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Calibration Method of RF Amplitude/Phase Detector by using Signal Generator
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Abstract

To achieve stable operation of XFEL/SPring-8, it is needed to stabilize an rf phase and amplitude by feedback control.
For this purpose, an IQ detector and a fast 12-bits ADC module were developed. The detection linearity of a phase and
amplitude of the detector is demanded for the feedback control and beam tuning. We measured detection errors, such as
non-linearity, of the rf phase and amplitude of the detector by only using a signal generator, instead of a complex
network analyzer system. The merit of this method is a simple measurement apparatus configuration, fast data
acquisition time and in-situ calibration at a practical position in a 19” rack to install the detector. The key point is we
can sweep the input phase by feeding a frequency-shifted signal to the rf input port of the IQ detector. The errors
measured by a 5.7GHz detector with this method were £6 % in amplitude and =£3 degree in a phase. These errors
were corrected up to £0.5 % and = 0.15 degree along the whole detection range of the detector phase by applying a
correction algorism for an offset error and a gain error along I and Q detection axis, and the phase error between the I
and Q axes from right angles.
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