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Calibrating 
network analyzers 

Venturing into 
the vacuum

Fig. 1: Companies in the space industry use thermal vacuum chambers (here at a NASA test facility) to 

test their components, including entire satellites. During measurements, manual intervention from outside 

the chamber is not possible. For this reason, test equipment must be calibrated under remote control. ©
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General purpose



Test setup for measurements in a vacuum chamber

Thermal vacuum chamber

LAN

R&S®ZVA vector network analyzer

R&S®ZN-Z33 inline calibration units (one per test port)

R&S®ZN-Z30 inline 
calibration controller

LAN

CAN busRF test cables

Performing system error correction for network analyzer measurements used to be a tedious task since the 

calibration units in the test setup had to be connected and disconnected – a time-consuming and error-

prone process. Rohde & Schwarz has developed a new series of calibration units that can remain connected 

to the setup. This increases production throughput and enables automatic testing of spacecraft components 

under realistic conditions in thermal vacuum chambers.

To make precise S-parameter measurements with network 
analyzers, system error correction is required before start-
ing the measurements and at defined time intervals. Until 
now, it was necessary to connect calibration standards to the 
test cables, disconnect them after calibration and reconnect 
the DUT. To do so, the user must be able to access the open 
ends of the test cables, which is not always possible. More-
over, this procedure prolongs test times, increases costs and 
reduces efficiency on production lines.

Unlike conventional solutions, the new R&S®ZN-Z32 /-33 
inline calibration units (see details on next page) can remain 
connected at all times between the ends of the test cables 
and the DUT. A large number of inline calibration units, and a 
corresponding number of test ports, can be controlled via the 
CAN bus, and large distances between the network analyzer 
and the DUT can be bridged. Users can remotely recalibrate 
the network analyzer at any time using the R&S®ZN-Z3ASW 
application software.

Fig. 2: The control PC, network analyzer and inline calibration controller are located outside the vacuum chamber. For each test port, an R&S®ZN-Z33 

inline calibration unit must be connected in the chamber between the test cables and the DUT.

Calibration in a vacuum chamber
Inline calibration units are the only solution for tests in ther-
mal vacuum chambers (TVAC), where test sets are not acces-
sible by the user (Figs. 1 and 2). After a base calibration under 
normal environmental conditions, the T&M components 
(inline calibration units, cables, auxiliary test equipment, e.g. 
splitters) are placed in the TVAC. Following evacuation as well 
as any temperature change in the chamber, recalibration is 
required due to thermal drift effects in the T&M components. 
The new solution allows recalibration to be performed at any 
time.

Efficient multiport calibration in production
During multiport measurements, which are common in pro-
duction, the limited phase stability of the cables affects the 
measurement accuracy. A phase change occurs when the 
cables are moved, e.g. when they are screwed on and off 
the DUTs or moved with a positioner. Moreover, repeated 
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calibration using conventional equipment involves signifi-
cant effort and time. The new inline calibration units elim-
inate these drawbacks. They make it possible to calibrate 
a large number of test ports at the press of a button in the 
R&S®ZN-Z3ASW application software. Calibration time is typi-
cally reduced to a few seconds, boosting production through-
put. In combination with an R&S®ZNBT multiport vector net-
work analyzer, for example, these calibration units deliver 
extremely high efficiency (Fig. 4).

Compact, customized test setups
The R&S®ZN-Z32 inline calibration unit (Fig. 3) operates at fre-
quencies from 10 MHz to 8.5 GHz and at ambient tempera-
tures from +5 °C to +40 °C. The R&S®ZN-Z33 inline calibra-
tion unit comes in two models. One model operates in the fre-
quency range from 10 MHz to 40 GHz and at temperatures 
from +5 °C to +40 °C, whereas the TVAC model can with-
stand temperatures from –30 °C to +80 °C.

The R&S®ZN-Z30 inline calibration controller can control up 
to 48 inline calibration units via the CAN bus. With  multiple 
controllers, an almost unlimited number of calibration units 
– and just as many test ports – can be provided. Users can 
conveniently configure and calibrate the system via the 
R&S®ZN-Z3ASW application software, which can be installed 
on an R&S®ZNB midrange network analyzer, an R&S®ZNBT 
multiport network analyzer, an R&S®ZVA or R&S®ZVT high-
end network analyzer or an external control PC.

Dr. Albert Gleissner

Fig. 4: Example of a 

test setup with the 

R&S®ZNBT20 multi-

port network analyzer, 

R&S®ZN-Z33 inline 

calibration units and 

R&S®ZN-Z30 inline 

calibration controller.

Fig. 3 (from top):  

Inline calibration units 

R&S®ZN-Z32 (10 MHz 

to 8.5 GHz) and 

R&S®ZN-Z33 (10 MHz 

to 40 GHz), both with 

automatic port dis-

play, and R&S®ZN-Z33 

TVAC model (10 MHz 

to 40 GHz) for use 

in thermal vacuum 

chambers.

General purpose


