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At a glance

Test applications for oscilloscopes range from
debugging complex electronic circuits to measuring
the signal integrity of high-speed bus signals and
characterizing power electronics with dangerous
voltage levels. Measurement accuracy and operator
safety depend on the probes and accessories that
are used.

Rohde & Schwarz passive probes are the perfect acces-
sory for general measurement applications involving low-
frequency signals. The very fine, spring-loaded tip allows
precise and reliable contacting of signal lines.

Active broadband probes are ideal for applications where
low loading on the DUT is crucial or when the mea-

sured signal contains high-frequency signal components.
Rohde & Schwarz broadband probes feature a very low
load and a wide dynamic range. The integrated, high-
precision DC voltmeter permits fast and easy testing (both
differential and single-ended) of DC voltage levels on sig-
nal lines, irrespective of the oscilloscope settings. The con-
figurable, integrated micro button makes it easy to operate
the oscilloscope when measuring with multiple probes.
An extensive range of probe accessories ensures optimal
contacting.

Operator safety is the highest priority during measure-
ments on power electronics. Rohde & Schwarz offers high-
voltage probes and current probes for measurements up
to CAT IlI.

EMC near-field probes open a new application field for
oscilloscopes. High sensitivity and the powerful spectrum
analysis function make the R&S®RTO digital oscilloscopes
a valuable tool for analyzing EMC problems when used in
conjunction with near-field probes.

Key facts

1 Probes for every application: differential or single-
ended voltage measurements, current measurements,
EMC near-field measurements

1 Active probes with very low load due to high input
impedance of up to 1 MQ || 0.3 pF and wide dynamic
range of +8V

1 R&S®ProbeMeter: integrated voltmeter with 0.1%
measurement uncertainty for precise DC measurements

1 Simple operation using the configurable micro button

1 Comprehensive accessories for maximum flexibility
during contacting

1 Passive probes included with every Rohde & Schwarz
oscilloscope



Models

Probe Bandwidth | Attenuation| Input Input Dynamic Comment/extras
factor impedance | capacitance | range

Passive probes
> page 6

R&S®RT-ZP10 500 MHz

R&S®RTM-ZP10 500 MHz
Passive broadband probes
> page 7

R&S®RT-2Z80 8 GHz

Active broadband probes
> page 8

Single-ended
R&S®RT-ZST10E 1.0 GHz
R&S®RT-ZS10 1.0 GHz
R&S®RT-Z2S20 1.5 GHz
R&S®RT-ZS30 3 GHz
R&S®RT-ZS60 6 GHz
Differential

R&S®RT-ZD10 1 GHz
R&S®RT-ZD20 1.5 GHz
R&S®RT-ZD30 3 GHz
R&S®RT-ZD40 4.5 GHz
High-voltage probes

> page 14

Single-ended
R&S®RT-ZH10 400 MHz
R&S®RT-ZH11 400 MHz
Differential

R&S®RT-ZDO01 100 MHz

Current probes
> page 16

R&S®RT-ZC0O5B 2 MHz

R&S®RT-ZC10 10 MHz
R&S®RT-ZC10B

R&S®RT-ZC15B 50 MHz
R&S®RT-ZC20 100 MHz
R&S®RT-ZC20B

R&S®RT-ZC30 120 MHz

EMC near-field probes

> page 18

R&S°HZ-14 9kHzto 1 GHz
R&S®HZ-15 30 MHz to 3 GHz

10:1 10 MQ ~ 9.5 pF
10:1 10 MQ ~9.5pF
10:1 500 Q 0.3 pF
10:1 1 MQ 0.8 pF
10:1 1MQ 0.8 pF
10:1 1 MQ 0.8 pF
10:1 1MQ 0.8 pF
10:1 1 MQ 0.3 pF
10:1 1T MQ 0.6 pF
10:1 1 MQ 0.6 pF
10:1 1 MQ 0.6 pF
10:1 1MQ 0.4 pF
100:1 50 MQ 7.5 pF
1000:1 50 MQ 7.5 pF
100:1 8 MQ 3.6 pF
1000:1

0.01 V/A - -

0.1 VIA

1 V/IA

400 V (RMS),

400 V (RMS),

(RMS)

300 V (RMS) (CAT I1)
( )
( )

300 V (RMS) (CAT I1)

20 V (RMS)

+5V,

with R&S®RT-ZA15:
+70 V DC/

+46 V AC (peak)
+5V

1 kV (RMS) (CAT 1)
1 kV (RMS) (CAT II)

=140V (100:1),
+1400 V (1000:1),
1 kV (RMS) (CAT 1)

500 A (RMS)

150 A (RMS)

30 A (RMS)

5 A (RMS)

pre-adjusted for R&S®RTO

pre-adjusted for R&S®RTM

R&S®ProbeMeter and micro button
for instrument control

R&S®ProbeMeter and micro button
for instrument control; R&S®RT-ZA15
included with the R&S®RT-ZD10

power supply via USB

Rohde &Schwarz probe interface for
probe detection and power supply

power supply via R&S®RT-ZA13

Rohde &Schwarz probe interface for
probe detection and power supply

power supply via R&S°RT-ZA13

Rohde & Schwarz probe interface for
probe detection and power supply

power supply via R&S®RT-ZA13

passive and active E and H near-field
probe for EMC debugging

E and H near-field probe for EMC
debugging, 20 dB gain with
R&S®HZ-16
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Selecting the right
probe

The first step in selecting the right probe is to
analyze the measurement task. Is a single-ended
or a differential measurement needed? Which
maximum frequency components need to be
transferred? What is the maximum input voltage
that can occur?

Differential or single-ended measurement
Differential probes make measurements possible when
neither of the two test points is connected to ground. An
example is voltage measurements on components without
a connection to ground, which is necessary when charac-
terizing switching power supplies. Differential probes are
also needed for low-noise measurements on differential
signals.

Differential probes can in fact also be used for single-
ended measurements. Single-ended probes often offer a
higher input impedance, a lower input capacitance and the
advantage of a wider dynamic range.

Bandwidth and rise time

Bandwidth is one of the most important parameters when
selecting a probe. It defines the cutoff frequency after
which a signal will be displayed more than 3 dB (approx.
30%) weaker than it actually is. For an accurate signal
representation, the cutoff frequency of the measurement
system (oscilloscope and probe) must be greater than the
highest frequency component to be displayed. WWhen mea-
suring digital signals, the measurement bandwidth should
be 3 to 5 times greater than the clock rate (For debugging
a digital design, a bandwidth that is 3 times greater is suf-
ficient. For conformance tests on digital interfaces, the
bandwidth must be 5 times greater than the clock rate.).

When measuring fast slopes, such as when characterizing
switching power supplies, the critical parameter is the rise
time of the measurement system (oscilloscope and probe).
For precise measurements, the rise time of the measure-
ment system should be a factor of 3 to b times lower than
the rise time of the pulse being measured.

T R&S®RT-ZA13 power supply required.
2 With Rohde&Schwarz probe interface for receiving power from the
oscilloscope.

Dynamic range

The dynamic range of a probe is defined as the maximum
measurable input voltage. It is specified for DC voltage and
often decreases as the frequency increases. In the case
of differential probes, a distinction is also made between
common mode and differential mode dynamic range. The
common mode dynamic range determines the valid in-
put voltage range for a single differential input, measured
with reference to ground. The differential mode dynamic
range defines the maximum measurable input differential
voltage.

To accurately measure steep, large-amplitude slopes, a
sufficiently wide dynamic range must be available at high
frequencies. When measuring the residual ripple of DC
switching power supplies, very small signals with a large
DC component must also be measured. To make the full
A/D converter resolution available, modern probes have
the option to feed in a DC offset.

m Standard delivery. One probe per oscilloscope channel.
® Recommended. Available as an option.
0 Compatible. System bandwidth may be limited on probe or base unit.

Manual configuration on oscilloscope may be necessary for compensation.

_______________|Scope series

Model,

bandwidth
Passive probes
R&S®RTM-ZP10 500 MHz
R&S®RT-ZP10 500 MHz
Passive broadband probes
R&S®RT-Z2Z80 8 GHz
Active broadband probes: single-ended
R&S®RT-ZS10E 1 GHz
R&S®RT-ZS10 1 GHz
R&S®RT-ZS20 1.5 GHz
R&S®RT-ZS30 3 GHz
R&S®RT-ZS60 6 GHz
Active broadband probes: differential
R&S®RT-ZD10 1 GHz
R&S®RT-ZD20 1.5 GHz
R&S®RT-ZD30 3 GHz
R&S®RT-ZD40 4.5 GHz

High-voltage probes: differential
R&S®RT-ZH10/R&S®RT-ZH11 100:1/1000:1
High-voltage probes: differential

R&S®RT-ZDO01 1000 V
Current probes

R&S®RT-ZC0O5B? +500 A (RMS)
R&S®RT-ZC10" +150 A (RMS)
R&S®RT-ZC20" +30 A (RMS)
R&S®RT-ZC30" 5 A (RMS)
R&S®RT-ZC10B? +150 A (RMS)
R&S®RT-ZC15B2 +30 A (RMS)
R&S®RT-ZC20B? +30 A (RMS)

EMC near-field probes

R&S®HZ-14/R&S°HZ-15 9 kHz to 1 GHz/30 MHz to 3 GHz



In the case of high-voltage probes, operator safety is a key
consideration. High-voltage probes therefore have special

insulation, protection against accidental contact and other
protective mechanisms. These probes are characterized by
the maximum voltage to ground and by the measurement

category. The measurement category defines the measure-
ment environments in which the operator is still protected.
A probe may only be used in the measurement categories

for which it is defined.

Load on the device under test

A measurement system must not excessively load the
circuit under test, both to prevent degraded signals and
to ensure that the functioning of the DUT is not impaired.
The key is to use probes with a high input impedance and
a low input capacitance. The resulting input impedance

is highly dependent on the frequency and is typically less
than 500 Q at the probe's cutoff frequency.

Passive probes typically have an input impedance of
10 MQ and an input capacitance of > 10 pF. Active probes
typically have an input capacitance of < 1 pF at an input

2022/24, 2032/34, 2052/54, 2102/04,
200 MHz 350 MHz 500 MHz 1 GHz

1022/24, 1032/34,
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impedance of 1 MQ and are especially suited for measure-
ments on circuits with high-speed signals > 100 MHz. For
the measurement, it is important to select the right probe
accessories for contacting with the DUT. Long pins and
leads increase the capacitance and inductance, lower the
maximum measurement bandwidth and lead to excessive
overshoot and ringing artifacts at the pulse slopes.

Expanded functions and probe accessories

In addition to the performance parameters, the supple-
mental functions for simplifying daily tasks must be con-
sidered. Examples include an integrated digital voltmeter
or a micro button. The functionality of the micro button
can be configured to allow direct control of the oscillo-
scope from the probe.

The diverse accessories offer flexibility during test point
contacting, make the operator's day-to-day work easier
and help to prevent measurement errors. Available ac-
cessories include rigid and spring-loaded tips, browsers,
adapters and extension leads. Rohde & Schwarz offers a
comprehensive set of accessories for every probe.

| R&S°RTM R&S°RTE R&S°RTO

1052/54,
200 MHz 350 MHz 500 MHz 1 GHz

1102/04, 1002/04, 1012/14, 1022/24, 1044,
600 MHz 1 GHz 2 GHz 4 GHz
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Pa SS |Ve p ro b e S g:k:‘(;:?gl:vf:rlziizgg\?e probes are the all-rounders in

the world of probes. With an input impedance of 10 MQ,
an input capacitance of 9.5 pF and a maximum input volt-
Passive probes are standard accessories for age of 400 VV (RMS), they are ideal for measurements on

Rohde & Schwarz oscilloscopes. They automatically  low-frequency signals up to 100 MHz. The BNC connec-

detect the attenuation factor, and their spring- tor alloyvs them to be used on almost any oscilloscope. A
. . code pin on the BNC connector enables Rohde &Schwarz
loaded tips make them precise to use.

oscilloscopes to automatically detect the attenuation fac-
tor. The fine, spring-loaded tip ensures good contact with
the DUT.

Individual adjustment for precise measurements
Passive probes: the all-rounders for every  In order to achieve optimum measurement accuracy at
. oscilloscope. the cutoff frequency, passive probes must be adjusted to
G the input impedance of the oscilloscope. Rohde &Schwarz
offers the R&S®RTM-ZP10 probe for the R&S®RTM digital
\ oscilloscope and the R&S®RT-ZP10 probe for the R&S®RTO
. digital oscilloscope. Whenever a probe is connected to a
% different oscilloscope input, a capacitance trimmer in the
BNC connector must be used to adjust the probe to the
specific oscilloscope input.

-

Extensive R&S®RT-ZA1 accessory set for optimal contacting.

_® Extensive accessories
- @ ® e For optimal contacting, Rohde & Schwarz offers the
‘ ‘ .\‘ b . R&S®RT-ZA1 accessory set for passive probes. It in-
cludes spare spring-loaded tips, rigid tips, ground contact
/ ‘ ‘ (@) springs, ground leads and color-coded rings.
/ OO
@)

R&S®RT-ZA4 mini clips and R&S®RT-ZAS micro clips for reliable contacting,

especially when using multiple probes.

/1/1/

Bandwidth | Attenuation Input Dynamic range | Comment Order No.
factor impedance

Probes

R&S°RTM-ZP10 500 MHz 10:1 10MQ | 9.56pF 400V (RMS) 2.5 mm tip diameter, 1409.7550.00
300 V (RMS) (CAT Il)  pre-adjusted for R&RS®RTM

R&S®RT-ZP10 500 MHz 10:1 10 MQ || 9.5 pF 2.5 mm tip diameter, 1409.7708.02

pre-adjusted for R&S®RTO
Accessories

R&S®RT-ZA1 accessory set for 1409.7566.02
R&S®RTM-ZP10/R&S®RT-ZP10

R&S®RT-ZA4 mini clips 1416.0428.02

R&S®RT-ZA5 micro clips 1416.0434.02

R&S®RT-ZA6 lead set 1416.0440.02



Passive broadband
probes

Low noise, high linearity and a purely passive
implementation make passive broadband probes
an economical solution for measuring controlled
impedance lines. The compact design facilitates
measurements on densely packed printed boards.

Passive broadband probes: powerful alternative

for measurements on controlled impedance

;_\\
N

lines.

Input impedance versus frequency

1MQ — ‘ ‘
T \ \ —— R&S®RT-ZS30
—— R8S®RT-ZS60
L 100k _—
5 AN — R8S®RT-2280
s \
2 10kQ S
E
= N \
(=%
= \ A
= 1@
\
*
RN
100
100Hz 1KkHz 10kHz 100kHz 1MHz 10 MHz 100 MHz 1GHz 10 GHz

Frequency ——

Economical alternative for measurements on
controlled impedance lines

Passive broadband probes are an economical, yet power-
ful alternative to active probes for measuring high-speed
signals on low impedance lines. In contrast to active
probes, their input impedance is low but remains practi-
cally constant over the entire frequency range. They fea-
ture an extremely low input capacitance and particularly
low noise. Their purely passive implementation renders
them highly linear and therefore ideal for spectrum analy-
sis applications.

The R&S®RT-Z2780 8 GHz probe provides an attenuation
factor of 10:1 at an input impedance of 500 Q || 0.3 pF. Its
SMA plug is connected to the oscilloscope via the provid-
ed SMA-BNC adapter. The probe can be easily selected as
a predefined probe from the R&S®RTO digital oscilloscope
menu. And with these simple steps, the instrument is cor-
rectly configured.

Maximum bandwidth through customized
accessories

The maximum probe bandwidth is typically defined by
the accessories that are used. Rohde &Schwarz supplies
accessories tailored to both the probe and the applica-
tion to ensure that the maximum bandwidth is available
for various contacting methods. The extensive standard
accessories for the R&S®RT-ZZ80 include solder-in pins,
rigid tips, solder-in ground pins, spring-loaded ground tips
and adapters for pin connectors. Because all probe tips
have the same design, the R&S®RT-ZZ80 accessories are
compatible with both single-ended and differential active
probes (R&S®RT-ZS60 and R&S®RT-ZD40).

Parameter
| Predefined probe
Vertical unit

l

_ Additional ”

Attenuation . )
[—]- Selecting predefined

probes with SMA or
BNC connector on the
R&S®RTO.

Bandwidth | Attenuation Input Dynamic Comment Order No.
factor impedance |range

Probes

R&S®RT-2Z80 8 GHz 10:1

500 Q] 0.3 pF

20 V (RMS)
max. input
voltage

SMA-BNC adapter included 1409.7608.02
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Active broadband
probes

Rohde & Schwarz offers an extensive range of active
broadband probes with high input impedance of

1 MQ, low input capacitance of < 1 pF and a wide
dynamic range. Useful supplemental functions, such
as offset compensation in the probe, an integrated,
high-precision voltmeter and a micro button for
convenient control of the oscilloscope, set these
probes apart.

Designed for high bandwidths

High-bandwidth probes are only possible through the

use of application-specific integrated circuits (ASIC).
Rohde & Schwarz designs these ASICs with particular at-
tention to performance. Low noise, high DC accuracy and
minimal drift versus temperature and time are the result.
Individual laser trimming of the probes during production
results in particularly high accuracy and a very flat fre-
qguency response. The design of the contact accessories
also permits a high measurement bandwidth for various
contacting methods, including manual contacting, solder-
in and plug-in connections. The compact probe head al-
lows measurements even on densely populated printed
boards, and the low weight ensures a minimal load at the
contact point.

Minimal influence on the measurement signal
When measuring the high-speed signals used in modern
electronic designs, the load from the probe must be kept
low. Rohde & Schwarz active probes meet this requirement
with 1 MQ input impedance and an input capacitance of
< 1 pF. As a result, the probe's influence on the circuit dur-
ing measurement is minimized. The optimized design of
the probe tips and accessories ensures accurate rise times
and minimizes overshoot and ringing.

Rohde & Schwarz active broadband probes with a variety of heads to match the application (e.g. R&S®RT-ZS60/-ZD40: special head design for particularly

low input capacitance).

R&S®RT-2S10/20/30. R&S®RT-ZS60.
R&S®RT-zD10/20/30. R&S®RT-ZD40.



Wide dynamic range and high linearity — perfect
for spectrum analysis

All Rohde & Schwarz active broadband probes exhibit a
wide dynamic range, which is also available at high fre-
quencies. This means that even very fast signals and
steep, high-amplitude pulse slopes can be measured.

For measurements involving particularly stringent lin-
earity requirements (such as FFT analyses using the
R&S®RTO digital oscilloscopes), an excellent choice is the
R&S®RT-ZS60 single-ended probe with its exceptionally
high linearity (THD -70 dB at 16 V (Vpp) at 1 GHz). The op-
tional R&S®RT-ZA9 N(m) adapter allows Rohde &Schwarz
broadband probes to be used with spectrum and signal
analyzers.

Integrated micro button for convenient instrument
control

Measuring with multiple probes often requires a third hand
to operate the oscilloscope. The integrated micro button
on the probe tip solves this problem. It can be configured
on Rohde &Schwarz oscilloscopes to perform a variety of
functions, such as run/stop, auto set or save waveform.

Flexible configuration of the micro button function on the

oscilloscope.

® save image to file

&iNo action

R&S°®ProbeMeter: integrated, high-precision
voltmeter

The integrated voltmeter is unique to Rohde & Schwarz
active probes. It operates independently of the oscillo-
scope and measures the DC component of a signal

with an accuracy of 0.1%. The full dynamic range of the
R&S®ProbeMeter is always available, irrespective of the
oscilloscope settings. As a result, supply voltages and op-
erating points can be quickly and precisely measured and,
with the press of a button, the DC component can be au-
tomatically compensated for AC measurements with opti-
mal dynamic range. In the case of differential probes, the
DC components of both the differential and the common
mode component of the input signal can be measured
simultaneously.

Integrated memory and future-ready probe
interface

Rohde & Schwarz active broadband probes have a data
memory that is loaded with probe-specific calibration data.
This ensures maximum accuracy and allows automatic
probe detection. Active probes have a probe interface with
a precision BNC-compatible connector that can transmit
signals up to 18 GHz. These probes will also work with fu-
ture Rohde &Schwarz broadband oscilloscopes.

R&S®ProbeMeter: high DC measurement accuracy, indepen-
dent of the instrument settings and in parallel with the mea-

surement channel.

ProbeMeter 1 ["— |[™X )

Differential f Common Mode

1.137 V
580 mV

Rohde & Schwarz Digital oscilloscopes from Rohde &Schwarz 9



Single-ended
broadband probes

A particularly wide dynamic range, exceptionally
low offset and gain errors and the right accessories
make these probes the ideal accessory for
Rohde & Schwarz oscilloscopes.

Designed for practical use: micro button for convenient instrument

control. A variety of probe tips and ground leads are included as standard

equipment.

10

High signal fidelity with active probes

Single-ended active probes are an important accessory

for modern broadband oscilloscopes. Rohde & Schwarz
offers a variety of models with a maximum bandwidth of

6 GHz. They precisely measure both high-speed and low-
frequency signals, for which it is critical that the probe
impedance places only a minimal load on the test point.
Rohde & Schwarz single-ended active probes feature a high
input impedance of 1 MQ, a low input capacitance down
to 0.3 pF and noise of 2 mV (RMS) referenced to the input.

Wide dynamic range with additional offset
compensation

In addition to the wide dynamic range of +8V,
Rohde & Schwarz single-ended active probes also offer an
offset compensation of £12 V. As a result, the DC compo-
nent of the measured signal can be compensated so that
the signal components of interest are displayed on the
oscilloscope at maximum resolution. The maximum input
voltage of 30 V ensures that the probe is not damaged by
overloads.

Wide dynamic range: £8 V, expandable with

additional offset compensation of £12 V (10 V for
R&S°®RT-ZS60)

+30V

+20V

-20V

=30V

max. +£30 V nondestructive input voltage



Exceptionally low offset and gain errors, minimal
temperature drift
Extensive set of standard accessories for the R&S®RT-ZS60 single-ended Rohde &Schwarz single-ended active probes are char-
probe. acterized by impressively low offset and gain errors. The
minimal gain drift coupled with the offset compensation
3 permits precise measurements — even over extended pe-
"{ § riods of time and at varying temperatures. Frequent com-
- pensation during the measurement is no longer necessary,
simplifying everyday measurement tasks.

\ \\‘
1R ‘j ‘!‘ Accessories for high signal fidelity

~ All Rohde & Schwarz single-ended active probes come with

) high-quality accessories. The R&S®RT-ZS60, for example,
3 includes signal and ground solder-in pins and probe tips.
Its design enables test point contacting with particularly

-

4
-»
%

low input capacitance.

R&S®RT-ZA9 N(m) adapter for active broadband probes for use with signal

and spectrum analyzers.

Bandwidth | Attenuation Input Dynamic Comment Order No.
factor impedance |range

Probes

R&S®RT-ZS10E 1.0 GHz 10:1 1MQ | 0.8 pF +8V 1418.7007.02
R&S®RT-ZS10 1.0 GHz +8V R&S®ProbeMeter and micro button  1410.4080.02
R&S®RT-ZS20 1.5 GHz (12 V offset for instrument control 1410.3502.02

i compensation) i '
R&S®RT-ZS30 3.0 GHz 1410.4309.02
R&S®RT-ZS60 6.0 GHz 1MQ | 0.3 pF +8V 1418.7307.02
(+10 V offset

compensation)
Accessories

R&S®RT-ZA2 accessory set for 1416.0405.02
R&S®RT-ZS10/20E/20/30

R&S®RT-ZA3 pin set for R&S®RT-ZS10/10E/20/30  1416.0411.02

R&S®RT-ZA4 mini clips 1416.0428.02

R&S®RT-ZA5 micro clips 1416.0434.02

R&S®RT-ZA6 lead set 1416.0440.02
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Differential
broadband probes

An extremely flat frequency response and a high
input impedance with low input capacitance permit
precise measurements on differential signals

while keeping the loading on the DUT low. The
high common mode rejection over the entire probe
bandwidth ensures high immunity to interference.
Special browser adapters allow flexible contacting
with high signal fidelity.

Compact R&S®RT-ZD40 active broadband probe.

12

High common mode rejection

Differential signals are used especially at high clock rates
to effectively suppress common mode interference and
to transmit broadband signals without errors. These sig-
nals can be measured accurately only by using differential
probes. Common mode rejection is an important quality
parameter. Rohde & Schwarz differential probes suppress
common mode interference over the entire probe
bandwidth.

Low loading at DC and high frequencies

In the case of DC voltage, a distinction must be made be-
tween the input impedance for differential and common
mode signals. This is particularly important when measur-
ing low-voltage differential signaling (LVDS) lines, for ex-
ample. Although the differential input impedance of LVDS
receivers is typically 100 Q, the operating point is often set
at high impedance. Excessive loading on the signal line
can shift the operating point outside of the receiver's in-
put voltage range and impair the functioning of the circuit.
Rohde & Schwarz differential probes have a very high dif-
ferential input impedance of 1 MQ and a common mode
impedance of 250 kQ, ensuring that the loading remains
low.

Typical DC equivalent circuit in an LVDS receiver

Probe

LVDS driver LVDS receiver

Low DC loading is key when measuring LVDS signal lines with operating points set
at high impedance



Wide dynamic range expands the range of
applications

The wide dynamic range of +5 V with an additional off-
set compensation of £5 V (differential mode) and +22 V"
(common mode) means that Rohde & Schwarz differential
broadband probes are universal measurement tools. High-
speed, single-ended signals at DDR storage ports are just
as easily measured as symmetrically fed RF signals or

High common mode rejection over the entire probe voltages without reference to ground in switching power

paid particular attention to usability. Clear identification

10 of the positive and negative inputs, an extensive array of
probe tips, easy and precisely adjustable pin offset and
spring-loaded tips for the browser adapters are only a few
of the special features.

bandwidth; here the R&S°RT-ZD40 supplies.
70 p— The R&S®RT-ZD10 active differential probe, together with
60 N~ — N the included R&S®RT-ZA15 external attenuator, permits the
2 . \ measurement of voltages up to £70 V DC/+46 V AC (Vp) at
g9 a bandwidth of 1 GHz.
g 10 ™
8 N\
s 3 \ Focus on usability
£ N~ When designing the probe accessories, Rohde &Schwarz
= 20
£
o

0
100 kHz 1 MHz 10 MHz 100 MHz 1GHz 10 GHz

Frequency ———

" This option is available for the R&S®RT-ZD20/30/40 starting with serial number

200000.
R&S°®RT-ZD40: browser adapters to easily vary the
pin offset

R&S®RT-ZA15 external attenuator
for R&S®RT-ZD20/30.

Bandwidth | Attenuation | Input amic range | Comment Order No.
factor impedance

Probes
R&S®RT-ZD10 1 GHz 10:1 1MQ | 0.6 pF +bV, R&S®ProbeMeter and micro button  1410.4715.02
R&S®RT-ZD20 1.5 GHz with R&S®RT-ZA15: for |nStrUment.COntrO|; ) 1410.4409.02
+70V DC/ R&S®RT-ZA15 included with the
R&S°®RT-ZD30 3.0 GHz +46 V AC (peak): R&S®RT-ZD10 1410.4609.02
offset compensation:
+5 V (differential
mode), +22 V"
(common mode)
R&S®RT-ZD40 4.5 GHz 1MQ | 0.4 pF 5V 1410.5205.02
Accessories
R&S®RT-ZA4 mini clips 1416.0428.02
R&S®RT-ZAb micro clips 1416.0434.02
R&S®RT-ZA6 lead set 1416.0440.02
R&S®RT-ZA7 pin set for R&S®RT-ZD10/20/30 1417.0609.02
R&S®RT-ZA8 pin set for R&S®RT-ZD40 1417.0867.02
R&S®RT-ZA15 2 GHz 10:1 1MQJ| 1.3 pF +70V DC/ external attenuator for 1410.4744.02
+46 V AC (peak) R&S®RT-2D20/30

Rohde & Schwarz Digital oscilloscopes from Rohde &Schwarz 13



High-voltage probes

The Rohde & Schwarz portfolio of high-voltage
probes includes single-ended and differential probes
for root mean square (RMS) voltages up to 1000 V
for applications up to measurement category CAT II
or CAT III.

R&S®RT-ZH10 high-voltage, single-ended probe with extensive set of

accessories.

High voltages require special safety precautions
Measuring voltages > 33 V (RMS)/46 V (Vp) requires spe-
cial safety precautions in line with the European Low Volt-
age Directive. These include protective measures such as
protection against accidental contact for all metal parts
not connected to protective ground and protection against
transient overvoltages through sufficient clearance and
creepage distances. The dimensioning of these protective
measures determines the measurement category and the
field of application for the probe.

Single-ended passive probes for RMS voltages up
to 1000 V (CAT II)

Rohde & Schwarz offers two probes for single-ended
measurements at high voltages, the R&S®RT-ZH10 and
the R&S®RT-ZH11. These differ in their attenuation fac-
tors of 100:1 and 1000:1, respectively. The probe with

the best attenuation for maximum sensitivity can be

Maximum pulse peak voltage as a function of the
RMS voltage

R&S®RT-ZH10 CAT |

8000
7000
6000
5000
4000
3000
2000
1000

Maximum pulse peak voltage in V —>

0 200 400 600 800 1000
AC voltage (RMS) or DC voltage in V —=

Overview of measurement categories CAT | through CAT IV

CAT Il

The probe design determines its area of application and the maximum rated voltage against protective ground.
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selected to match the input voltage being measured.
Rohde & Schwarz oscilloscopes automatically detect the
attenuation factor.

Both probes are designed for RMS voltages up to

1000 V (CAT 1) and — when used exclusively for pulse
measurements — for peak voltages of up to 6000 V

(CAT I). Accessories include safety alligator clips, rigid and
spring-loaded tips and protection caps.

R&S®RT-ZD01 high-voltage differential probe: safe measurement up to
category CAT IlI.

High-voltage differential probe for RMS voltages
up to 1000 V (CAT II)

Floating measurements are sometimes required during
measurements on power electronics. Rohde & Schwarz of-
fers the R&S®RT-ZD01 high-voltage differential probe for
measuring RMS voltages up to 1000 V (CAT IIl). When
used with the R&S®RTO and R&S®RTM digital oscillo-
scopes, this probe can be easily selected from the menu
as a predefined probe. Power is supplied via the oscillo-
scope's USB port.

The R&S®RT-ZD01 has a high input impedance of 8 MQ
and an input capacitance of 3.5 pF, ensuring low loading
on the DUT. The selectable attenuation factor of 1:100 or
1:1000 allows optimal matching to the input voltage swing
being measured, and also provides maximum vertical
resolution on the oscilloscope. The wide common mode
dynamic range of +1400 V can be used for both attenua-
tion factors.

Dynamic range and voltage display

1000:1 100:1
Input voltage range
1400V
Vi =+140V V, =-140V
T el S
/AN ¥ _- 1
\
=) /l§ \\ Positive Negative
E / :'I \ input voltage limit
I A /
ov—= A=
\ ’
\NYy7s
Positive Negative
input voltage limit
— Input voltage referenced to ground at positive input
---Input voltage referenced to ground at negative input
-1400V

Input voltage range

Bandwidth | Attenuation Input Dynamic Comment Order No.
factor impedance |range

Passive

R&S®RT-ZH10 400 MHz 100:1 50 MQ || 7.5 pF
R&S®RT-ZH11 400 MHz 1000:1 50 MQ || 7.5 pF
Active, differential

R&S®RT-ZDO01 100 MHz 100:1/1000:1 8 MQ || 3.5 pF

(selectable)

1 kV (RMS) 1 kV (RMS) (CAT II) 1409.7720.02
1 kV (RMS) 1 kV (RMS) (CAT II) 1409.7737.02
+140 V/ 1 kV (RMS) (CAT Il1) 1422.0703.02
+1400 V
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Current probes

DC to 100 MHz bandwidth, maximum currents of
500 A (RMS)/700 A (Vp) with low inherent noise:
Rohde & Schwarz current probes cover a broad range
of applications. An optional deskew and calibration
test fixture for the current and voltage probes
completes the portfolio.

R&S®RT-ZC20B current probe with Rohde & Schwarz probe interface
(100 MHz, 30 A (RMS)).

External power supply for up to four current probes.

16

DC and AC measurements without circuit
interruption

The R&S®RT-ZC10 and the R&S®RT-ZC20 current probes
precisely measure direct and alternating current without
interrupting the power circuit for the measurement. The
extra-large opening on the R&S®RT-ZC10 accommodates
conductors of up to 20 mm in diameter. The R&S®RT-ZC10
can measure peak currents up to 300 A (500 A for a single
pulse). When measuring low-amplitude, high-frequency
currents, the more compact R&S®RT-ZC20 with a measure-
ment bandwidth of 100 MHz is ideal.

Robust design and easy operation

Rohde & Schwarz current probes are characterized by their
robust design and easy operation. The degauss and offset
correction is easily performed directly at the probe con-
nector. The compact R&S®RT-ZA13 probe power supply
supplies up to four current probes. The current probes can
be selected as predefined probes on the R&S®RTO and
R&S®RTM digital oscilloscopes.



Easy deskewing for simultaneous current and
voltage measurements

For meaningful measurements on power electronics, there
must be no time delay (skew) between the current and the
voltage measurements. The R&S®RT-ZF20 power deskew
and calibration test fixture provides a variety of test signals
that can be used to easily compensate for the skew be-
tween Rohde &Schwarz current and voltage probes. Power
to the power deskew and calibration test fixture is supplied
via the oscilloscope's USB port.

R&S®RT-ZF20 power deskew and calibration test fixture: easy deskewing

for measurements on power electronics.

-

Bandwidth |Sensitivity |Dynamic Comment Order No.
range

Probes
R&S®RT-ZC05B 2 MHz 0.01 V/IA 500 A (RMS), 175 ns power supply via Rohde & Schwarz 1409.8204.02
700 A (peak) probe interface
R&S®RT-ZC10 10 MHz 150 A (RMS) 35 ns power supply via R&S®RT-ZA13 1409.7750K02
R&S°RT-ZC10B +300 A (peak), power supply via Rohde&Schwarz ~ 1409.8210.02
+500 A (peak) probe interface
(single pulse)
R&S®RT-ZC15B 50 MHz 0.1 V/IA 30 A (RMS) 7 ns 1409.8227.02
R&S®RT-ZC20 100 MHz +50 A (peak) 3.5ns power supply via R&SRT-ZA13 1409.7766K02
R&S®RT-ZC20B power supply via Rohde & Schwarz 1409.8233.02
probe interface
R&S®RT-ZC30 120 MHz 1 VIA 5 A (RMS) 29ns power supply via R&S®RT-ZA13 1409.7772K02
7.5 A (peak)
Accessories
R&S®RT-ZF20 power deskew and calibration test 1800.0004.02
fixture
R&S®RT-ZA13 external power supply for up to four ~ 1409.7789.02

Rohde & Schwarz current probes
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EMC near-field
probes

Powerful E and H near-field probes for the frequency
range from 9 kHz to 3 GHz with optional preamplifier
expand the application range of the R&S®RTO digital
oscilloscopes to include EMI debugging.

R&S°®RTO digital oscilloscope's powerful FFT
analysis function

The R&S®RTO digital oscilloscope's powerful FFT function
permits for the first time debugging of EMI problems us-
ing an oscilloscope. Developers now have a cost-effective
solution for EMI debugging right on their lab bench. Un-
wanted EMI can be displayed simultaneously in both the
time and frequency domain, speeding up debugging.

R&S®HZ-14 near-field probe set for professional EMI debugging.

Y2211 1111}
YYYyyyy

(Model ___________|Frequency range

Current probes

R&S°HZ-14 9 kHz to 1 GHz

R&S®HZ-15 30 MHz to 3 GHz

Accessories

R&S°HZ-16 100 kHz to 3 GHz

18

Versatile near-field probe sets

Near-field probes are a tool used to analyze EMC prob-
lems in electronic circuits and to identify their causes.
Rohde & Schwarz offers the versatile R&S®HZ-14 and
R&S®HZ-15 near-field probe sets that include E-field and
H-field probes for use with oscilloscopes, signal and spec-
trum analyzers and EMI test receivers.

The R&S®HZ-14 active near-field probe set is ideal for par-
ticularly sensitive measurements in the frequency range
from 9 kHz to 1 GHz. The R&S®HZ-15 passive probe set is
the right choice for diagnosing EMC problems on printed
boards. Designed for a frequency range of 30 MHz to

3 GHz, the R&S®HZ-15 permits the detection of EMI

< 30 MHz at reduced sensitivity. The compact design fa-
cilitates localization of EMI sources down to the individual
conductors. The optional R&S®HZ-16 preamplifier offers
20 dB gain for greater sensitivity in the frequency range
from 100 kHz to 1 GHz.

Direct acquisition and analysis of sporadically occurring EMI thanks to the

R&S®RTO digital oscilloscope's powerful spectrum analysis function.

askTest2'™— ™%X
leted

422 [ 0 )

E and H near-field probe set with
preamplifier and test jig

compact E and H near-field probe
set

1026.7744.03
1147.2736.02
preamplifier 3 GHz, 20 dB,

power adapter 100 V to 230V,
for R&S®HZ-15

1147.2720.02



Ordering information

Passive probes

500 MHz, passive, 10:1, 10 MQ || 9.5 pF, 400 V (RMS) R&S®RT-ZP10 1409.7550.00
500 MHz, passive, 10:1, 10 MQ || 9.5 pF, 400 V (RMS) R&S®RTM-ZP10 1409.7708.02
Passive broadband probes

8.0 GHz, passive, 20, 10:1, 500 Q || 0.3 pF, 20 V (RMS) R&S®RT-2Z80 1409.7608.02
Active broadband probes: single-ended

1.0 GHz, active, 1 MQ || 0.8 pF R&S®RT-ZS10E 1418.7007.02
1.0 GHz, active, 1 MQ || 0.8 pF, R&S®ProbeMeter, micro button R&S®RT-ZS10 1410.4080.02
1.5 GHz, active, 1 MQ || 0.8 pF, R&S®ProbeMeter, micro button R&S®RT-ZS20 1410.3502.02
3.0 GHz, active, 1 MQ || 0.8 pF, R&S®ProbeMeter, micro button R&S®RT-ZS30 1410.4309.02
6.0 GHz, active, 1 MQ || 0.3 pF, R&S®ProbeMeter, micro button R&S®RT-ZS60 1418.7307.02
Active broadband probes: differential

1.0 GHz, active, differential, 1 MQ || 0.6 pF, R&S®ProbeMeter, micro button, includ- R&S®RT-ZD10 1410.4715.02
ing 10:1 external attenuator, 1 MQ || 1.3 pF, 70 V DC, 46 V AC (peak)

1.5 GHz, active, differential, 1 MQ || 0.6 pF, R&S®ProbeMeter, micro button R&S®RT-ZD20 1410.4409.02
3.0 GHz, active, differential, 1 MQ || 0.6 pF, R&S®ProbeMeter, micro button R&S®RT-ZD30 1410.4609.02
4.5 GHz, active, differential, 1 MQ || 0.4 pF, R&S®ProbeMeter, micro button R&S®RT-ZD40 1410.5205.02
High-voltage probes: single-ended

400 MHz, passive, high-voltage, 100:1, 50 MQ || 7.5 pF, 1 kV (RMS) (CAT II) R&S®RT-ZH10 1409.7720.02
400 MHz, passive, high-voltage, 1000:1, 50 MQ || 7.5 pF, 1 kV (RMS) (CAT ) R&S®RT-ZH11 1409.7737.02
High-voltage probes: differential

100 MHz, high-voltage, active, differential, 8 MQ || 3.5 pF, 1 kV (RMS) (CAT IlI) R&S®RT-ZD01 1422.0703.02
Current probes

2 MHz, AC/DC, 0.01 V/A, 500 A (RMS) R&S®RT-ZCO5B 1409.8204.02
10 MHz, AC/DC, 0.01 V/A, 150 A (RMS) R&S®RT-ZC10 1409.7750K02
100 MHz, AC/DC, 0.1 V/A, 30 A (RMS) R&S®RT-ZC20 1409.7766K02
120 MHz, AC/DC, 1 V/A, 5 A (RMS) R&S®RT-ZC30 1409.7772K02
10 MHz, AC/DC, 0.01 V/A, 150 A (RMS), Rohde & Schwarz probe interface R&S®RT-ZC10B 1409.8210.02
50 MHz, AC/DC, 0.1 V/A, 30 A (RMS), Rohde &Schwarz probe interface R&S®RT-ZC15B 1409.8227.02
100 MHz, AC/DC, 0.1 V/A, 30 A (RMS), Rohde & Schwarz probe interface R&S®RT-ZC20B 1409.8233.02
EMC near-field probes

Probe Set for E and H Near-Field Measurements, 9 kHz to 1 GHz R&S®HZ-14 1026.7744.03
Compact Probe Set for E and H Near-Field Measurements, 30 MHz to 3 GHz R&S®HZ-15 1147.2736.02
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-ZS10/10E/20/30 R&S®RT-ZA2 1416.0405.02
Pin Set for R&S®RT-2S10/10E/20/30 R&S®RT-ZA3 1416.0411.02
Mini Clips R&S®RT-ZA4 1416.0428.02
Micro Clips R&S®RT-ZAb 1416.0434.02
Lead Set R&S®RT-ZA6 1416.0440.02
Pin Set for R&S®RT-2D10/20/30 R&S®RT-ZA7 1417.0609.02
Pin Set for R&S®RT-ZD40 R&S®RT-ZA8 1417.0867.02
N(m) Adapter for R&S®RT-Zxx oscilloscope probes R&S®RT-ZA9 1417.0909.02
SMA Adapter R&S®RT-ZA10 1416.0457.02
Probe Power Supply R&S®RT-ZA13 1409.7789.02
External Attenuator 10:1, 2.0 GHz, 1.3 pF, 70 V DC, 46 V AC (peak) for R&S®RT-ZA15 1410.4744.02
R&S®RT-ZD20/30 probes

Power Deskew and Calibration Test Fixture R&S®RT-ZF20 1800.0004.02
Preamplifier 3 GHz, 20 dB, Power Adapter 100 V to 230 V, for R&S®HZ-15 R&S®HZ-16 1147.2720.02
Accessories

Probe Pouch for R&S®RTO/RTE digital oscilloscopes R&S®RTO-Z5 1317.7031.02
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About Rohde & Schwarz

Service that adds value The Rohde & Schwarz electronics group offers innovative

1 Worldwide solutions in the following business fields: test and mea-

1 Local and personalized surement, broadcast and media, secure communications,
+ Customized and flexibie cybersecurity, radiomonitoring and radiolocation. Founded
1 Uncompromising quality Lo

\ Long-term dependability more than 80 years ago, this independent company has

an extensive sales and service network and is present in
more than 70 countries. The electronics group is among
the world market leaders in its established business fields.
The company is headquartered in Munich, Germany. It
also has regional headquarters in Singapore and Columbia,
Maryland, USA, to manage its operations in these regions.

Sustainable product design

1 Environmental compatibility and eco-footprint

1 Energy efficiency and low emissions

1 Longevity and optimized total cost of ownership

Certified Quality Management Certified Environmental Management

1S0 9001 IS0 14001

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

Rohde & Schwarz training
www.training.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 82 28 | +86 400 650 58 96
customersupport.china@rohde-schwarz.com




