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Fig. 6. PMOS and NMOS sub-threshold characteristics
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[Prob1(b)] MATLAB Code

options = optimset('TolFun', 1e-12);
[x, fval] = fminsearch(@(x) myfun(x), [100, 100 ], options)

function f = myfun(x)

gamma = x(1);
phi_f = x(2);

% NMOS

% measurement = |

%0.65 075 0.8];

%approx = 0.45+ gamma *(sqrt(2*phi_f+ [ 12 3 ]) - sqrt(2*phi_f));

% PMOS

measurement = |

07 0.8 09];

approx = 0.5+ gamma *(sqrt(2*phi_f+[12 3 ]) - sqrt(2*phi_f));

f = norm((approx-measurement) ./ approx)"2;

[Probs5 (c)]

* HW#2 prob5. PMOS-load NMOS common source amplifier

.param vtn=0.5

.param vtp=-0.5

.model nmos1 nmos vto='vtn'

+ tox=6.9nm kp=200u lambda=0.1 gamma=0.5 phi=0.6

+ capop=0 cgso=0.5n cgdo=0.5n pb=0.5 cj=1e-3

.model pmos1 pmos vto='vtp' tox=6.9nm kp=100u lambda=0.1 gamma=0.5 phi=0.6
+ capop=0 cgso=0.5n cgdo=0.5n pb=0.5 cj=1e-3

m1 out bias dd dd pmos1 w=50u |=1u AD=5e-11 AS=5e-11
m2 out in 0 0 nmos1 w=50u |=1u AD=5e-11 AS=5e-11

Vdd dd 0 3v
Vg in 0 dc 0.8536v
Vbias bias 0 2v

.options post
.op

.end



**** mosfets

subckt

element O:m1  0O:m2

model 0:pmosl 0:nmosl
region Saturati Saturati

id -718.8447u 718.8447u
iths 0. 0.

ibd  15.0152f -14.9848f

vgs -1.0000 853.6000m
vds -1.5015 1.4985

vbs 0. 0.

vth -500.0000m 500.0000m
vdsat -500.0000m 353.6000m
vod -500.0000m 353.6000m
beta  5.7508m 11.4985m
gam eff 500.0000m 500.0000m
gm 2.8754m 4.0659m
gds 62.5000u 62.5165u

!cdtqt_

cgtot 216.8194f 216.8194f
cstot  241.8194f 241.8194f
cbtot 74.9905f 75.0095f
cgs 191.8194f 191.8194f
cgd  25.0000f 25.0000f
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