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Abstract

Abstract

In the digital television transmission system, the power amplifier has a
significant effect to the system reliability and performance. It is well known that
HPAs(High Power Amplifiers)are inherently nonlinear devices which affect the
communication systems directly, whose nonlinear distortions result in spectrum
expansion and adjacent channel interference, then worsen the bit error rate. Therefore,
the linearity technique is used to overcome the effects of the power amplifier
nonlinearity on the digital television signal. In addition, as power amplifier with
memory effect, that the output of HPAs depends not only on the current input, but also
on some historical inputs, memory predistortion technique need research to achieve
better correction.

In this paper, a design based on the character of TDS-OFDM is performed for
improving the linearity of the digital television transmitter power amplifier. At present,
LUT(look-up table) based predistortion method is mostly used in digital television
exciter system. Therefore, we focus on the LUT based predistortion technique in this
paper. We separately proposed LUT based predistortion for both memoryless HPA and
memory HPA. Then we concentrate our analysis on the distortions mutually caused by
nonlinearity and memory. Memory polynomial predistortion method, the method of
predistortion in frequency domain, 2D LUT indexing method all have been researched
in this paper. On the basis of the previous 2D LUT indexing method, an improved 2D
(two-dimensional) LUT indexing method for HPA predistortion with memory is
proposed. Results of simulation show that the proposed method can correct the
AM/AM and the AM/PM distortions that may exist in the power amplifier. The 2D
LUT techniques can also increase ACPR of those power amplifiers more than 25dB.
The article also proposed modified algorithrn in update lookup table address to get

more fast speed and more accurate convergence result.
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