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ABSTRACT

In this paper, the 10bit 20MHz pipelined analog-to-digital converter that is able to apply to WLAN system
was modeled for ADC design. Each blocks in converter such as sample and hold amplifier(SHA), comparator,
multiplyng DAC(MDAC), and digital correction logic(DCL) was modeled. The pipelined ADC with these
modeled blocks takes 1/50 less time than the one of simulation using HSPICE.
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Fig. 1 Block diagram of the proposed system
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Table. 1 Verilog-A code of SHA
module SHA(vinp, vinn, voutp, voutn, vclk);

input vinp, vinn, vclk;
output vouip, voutn,
electrical vinp, vinn, voutp, voutn, vclk;
parameter real vtrans_clk =3.3;
parameter real vem = 1.65;
parameter real taperture = O from [O:inf);
parameter real trise = In from (0:inf);
parameter real tfall = In from (0:inf);
real vout_val_p, vout_val_n;
analog begin
@(cross(V(velk) - vtrans_clk, 1)) begin
vout_val_p = V(vinp);
vout_val_n = V(vinn); end
@(cross(V(vclk) - vtrans_clk, -1)) begin
vout_val_p = vcm;
vout_val_n = vcm; end
V(voutp) <+ transition ( vout_val_p, aperture, trise,
tfall );
V(voutn) <+ transition ( vout_val_n, aperture, trise,
tfall ); end
endmodule
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Fig. 2 Simulation result and aperture error of behavioral SHA
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Table. 2 Verilog-A code of fully differential comparator
module COMPARATOR(pin, nin, pref, nref, pout, nout,
clk);

input pin, nin, pref, nref, clk;

output pout, nout;

electrical pin, nin, pref, nref, pout, nout, clk;
parameter real logic_high=5 from (0:inf);
parameter real logic_low=0 from [0:inf);
parameter real threshold=2.5 from (0:inf);
parameter real offset=0 from [0:inf);
parameter real trise=1n from (0Q:inf);
parameter real tfall=in from (0:inf);

real x, y;

analog begin

@(cross(V(clk)-threshold, +1)) begin

x = ((V(pin)-V(nin)) >= (V(pref)-V(nref)));

end
V(pout) <+ transition(logic_high*x + V(clk)*!x, offset,
trise, tfall); ,
V(nout) <+ transition(logic_high*!x + V(clk)*x, offset,
trise, tfall);
end
endmodule
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Fig. 3 Simulation result of behavioral fully differential
comparatot model
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Table 3. Verilog-A code of MDAC

module IDEAT,_MDAC4(INP, INN, vrefp, vrefn,
MOUTP, MOUTN, cik);

inout INP, INN, vrefp, vrefn, MOUTP, MOUTN, clk;
electrical INP, INN, vrefp, vrefn, MOUTP, MOUTN,
clk;

parameter real logic_high=3.3, logic_low=0;
parameter real vtrans_clk=1.65;

parameter real vem=1.65;

parameter real tdel = O from [0:inf);
parameter real trise = In from (O:inf);
parameter real tfall = In from (0O:inf);

real d;

analog begin

@(cross(V(clk) - vtrans_clk, 1)) begin

if (V(INP) > 2.0875) begin d=16;
end else if ((V(INP) < 2.0875) && (V(INP) > 2.025))
begin d=15;

end else if (VANP) < 2.025) && (VANP) >
1.9625)) begin d=14;
end else if (VUINP) < 14) && (V(INP) >

1.3375)) begin d=4;

end else if ((V(INP) < 1.3375) && (V(INP) > 1.275))
begin d=3;

end else if ((V(INP) < 1.275)
1.2125)) begin d=2;

end else if ((V(INP) < 1.2125) && (V(INP) > 1.15))
begin d=1; end

end

&& (VNP) >

V(MOUTP) <+ 1.4+(8*(V(INP)-(1.15+(0.0625*(d-1)))));
V(MOUTN) <+ 1.9+(8*(V({INN)-(2.15-(0.0625*(d-1)))));
end

endmodule
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Fig. 5 Simulation result of unit stage
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