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The design and implementation of a RF front-end for the WCDMA base station receiver
operating at 1920 to 1980 MHz frequency range are presented in this thesis. In the WCDMA
systemn, the nominal frequency spacing between adjacent channels is 5 MHz and the signal
bandwidth is 3.84 MHz. The quadrature phase-shift keying modulation (QPSK) is also applied.
In the receiver circuit, the superheterodyne technique is employed with the selected intermediate
frequency at 190 MHz. The RF front-end receiver circuit is consisted of a) a combine filter and
a microstrip filter at 1920 to 1980 MHz b) a low noise amplifier at 2 GHz c) a double balanced
diode mixer d) a helical band pass filter at 19C MHz e) a frequency synthesizer at 2110 to 2170
MHz and f) a QPSK demodulator. In the low noise amplifier, the PHEMT type as the active
device is selected. Together with the use of an inductive feedback correspondence and a balanced
structure, the better noise and return loss figures of the amplifier are obtained.

From the measured results, the noise figure of the RF front-end before the demodulated
can be calculated. The result was at 2.38 dB. The channel selectivity from its adjacent channel of
the receiver at 5 MHz frequency offset is more than 45 dB. The noise figure of the RF front-end
receiver circuit and the overall characteristics are acceptable for the use in WCDMA mobile

phone system.





