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Abstract: A methodology to build a behaviaral model for large scale analog circuits is presented in the paper. Any analog
circuit can be equivalently described by a network cansisting of Sources, Amplifier ( amplifier can be casidered as a virtual filter
with gains), Switchers and Impedance. This network is defined as analog circuits SASI structure in the paper. Due to the equivaler2
cy between this abstracted network and Hammersein model, macro behaviors of analog circuits can be modeled based on Hammer2
stein method. Then, those macro behavior models can be described by using the standard HDL (Verilo@ A, VHDI2 AMS, and so on)
accardingly. This Top2 Down methodology is validated using the i2house designed Infrared Remote Control Receiver as an exam2

ple.
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modul e opa. model (np, inn, out, vdd, vss) ;
input np, inn, vdd, vss; ’ : ’ TOpZ
output out; Down s SASI
electrical inp, inn, out, out. in, vdd, vss;
parameer real fie_ unitgain= ; //
parameer real gain. DC= ; //
parameer real phase margin= ; /1! ’
parameter real M_ PI= 3. 1415926, //
parameer real vin. max= ; //
parameer real vout. max= ; //
parameter real veon= ; /1l VGA/ | BPF
parameer real voff= ; /1! \ AGC
parameer real al= ; /] al \
paramder real bl= ; /1 bl
paramder real PSRR= ; //3dB " V Hy Envelop
parameter real AO= ; /1 A0 == ator detector
parameer real Al=; /1! Al
parameter real V. noise= ; /1 B4 4T AP He ORE 3 e B 4 1 7 O
Real grand, vin_ eff; vin_ val, vout, vout_ val; 311 SASI
integer seed;
analog begin
@/(intnl step(/ ad,/ dc0,/ tran0,/ xf0)) begn 30mm~ 1100nm
seed= 23; ’
V(out. i, vss)< + vcon; , 5
end I
gand= B dist. nomal( seed, 0, 1); ph
vin_ val= V(inp, inn)- voff; SASI 5 R
if{ vin. val> vin. max)vin. eff= vin. max;
etl(se il vin_ val< - V]‘?l_ max)vin_ eff= - vin_ max; Id ’ CO PN ’
else vin. eff= vin. val; R, R s Lo
vout. val= gain. DC* vin_ eff* (al+ (1- al) * sqt(1- bl* vin_ eff*
vin_ eff) )+ vcon;
if{ vout. val> vout_ max+ vcont) vout= vout_ max+ vcont; R I
else if{ vout. val< vcont- vout. max) vout= vcont- vout. max; '\/\/\,——4‘10
else vout= vout_ val; l I, 1 1, 1 Lo

V(out. i, vss)< + vout;
V(out, vss) < + laphce. zp( V(out. in, vss), { },
{- 2.0%* M. PI* fre. unigain* tan((phase. margin* M. PI)/ 180), 0, -
(2.0* M. PI* fre. unitgain)/sqt( pow(gain. DC* sin( phase. margin *
M. PI/180),2)- 1),0})+ V. noise* grand+ AO* laphce. zp(V(vdd,
wss), {- AI¥ M PI* PSRR,0}, {- M. PI* PSRR, 0});
end
Endmodule
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