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Abstract:

Universal Mobile Telecommunications Systems (UMTS)
is the preferred third generation (3G) communication standard for
mobile communications and will provide worldwide coverage, a
convenient software technology and very high data rate.

Class-F amplifiers are usually considered as very high
efficiency amplifiers where the high efficiency is obtained through
the using of harmonic traps (L-C filters), which provide suitable
terminations (either open or short) for the harmonics generated. By
doing this, a square wave drain voltage and a peaked half-sinusoidal
drain current out-of-phase by 180° are produced. When the more
odd harmonics are used, the circuit diagram of the Class F power
amplifier will be very complex. So that, in this project, the third
harmonic only used for design the class F.

A power amplifier (PA) is the main component of
wireless communication and it used to increase the output power of
the transmitter. In this project a class F PA is designed for WCDMA
mobile communication by adding a new GaN transistor
(NXP_CLTC5010 VO03) to the Agilent’s Advanced Design System
(ADS 2011.01) from NXP Semiconductors website.

A variety of procedures were applied in the process of
designing Class F amplifier, namely, source-pull and load-pull
characterization, input and output matching circuit design and the
design of suitable harmonic traps, which are explained, and the
results show the maximum gain is (11.375) obtained at an input
signal power of (25) dBm, but the maximum power added efficiency

1s (64.582) % obtained at an input signal power of (26) dBm.
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