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VCO measurement at the  
push of a button
Voltage-controlled oscillators (VCO) can be found in almost all RF applications, and their technical param-

eters significantly influence the quality of the components in which they are used. The R&S®FSWP phase 

noise analyzer and VCO tester can comprehensively test VCOs at the push of a button.

The core components in almost all RF applications are volt-
age-controlled oscillators (VCO), as in mobile communica-
tions, for example. These oscillators change their  oscillating 
frequency as the applied voltage changes. The available volt-
age range must be sufficient for a VCO to cover the target fre-
quency band. The important quality characteristics of a VCO 
that need to be measured are its spectral quality, the fre-
quency range that it covers, the output power and the current 
consumption (particularly for mobile applications) and also 
the tuning slope, which is responsible for smooth settling.

All of these VCO measurements can now be performed by 
a single measuring instrument at the push of a button: the 
R&S®FSWP phase noise analyzer and VCO tester (Fig. 1). With 

firmware release 1.30, the R&S®FSWP can measure VCOs 
without the need for an additional option. The user simply 
adjusts the supply voltage, the tuning voltage range and the 
number of measuring points. The R&S®FSWP then quickly 
determines all of the required characteristics. It only needs a 
few milliseconds for each measuring point. Consequently, the 
total measuring time primarily depends on the settling time 
of the VCO. Settling times can also be specified, so that the 
R&S®FSWP waits accordingly before it starts to measure.

A typical measurement can be seen in Fig. 2, in which all 
characteristics are shown in parallel. The markers can be 
coupled via different windows in order to collect all of the 
important parameters for a certain tuning voltage in a table. 

Fig. 1: The R&S®FSWP delivers VCO and phase noise measurements at a 

glance: the top pane displays the VCO characteristics, the bottom pane 

shows the phase noise measurement at 2 GHz.
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External voltage sources are not required. The R&S®FSWP 
has low-noise sources on board (Fig. 3). The tuning voltage 
can vary from –10 V to 28 V, with a maximum noise voltage 
of 1 nV/√Hz (at 10 kHz). An operating voltage source of 16 V 
– more than sufficient for any oscillator on the market – with a 
maximum current consumption of 2000 mA is also available. 
It can also be operated as a current source. The third volt-
age source in the R&S®FSWP is useful for measurements on 
VCOs that require an additional (even negative) voltage. The 
R&S®FSWP can also tune the operating voltage. This is use-
ful for checking the behavior of a transmitter with a weaken-
ing battery.

Phase noise is also important for a transmitter’s transmission 
quality and adjacent channel power, and must be measured. 
Here the R&S®FSWP excels as the fastest and most  sensitive 
phase noise tester on the market today (see NEWS 214, 
page 37). For such measurements, the multichannel concept 
of the R&S®FSWP makes it possible to simultaneously display 
the phase noise at a certain operating voltage together with 
the VCO’s characteristics (Fig. 1). A screenshot therefore fully 
documents all of the main parameters.

Fig. 2: A typical VCO measurement. Key parameters such as frequency, power, sensitivity (tuning slope) and current consumption are measured relative 

to the tuning voltage. 

Fig. 3: Setting menu for the internal R&S®FSWP voltage sources.

Summary
With the new capability to comprehensively characterize 
VCOs at the push of a button, the R&S®FSWP phase noise 
analyzer and VCO tester more than lives up to its name. Exter-
nal voltage sources are not needed for the measurements 
since the tester comes with internal low-noise sources.
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