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R&S®ZNB: convenient network analysis 
with up to 32 ports 
Today’s smartphones and tablet PCs support multiple frequency bands along with functionality such as 

WLAN, Bluetooth® and GPS. The frontend modules delivering this functionality have numerous RF ports, 

and the parameters of these modules need to be fully characterized. Modules with up to eight RF ports can 

be characterized using the eight-port R&S®ZVT network analyzer. Scenarios involving more ports call for 

other solutions (the latest generation of components can have more than 20 ports). Rohde&Schwarz offers 

appropriate solutions in conjunction with the R&S®ZNB network analyzer.

More ports using a switch matrix
What is needed is an easy-to-use system that is able to char-
acterize many test ports: In conjunction with a switch matrix, 
the R&S®ZNB network analyzer fulfills both of these require-
ments (Fig. 1). Using switch matrices to increase the num-
ber of test ports is not a new thing. What is new here is that 
the network analyzer’s firmware is able to directly control the 
switch matrix and allows direct selection of the test parame-
ters. Using the R&S®ZNB with the switch matrices currently 

offered by Rohde&Schwarz, the number of test ports can be 
increased to 32 (Fig. 2). Nevertheless, the instrument is just 
as quick and easy to operate as a base unit with two or four 
test ports. For example, a two-port R&S®ZNB used with an 
R&S®ZV-Z81 model .09 switch matrix with two inputs and 
nine outputs (Fig. 3) turns into a nine-port network analyzer. A 
four-port R&S®ZNB combined with two switch matrices, each 
with two inputs and 16 outputs, transforms into a 32-port 
analyzer. Using the 32-port configuration, it is theoretically 

Fig. 1 Multiport network 

analysis with the R&S®ZNB. 

Using an R&S®ZV-Z81 

model .66 switch matrix pro-

vides a total of 16 test ports.
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R&S®ZV-Z81 model 09 switch matrix
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Switching matrix Inputs Outputs Switch type

R&S®ZV-Z81 model .05 2 5
full crossbar / 
electronic

R&S®ZV-Z81 model .09 2 9
full crossbar / 
electronic

R&S®ZV-Z81 model .66 2 16
full crossbar / 
electromechanical

R&S®ZV-Z82 model .10 4 10
full crossbar */ 
electronic

Fig. 2 Currently available switch matrices from Rohde&Schwarz. 

*  Requires a four-port R&S®ZNB.

possible to characterize all 1024 (32 × 32) S-parameters of a 
32-port DUT.

Due to the relatively limited power handling capacity of the 
electronic switches in the matrices, measurements involv-
ing high signal levels (e. g. on amplifiers) were previously sub-
ject to significant restrictions. Now there is a solution to this 
problem: If a switch matrix with two inputs is connected to a 
four-port R&S®ZNB, the analyzer’s remaining two ports with 
their high output power of +15 dBm and high power handling 
capacity of up to +27 dBm are available to characterize the 
active components of a DUT, e.g. for measuring compression 
(Fig. 4). This configuration avoids the conventional approach 
involving slow mechanical switches and provides a way of 
increasing production throughput because the high measure-
ment speed of the R&S®ZNB and the short switching times 
of the electronic switches in the matrices combine to reduce 
overall test time.

Effortless configuration like never before –  
results in only three steps
In contrast to commercial solutions available until now, no 
additional software or macros are required to configure and 
control the test setup and measurements. The R&S®ZNB con-
trols the switch matrix via a LAN or USB connection. Once 
connected to the R&S®ZNB, the switch matrix type and the 
assignment of the port numbers are detected automatically, 
and measurements can be started immediately. The large 
30 cm (12.1") touchscreen combines with the analyzer’s intu-
itive graphical user interface (GUI) to provide straightforward 
display and easy evaluation of results – even with a large 
number of traces.

With the two-port and four-port R&S®ZNB network  analyzers, 
users can easily select and display S-parameters (balanced 
and unbalanced) as well as wave quantities and their ratios 
directly on the GUI. Here, the analyzers’ operating concept 

Fig. 4 11-port network analysis system, with two ports on the R&S®ZNB 

as additional ports.

Fig. 3 R&S®ZV-Z81 model .09 switch matrix with two inputs and nine 

outputs.
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– designed with a consistent focus on multiport applica-
tions – proves effective once more. Users can enter the indi-
ces for the S-parameters and power levels on the numerical 
keypad, allowing each parameter to be selected with a max-
imum of three steps, even when testing DUTs with many 
ports (Fig. 5).

Calibration – simple and fast
When using switch matrices, it is imperative to calibrate the 
test setup prior to carrying out measurements in order to 
compensate for effects such as insertion loss introduced by 
the matrix switches. The R&S®ZNB supports manual multi-
port calibration techniques that require a minimal number of 
through connections. Nevertheless, it is advisable to use auto-
matic calibration units in order to minimize the number of 
screw connections and avoid long calibration times as well as 
premature wear of the ports and calibration standards. 

Rohde&Schwarz offers calibration units with two, four, six 
or eight ports (Fig. 7). By reconnecting the calibration unit 
sequentially to the test ports, all ports of the multiport system 
can be calibrated. An electronic wizard guides the user step 
by step through the calibration process (Fig. 6). 

Summary
The R&S®ZNB, in conjunction with a switch matrix, delivers a 
dependable network analysis system for characterizing bal-
anced and unbalanced modules and components with up 
to 32 ports. Operation and result evaluation are simple and 
intuitive even with a large number of ports and are handled 
directly on the analyzer’s GUI. Using automatic calibration 
units with up to eight ports, even systems with many ports 
are quick and easy to calibrate.

Thilo Bednorz

Fig. 6 12-port calibration using a four-port calibration unit.

Fig. 7 Calibra-

tion units from 

Rohde&Schwarz. 

Right: R&S®ZV-Z51, 

bottom: R&S®ZV-Z58.

Fig. 5 S- parameter 

selection by direct 

index entry.
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