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Design and implementation of power-controlled front-end moduie for direct conversion
receiver
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ABSTRACT

The power-controlled six-port element that can control the local oscillator signal power and receiving RF signal power was designed and
implemented in this paper. The direct conversion six-port element configuration was proposed, which provides the constant six-port output
power by controlling the six-port input power with various signal strength. The direct conversion six-port element protects the power detector
element of six-port receiver from the saturation status and compensates the transmission performance degradation. For implementation of
power-controlled six-port element, the power-controlled six-port element including the power controller was analyzed. The implemented
power-controlled six-port element shows the power control capability of 36 dB and gain imbalance of about 1.6 dB, phase imbalance of about
4° in the frequency range of 1.69 GHz. The measured results show the good performance as direct conversion front-end element.
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Fig. 1. Power-controlled six-port front-end element. -
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Fig. 2. Configuration of power—controlled six-port

element.
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Fig. 3. Configuration of power detection and

comparison—controller.
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Fig. 4. DC rectification of digital control signal
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(a) circuit layout and (o} implementation,
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Fig. 7. Power-controlled six-port element circuit design
{a) circuit layout and {o) implementation.
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