Vbase: -20.00mV RMS: 2.36 V T: 100.00ns
__+our559% . f: 10.00 MHz
e ——

———
(" Bandwidth H " offset ) ]

Full
PO —)
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Measurement results in detail: cursor functions Settings in seconds: mask test

The R&S®RTM offers additional functions beyond the stan-  Mask tests quickly reveal whether a specific signal lies
dard horizontal and vertical cursor measurements. Users within defined tolerance limits and use statistic /fail
can easily apply measurements such as mean voltage,
RMS value and a pulse counter to a specific section of the
signal. At the push of a button, the “Set to Wave"” function
automatically assigns the cursors to the corresponding
signals, eliminating the need for manual positioning.

with just a few keystrokes.
from the internal memory,

TB:50ns  T:19.2ns Auto  CH1: 1.74V./DC 2.5GSais Envelope

% number of successful and faulty sweeps
% (absolute/percentage)

total test duration

Acti acoustic signal
% stop acquisition

screenshot

& print
Total: 0
e ] PO y save waveform

Width Y

output pulse

[(CH1): Ratio X RatX: 0.33333 RatX: 33.33 %
RatX: 120.00°  RatX: 0.66 7

o S e e e e ——
ﬂ’ 3 (" Ssource ) Track ( Setto Wave | Set To Screen
K N
X R\ )
AWV
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Focus on details: search and navigation

The sampling rate of up to 5 Gsample/s enables R&S®RTM
oscilloscopes to achieve a high time resolution. The mem-
ory depth of up to 20 Msample makes it possible to ac-
quire long signal sequences, e.g. 4 ms at a sampling rate
of 5 Gsample/s.

The search and navigation function helps users to man-
age even long records, enabling them to detect and mark
events within seconds. Users can search for simple signal
characteristics such as edge and pulse width, complex

bit sequences and decoded serial buses. A table lists the
matching events and can be used to navigate from one
event to another. Separate from the search function, users
can set eight event markers on the signal and easily navi-
gate through them using the Next and Prev buttons on the
R&S®RTM oscilloscopes. For detailed analysis, the zoom
function can be used to enlarge the signal up to 200000:1.

Search and navigation

Types edge

pulse width

peak

rise time

fall time

runt

clock data
pattern

protocol contents
diagram, table
up to 32

marker quick-select button

Display

Markers

Navigation
rotary knob in table

250 MSals

HR: Real Time _Rur

FFT Off

FFT Setup
4

Y(t) Setup
p)

Integrated: FFT analysis

The FFT function has a dedicated button and enables us-
ers to detect and analyze faults within a signal's spe
R&S®RTM oscilloscopes simultaneously provide a C .Q
display of the signal and a time domain window f k-

ing the sampling interval. The Autoset button i%ely
convenient: when it is pressed, the instrum tomati-

cally selects the amplitude and frequency scali hat opti-

mally matches the measured signal. g

The R&S®RTM-K18 option (see page "’s‘. the
ectrogram

R&S®RTM into a spectrum analy \v
function.

%




In focus: digital voltmeter and frequency counter
With the R&S®RTM-K32 option, any channel can be used
as a three-digit digital voltmeter (DVM) and as a seven-
digit frequency counter. The measurement is performed
regardless of the oscilloscope status, i.e. it will update
even if the acquisition was stopped.

More than a calculator: math functions

Math functions tailored to everyday problems help solve
measurement problems quickly. For example, with just a
few keystrokes users can square the voltage waveform
and divide it by the resistance in order to directly display
power over time. In addition to basic arithmetic opera-
tions, advanced functions such as derivatives and digital
filters are available. The results can also be used as argu-
ments for other math functions.

Digital voltmeter modes

AC RMS

DC

AC + DC RMS
Crest factor
Peak+

Peak-
Peak-to-peak

| Auto  CH2: 23.2V/DC 2.5GSals Avg. #16

warz R&S“RTM Digital Oscilloscope 7
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Easy comparisons: four reference waveforms
When analyzing faults, it is useful to compare the wave-
forms against a reference. The R&S®RTM provi to
four reference waveforms that can be generd Q)
press of a button. The waveforms can be sca ored in-

ternally or externally and reloaded. %

+, =%/
max./min.

square (2), square root (y)
absolute value

pos./neg. waveform
inversion

reciprocal

log10, In

derivation, integration
cycle, frequency
pos./neg. duty cycle
pos./neg. pulse width

Digital filters lowpass/highpass




A -t @ d -t 1 mV/div: full measurement bandwidth

C C u ra e 5 OW n O With their input sensitivity of up to 1 mV/div, R&S®RTM
oscilloscopes offer high vertical resolution. Other osd({[9

-th V scopes attain such high input sensitivity only by | Q

e m ing software-based zooming or by limiting the b F%’v
The R&S®RTM shows a signal's real sampling L@:\;X
the full measurement bandwidth, even at 1
y years of experience high measurement accuracy is particularly %ral when
n test and measurement measuring small signal amplitudes.

Frontends: low noise and low ¢
The accuracy of a signal displayedqn th
ties thanks depends on the oscilloscope's jgherent noise. R&RS®RTM
stem. oscilloscopes have Iow-noise%n s and A/D convert-
ers, enabling them to measureﬁr isely, even at the small-
est vertical resolutions.

red e@en when additional channels
.‘}s an excellent channel-to-
50 dB up to 500 MHz, which en-

sures that the 4&' nalfrvm one channel has the lowest pos-
sible inﬂuenceH @g nals from the other channels.

SL

This precision is retajs

10 ksample 1 Msample 10 Msample 20 Msa Ie
5 Gsample/s 2 s 200 ps 2000 ps 4Q0Q+ S 3
2.5 Gsample/s 4 pus 400 ps 4000 us 8
<o

TB:20ns T:0s Auto CH1: 89uV £ DC § GSals

RMS 82.46 pV Vpp: ‘w'eD 00 pVv

RMS: 8246V 5> 560,00 uV
Auto Measure

Meu Place H Measure 2 ‘ b Source H

e |
Clear All
“ ‘ I Peax Peak CH1 ” 5
\— \— \—/

EE——\
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Deep memory: long sequences at high resolutions
The more details an oscilloscope can show, the higher the
probability of detecting signal faults and important events.
The oscilloscope must have a high time resolution, i.e. a

high sampling rate. In addition, many applicatio%ire
long acquisition periods, for instance for anal -

sients or serial protocols. This is where R&S® cillo-
scopes excel. They offer a deep memory o sample
at a time resolution of up to 200 ps (5 sampling

rate). When combined with the R&S®RTM-K1% history and

Trigger types segmented memory option, the ms expanded to

Edge rising, falling, both 460 Msample.
LF, RF suppression, lowpass
hysteresis: automatic, small, medium, large To the point: comprehen e@g%gering capabilities
Pulss HIREE3:. 46, o, Precise triggering ensures astakle signal display on the
inter\(al: insiéé. outside. screen and fast isolation ignal events of interest.
POIErty: posiive, REgALVE R&S®RTM oscilloscopes offervnany standard trigger ca-
el 22 Bl e el pabilities, including idth, runt and video triggers.
leet: URDOS: lawer Capabilities include co x trigger conditions with logical

time: >, <, =, #

Runt level: upper, lower

linking of analo@g[tal channels. Serial protocol trig-
gers are optiona (:ilable.
polarity: positive, negative

Video PAL, PAL-M, NTSC, SECAM, SDTV 576i - R
) ' ) , / BUHS
HDTV 720p, HDTV 1080p, HDTV 10801 Dedicated by allow fast switching between the Auto

and Norma gers as well as selection of the trigger
edge ang’gource. The rotary knob for trigger level offers
additjonal operating convenience: a single press sets the
tri evel to 50 % of the signal amplitude.

signal: positive, negative
lines
frames: odd, even, all
Logic pattern over analog and digital channels

duration: >, <, =, # &

interval: inside, outside, timeout

<
Protocol (optional) content
error
B trigger edge @
TB:50ms T:0s Auto Pattern: Hxxx xxxxxxxx xxxxxxxx And 49.99kSals Real Time 1 Run

(ecHifomv=n C T T X (OBt ARINC 420 ]

Pattern Setup

CH1 500mV [

Note: Se:

e e —— ———— VL
Comparison H Time t ‘

ti>t 400 s
Sk —)\ A

warz R&S®RTM Digital Oscilloscope 9
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Overview of the R&S®RTM oscilloscope

Control elements

LAN interface for remote control or for accessing the instrument via a web browser Extensive cursor-based All instruments
comes as standard. A GPIB interface is available as an option. measurement functi can be extended
The DVI output controls a monitor or a data projector. % to 1 GHz

©

2104 - OSCILLOSCOPE - 1 GH

TB:10ps T:0s

Preset to return to default

Brilliant 8.4" XGA color
display

One-touch documentation:
easily save screenshots and
measurements

Help: context-sensitive and
always available

Knob for setting the
intensity of the waveforms

1 Menus with flat structure Vpp: 2.34V :
@ tf: 33.25ps [ | /
p { —_—

for fast access

1 Fluent in different
languages such as
German, English, French,
Spanish, Russian,
simplified and traditional
Chinese, Korean and
Japanese

Quickly ready for use

!a thanks to fast booting
y
10 J




settings

ko

Key measurement results ~ Multilevel undo/redo function  Fast access to logic and %
at the push of a button to easily restore previous protocol analysis

z - 5GSa/s T ' A TRIGGER

Direct access to frequently
required analysis functions

Easy search and navigation
between signal events

1 USB port for data ex-
change, documentation
or firmware updates

1 Additional device and
USB host ports on the
rear side

Color-coded controls
indicate the currently
selected channel

History function for analysis 1 Probe interface supports all Rohde & Schwarz probes
of 460 Msample deep 1 Digital voltmeter and frequency counter can be activated
segmented memory on every channel

1 Spectrum analysis and spectrogram on every channel

Rohde & Schwarz R&S®RTM Digital Oscilloscope 11
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Exte n S i b | a 0 r Adaptable: software options on demand
e u I I I e The base unit includes the complete functionality of an
" - advanced oscilloscope but is extensible in steps. For ex-
a | I Ca-tl 0 n OWe r ample, analysis options are available for serial buses av
p p p power electronics. The R&S®RTM keeps pace with ('b
challenges that are sure to arise in any company. @
Investments in test and measurement equipment Simple and free of charge: firmware up%
are subject to one all-important rule: the equipment  The instrument firmware is updated using " 39B st&rage
must be capable of growing with user requirements. :tev'ce' Fresd”pda;es Gan be Gownlosuad 1 ), Dy ImeErTRL
e www.rohde-schwarz.com.
Rohde & Schwarz has optimized the R&S®RTM to C@

meet this demand. Higher bandwidth: upgrade in \ ding calibration
All R&S®RTM oscilloscope mode ca upgraded to

Availability without interruption: adaptable higher bandwidths as needed. Jhe\ypgrade option in-

hardware cludes complete testing and/zalibration of the instrument

With R&S®RTM oscilloscopes, there is no need to return by Rohde & Schwarz at one of its\sgrvice centers.

instruments for upgrades. Hardware options can be en-

abled with a keycode (e.g. logic analysis) or simply in- Secure erase

stalled on site (e.g. GPIB interface), yielding the following The secure erase fupc ionpr tects sensitive data. This

benefits: central function re || user data and settings, includ-

1 Quick and easy installation of new options ing device setup& and\reference waveforms.

1 Instrument immediately ready for continued use
1 No additional installation costs

&

1 No additional expense for alignment or recalibration after
installation of options

200 MHz to 350 MHz R&S®RTM-B201
200 MHz to 500 MHz R&S®RTM-B202

200 MHz to 1 GHz R&S°RTM-B203
350 MHz to 500 MHz R&S®RTM-B200
350 MHz to 1 GHz R&S®RTM-B204
500 MHz to 1 GHz R&S®RTM-B205
Logic analysis (MSO) R&S?RTM-B1
GPIB Interface R&S°RTM-B10
Serial triggering and 12C/SPI R&S®RTM-K1

decoding

UART/RS-232/RS-422/ | R&S®RTM-K2

RS-485
CAN/LIN R&S®RTM-K3
12S/LJ/RJ/TDM R&S®RTM-K5
MIL-STD-1553 R&S®RTM-K6
ARINC429 R&SRTM-K7
History and segmented R&S®RTM-K15
memory
Spectrum analysis and R&S°RTM-K18
spectrogram
Power analysis R&S®RTM-K31
Digital voltmeter (DVM) R&S®RTM-K32




Logic analysis: fast
and precise testing
of embedded
designs

The R&S®RTM-B1 option turns the R&S®RTM into an
easy-to-use mixed signal oscilloscope (MSO) with 16
digital channels

Logic analysis features
Channels 16 divided over two logic probes

10 Msample with two logic probes;
20 Msample with one logic probe

Acquisition memory

2.5 Gsample/s with two logic probes;
5 Gsample with one logic probe

Sampling rate

100 kQ + 2% || = 4 pF (meas.) at the probe,

©©

Input impedance

400 MHz (meas.)
40V (V)
500 mV (Vn,,) (meas.)

Max. input frequency

Max. input voltage

Min. input signal
deviation

TB:10ps T:0s | Auto CH2: 23V./DC

 Ne————————————————————————————————
(O AT E] O CHz: 2V: | I a—n S

|

" Bandwidth ) Offset )

)

T

e
Coupling ‘\ Termination

(wze _mm

Invert H

4

R e —

Precision measurement: up to 5 Gsample/s
sampling rate

The R&S®RTM oscilloscopes' sampling rate of up to
5Gsample/s makes it possible to accurately me e the
timing of logic signals. Since the signals can be%

time-referenced to one another, timing and

can be detected with greater ease, e. g o para!lel
bus signals. R&S®RTM oscilloscopes u e h| h sam-
pling rate over the entire acquisition ti urmg high

time resolution even for long acquisitio

Deep memory: acquire lon @ sequences
Logic signals are stored in th %TM with up to

20 Msample, or even up t&&sample when combined
with the R&S®RTM-K15 ion.\this long acquisition peri-
ods in combination with"thethigh sampling rate makes it
easy to detect timin rofs even far from the trigger point.
The different mem@%hs for the digital and analog
channels eliminate tW ed to restrict the acquisition peri-
ods for digital Is.

Better o - @ VirtualScreen
Superim%splays of logic and analog signals

are har d and make analysis more difficult. The
Virtual en of the R&S®RTM oscilloscopes uses a differ-

ent gpproach. It doubles the usable screen area for clear
di of the channels with no overlapping. Math, refer-

%@\\ey nd logic signals can be displayed above or below
thQ analog channels.

Everything at a glance: activity display

The R&S®RTM oscilloscopes' activity display provides a
clear overview of the current status of all logic channels
(high, low, toggle), regardless of the trigger settings. Users
can see the status of all logic signals at a glance.

10 MSals

V Scale A
‘ More 112 |

Rohde & Schwarz R&S®RTM Digital Oscilloscope 13



S e ri a | rOtO CO | S . Tools for protocol analysis: triggering and
p . decoding options
. . Serial bus signals include control, address and clock%
t d mation in addition to the user data. Consequently, addi
e a Sy rI g g e rl n g a n tional software support is typically required for de g
. systems that use serial data buses. Isolating p
d d specific events becomes easier if the oscillo, trig-
e CO I n g ger on the content of the serial protocol tha%g used
and display the decoded message.

The R&S®RTM provides versatile toolm Otocol-specific
triggering and decoding of serial es. Extensive
trigger capabilities help acquir nt events. Because
decoding is hardware-imple d, the R&S®RTM enables
smooth operation while qwcklys ating faults.

VAN
10 MSais Real Time un

_—m
12C Setup

O 1 Y ¥ S ¥ W
SCL (CHY) 11111 H\H [l H‘\
LU

JUUL Juul [ RIR

Iy 1 N
Y U U

11110100 co101100
0xf4

s for thresh

/O L k,—____—\ e S —
Number of Bytes = |- Byte ‘ Value

‘J/ﬁ
(S—— ] | = - )

fYI >
s
PO - A
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Everything at a glance: clear display
Decoded protocols can be displayed in all conventional
formats, including hex and ASCII. The different sections of
the message (address, data, start, etc.) are color-coded to
make analysis easier. Label lists can be loaded to simplify
and speed up interpretation. IDs and addresses in the data
stream are designated with easily understood aliases such
s “Engine Speed” instead of in hex format. A tabular list-
ing of the decoded data is provided in addition to the usual
honeycomb diagram.

Complete communications instead of snippets:
deep memory

The deep memory of the R&S®RTM makes it possible to
acquire meaningful communications segments and helps
users quickly understand the DUT behavior in context. The
detailed display of the decoding is adjusted automatically
depending on the zoom factor. The decoded data can also
be displayed in tabular form, keeping everything clear.

Intuitive: search and navigation
The different tools for protocol analysis are tightly |nte—
grated. The search function can be used to quiq
protocol-specific content segments, making &
tween segments possible. For example, whe

decoding table is selected, the correspo ata is also
highlighted on the displayed wavefor
Multiple protocols in parallel; ot@ problem

ing factors. The R&S®RTM decog
buses in parallel, making it |
unwanted interactions. T
vides a clear overview

Options for triggering and decoding

Application Serial standard Option
Embedded I2C/SPI R&S°RTM- K1
UART/RS-232/RS-422/RS-485 R&S®RTM- K2
Automotive CAN/LIN R&S®RTM-
Audio 12S/LJ/RI/TDM R&S®
Aerospace and defense MIL-STD-1553
ARINC429

MIL-STD-1553 - B1

Trigger On : Error

Synchronization

Manchester

3 protoco Rohde & Schwarz R&S®RTM Digital Oscilloscope 15
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