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begin
t0 = vgd + *DELTA_1;
t1 = sqrt(t0 * t0 + 4.0 * *"DELTA_1);
t2=0.5* (t0 - t1);
t3 = weffev * cgdl;
t4 = sqrt(1.0 - 4.0 * t2 / ckappad);
cgdo = param_cgdo + t3-t3* (1.0-1.0 /t4) * (0.5 - 0.5 *t0 / t1);
qgdo = (param_cgdo + t3) * vgd - t3 * (t2 + 0.5 * ckappad * (t4 - 1.0));
t0 = vgs + "DELTA_1;



t1 = sqrt(t0 * t0 + 4.0 * "DELTA_1);
t2=0.5* (t0 - t1);
t3 = weffev * cgsl;
t4 = sqrt(1.0 - 4.0 * t2 / ckappas);
cgso = param_cgso + t3-t3* (1.0-1.0/t4) * (0.5-0.5*t0 / t1);
qgso = (param_cgso + t3) * vgs - t3 * (t2 + 0.5 * ckappas * (t4 - 1.0));
end
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.options savecurrents
.include /home/hayato/globalfoundries-pdk-1ibs-gf180mcu_fd_pr/models/ngspice/design.ngspice
.lib /home/hayato/globalfoundries-pdk-1ibs-gf180mcu_fd_pr/models/ngspice/sm141064.ngspice diode typical

.lib /home/hayato/global foundries-pdk-1ibs-gf180mcu_fd_pr/models/ngspice/sm141064.ngspice typical
.ib /home/hayato/avsdbgp_3v3_sky130_v2copy/libs/models/sky130.1ib.spice tt

.include /home/hayato/avsdbgp_3v3_sky130_v2copy/libs/models/sky130_fd_pr_ model _pnp.model.spice
.dc temp -40 140 0.1

.control
save all

plot V(VBGP) V(F) v(VBGP,F)
plot v(VBGP)
~endc
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