
 
 

www.arkrfsystems.com  info@arkrfsystems.com 
 
Measurement and Automation Software for RF and uW systems 
 
 
 
 
For Windows 98/ME/NT4/2000/XP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
     Autolab NF main screen 

Overview 
Autolab-NF performs Noise figure measurements. The measurements include classic, fast and small signal modes. 
The Fast mode, available for 2-port measurements, allows virtual real time, full band measurements to be made. 
Measurements are made via a Spectrum Analyser, of which, virtually all commercially available Instruments are 
supported. 
 
Autolab can save thousands when compared to the purchase of a dedicated Noise Figure meter. Additionally the 
extra modes give functionality not available from these instruments.  

Key Features 
·  2 and 3 port Noise Figure measurements. 
·  Small signal and Noise source Methods. 
·  Fast mode, real-time noise measurements. 
·  Spectrum Analyser screen capture facility. 
·  User Limit line entry. 
·  Chart Noise Figure, Noise Factor or Noise temperature. 
·  Direct chart data output to Microsoft Excel. 
·  Data capture from Agilent Noise figure meters 8970B and 8972 
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System Requirements 
The system should comprise of a spectrum analyser, pre-amplifier, Noise generator (or signal generator for ss-
mode) and a 28V switchable Noise source. The PC should have a GPIB interface card. Supported interface cards 
are Agilent/HP, National Instruments 
 
Spectrum Analyser 
Autolab supports virtually all commercially available Spectrum Analysers from the major manufacturers (Agilent/HP, 
IFR, Marconi, Rohde and schwartz, Advantest, Anritsu) these should have a GPIB remote control interface. 
 
Pre-Amplifier 
For all the measurement modes, a pre-amplifier must be added to the spectrum analyser input to reduce the 
measurement system noise-floor to < 8dB (dependant on measurement requirements). The pre-amplifier should 
have a gain >=20dB and have a noise figure <5dB. It should also cover the frequency band to be measured. In 
some instances and some Analysers with particularly low noise floor (<-152 dBm) and when measuring high gain 
devices, the pre-Amplifier may be omitted. 
 
Noise Switch 
The noise generators are usually driven from a 28V DC source. The help file supplied with Autolab describes 
several methods for providing this switched source voltage.  
 
The noise switch on/off signals can be provides from the PC printer port or serial port. Some spectrum analysers 
such as the RS FSE/FSP/FSL’s have internal 28V ports available directly from the analyser rear panel. 
 

Measurement Modes 
Classic 
The classic mode uses the Y-factor method utilising a noise source, suitable Noise sources are available form 
Agilent or NoiseCOM. This is the most accurate mode. 
 
Fast Noise 
This mode uses the same Y-factor mode as classic mode but the analyser sweeps the whole measurement band 
each sweep. Measurements are calculated by slicing and integrating the data into discreet measurement points. 
Because this mode uses less data average points per measurement the fluctuation in data can be greater. This can 
be mitigated on analysers with large data points per sweep (such as the Agilent PSA analysers). The mode update 
rate is half the analyser sweep time. The measurement accuracy is less than the classic method but this mode 
allows real time tuning of low noise amplifiers. 
 
Small Signal 
This mode utilises a signal generator to determine the device gain/loss. Noise is measured cold (50 ohm thermal 
noise). Measurement time is the same as classic mode. Measurement accuracy is not as great as the Y-factor 
method but may be acceptable in many applications. 
 

Calibration 
 
Autolab has integrated correction routines.  
 
For Y-factor methods, second stage correction removes gain and noise figure of the measurement system. This is 
necessary for measuring low gain devices.  
 
For small signal methods, a power meter is used to correct the power level accuracy at the end of the lead, which 
connects to the DUT. This also enables a pad to be included at the end of the lead to improve VSWR uncertainties. 
The corrected Signal generator is then used to measure the Spectrum Analyser/ pre-amplifier gain. 
 



2-port Noise figure control panel 

 
 

Noise Source ENR set-up 

 

The ENR set-up screen enables noise source data to be entered into Autolab. Noise source control can be set-up 
via a variety of outputs. 

Trace Capture 
 
Full trace capture of Spectrum Analysers is included. Modes include Snapshot single shot and live trace update 
modes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Trace Capture 
 



Measurement Uncertainties 
Because of the wide range of equipment supported by Autolab, it not possible to guarantee uncertainty values. 
 
Classic 
The accuracy is made up of analyser linearity over the Noise Pon - Poff value range (10-15dB) + Noise source 
ENR accuracy + VSWR. Additional randomness in the measurement is contributed by low pre-amp gain. For a 
system with Noise figure <5dB (with pre-amp) using a PSA or FSE/FSP analyser and NoiseCom noise source 
Accuracy <=0.2dB. 
 
Fast Noise  
This mode may add 0.5dB randomness. This may be less when measuring high gain devices. 
 
Small Signal 
In this mode, there are many uncertainties. Absolute error in the signal generator and analyser linearity, there is 
also an error due to the bandwidth Shape factor of the Analyser and the use of peak detectors. These are reduced 
by the use of a correction factor and frequency response calibration. When using high specification generator and 
analyser such as the Agilent ESG and PSA instruments, the overall expected accuracy can be guaranteed to be 
<1dB. Typically this will be <0.5dB.  



Supported Equipment 
The following table lists the currently supported equipment, this list is for equipment that is fully supported for automatic extraction. The Script 
system can access and control any piece of equipment using its native command set. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

License options 
AutolabNF can be supplied in 3 license options, 
 
Software Nodelock Low cost single user single installation 
Hardware Dongle More versatile single user multi-installation 
Networked Multi-user multi-installation 

 
 
To request a quote, contact   Info@arkrfsystems 
 
ARK RF systems, 1 Cliff Path, Sandown, Isle of Wight, PO36 8PN 
Tel: +44(0)1983 400340   Fax: +44(0)1983 400345 

 Spectrum Analysers Signal Generators Noise Figure Meters Power Meters 
HP/Agilent  
 8560/1/2/3E 8647/48  8970B 437B 
 8590/1/2/3/4 8663  8972 438A 
 ESA 83751/2/A/B   EPM 
 PSA 8350B   
 8566/7/8B ESG   
 4395/6    
 70000    
IFR/Marconi/Aeroflex 
 2309/10 2033   6960 
 2382/3/6 2030/31/32   
  2040/41/42   
 6800 2023/24    
 2390 2026   
 2399 6200   
  6800   
Rohde and Schwarz 
 FSP SMIQ  NVRD 
 FSE SML  NVP 
 FSIQ SMT   
  SMR   
Anritsu 
 MS/MSA26xx 61xxx  ML24xx 

     

     

Advantest 
 R3267/73    
Gigatronix 
  12000A  G8650 


