RF Front-end Design of Direct Conversion Receiver using Six-Port
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ABSTRACT

The direct conversion method is classified into the structure using the mixing technology and six-port scheme. In the view point
of complexity and integration the direct conversion method using the six-port scheme is superior to that with mixing technology.
Expecially, the six-port direct conversion technology provides the low power consumption and the broad-band characteristic. In this
paper, the six-port direct conversion receiver with the branch-line coupler and the ring hybrid coupler is designed respectively. The
performances of the designed six-port schemes are analyzed and the six-port scheme with superior performance characteristics is

proposed.
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A = sin(wd — sin(wt+0)
B = sin(wf) + sin(wt+6)
C ;= sin{wt) — cos(wt+0O)
D | = sin(awt) + cos (wt+9©)
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A , = sin 2(wt) — 2 sin(wf) sin (wt+0) + sin *(wt+6)
B, = sin (w) +2 sin(wd) sin (wt+0) + sin (wt+0)
C, = sin *(wd) — 2 sin{wt) cos (wt+6) + cos *(wt+0©)
D ,= sin *(wf) +2 sin (wt) cos (wt+0) + cos X wt+ 6)

A,=1- cos(0)

B,=1+ cos(©) 3
, =1+ sin(6)

D,=1- sin(®)
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Fig 1. Basic structure of Six-port circuit
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