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Network analysis at your fingertips – for 
demanding applications in development 
and production
More than 60 years of experience in vector network analysis and the constant effort to develop innova-

tive, easy-to-operate T&M equipment – these are the cornerstones on which the development of the new 

R&S®ZNC and R&S®ZNB vector network analyzers is based. The new instruments feature excellent perfor-

mance characteristics, high long-term stability and exceptional ease of operation.

Analyzers that match challenging tasks
Rohde&Schwarz developed its new R&S®ZNC and R&S®ZNB 
vector network analyzers to meet the growing requirements 
encountered in the development, production and servicing 

of products of the mobile radio and electronic goods indus-
tries. The implementation of more and more sophisticated 
RF technologies in products addressing the wide-base market 
also places more stringent demands on the network analyzers 

FIG 1 The R&S®ZNB8 (top) and the R&S®ZVL vector network analyzers (bottom) in a production environment.

GENERAL PURPOSE | Network analyzers
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used to characterize the RF components and modules of such 
products. Therefore, a new approach was taken when the 
R&S®ZNC and R&S®ZNB were developed. The new analyzers 
easily handle the requirements encountered in series produc-
tion of state-of-the-art RF components and also offer versatile 
functionality for use in laboratory applications. In both T&M 
and production, the analyzers set new standards in their prod-
uct class.

The R&S®ZNC is a very cost-effective network analyzer suit-
able mainly for S-parameter measurements in the develop-
ment and production of passive components such as filters, 
antennas and cables. The two-port analyzer has a frequency 
range from 9 kHz to 3 GHz. It offers a dynamic range of 
130 dB, low trace noise of 0.004 dB RMS (at 10 kHz IF band-
width), IF bandwidths of up to 300 kHz and output power of 
up to 10 dBm (13 dBm with extended power range option).

The R&S®ZNB (FIGs 1 and 2) features higher dynamic range 
(up to 140 dB at 10 Hz IF bandwidth), IF bandwidths of up 
to 10 MHz and output power of up to +13 dBm that can be 
adjusted electronically in a range of more than 95 dB. The 
R&S®ZNB has electronic step attenuators in the receive paths, 
allowing it to handle input powers of up to +27 dBm. The 
analyzer can generate more than 100 traces covering up 
to 100 000 points, which makes it ideal even for complex 

measurement tasks. It offers short sweep times of 4 ms for 
401 points while maintaining high accuracy. The analyzer is 
available as a two-port or four-port model with a frequency 
range from 9 kHz to 4.5 GHz or 8.5 GHz. It is the right choice 
for T&M applications in the development and production of 
sophisticated two-port and multiport RF components, such 
as testing high-blocking base station duplex filters or mobile 
phone components, e.g. balanced SAW filters, or characteriz-
ing amplifiers.

Both R&S®ZNB models feature excellent temperature and 
long-term stability, which ensures reliable measurements over 
several days without having to recalibrate the instruments. 
The analyzers come with an innovative user interface. They 
have identical remote control command sets, and can there-
fore easily be interchanged as required for a specific DUT, for 
example in production applications.

The short-depth, compact analyzers leave plenty of space 
for the measurement application. They feature low operating 
noise thanks to low power consumption and a sophisticated 
cooling concept. Low noise operation is beneficial in noisy 
production environments and T&M environments as well. The 
low power consumption also reduces operating costs and 
protects the environment.

FIG 2 The R&S®ZNB and R&S®ZNC provide truly intuitive measurement and analysis. Basic functions are operated via hardkeys; all other functions are 

controlled via the 30 cm (12.1") touchscreen. Submenus and multilevel, nested menu structures are not needed.
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Easier than ever before – measurement results  
in just three operating steps
Particular highlights offered by the R&S®ZNB and the 
R&S®ZNC are the 30 cm (12.1") touchscreen and the care-
fully thought-out operating concept, which make configur-
ing, measuring and analyzing truly intuitive. Many input func-
tions can be accessed via pop-up menus on the touchscreen 
(FIG 2). Arranging diagrams, moving traces between dia-
grams, setting up markers for analysis and zooming in on 
details – all it takes is a simple movement with your finger or 
the mouse on the high-resolution touchscreen.

Submenus and multilevel, nested menu structures are not 
needed. In addition to hardkeys and softkeys, the R&S®ZNB 
and R&S®ZNC include a soft panel as a new control fea-
ture. The soft panel immediately shows the control elements 
that may be needed for a measurement and allows users to 
access all instrument functions in a maximum of three oper-
ating steps. It can optionally be arranged on the right or left to 
accommodate both right- and left-handed users. The innova-
tive instruments provide network analysis literally at the touch 
of a finger: Users can shift traces between diagrams, position 
markers on traces, move scaling reference lines and activate 

pop-up menus in order to edit test parameters right where 
they are displayed.

Measurement tasks such as characterizing amplifiers and 
RF modules, which involve a large number of test parame-
ters, can be split up and assigned to multiple, clearly arranged 
instrument setups containing just a few traces. All setups 
are available at your fingertips. This straightforward operat-
ing concept not only benefits beginners and infrequent users; 
it also makes operation easier for experienced users and 
increases measurement efficiency.

The R&S®ZNB and the R&S®ZNC offer users a wide choice 
of options when it comes to displaying results. Traces can 
be freely assigned to diagrams and channels, and assign-
ments can be changed at any time during the measurement. 
To maximize the display area, which may be a useful option 
during manual adjustments, the soft panel can be hidden to 
make the entire screen area available for displaying results 
(FIG 3).

A wide variety of analysis functions help the user evaluate 
important parameters at a glance:

FIG 3 The soft panel can be hidden, leaving the full screen area for the display of results.
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Wide dynamic range yields short measurement times 
for high attenuation
When measuring high attenuation, for example in the stop-
band of a base station duplex filter, the measurement speed 
is determined by the required dynamic range and the corre-
sponding IF bandwidth. Reducing the IF bandwidth by a fac-
tor of 10 will increase the dynamic range by 10 dB. In the 
case of narrow IF bandwidths, the measurement time per 
point is approximately 1/IF bandwidth. The larger the IF band-
width, the shorter the measurement time. A 10 dB increase 
in dynamic range will boost measurement speed by a factor 
of 10. The R&S®ZNB offers a dynamic range of up to 140 dB 
at 10 Hz IF bandwidth (R&S®ZNC: 130 dB). At a dynamic 
range of 120 dB, the measurement time per point is therefore 

FIG 5 Complex 

measurement tasks 

are easiest to solve 

in one’s native lan-

guage. The new net-

work analyzers there-

fore speak the user’s 

language. The figure 

shows the R&S®ZNB 

and R&S®ZNC soft 

panel menu for lan-

guage selection (left) 

and menus in Russian 

and Chinese (middle 

and right).

FIG 6 Filter measurement at 10 Hz IF bandwidth.

 ❙ Ten markers per trace
 ❙ Automatic bandwidth measurements
 ❙ Limit line and ripple check with pass / fail indication
 ❙ Statistical trace analysis including maximum, minimum, 
RMS and peak-to-peak detection as well as compression 
point measurement

 ❙ Equation editor for complex, realtime trace mathematics 
(FIG 4)

Same as the network analyzers of the R&S®ZVB and R&S®ZVA 
families, the R&S®ZNB and R&S®ZNC have an undo / redo 
function for canceling or restoring entries.

Complex tasks are easiest to solve in one’s native language. 
The new network analyzers therefore speak the user’s lan-
guage. Currently available languages include English, French, 
Russian, Chinese and Japanese (FIG 5).

High speed, high precision and excellent 
long-term stability – ideal for development and 
production
Fast or accurate? This is the question users are often faced 
with in production. Either, they can carry out measurements 
using narrow IF bandwidths to avoid errors caused by noise, 
which is the more time-consuming approach. Or, they can 
use wide IF bandwidths to exploit the instrument’s maximum 
sweep speed, which is at the price of larger measurement 
errors. The R&S®ZNB eliminates this problem, as it combines 
a fast synthesizer with high sensitivity and a wide dynamic 
range.

FIG 4 Equation editor for trace mathematics.
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only 1 ms (R&S®ZNC: 1 ms at 110 dB). In addition to high 
measurement speed, the analyzers offer a signal-to-noise 
ratio (SNR) sufficient to provide high measurement accuracy 
(FIG 6).

Fast synthesizers yield short measurement times for 
low attenuation
Measurements of low attenuation, for example in the pass-
band of a base station duplex filter, can be carried out at max-
imum IF bandwidth. Measurement time is not determined by 
the IF bandwidth, but by the speed of the synthesizer. At an 
IF bandwidth of 1 MHz, the R&S®ZNB requires only 4 ms for 
a sweep covering 401 points (R&S®ZNC: 11 ms for 401 points 
at 300 kHz IF bandwidth). The measurement error is virtually 
negligible due to the low trace noise (FIG 7).

Fast data transfer via IEC/IEEE bus and LAN
The hardware concept of the R&S®ZNB and R&S®ZNC makes 
it possible to transfer the data measured during a sweep to 
a controller via the IEC/IEEE bus or LAN while data is being 
captured during the next sweep. This means that data trans-
fer time is practically insignificant, which substantially cuts 
down on measurement time. In automatic operation, mea-
surements can be speeded up even further by outputting con-
trol signals (referred to as channel bits) via a digital interface 
on the R&S®ZNB rear panel. The control signals synchronize 
the device under test (DUT) with the internal measurement 
sequences of the R&S®ZNB.

Fast switching between instrument setups
To carry out complex measurements with different instrument 
setups, users of the R&S®ZNB and R&S®ZNC do not need to 
load the setups from the hard disk each time. Once called, 
the setups for the required measurements, including calcu-
lated data such as calibration values, remain available in RAM. 
This reduces switching time, especially for measurements 
involving a large number of points. Switching between set-
ups in remote operation is virtually instantaneous. Manually, 
all the user has to do is touch the screen to activate the setup 
needed for a specific DUT or measurement.

The right calibration method for every application
High accuracy not only calls for low trace noise and a wide 
dynamic range, but also for appropriate calibration methods. 
The R&S®ZNB and R&S®ZNC support calibration methods for 
various applications, for example for measuring DUTs with 
coaxial and waveguide connectors as well as DUTs held in 
test fixtures and on wafers. Graphical wizards guide the user 
step by step through the calibration (FIG 8).

TSM: new manual calibration method requiring only 
three calibration standards
A network analyzer’s accuracy after calibration essentially 
depends on the quality of the calibration standards used. 
The quality of the standards, in turn, depends mainly on 
how accurately they can be described by models. Describ-
ing the open standard by a model may be problematic. 
Rohde&Schwarz therefore created the new TSM calibra-
tion method for its R&S®ZNB. The new method requires only 
a through, a short and a match standard; an open standard 
is not needed. TSM provides accuracy equivalent to that of 
TOSM, and reduces the number of calibration steps from 
seven to five.

Precise measurements even with inexpensive 
calibration kits
The R&S®ZNB and R&S®ZNC support a large number of cal-
ibration methods. The UOSM (unknown through, open, 
short, match) calibration method deserves special mention, 

FIG 8 R&S®ZNB calibration wizard.

FIG 7 Trace noise at 10 kHz IF bandwidth.
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9 kHz to 
100 kHz

100 kHz to 
4.5 GHz

4.5 GHz to 
8.5 GHz

Directivity 46 dB 45 dB 40 dB

Source match 41 dB 40 dB 36 dB

Load match 44 dB 45 dB 40 dB

Reflection tracking 0.02 dB 0.02 dB 0.05 dB

Transmission tracking 0.028 dB 0.018 dB 0.09 dB

FIG 10 Effective system data of the R&S®ZNB after full two-port calibra-

tion using mechanical calibration standards.

as it supports economy calibration kits that do not contain 
a through standard. Instead of using a high-quality through 
standard, a simple adapter not known to the network ana-
lyzer is used when calibration is carried out with such a kit. 
While such adapters are inexpensive, they lead to measure-
ment uncertainties of up to a few tenths of a dB with cali-
bration methods requiring a through, an open, a short and a 
match standard. When using the UOSM method, the adapt-
er’s characteristics are irrelevant, and accuracy after cali-
bration is comparable to that achieved with a high-quality 
through standard.

Automatic calibration in 30 seconds
For applications calling for speedy calibration, for example in 
production, the R&S®ZNB and R&S®ZNC support automatic 
calibration units. Controlled via USB, these units carry out 
full calibration within 30 seconds at the press of a key (FIG 9). 
This affords an enormous speed advantage and minimizes 
the risk of operator errors over manual calibration especially 
when full four-port calibration is performed, for example on 
balanced two-port components. FIG 10 shows the R&S®ZNB’s 
effective system data after a full two-port calibration using 
mechanical calibration standards.

High temperature stability for  
long calibration intervals
Careful calibration increases measurement accuracy but inter-
rupts the development or production process. Temperature 
and long-term stability are the key characteristics determin-
ing the calibration interval; the R&S®ZNB hardware was con-
sequently developed bearing these characteristics in mind. 
Another important factor crucial to high stability is good raw 
data. The R&S®ZNB offers directivity of more than 30 dB and 
a test port match of up to 25 dB even without calibration. A 
calibrated R&S®ZNB enables precise measurements over sev-
eral days without recalibration, i.e. without interruption. This 
increases productivity in development and production.

Amplifier measurements with  
up to 27 dBm output power
The R&S®ZNB offers a wealth of functions for measur-
ing amplifiers. It measures S-parameters as well as output 
power, stability factors, power consumption, impedances and 
Z-parameters as a function of frequency or power. The ana-
lyzer’s high output power of up to +13 dBm and wide elec-
tronic power sweep range of more than 95 dB enable fast 
and wear-free measurements on amplifiers of nearly all power 
classes under different stimulus conditions. The electronic 
receiver step attenuators are designed to handle input powers 
of up to +27 dBm, enabling the R&S®ZNB to perform com-
pression-free measurements even on amplifiers with high out-
put powers. Amplifier characterization also includes determin-
ing the RF-to-DC transfer characteristics of power-monitoring 
level detectors, and measuring power consumption to deter-
mine efficiency. For this purpose, the R&S®ZNB offers four 
DC inputs with a voltage range of up to ±10 V and sensitiv-
ity of 10 μV.

Rohde&Schwarz network analyzers  
upgrade your test system
Network analyzers are the core of many test systems, for 
example in RF component production. Replacing an obsolete 
network analyzer with a latest generation Rohde&Schwarz 
network analyzer will significantly increase system perfor-
mance. The R&S®ZNB and R&S®ZNC support the remote con-
trol command sets of practically all other Rohde&Schwarz 
network analyzers as well as those of other manufacturers’ 
instruments. Replacing old instruments with a state-of-the-
art analyzer from Rohde&Schwarz is therefore easily possi-
ble. In most cases it is sufficient to verify the R&S®ZNB’s or 
R&S®ZNC’s response during a measurement sequence; there 
is no need for costly modifications in the system software.

Thilo Bednorz

FIG 9 R&S®ZV-Z51 calibration unit 

(automatic).
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