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clear all
close all
clc

res=500000;

t=logspace (-10,-5,res+l);

Q=zeros (res+1,1); %$The stored charge

J=zeros (res+1,1); %$The gate current

E=zeros (res+1,1); %$The field in the bottom oxide

dl=3e-7; $bottom oxide thickness

el=3.8; $bottom oxide dielectric constant
d2=50e-7; $Top oxide thickness

e2=30; $Top oxide dielectric constant
Vg=40;

$tunneling parameters from https://iopscience.iop.org/article/10.1088/0964~-
1726/1/3/002/pdf

eps0=8.85e-14; %in F/cm

g=1.6e-19;

C=9e-13; $Fitted to give the same current as in Sze

E0=270e6; %in volt/cm taken from table 2 in the reference above

for r=2:res+l
E(r)=Vg/ (d1+d2* (el/e2))-Q(r-1)/ (epsO*el+eps0*e2* (d1/d2)) ;
J(r)=C*E (r) "2*exp (-E0/E (r)) ;
dQ=J(r) * (t(r)-t(r-1));
Q(r)=Q(r-1)+dQ;
end;
dvT=d2*Q./ (e2*eps0) ;

figure

loglog(t,Q, 'LineWidth',2);

ylabel ('Stored Charge (C/cm”2)','FontSize',14)
yyaxis right



Electric field (V/cm)
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loglog(t,J, 'LineWidth',2);
ylabel ('Current density (A/cm”2)','FontSize',14)
xlabel ('Writing time (s)', 'FontSize',14)

figure

loglog (t,E, 'LineWidth',2) ;

ylabel ('Electric field (V/cm)','FontSize',14)
xlabel ('Writing time (s)', 'FontSize',14)

figure

semilogx (t,dVT, 'LineWidth', 2);

ylabel ('"\DeltaV T', 'FontSize',14)

xlabel ('Writing time (s)', 'FontSize',14)
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clear all
close all
clc

res=500000;

t=logspace (-9, -3, res+l);

Q=zeros (res+1,1); %$The stored charge

J=zeros (res+1,1); $The gate current

E=zeros (res+1,1); %$The field in the bottom oxide

dl=3e-7; $bottom oxide thickness

el=3.8; $bottom oxide dielectric constant

d2=5e-7; $Top oxide thickness

e2=30; %$Top oxide dielectric constant

Vg=20;

$tunneling parameters from https://iopscience.iop.org/article/10.1088/0964-
1726/1/3/002/pdf

eps0=8.85e-14; %in F/cm

g=1.6e-19;

C=9%e-13; $Fitted to give the same current as in Sze
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E0=270e6; %in volt/cm taken from table 2 in the reference above

for r=2:res+l
E(r)=Vg/ (dl+d2* (el/e2))-Q(r-1)/ (epsO*el+tepsO0*e2* (d1l/d2));
J(r)=C*E (r) "2*exp (-E0/E(r)) ;
dQ=J (r) * (t(r)-t(r-1));
Q(r)=0Q(r-1)+dQ;
end;
dvT=d2*Q./ (e2*eps0) ;

figure

loglog(t,Q, 'LineWidth',2);

ylabel ('Stored Charge (C/cm”2)','FontSize',14)
yyaxis right

loglog(t,J, 'LineWidth',2);

ylabel ('Current density (A/cm”2)','FontSize',14)
xlabel ('Writing time (s)', 'FontSize',14)

figure

loglog (t,E, 'LineWidth',2);

ylabel ('Electric field (V/cm)', 'FontSize',14)
xlabel ('Writing time (s)', 'FontSize',14)

figure

semilogx (t,dVT, 'LineWidth', 2);

ylabel ('"\DeltaV T', 'FontSize',14)

xlabel ('Writing time (s)', 'FontSize',14)
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