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Efficient Behavioral Modeling of Sigma Delta Modulator
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Abstract: Behavioral modeling of the second-order, one-bit quantizer modulator using a method of macro-model combined
with Verilog-A model is presented. The key modules of the modulator are modeled in macro-model and the functional
modules are described in Verilog-A. The modules are designed and simulated in the Cadence environment based on Hua-
hong NEC 0. 25pm CMOS process. The results and time of the simulation of the modules’ are compared with the circuit’
s, and the SNR of the overall circuit of the modulator in both conditions are presented. The results show that this method
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of modeling could achieve a higher accuracy and faster simulation speed.
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‘include “discipline. h”
‘include “constants. h”
module comp _ ideal (vin _ p, vin _n, enable, vout);
input vin _ p, vin_ n, enable ;
output vout ;
electrical vin _ p, vin_ n, enable, vout ;
parameter real td=0.0u from (0:inf) ;
parameter real trise=1.0n from (0:inf) ;
parameter real tfall=1.0n from (0:inf) ;
parameter real vth=1.25 ;
parameter real slack=10.0p from (0:inf) ;
real vin, outstate ;
analog begin
@ (initial _ step(“ac”, “dc”, “tran”)) begin vin= V(vin
_p) — V(vin_n); outstate = (abs(vin) > 0.0) 70 : 2.5;
end
vin = V(vin_p)—V(vin_n);
@ (cross(vin, +1, slack )) begin if (V(enable) > vth)
begin outstate=2.5 ; end end
@ (cross(vin, —1, slack )) begin if (V(enable) > vth)
begin outstate=0.0; end end
V(vout) < + transition (outstate, td, trise, tfall) ;
end
endmodule
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