
The equipment required to make use of 
the codebase to characterize an SDR  
consists of a power meter, signal 
generator, and computer to run the code. 
The full codebase is hosted on GitHub → 
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BACKGROUND
Accurate calibration is required for all spectrum 
sensing applications and becomes increasingly 
difficult as the scale of the system increases. 
Automated calibration enables a consistent and 
scalable calibration process.

IQ DUMP ROUTINE

Single FFT forms the basis for routines such as the 
power measurement test and spectrum sweep. It 
calculates an estimated power spectral density using 
Bartlett's method with a boxcar or flattop window.
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The codebase is designed to work with the Keysight 
n5182b signal generator and  Keysight n1219a power 
meter, but can be compatible with any IP enabled 
equipment controllable via Python API. In addition to 
the equipment used for these measurements, 
functionality has been written for other equipment 
and the full list of supported equipment can be 
accessed by viewing the class files under the 
sdrcalibrator/lib.equipment tab in the codebase.. 

but can be modified to use any signal generator and 
power meter that can be accessed with an IP address 
and controlled by a python API. Support for 
additional SDRs and measurement devices can be 
added to the codebase provided the equipment is 
controllable via python API. To use sdrcalibrator with 
equipment not currently configured in the codebase, 
simply copy the SDR or equipment class 
functionality defined for currently supported 
equipment. If correctly implemented, all applicable 
existing sdrcalibrator characterization routines can 
be used on the newly added SDR.

REQUIRED EQUIPMENT

This routine is the heart of the functionality  of SDR 
calibrator on which every other routine is based, and 
its functionality is to simply take IQ data from the 
SDR. The figure below shows the IQ dump for a 2.4 
GHz signal sampled at 4MHz. The resulting I signal 
has a peak at 47.3 μs and another peak at 80.9 μs. 
This corresponds to a period of 33.6 μs, or a 
frequency of 29.8 kHzz, which is roughly the 30 kHz 
offset from baseband. 

SINGLE FFT ROUTINE

ADDING ADDITIONAL SDRs

OBJECTIVE
Demonstrate use of an open-source calibration 
codebase, originally developed at NTIA [1], which 
could be automated to measure key parameters for 
SDRs.
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IQ dump is the core functionality of SDR calibrator 
on which every other routine is based. The routine 
samples IQ data from the SDR at a specified tuned 
frequency and sample frequency.

POWER MEASUREMENT ROUTINE

SYSTEM BLOCK DIAGRAM

Power 
Meter

The power measurement routine forms the basis for 
multiple other tests, such as calibrate, which 
calculates noise figure, compression, and equivalent 
noise bandwidth by taking multiple power 
measurements across the full range of SDR 
parameters.
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Single FFT for 2.4 GHz Signal

Used when applying stimulus

Used when verifying power

Used when taking data from SDR

Time domain averaged power: - 34.0450 dBm
Frequency domain integrated power: -34.049 dBm
Normalized FFT Maximum: -34.050 dBm 
Measured CW Frequency: 2400.027 MHz

Power Measurement Test with Flattop Window
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Calibration Results
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SDR 
Datasheet

SDR 
Python API

-sdr_name
-connection_info
-default_settings
-operational_limits
-calibration_parameters
+initialization()
+connection()
+tuning()
+information()
+sampling()
+shutdown()

New SDR

Interface Information Class Implementation
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Calibration Results
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Codebase Utilization

This work was done using a Keysight N5182b [2] 
signal generator,  Keysight N1219a [3]  power meter, 
and ADALM-Pluto [4] SDR.

The power measurement routine runs multiple FFTs 
to calculate average signal power and frequency. 


