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A universal demodulator progr�able for any digi­
tally modulated carrier signal having a known constel­
lation format which can be characterized by a unique 
constellation pattern of phase-amplitude states. The 
demodulator also generates phase and gain-error signals 
for locking onto the phase and amplitude of the digitally 
modulated carrier. The demodulator splits the received 
digitally modulated carrier signal into an inphase com­
ponent, Dx, and a quadrature-phase component, Dy. 
Using a preprogrammed memory device keyed to the 
identified modulation format, each Dx signal is mapped 
into one of a plurality of one-dimensional zones each 
having Rx center values. Using a second prepro­
grammed memory device also keyed to the identified 
modulation format, each Dy signal is similarly mapped 
into a plurality of orthogonal one-dimensional zones 
having Ry centers. Each pair of Rx and Ry values repre­
sents a point in a two-dimensional signal space corre­
sponding to one of the transmitted phase amplitude 
states. The data assignment signals, Ax and Ay, are gen­
erated and outputted by selecting a predetermined por­
tion of the Rx and Ry center values. Using the digital 
signals Rx, Ry, Dx and Dy and signal vector relation­
ships, a logic circuit generates for each periodic signal 
pair a phase-error signal <l>e corresponding to the phase 
difference between the phase angle associated with (Dx 
and Dy) and the phase angle associated with (Rx and 
Ry). Also generated is a gain-error signal Ge corre­
sponding to the amplitude differential between th� am­
plitude associated with (Dx and Dy) and the amplitude 
associated with the signal pair <Rx and Ry). The phase 
and amplitude of the modulated carrier signal is ad­
justed in accordance with the phase-error signal <l>eand 
the gain-error signal Ge respectively. 
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