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The International Telecommunication Union endorsed various frequency ranges for HAPs applications in WR C-97:. 47.2—
47.5 GHz and 47.9-48.2 GHz, for fixed services, and 18-32 GHz (Region 3) for broadband wireless applications. Fu rther, In
WRC-2000, these frequency bands were ratified.

At these frequencies, microwave devices are sensibly expensive , especially at medium and high power levels. Henc e, the
cost of the equipment becomes one of the main stopp ers. Inthe case of power amplifiers (PA), the most expe nsive
specification parameter is the output power level . PAs for millimetre bands are usually designed to m ake the device operate
at the upper limit of its capability (low back-off) , preventing any possibility of adaptation of its b las condition. Hence, In the
transmitter design, Itis very convenient to force the subsystems befor e the PA to operate at their maximum linear gains
alming at reducing the need for additional amplific ation in the final PA. A direct consequence Is the enlargement of
intermediate signal levels, risking the entrance into non-linear zones within t he dynamic margins of the different subsystems ,
as Is the case for up-converters .

The application of a digital pre-distorter to the | iInearisation of a Ka-band mixer is presented here. The general objective In
the design is to get the best trade-off between linearity improvement and co sts. This requires the most simple solution .

Fig. 2. AM-AM conversion curves of the up-converter (measured at 30 GHz). The dashed line is just for
comparison with a linear reference (IF= 2 GHz).
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THE PROBLEM:
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Fig.4. Digital pre-distortion (up-converter).

Figs.5 and 6. Testbench + Xtreme DSP Virtex-IV physical boa
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