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This User Manual describes the following R&S®RT-ZS models and options:
● R&S®RT-ZS10 (1410.4080.02)
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Safety Instructions 

Instrucciones de seguridad  

Risk of injury and instrument damage 

The instrument must be used in an appropriate manner to prevent 

personal injury or instrument damage. 

● Do not open the instrument casing.

● Read and observe the "Basic Safety Instructions" delivered as
printed brochure with the instrument.

● Read and observe the safety instructions in the following sections.
Note that the data sheet may specify additional operating conditions.

● Keep the "Basic Safety Instructions" and the product documentation
in a safe place and pass them on to the subsequent users.

Riesgo de lesiones y daños en el instrumento 

El instrumento se debe usar de manera adecuada para prevenir 

descargas eléctricas, incendios, lesiones o daños materiales. 

● No abrir la carcasa del instrumento.

● Lea y cumpla las "Instrucciones de seguridad elementales"
suministradas con el instrumento como folleto impreso.

● Lea y cumpla las instrucciones de seguridad incluidas en las
siguientes secciones. Se debe tener en cuenta que las
especificaciones técnicas pueden contener condiciones adicionales
para su uso.

● Guarde bien las instrucciones de seguridad elementales, así como
la documentación del producto, y entréguelas a usuarios
posteriores.
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Safety Instructions for Active Voltage Probes 

When handling active voltage probes, the following basic rules must be observed. 
Prior to using an active voltage probe, read the applicable manual including the safety 
instructions. Keep the safety instructions and the product documentation in a safe place 
and pass them on to other users. Use active voltage probes exclusively within the 
measurement ranges specified in the applicable data sheets. Rohde & Schwarz accepts 
no responsibility for misuse of the product. Use only the accessories supplied with the 
active voltage probe. 

Risk of electric shock 
Do not connect an active voltage probe to any voltage that exceeds the maximum 
permissible input voltage specified in the data sheet. Non-compliance with this 
instruction carries the risk of an electric shock. 
Make sure not to cause any short circuits when performing measurements on sources 
with high output currents. Short circuits may cause injuries or burns. 

Risk of injury caused by pointed object 
The pins of the active voltage probes are extremely pointed and can easily penetrate 
clothes and the skin. 
Therefore, handle the probe pins with great care. When transporting an active voltage 
probe, e.g. when carrying it in a pocket or tool bag, always use the box supplied with 
the probe. To exchange a probe pin, use tweezers or pliers to avoid injuries. 
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Instructions for Electrostatic Discharge Protection 

Risk of damaging electronic components 
To avoid damage of electronic components, the operational site must be 
protected against electrostatic discharge (ESD). 

Wrist strap with cord

Ground connection 
of operational site

Heel strap
Floor mat

The following two methods of ESD protection may be used together or 
separately: 
● Wrist strap with cord to ground connection 

● Conductive floor mat and heel strap combination 
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Customer Support 

Technical support – where and when you need it 
For quick, expert help with any Rohde & Schwarz equipment, contact one of our Customer Support 
Centers. A team of highly qualified engineers provides telephone support and will work with you to find a 
solution to your query on any aspect of the operation, programming or applications of Rohde & Schwarz 
equipment. 

Up-to-date information and upgrades 
To keep your instrument up-to-date and to be informed about new application notes related to your 
instrument, please send an e-mail to the Customer Support Center stating your instrument and your wish. 
We will take care that you will get the right information. 

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

North America Phone 1-888-TEST-RSA (1-888-837-8772)
customer.support@rsa.rohde-schwarz.com

Latin America Phone +1-410-910-7988
customersupport.la@rohde-schwarz.com

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

China Phone +86-800-810-8228 /
+86-400-650-5896

customersupport.china@rohde-schwarz.com
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1  Product Description

1.1  Key Features and Key Characteristics

The R&S RT‑ZS10/20/30 is a single-ended active voltage probe with high input
impedance. It is used for ground-referenced voltage measurements from DC to
1.0 GHz, 1.5 GHz and 3 GHz, respectively.

The comprehensive accessory set allows this probe to be connected to a wide
variety of devices under test (DUT). Provided with special features such as the
R&S ProbeMeter and the micro button, the R&S RT‑ZS10/20/30 is designed to
meet tomorrow's challenges in probing.

Since the probe is equipped with Rohde & Schwarz probe interface, it can be
connected to any Rohde & Schwarz base unit that is compatible with this inter-
face. When connected to the front panel of an R&S oscilloscope, the probe is
controlled via the software menus of the oscilloscope.

Using a specially developed adapter (see Chapter 1.4.2, "Optional Accessories",
on page 12), the probe can be connected to any other base unit.

1.1.1  Key Characteristics

The key characteristics of the probe are the following:

Key Features and Key Characteristics
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Figure 4-7: Step response of the R&S RT-ZS30 with a type 3 connection

4.2  Signal Loading of the Input Signal

The previous section dealt with the transfer function and step response of the
probe. This section describes how the probe influences the input signal.

4.2.1  Input Impedance

The input signal loading caused by the probe is determined by its input impe-
dance Zin. The Figure 4-1 presents an equivalent circuit model.

Zin consists of the following probe-specific parameters.
● Input resistance Rin

● Input capacitance Cin

● RF resistance RRF

Signal Loading of the Input Signal
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The resulting input impedance versus frequency is indicated in Figure 4-8. The
trace shows three characteristic areas that can be assigned to Rin, Cin and RRF.
The resulting loading of a step signal at the input of the probe is given in Fig-
ure 4-9.

The connection inductance Lcon has only a minor effect on the signal loading and
is therefore not considered in the following.
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Figure 4-8: Magnitude of the input impedance of the R&S RT‑ZS10/20/30 probe as a func-
tion of frequency

Signal Loading of the Input Signal
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Figure 4-9: Signal loading caused by the R&S RT‑ZS10/20/30 probe at an effective source
impedance of 25 Ω

4.2.1.1  Input Resistance

The input resistance Rin determines the loading of the DUT at DC and low fre-
quencies (< 100 kHz). A low input resistance can potentially disturb measure-
ments of high-frequency signals as it influences the DC operating point of active
components. This effect is negligible for most applications involving the
R&S RT‑ZS10/20/30 probe due to the high input resistance of the probe (1 MΩ).

4.2.1.2  Input Capacitance

The input capacitance Cin causes the input impedance to decrease in the
medium-frequency range (100 kHz to 1.0 GHz). Thus, the measurement result
depends on the source impedance of the DUT. The input capacitance affects the
settling time 3τ of the input voltage for fast transients, see Figure 4-9.

Signal Loading of the Input Signal
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4.2.1.3  RF Resistance

The RF resistance RRF determines the minimum input impedance and thus the
maximum loading at high frequencies above 1.0 GHz. Thus, the measurement
result depends on the source impedance of the DUT. The RF resistance prevents
the input voltage from rising immediately to its final value for fast transients.

The initial voltage Vinit depends on RRF, see Figure 4-9.

4.3  Probing Philosophy

The previous sections explained that probes exert a load on the signal to be mea-
sured and change its characteristic. The signal at the test point where the probe
makes contact (Vin) is therefore different from the signal that was present before
the probe was connected (VS). This effect cannot be avoided and occurs with all
real probes – independent of type and manufacturer.

As a result, there are different opinions which signal is the better output of the
probe:
● The initial signal that is not loaded by the probe (VS), and that corresponds to

the signal at the test point without the probe being connected.
● The input signal that is loaded with the input impedance of the probe (Vin) and

that is present between the probe tips.

Both approaches are physically correct and have their individual advantages and
disadvantages. In theory, it is even possible to convert mathematically the two
measurement results into each other, but conversion is a complex transformation
to and from the frequency domain. Probe manufacturers use one or the other of
these two approaches.

Rohde & Schwarz has decided in favor of the user-friendly approach. In our opin-
ion, most users want to know the signal present in the DUT before it was altered
by the influence of the probe. Their goal is to characterize the DUTs, not the
probe.

If measurements are carried out in a 50 Ω environment, the signal displayed on
the oscilloscope's screen is always a direct representation of the unloaded signal
VS, see Figure 4-10.

Probing Philosophy

www.allice.de Allice Messtechnik GmbH 



Measurement PrinciplesR&S®RT-ZS10E/10/20/30

36User Manual 1410.3531.02 ─ 07

Figure 4-10: Unloaded and loaded input signal and step response (for RT-ZS30)

Probing Philosophy
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5  Maintenance and Service

5.1  Service Strategy

Like all Rohde & Schwarz products, Rohde & Schwarz probes and adapters are
of high quality and require only minimum service and repair. However, if service is
needed, contact your Rohde & Schwarz service center. Return a defective prod-
uct to the Rohde & Schwarz service center for diagnosis and exchange.

You can return the R&S RT‑ZS10/20/30 active voltage probe for calibration. The
service personnel carry out the required tests.

5.2  Returning for Servicing

Use the original packaging to return your R&S RT‑ZS10/20/30 to your
Rohde & Schwarz service center. A list of all service centers is available on:

www.services.rohde-schwarz.com

If you cannot use the original packaging, consider the following:

1. Use a sufficiently sized box.

2. Protect the product from damage and moisture (e.g. with bubble wrap).

3. Use some kind of protective material (e.g. crumpled newspaper) to stabilize
the product inside the box.

4. Seal the box with tape.

5. Address the package to your nearest Rohde & Schwarz service center.

Returning for Servicing
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5.3  Cleaning

Product damage caused by cleaning agents
Cleaning agents contain substances that can damage the product, for
example, solvent can damage the labeling or plastic parts.
Never use cleaning agents such as solvents (thinners, acetone, etc.), acids,
bases or other substances.

To clean the exterior of the product, use a soft cloth moistened with either distilled
water or isopropyl alcohol. Before using the product again, make sure to dry it
completely.

5.4  Calibration Interval

The recommended calibration interval for R&S RT‑ZS10/20/30 active voltage
probe is two years. For servicing, send the probe to your nearest Rohde &
Schwarz service center (see Chapter 5.2, "Returning for Servicing", on page 37).

5.5  Discarding the Product

Handle and dispose the product in accordance with local regulations.

5.6  Spare Parts

The following accessories can be ordered at the Rohde & Schwarz service cen-
ter. Use the order numbers provided in the following table.

Spare Parts
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Table 5-1: Accessories spare parts

Pos. Item Description Material number

1 Signal pin 1416.0005.00

2 Ground pin, pogo 1416.0034.00

3 Ground pin, solderable, off-
set

1416.0040.00

4 Ground adapter, square pin 1416.0063.00

5 Lead, 6 cm / 2.4 in 1416.0128.00

6 Lead, 15 cm / 5.9 in 1416.0134.00

7 Mini clip 1416.0105.00

8 Micro clip 1416.0111.00

9 Marker band kit 1416.0205.00

Spare Parts
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Pos. Item Description Material number

10 Pogo pin Pogo pin connector, 6 pins 3584.6396.00

11 R&S RT-ZK1 R&S RT-ZK1 service kit 1410.5157.02

Table 5-2: Parts for ESD prevention

Pos. Item Material number

1 ESD wrist strap 0008.9959.00

2 ESD grounding cable 1043.4962.00

Spare Parts
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6  Functional Check
The functional check confirms the basic operation of the R&S RT‑ZS10/20/30
active voltage probe. The functional check is not suitable for verifying compliance
with the probe specifications.

1. Connect the R&S RT‑ZS10/20/30 probe to a Rohde & Schwarz oscilloscope
as described in Chapter 2.1, "Connecting the Probe to the Oscilloscope",
on page 16.

2. Connect the signal pin to the square wave output  of the oscilloscope.

3. Connect the ground pin to the probe ground connector  of the oscilloscope.

4. Press the [Preset] key and then the [Autoset] key on the oscilloscope.

A square wave with 1 V amplitude between 0 V and 1 V is displayed on the
display.
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