
(57) Abstract: A delta-sigma modulator (325) having a downconverter mixer
circuit (30) in the forward path of the modulator circuit and an
upconverter mixer (38) in the feedback path of the modulator. The modulator
(325) consists of a loop filter having two components, a bandpass filter
(28) before the downconverter (30) and a low-pass filter (32, 33) after the
down-converter. The mixer circuits can be implemented as single-sideband
rejection mixers with in-phase and quadrature paths. In such a modulator,
the loop filter component after the quadrature mixer include two low-pass
filters (32, 33), one for the in-phase forward path and another for the
quadrature forward path. The feedback also has two paths, which are
recombined in the quadrature upconverter (38) located prior to the DAC (50)
which produces a real, analog signal (23) to be fed back to the input.
Multiple arrangements of this type of modulator can be implemented,
including arrangements having multiple intermediate feedback paths to both
the baseband low-pass filter and the bandpass loop filter sections.    


