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ABSTRACT – In this talk, we present a novel technique for on-chip real-time non-linear device calibration via the use of novel non-linear “predictive” feedback loop architecture; an approach that has originally been proposed by Ahmed and Li [1]. The novel predictive closed-loop we present utilizes on-the-fly (i.e., on-chip) measured data at the output of a non-linear device, e.g., a power amplifier, to predict – “also on-the-fly” – the required amount of non-linear pre-distortion (or correction) that is required in order to achieve a certain level of linearity at the output of the non-linear device in response to the applied input value. Prior literature has focused on conventional “linear’ closed control loops which do not compensate-for, or take-into-account the “non-causality” resulting from the time delay between the reference signal and the feedback signal. Our novel concept has been applied to the problem of pre-correction of non-linear power amplifiers (PA) in wireless transmitters, where our proposed technique performs on-the-fly prediction and measurement of the PA AM/AM and AM/PM non-linearity, stores such non-linear characteristics and calculates their inverse functions in order to pre-distort the base-band amplitude and phase signals modulating the PA such that the combination, or the resultant, of the pre-distorter and the PA leads to a linear behavior at the output of the PA. We present a model of our predictor based approach and evaluate its performance for an EDGE/GSM application. The key performance metrics we evaluate have been based on the EDGE/GSM requirements, such as the Error Vector Magnitude (EVM), Switching Transients (ST), Adjacent Channel Power Ratio (ACPR), transmit time mask, modulation spectrum and PAE. Our solution has shown to be effective in correcting the amplifier’s non-linearity and result in good transmitted waveform quality, without prior knowledge of the PA characteristics (i.e., pre-stored PA calibration data). Such a solution makes it possible to achieve high amplifier efficiency levels (due to the ability to drive the device into compression zones) while maintaining good waveform quality (linearity) via pre-distortion of the input signal to the power amplifier. Moreover, our solutions makes it possible to eliminate (or at least minimize) the need for extensive factory calibration.  Co-authors on this research are Mrs. Qing Li and Dr. Ajit Reddy, both at Tyco Electronics)
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