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2

AT A GLANCE
Measuring equipment for RF applications must satisfy high quality standards. Instruments should be easy 
to use and offer high versatility. Fast measurements and reliable performance are crucial. The R&S®ZNL 
meets these challenges and offers even more: it combines the functionality of a vector network analyzer,  
a spectrum analyzer and a power meter in a single, compact box.

With frequency ranges from 5 kHz to 3 GHz, 4.5 GHz or 
6 GHz, the R&S®ZNL is well suited for RF component tests 
in industrial electronics and wireless communications.

Responding to constantly changing measurement needs 
in diverse environments, e.g. on test benches or produc-
tion lines, can be challenging. The R&S®ZNL helps to re-
duce investment costs as it offers a unique option con-
cept. The base unit can be extended with a fully integrated 
spectrum analyzer 1). Moreover, the R&S®ZNL can be used 
as an RF power meter 2).

1)	 R&S®ZNL3-B1, R&S®ZNL4-B1 or R&S®ZNL6-B1 option.
2)	 R&S®FPL1-K9 option; requires R&S®ZNL3-B1, R&S®ZNL4-B1 or R&S®ZNL6-B1 

option and an R&S®NRP external power sensor.

Instead of investing in multiple instruments, research labs, 
service centers, universities and production facilities can 
benefit from a single, compact instrument that offers even 
higher measurement speed and better RF performance 
than dedicated instruments in comparable classes.

The instrument simultaneously displays vector network 
analysis and spectrum analysis measurements on its 10.1" 
multitouch screen. Clear menu structures and numerous 
wizards make measurements convenient to configure.

Although the R&S®ZNL hosts a variety of different 
functionalities, it is a very compact instrument with an at-
tractive form factor. With a weight of only 6 kg to 8 kg, a 
carrying handle and an optional battery pack, the R&S®ZNL 
is fully portable and can be operated wherever needed. 
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The 3-in-1 analyzer: 
compact vector network analyzer

	► Solid RF performance
	► Versatile features for lab and production
	► Time domain analysis and distance-to-fault (DTF) 
measurements

	► Compact 3-in-1 instrument
	► Remote control via LAN and optional GPIB interface
	► page 4

The 3-in-1 analyzer: 
fully integrated spectrum analyzer

	► Integrated hardware for solid RF performance
	► Spectrum analyzer function
	► Analog demodulation
	► Digital demodulation
	► page 6

The 3-in-1 analyzer:  
RF power meter

	► Precise power measurements
	► page 7

User interface with multitouch screen
	► Clear menu structures for efficient operation
	► Large 10.1" multitouch screen for convenient operation
	► Integrated PC
	► Simultaneous display of multiple measurement modes 
with MultiView function

	► page 10

Fully portable – ideal for field use
	► Battery and DC power supply for field use
	► Accessories for transport and field use
	► page 11

Key features
	► Frequency range from 5 kHz to 3 GHz (R&S®ZNL3), 
4.5 GHz (R&S®ZNL4) or 6 GHz (R&S®ZNL6)

	► Two-port vector network analyzer for bidirectional 
measurements

	► Universal instrument
	– Vector network analyzer
	– Fully integrated spectrum analyzer 

(optional, for R&S®ZNL3, R&S®ZNL4 and R&S®ZNL6)
	– Support for external power sensor 

	► Wide dynamic range of typ. 130 dB
	► Output power range from –40 dBm to typ. + 3 dBm
	► Measurement bandwidths from 1 Hz to 500 kHz
	► Fast measurements, e.g. 16.7 ms for 401 points 
(100 kHz IFBW, 200 MHz span, 2-port TOSM (SOLT)) 

	► Compact size, low weight (6 kg to 8 kg)
	► Optional battery pack
	► Windows 10 operating system

BENEFITS
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High dynamic range
The R&S®ZNL features a wide dynamic range of up to 
130 dB (typ. at 10 Hz IFBW) and an output power of typ. 
3 dBm. These values facilitate measurements on high-
rejection filters that call for a wide dynamic range.

Low trace noise for high accuracy
The R&S®ZNL offers low trace noise of less than 0.0005 dB 
(typ. at 10 kHz IFBW). This delivers stable, reproducible 
and precise measurements even at higher IF bandwidths. 
Using higher IF bandwidths, the R&S®ZNL can perform 
faster measurements while maintaining the stability nor-
mally only achieved with narrower IF bandwidths.

Fast measurements for high throughput
With measurement times of e.g. 16.7 ms for 401 points 
(full two-port calibration, 200 MHz span, 100 kHz IFBW), 
high-speed data processing and fast LAN or IEC/IEEE/
GPIB data transfer, the R&S®ZNL meets the speed require-
ments encountered in production. Throughput can be 
maximized by using the segmented sweep function. Here, 
the frequency axis is divided into segments, and sweep 
parameters such as output power, IF bandwidth and num-
ber of points can be defined separately for each segment 
to optimally match the DUT characteristics. This increases 
measurement speed without any loss in accuracy.

THE 3-IN-1 ANALYZER:  
COMPACT VECTOR NETWORK ANALYZER

The R&S®ZNL combines the functionality of a vector net-
work analyzer, a spectrum analyzer and a power meter in 
a single, compact box. The all-in-one instrument is ideal 
for environments that involve constantly changing test 
requirements in development, production and service.

Solid RF performance
Vector network analyzers such as the R&S®ZNL can char-
acterize electronic networks in the frequency domain, e.g. 
by measuring the magnitude and phase of S‑parameters. 
Components can also be analyzed in the time domain with 
the R&S®ZNL-K2 option.

Fixture compensation menu, showing the available compensation methods.

Measurement on a high-rejection bandpass filter using the bandpass filter function.



~ 67 % more space

Instrument 1
484 mm × 590 mm

Instrument 2
432 mm × 310 mm

¸ZNL
408 mm × 235 mm

80 cm

~ 29 % more space

Comparison of footprint of different VNAs

	 Rohde & Schwarz R&S®ZNL Vector Network Analyzer﻿  5

Time domain analysis and distance-to-fault (DTF) 
measurements
The R&S®ZNL offers powerful time domain analysis 
(R&S®ZNL-K2 option) to measure components such as 
filters and high-speed digital data cables in the frequency 
and time domain.

With 100 001 points per trace, the R&S®ZNL can measure 
electrically long DUTs such as long cables without any lim-
itations. The gating function of the R&S®ZNL makes it easy 
to locate cable faults and analyze them in detail.

The distance-to-fault measurements option (R&S®ZNL-K3) 
allows the detection of cable discontinuities, which 
is important for base station antenna installation, for 
example. Users can select from a range of common ca-
ble types with predefined velocity factor and frequency-
dependent attenuation, or create their own cable profiles. 
The R&S®ZNL-K2 and R&S®ZNL-K3 options use internal DC 
extrapolation. The low start frequency of 5 kHz is helpful 
as it provides improved accuracy.

Compact 3-in-1 instrument
With a depth of less than 24 cm and a weight of only 6 kg 
to 8 kg, the R&S®ZNL is the most compact instrument 
in its class. The small footprint leaves plenty of space on 
the workbench – more than with any other comparable 
benchtop analyzer.

With the R&S®ZNL3-B1, R&S®ZNL4-B1 or R&S®ZNL6-B1 
spectrum analyzer option installed, even more space is 
saved as the instrument offers the functionality of two 
analyzers in the same compact size. Adding support for 
R&S®NRP power sensors additionally provides power 
meter functionality, turning the R&S®ZNL into a 3-in-1 
allrounder with a network analyzer, spectrum analyzer and 
power meter in a single box.

Features for production and lab
Versatile calibration features, support for calibration units
The R&S®ZNL calibration wizard guides users through the 
calibration process. Manual calibration kits and automatic 
calibration units are supported. Using a calibration unit 
minimizes the time needed to perform full system error 
correction. The calibration unit is ready for use right after 
it is connected to the R&S®ZNL. Calibrating a setup takes 
just a few steps. This is especially advantageous in pro-
duction environments, helping to save time and maximize 
throughput. The calibration unit performs calibration with 
a single click on the “Start Auto Cal” button.

De/embedding and fixture compensation
Components are often specified together with the net-
works that match them to the impedance of the sur-
rounding circuit. To characterize such components in a 
production environment, the R&S®ZNL can embed the 
DUT into a virtual matching network to provide realistic 
conditions by simulating the DUT installed in its opera-
tional environment. The R&S®ZNL offers a choice of pre-
defined matching network topologies. It is also possible to 
read touchstone files into the R&S®ZNL and use them for 
deembedding/embedding. In addition, fixture compensa-
tion is available for correcting measurement results. This 
feature eliminates the unwanted effects of a test fixture 
or adapter located between the calibrated reference plane 
and the DUT.

Remote control via LAN and optional GPIB interface
The R&S®ZNL can be remotely controlled via its standard 
LAN interface. The optional GPIB interface can be used to 
connect a controller for remote control of the R&S®ZNL. 
Data is transmitted bidirectionally on the 8-bit parallel bus. 
The data measured during a sweep is transferred to the 
controller while the next sweep is in progress. As a result, 
data transfer time on the R&S®ZNL is virtually negligible.
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The spectrum analyzer function includes an I/Q analyzer, 
which is the standard function for digital signal analysis. 
This application provides measurement and display func-
tions for I/Q data. The captured I/Q data can be transferred 
to third-party software tools (e.g. MATLAB® or Python) for 
further analysis. The 40 MHz analysis bandwidth option 
(R&S®FPL1-B40) allows single-carrier signals with up to 
40 MHz bandwidth to be analyzed and demodulated.

Analog demodulation
The R&S®FPL1-K7 option adds analog demodulation ca-
pabilities to the R&S®ZNL. It determines the characteris-
tics of amplitude, frequency and phase modulated signals 
and also measures other components such as residual FM 
and synchronous modulation. Typical applications of the 
R&S®FPL1-K7 include:

	► Transient and settling time measurements of oscillators 
like VCOs and PLLs

	► Troubleshooting of AM/FM transmitters
	► Simple chirp analysis of pulsed and continuous wave 
signals

Digital demodulation
The R&S®ZNL equipped with an R&S®ZNL3-B1, 
R&S®ZNL4-B1 or R&S®ZNL6-B1 option can analyze and 
demodulate digitally modulated single-carrier signals 
with up to 40 MHz analysis bandwidth. The R&S®ZNL 
receives and digitizes the signal, which is then analyzed 
by the R&S®VSE vector signal explorer software with the 
R&S®VSE-K70 and/or R&S®VSE-K106 option. The software 
runs directly on the R&S®ZNL or an external PC.

THE 3-IN-1 ANALYZER: 
FULLY INTEGRATED SPECTRUM ANALYZER

Spectrum analyzer mode: the R&S®ZNL provides the full functionality of a standard 

spectrum analyzer. Overview of analog demodulation menu: all setting functions are accessible here.

Different modes of operation turn the R&S®ZNL vector net-
work analyzer into a versatile multipurpose instrument. 
The R&S®ZNL3-B1/R&S®ZNL4-B1/R&S®ZNL6-B1 hardware 
option extends the base unit with a fully integrated spec-
trum analyzer on a dedicated hardware board. There is no 
need to reboot the instrument in order to switch between 
different modes.

Integrated hardware for solid RF performance
The R&S®ZNL3-B1, R&S®ZNL4-B1 and R&S®ZNL6-B1 
options are dedicated hardware boards, delivering per-
formance comparable to that of pure spectrum analyzers 
in the economy and midrange classes. The R&S®ZNL 
equipped with the spectrum analyzer hardware features 
a phase noise of typ. –108 dBc (1 Hz) at 10 kHz offset, 
a third-order intercept point of typ. +20 dBm, and a dis-
played average noise level (DANL) of typ. –150 dBm. 

Spectrum analyzer function
In the spectrum analyzer mode, the instrument provides 
functions corresponding to those of a conventional spec-
trum analyzer. The analyzer measures the frequency 
spectrum of the RF input signal over the selected fre-
quency range with the selected resolution and sweep 
time. Alternatively, it displays the waveform of the video 
signal for a fixed frequency. This application requires the 
R&S®ZNL3-B1, R&S®ZNL4-B1 or R&S®ZNL6-B1 spectrum 
analyzer option.
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THE 3-IN-1 ANALYZER:  
RF POWER METER

Precise power measurements
The R&S®FPL1-K9 option adds support for R&S®NRP power sensors 1), enabling precise power measurements. This 
application requires the R&S®ZNL3-B1, R&S®ZNL4-B1 or R&S®ZNL6-B1 spectrum analyzer option to be installed.

Power sensors can be connected via USB or via the ruggedized power sensor connector included in the R&S®FPL1-B5 
additional interfaces option.

Up to four power sensors can be connected in parallel. Power sensors can also be used to trigger measurements at 
defined power levels. 

1)	 The R&S®NRP power sensors supported by R&S®FPL1-K9 are listed in the R&S®ZNL data sheet PD 3607.17071.22.

The R&S®ZNL with the R&S®FPL1‑K9 option supports external R&S®NRP power 

sensors to deliver precise power measurements.

Examples of R&S®NRP power sensors:  

R&S®NRP8SN and R&S®NRP8S three-path diode power sensors
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CLEARLY STRUCTURED USER INTERFACE

10.1" high-resolution multitouch screen
	► 1280 × 800 pixel

Toolbar
	► Fast access to standard functions such as 
print, save/open file, undo, redo, help

Two USB 2.0 ports
	► For storage media
	► For accessories

Status bar

System keys
	► For setups, presets, etc.
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Large 10.1" multitouch screen for convenient operation
The large 10.1" multitouch screen allows users to arrange 
measurement tasks as required and move and combine 
traces, channels and diagrams by using the drag & drop 
function.

Integrated PC
With its fully integrated, powerful PC platform running the 
Windows 10 operating system, the R&S®ZNL is a stand-
alone solution. There is no need for an external PC or con-
troller. The analyzer’s solid state hard disk ensures fast 
boot-up time and high reliability to satisfy the most de-
manding requirements.

Simultaneous display of multiple measurement modes with 
MultiView function
To support full DUT characterization, the MultiView func-
tion simultaneously displays all active vector network ana-
lyzer, spectrum analyzer and power meter measurements. 
Measurements are updated in real time and can be ac-
cessed directly by tapping on the desired window.

With the test sequencer activated in MultiView mode, 
vector network analyzer measurements and spectrum ana-
lyzer measurements can be performed alternately.

USER INTERFACE WITH MULTITOUCH 
SCREEN

In MultiView mode, all active measure-

ments are displayed at the same time. 

Here, a vector network analyzer mea-

surement (two different representations) 

is displayed along with a spectrum ana-

lyzer measurement.

Clear menu structures for efficient operation
The R&S®ZNL has a clearly structured user interface. 
Measurements can be configured in just a few steps.

Users can drag and drop traces, channels and diagrams to 
arrange and combine them in any desired way. Different 
instrument setups can be saved and reloaded, and switch-
ing between setups is possible with minimal effort.

The R&S®ZNL offers a variety of marker functions for effi-
cient analysis of the measured trace:

	► Up to ten markers per trace are available. Results are 
represented in different formats such as magnitude, 
phase, impedance, admittance and VSWR.

	► The unit of the marker can be chosen independently of 
the displayed trace format.

	► Markers and traces can be named to describe the 
specific application.

	► Available marker functions include maximum, 
minimum, RMS and peak-to-peak detection, as well as 
bandwidth measurement, etc.

Moreover, the user can define limit lines to verify com-
pliance of the DUT with specified values and required 
standards.
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