Tunnel Diode Oscillator Modelling

[image: image1.png]



> restart:
> with(plots):
Warning, the name changecoords has been redefined

V-I characteristic Approximation
> A:=.3: a:=10: B:=1*10^(-8): b:=20:
> Id:=Ud->A*Ud*exp(-a*Ud)+B*exp(b*Ud-1);
[image: image2.wmf] := 

Id

 ® 

Ud

 + 

A

Ud

e

(

)

-

a

Ud

B

e

(

)

 - 

b

Ud

1


> plot(Id(Ud),Ud=-0.02..0.76, color=black,labels=[`V`,`Id`], legend=`Tunnel Diode V-I Characteristic`);
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Differential Equations
> se:=diff(i(t),t)=(Es-i(t)*Rs-u(t))/L,

    diff(u(t),t)=(i(t)-Id(u(t)))/C;
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Values and Solving
> Es:=.35: Rs:=15: C:=10*10^(-12): L:=30*10^(-9): tm:=10*10^(-9):
> F:=dsolve({se,i(0)=0,u(0)=0},{i(t),u(t)},type=numeric, method=classical, stepsize=10^(-11), output=listprocedure):
Voltage and Current Plots

> gu:=odeplot(F,[t,u(t)],0..tm, color=black, labels=[`t`,`u(t), 10*i(t)`], labeldirections=[horizontal,vertical],legend="voltage"):
> gi:=odeplot(F,[t,10*i(t)],0..tm, color=blue,legend="current"):
> ge:=odeplot(F,[t,Es],0..tm, color=red,legend="supply voltage"):
> display(gu,gi,ge);
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V-I Characteristic, Load Line and Limit Cicle Plots
> gv:=plot(Id(Ud),Ud=-0.05..0.75,color=black,labels=[Ud,Id], labeldirections=[horizontal,vertical], legend=`V-I diode characteristic`):
> ge:=plot((Es-Ud)/Rs,Ud=-0.05..0.75,color=red,legend=`load line`):
> gpp:=odeplot(F,[u(t),i(t)],0..tm,color=blue,legend=`limit cicle`):
> display(gv,ge,gpp);
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