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Abstract

The continuous expansion of telecommunication systems has led to more complex design of devices. One of the most important of these devices, which
is usually considered as the last stage of the transmitter before the antenna, is the power amplifier, and one of these design complications is the need for
more linearity in the power amplifier and high efficiency at the same time. There are various methods to improve the linearity of amplifiers, but usually,
the higher the linearity improvement, the more complex it is, and the efficiency usually decreases. Meanwhile, the design of the amplifier itself is
complicated. One of the suitable methods to improve the linearity of the amplifier, which also increases the efficiency at the same time, is the Doherty
structure. Different structures of Doherty arrangement have been investigated, which create different properties. In this paper, a new arrangement for
the Doherty structure is presented, which gives a great improvement in linearity and at the same time has high efficiency. This arrangement is a
combination of doherty and forward structure and its adjustment can be done easily.
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Introduction

Doherty power amplifier is one of the most attractive architectures to achieve high-efficiency amplification of signals with a high peak-to-average
power ratio (PAPR). DPA provides high efficiency at both maximum power and back-off region. A new configuration of DPA with combination of
internal feed-forward network is introduced.

Proposed Work and Methodology

It is shown that this new approach was capable of improving linearity compared to the conventional method, while preserving high efficiency.
Improvement of third-order intermodulation (IMD3) in a two-tone test and ACPR with an OFDM input signal was observed in the simulations. The
proposed method is straightforward to implement and tune, while still exerting a significant influence on linearity parameters.

Conclusion

This paper proposes a new and simple method to improve the linearity of a Doherty power amplifier. The advantage of this method is that it provides a
relatively high improvement in amplifier linearity while maintaining simplicity and low cost. To validate this claim, a Doherty amplifier with the new
structure was designed in ADS software for a center frequency of 2.6 GHz, in both schematic and layout environments. The IMD3 characteristic in the
two-tone test improved by more than 12 dB across an output power back-off range of approximately 5 dB. Furthermore, the ACPR in the OFDM test
showed an improvement of more than 6 dB within an output power back-off range of about 7 dB.
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