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ABSTRACT

The thesis presents the design and implementation of 2.11-2.17 GHz WCDMA base
station transmitter circuit (the high frequency circuit only). The direct-conversion quadrature
modulator with the microstrip structure is employed in the transmitter architecture. Also, the
LDMOS active device technology which is capable of delivering the high power output at the
frequency range of 2 GHz is selected due to its ruggedness and low cost. Since the linearity of
the amplifier circuit plays an important role for the WCDMA transmitter circuit, the feedforward
linearization technique is employed to decrease the distortion of output signals from the amplifier
circuit. Hence, the intermodulation distortion is reduced.

Besides, the use of the microstrip structure for all the circuit results in its compact size.
The internal transmitter circuits consist of a) the 2.11-2.17 GHz frequency synthesizer b) the
microstrip direct-conversion quadrature modulator c) the driver amplifier d) the power amplifier
and ¢) the feedforward linearization circuit.

From the measured results, it is found that the phase noise of the transmitter is less than
-112 dBc/Hz at 100 kHz offset frequency. The error vector magnitude and the adjacent channel
power ratio are less than 8.47% and -40 dBc, respectively. The feedforward linearization circuit
can suppress the two-tone third order intermodulation product for the value more than 10 dB.
Finally, the two-tone third order intermodulation product measured from the output signal of the

transmitter is -44 dBc at 1 W output power.
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