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Քառէլեկտրոդ տվիչ,  σ =50 մՍ/սմ,  նկ 2.5.1.բ, [53,56,59 ]  

 - Իմպեդանս(Օհմ)  - 

- Հաճախ(Հց) Փորձնական Տեսական Սխալանք(%) 

1 1,0000e+00 2,8167E+01 23,8271  15,4077 

2 1,7783e+00 2,5771E+01 23,9670  7,0001 

3 3,0409e+00 2,4321E+01 24,1458  0,7204 

4 4,9097e+00 2,3884E+01 24,1367  1,0470 

5 7,4853e+00 2,3498E+01 25,3404  7,2706 

6 1,0860e+01 2,3668E+01 24,5217  3,4814 

7 1,5123e+01 2,3452E+01 24,8062  5,4591 

8 2,0370e+01 2,3362E+01 24,5235  4,7363 

9 2,6698e+01 2,3541E+01 25,5605  7,9009 

10 3,4209e+01 2,3228E+01 25,8983  10,3107 

11 4,3011e+01 2,3429E+01 25,2364  7,1619 

12 5,3218e+01 2,3486E+01 25,2789  7,0925 

13 6,4948e+01 2,3590E+01 25,1936  6,3651 

14 7,8325e+01 2,3587E+01 25,8462  8,7409 

15 9,4629e+01 2,3641E+01 25,8381  8,5033 

16 1,1433e+02 2,3661E+01 25,1382  5,8763 

17 1,3812e+02 2,3644E+01 25,3688  6,7989 

18 1,6687e+02 2,3685E+01 25,4022  6,7600 
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19 2,0161e+02 2,3703E+01 25,6746  7,6792 

20 2,4357e+02 2,3746E+01 25,6271  7,3403 

21 2,9428e+02 2,3804E+01 25,5182  6,7176 

22 3,5553e+02 2,3842E+01 25,9716  8,1997 

23 4,2953e+02 2,3893E+01 25,1564  5,0222 

24 5,1894e+02 2,3944E+01 25,7301  6,9417 

25 6,2696e+02 2,3975E+01 25,7765  6,9889 

26 7,5747e+02 2,4004E+01 25,4012  5,5005 

27 9,1514e+02 2,4023E+01 25,2374  4,8119 

28 1,1056e+03 2,4038E+01 25,5752  6,0105 

29 1,3358e+03 2,4038E+01 25,5515  5,9233 

30 1,6138e+03 2,4032E+01 25,9599  7,4265 

31 1,9497e+03 2,4012E+01 25,1787  4,6337 

32 2,3556e+03 2,3973E+01 25,0136  4,1601 

33 2,8459e+03 2,3910E+01 25,9248  7,7717 

34 3,4383e+03 2,3785E+01 25,8233  7,8933 

35 4,1540e+03 2,3664E+01 25,9082  8,6621 

36 5,0186e+03 2,3546E+01 25,0148  5,8717 

37 6,0633e+03 2,3457E+01 25,0506  6,3615 

38 7,3253e+03 2,3406E+01 25,1027  6,7590 

39 8,8501e+03 2,3365E+01 25,0951  6,8942 

40 1,0692e+04 2,3327E+01 25,2022  7,4406 

41 1,2918e+04 2,3314E+01 25,3688  8,0997 

42 1,5607e+04 2,3323E+01 25,5610  8,7555 

43 1,8856e+04 2,3335E+01 25,7178  9,2652 

44 2,2780e+04 2,3335E+01 25,8767  9,8223 

45 2,7522e+04 2,3370E+01 25,9997  10,1143 

46 3,3251e+04 2,3327E+01 25,1266  7,1621 

47 4,0172e+04 2,3338E+01 25,2471  7,5617 

48 4,8534e+04 2,3326E+01 25,3705  8,0586 

49 5,8637e+04 2,3298E+01 25,4367  8,4079 

50 7,0842e+04 2,3181E+01 25,5516  9,2777 

51 8,5588e+04 2,3079E+01 25,5948  9,8293 

52 1,0340e+05 2,2959E+01 25,6591  10,5230 

53 1,2493e+05 2,2802E+01 25,7694  11,5152 

54 1,5093e+05 2,2612E+01 25,7319  12,1246 

55 1,8235e+05 2,2469E+01 25,6874  12,5291 

56 2,2030e+05 2,2316E+01 25,7070  13,1910 

57 2,6616e+05 2,2170E+01 28,5605  22,3753 

58 3,2156e+05 2,2092E+01 25,0593  11,8411 

59 3,8850e+05 2,2051E+01 25,4430  13,3318 

60 4,6937e+05 2,2073E+01 25,6226  13,8534 

61 5,6707e+05 2,2217E+01 25,7901  13,8545 

62 6,8510e+05 2,2590E+01 25,9410  12,9178 

63 8,2771e+05 2,2921E+01 28,0875  18,3943 

64 1,0000e+06 2,3408E+01 28,3237  17,3554 
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function varargout = Aram_1(varargin) 

% ARAM_1 MATLAB code for Aram_1.fig 

%      ARAM_1, by itself, creates a new ARAM_1 or raises the 

existing 

%      singleton*. 

% 

%      H = ARAM_1 returns the handle to a new ARAM_1 or the handle 

to 

%      the existing singleton*. 

% 

%      ARAM_1('CALLBACK',hObject,eventData,handles,...) calls the 

local 

%      function named CALLBACK in ARAM_1.M with the given input 

arguments. 

% 

%      ARAM_1('Property','Value',...) creates a new ARAM_1 or 

raises the 

gui_Singleton = 1; 

gui_State = struct('gui_Name',       mfilename, ... 

                   'gui_Singleton',  gui_Singleton, ... 

                   'gui_OpeningFcn', @Aram_1_OpeningFcn, ... 

                   'gui_OutputFcn',  @Aram_1_OutputFcn, ... 

                   'gui_LayoutFcn',  [] , ... 

                   'gui_Callback',   []); 

if nargin && ischar(varargin{1}) 

    gui_State.gui_Callback = str2func(varargin{1}); 

end 

  

if nargout 

    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:}); 

else 

    gui_mainfcn(gui_State, varargin{:}); 

end 

function Aram_1_OpeningFcn(hObject, eventdata, handles, varargin) 

handles.output = hObject; 

  

guidata(hObject, handles); 

  

function varargout = Aram_1_OutputFcn(hObject, eventdata, handles)  

varargout{1} = handles.output; 

pic1=imread('images2.jpg'); 

%imshow(pic1,'XData',[50 50],'YData',[50 50]); 

imshow(pic1,[50,100]) 

%txt='    Ba(Sr)Tio3   based sensors'; 

%set(handles.text1,'String',txt) 

  

function pushbutton1_Callback(hObject, eventdata, handles) 

Aram_Gui 
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function pushbutton2_Callback(hObject, eventdata, handles) 

Aram_2 

  

function pushbutton3_Callback(hObject, eventdata, handles) 

 

Aram_3 

  

% ---------------------------------------------------------- 

function varargout = Aram_Gui(varargin) 

gui_Singleton = 1; 

gui_State = struct('gui_Name',       mfilename, ... 

                   'gui_Singleton',  gui_Singleton, ... 

                   'gui_OpeningFcn', @Aram_Gui_OpeningFcn, ... 

                   'gui_OutputFcn',  @Aram_Gui_OutputFcn, ... 

                   'gui_LayoutFcn',  [] , ... 

                   'gui_Callback',   []); 

if nargin && ischar(varargin{1}) 

    gui_State.gui_Callback = str2func(varargin{1}); 

end 

  

if nargout 

    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:}); 

else 

    gui_mainfcn(gui_State, varargin{:}); 

end 

 

function Aram_Gui_OpeningFcn(hObject, eventdata, handles, varargin) 

handles.output = hObject; 

  

guidata(hObject, handles); 

  

function varargout = Aram_Gui_OutputFcn(hObject, eventdata, 

handles)  

varargout{1} = handles.output; 

  

  

function popupmenu1_Callback(hObject, eventdata, handles) 

function popupmenu1_CreateFcn(hObject, eventdata, handles) 

if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 

    set(hObject,'BackgroundColor','white'); 

end 

  

  

function pushbutton1_Callback(hObject, eventdata, handles) 

 

hold on  

grid on 

  

Naa=get(handles.slider1,'Value'); 

if (Naa==0) 

    Na=1; 

else 

Na=Naa*20; 

end 

  

set(handles.text3,'String',Na); 
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Tauu=get(handles.popupmenu2,'Value'); 

f=get(handles.popupmenu3,'Value'); 

tox=get(handles.popupmenu4,'Value'); 

f0=get(handles.popupmenu5,'Value'); 

Alphha=get(handles.popupmenu6,'Value'); 

  

%v=get(handles.slider1,'Value') 

  

%set(handles.text1,'String',u); 

%set(handles.text2,'String',v); 

  

Ppo=2.5*10^15;  q=1.6*10^(-19);  %Cix=10; 

  

Rs=10; Rsc=Rs;  

  

Eps_si=11.8;  Betta=39.8;  Eps_s=8.85*10^(-14); 

  

Eps_i=Eps_s; q=1.6*10^(-19);  

  

Thetta=6.28*10^(-3)*f*Tauu; 

  

popup_sel_index = get(handles.popupmenu1,'Value'); 

  

switch popup_sel_index 

  

case 1 

  

axes(handles.axes1);  

%cla;  

clc; 

  

 

t=0.01:0.01:4.0;  Vg=0.5; 

  

Ld=10^(-5)*1.69/sqrt(Na); 

  

a=0.37*tox*10^(-2)*sqrt(Na); 

  

Psi_so=((a+sqrt(a^2+4*Vg))/2).^2; 

  

def=1.14*10^(-4).*sqrt(Psi_so/Na);    

  

Delta_Psisl=0.018*10^(-

6)*sqrt(Psi_so)*f0.*(1+sin(2*pi*f.*t))*Tauu.*... 

    (1-exp(-

1.14*Alphha.*sqrt(Psi_so)))*(1+1/sqrt(1+Thetta^2))/sqrt(Na); 

  

Psi_sl=Psi_so-Delta_Psisl; 

  

Thetta=2*pi.*f*Tauu; 

  

Delta_Psislo=0.018*sqrt(Psi_so)*f0.*(1+sin(2*pi*f.*t))*Tauu.*... 

    (1-exp(-1.14*Alphha.*sqrt(Psi_so/Na))); 

  

Csco=9.1*10^(-9)*sqrt(Na./Psi_so); 

  

Gamma=1-Delta_Psislo./Psi_so; 
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Cscl=Csco./sqrt(Gamma-(1-Gamma)./sqrt(1+Thetta^2)); 

  

Thetta_ox=(211*10^2*f*Rs)/tox; 

  

Thetta_scl=6.28*10^9*f*Rsc.*abs(Cscl); 

  

im=2*pi*10^(-

3)*f*Tauu*Delta_Psislo./sqrt(1+Thetta^2).*(abs(Cscl)+... 

1.3*10^(-8)*sqrt(1+Thetta^2)./sqrt(2*Delta_Psislo)).*Thetta_ox./... 

sqrt(1+(Thetta_ox+Thetta_scl).^2); 

  

switch f 

case 1 

axes(handles.axes1);  

hold on  

grid on 

xlabel('t'); 

ylabel('Im'); 

title('f=1')     

p=plot(t,im); 

set(p,'Color','red','LineWidth',1) 

%hold on 

case 2 

axes(handles.axes2); 

hold on  

grid on 

xlabel('t'); 

ylabel('Im'); 

title('f=2')     

p=plot(t,im); 

set(p,'Color','blue','LineWidth',1) 

%hold on 

case 3 

axes(handles.axes3);  

hold on  

grid on 

xlabel('t'); 

ylabel('Im'); 

title('f=3')     

p=plot(t,im); 

set(p,'Color','black','LineWidth',1) 

%hold on 

case 4 

axes(handles.axes4); 

hold on  

grid on 

xlabel('t'); 

ylabel('Im'); 

title('f=4')     

p=plot(t,im); 

set(p,'Color','green','LineWidth',1) 

%hold on 

end 

  

case 2 
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axes(handles.axes4);  

cla; 

clc; 

  

hold on  

grid on 

  

Ld=10^(-5)*1.69/sqrt(Na); 

  

a=0.37*tox*10^(-2)*sqrt(Na); 

  

Vg=0.5; 

  

t=0.01:0.01:10; 

  

Psi_so=((a+sqrt(a^2+4*Vg))/2)^2; 

  

%def=1.14*10^(-4)*sqrt(Psi_so/Na);        

  

Thetta=6.28*10^(-3)*f.*Tauu; 

  

%Delta_Psisl=abs(0.018*10^(-

6).*sqrt(Psi_so)*f0.*(1+sin(2*pi*f*t))*Tauu.*... 

%    (1-exp(-

1.14*Alphha*sqrt(Psi_so))).*(1+1/sqrt(1+Thetta^2))/sqrt(Na)); 

  

Psisl_Gr=Psi_so-0.018*10^(-

6)*sqrt(Psi_so)*f0.*(1+sin(2*pi*f.*t))*Tauu.*... 

    (1-exp(-

1.14*Alphha.*sqrt(Psi_so)))*(1+1/sqrt(1+Thetta.^2))/sqrt(Na) 

  

xlabel('t'); 

ylabel('Psisl'); 

  

plot(t,Psisl_Gr); 

  

case 3 

         

t=0.01:0.01:10;  Vg=0.5; 

  

Ld=10^(-5)*1.69/sqrt(Na); 

  

a=0.37*tox*10^(-2)*sqrt(Na); 

  

Psi_so=((a+sqrt(a^2+4*Vg))/2).^2; 

  

def=1.14*10^(-4).*sqrt(Psi_so/Na);    

  

Delta_Psisl=0.018*10^(-

6)*sqrt(Psi_so)*f0.*(1+sin(2*pi*f.*t))*Tauu.*... 

    (1-exp(-

1.14*Alphha.*sqrt(Psi_so)))*(1+1/sqrt(1+Thetta^2))/sqrt(Na); 

  

Psi_sl=Psi_so-Delta_Psisl; 

  

Thetta=2*pi.*f*Tauu; 
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Delta_Psislo=0.018*sqrt(Psi_so)*f0.*(1+sin(2*pi*f.*t))*Tauu.*... 

    (1-exp(-1.14*Alphha.*sqrt(Psi_so/Na))) 

  

Csco=9.1*10^(-9)*sqrt(Na./Psi_so); 

  

Gamma=1-Delta_Psislo./Psi_so; 

  

Cscl=Csco./sqrt(Gamma-(1-Gamma)./sqrt(1+Thetta^2)); 

  

axes(handles.axes1);  

cla; clc; 

  

hold on  

grid on 

  

xlabel('t');  ylabel('Cscl');   plot(t,Cscl) 

  

axes(handles.axes2);  

cla; clc; 

  

hold on  

grid on 

  

xlabel('t');  ylabel('Delta_Psislo');  plot(t,Delta_Psislo) 

  

axes(handles.axes3);  

cla; clc; 

  

hold on  

grid on 

  

xlabel('Delta_Psislo');  ylabel('Cscl');  plot(Delta_Psislo,Cscl) 

  

case 4 

  

t=0.01:0.01:10;  Vg=0.5; 

  

Ld=10^(-5)*1.69/sqrt(Na); 

  

a=0.37*tox*10^(-2)*sqrt(Na); 

  

Psi_so=((a+sqrt(a^2+4*Vg))/2).^2; 

  

def=1.14*10^(-4).*sqrt(Psi_so/Na);    

  

Delta_Psisl=0.018*10^(-

6)*sqrt(Psi_so)*f0.*(1+sin(2*pi*f.*t))*Tauu.*... 

    (1-exp(-

1.14*Alphha.*sqrt(Psi_so)))*(1+1/sqrt(1+Thetta^2))/sqrt(Na); 

  

Psi_sl=Psi_so-Delta_Psisl; 

  

Thetta=2*pi.*f*Tauu; 

  

Delta_Psislo=0.018*sqrt(Psi_so)*f0.*(1+sin(2*pi*f.*t))*Tauu.*... 

    (1-exp(-1.14*Alphha.*sqrt(Psi_so/Na))) 
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Csco=9.1*10^(-9)*sqrt(Na./Psi_so); 

  

Gamma=1-Delta_Psislo./Psi_so; 

  

Cscl=Csco./sqrt(Gamma-(1-Gamma)./sqrt(1+Thetta^2)); 

  

axes(handles.axes1);  

cla; clc; 

  

hold on  

grid on 

  

xlabel('t');  ylabel('Cscl');   plot(t,Cscl) 

  

    case 5 

        surf(peaks); 

end 

  

  

function slider1_Callback(hObject, eventdata, handles) 

function slider1_CreateFcn(hObject, eventdata, handles) 

if isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 

    set(hObject,'BackgroundColor',[.9 .9 .9]); 

end 

%slider1.Min=10^15; 

%slider1.Max=10^16; 

  

  

function popupmenu2_Callback(hObject, eventdata, handles) 

%        contents{get(hObject,'Value')} returns selected item from  

  

function popupmenu2_CreateFcn(hObject, eventdata, handles) 

if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 

set(hObject,'BackgroundColor','white'); 

end 

  

  

function popupmenu3_CreateFcn(hObject, eventdata, handles) 

if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 

    set(hObject,'BackgroundColor','white'); 

end 

  

  

function popupmenu4_CreateFcn(hObject, eventdata, handles) 

if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 

    set(hObject,'BackgroundColor','white'); 

end 

  

  

function popupmenu5_Callback(hObject, eventdata, handles) 

function popupmenu5_CreateFcn(hObject, eventdata, handles) 

if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
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    set(hObject,'BackgroundColor','white'); 

end 

  

  

function popupmenu6_CreateFcn(hObject, eventdata, handles) 

if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 

    set(hObject,'BackgroundColor','white'); 

end 

 

 
function varargout = Aram_2(varargin) 

gui_Singleton = 1; 

gui_State = struct('gui_Name',       mfilename, ... 

                   'gui_Singleton',  gui_Singleton, ... 

                   'gui_OpeningFcn', @Aram_2_OpeningFcn, ... 

                   'gui_OutputFcn',  @Aram_2_OutputFcn, ... 

                   'gui_LayoutFcn',  [] , ... 

                   'gui_Callback',   []); 

if nargin && ischar(varargin{1}) 

    gui_State.gui_Callback = str2func(varargin{1}); 

end 

  

if nargout 

    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:}); 

else 

    gui_mainfcn(gui_State, varargin{:}); 

end 

function Aram_2_OpeningFcn(hObject, eventdata, handles, varargin) 

handles.output = hObject; 

  

guidata(hObject, handles); 

  

function varargout = Aram_2_OutputFcn(hObject, eventdata, handles)  

varargout{1} = handles.output; 

   

function pushbutton1_Callback(hObject, eventdata, handles) 

clc; 

  

Tau.Index=get(handles.popupmenu1,'Value') 

Fig.index=get(handles.popupmenu2,'Value') 

  

i=0; 

for  t=0:0.01:0.5 

    i=i+1; xx(i)=t; 

end; 

  

switch Tau.Index 

    case 1 

         Tau=0.01; 

    case 2 

        Tau=0.05; 

    case 3 

        Tau=0.75; 

    case 4 

        Tau=0.1; 

end 
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switch Fig.index 

    case 1 

        Dh=9.3*10^(-5); 

F=96500; 

C0=1.0; 

Cg=5.0; 

Cs=0.8*Cg; 

L=1.57; 

x=0.25; 

        j=0; 

        i=0; 

for t=0:0.01:0.5 

        tx=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

        a1=(Cg+C0)*F*Dh/(Cs*F*Dh-j*L); 

        Beta=sqrt(tx/(Dh*(a1-1))); 

        Lambda=sqrt((a1-1)/(tx*Dh)); 

        i=i+1; 

        C11(i)=(1/(F*abs(cos(Lambda*L)))*j*... 

            exp((a1-1)*(1-Tau/tx))*Beta*... 

            abs(sin(Lambda*x))+((Cg+C0)*... 

            exp(-(Tau/tx)*(a1-1))*(abs(tan(Lambda*L))*... 

            abs(sin(Lambda*x))+abs(cos(Lambda*x)))))*... 

            exp(-(a1-1)*(t/tx)); 

end 

  

j = 2.5*10^-2; 

i = 0; 

for t=0:0.01:0.5 

        tx=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

        a1=(Cg+C0)*F*Dh/(Cs*F*Dh-j*L); 

        Beta=sqrt(tx/(Dh*(a1-1))); 

        Lambda=sqrt((a1-1)/(tx*Dh)); 

        i=i+1; 

        C22(i)=(1/(F*abs(cos(Lambda*L)))*j*... 

            exp((a1-1)*(1-Tau/tx))*Beta*... 

            abs(sin(Lambda*x))+((Cg+C0)*... 

            exp(-(Tau/tx)*(a1-1))*(abs(tan(Lambda*L))*... 

            abs(sin(Lambda*x))+abs(cos(Lambda*x)))))*... 

            exp(-(a1-1)*(t/tx)); 

end 

  

 

j = 5*10^-2; 

  

i = 0; 

for t=0:0.01:0.5 

        tx=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

        a1=(Cg+C0)*F*Dh/(Cs*F*Dh-j*L); 

        Beta=sqrt(tx/(Dh*(a1-1))); 

        Lambda=sqrt((a1-1)/(tx*Dh)); 

        i=i+1; 

        C33(i)=(1/(F*abs(cos(Lambda*L)))*j*... 

            exp((a1-1)*(1-Tau/tx))*Beta*... 
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            abs(sin(Lambda*x))+((Cg+C0)*... 

            exp(-(Tau/tx)*(a1-1))*(abs(tan(Lambda*L))*... 

            abs(sin(Lambda*x))+abs(cos(Lambda*x)))))*... 

            exp(-(a1-1)*(t/tx)); 

end 

  

 

j = 7.5*10^-2; 

  

i = 0; 

for t=0:0.01:0.5 

        tx=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

        a1=(Cg+C0)*F*Dh/(Cs*F*Dh-j*L); 

        Beta=sqrt(tx/(Dh*(a1-1))); 

        Lambda=sqrt((a1-1)/(tx*Dh)); 

        i=i+1; 

        C44(i)=(1/(F*abs(cos(Lambda*L)))*j*... 

            exp((a1-1)*(1-Tau/tx))*Beta*... 

            abs(sin(Lambda*x))+((Cg+C0)*... 

            exp(-(Tau/tx)*(a1-1))*(abs(tan(Lambda*L))*... 

            abs(sin(Lambda*x))+abs(cos(Lambda*x)))))*... 

            exp(-(a1-1)*(t/tx)); 

end 

  

j = 1.25*10^-1; 

  

i = 0; 

for t=0:0.01:0.5 

        tx=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

        a1=(Cg+C0)*F*Dh/(Cs*F*Dh-j*L); 

        Beta=sqrt(tx/(Dh*(a1-1))); 

        Lambda=sqrt((a1-1)/(tx*Dh)); 

        i=i+1; 

        C55(i)=(1/(F*abs(cos(Lambda*L)))*j*... 

            exp((a1-1)*(1-Tau/tx))*Beta*... 

            abs(sin(Lambda*x))+((Cg+C0)*... 

            exp(-(Tau/tx)*(a1-1))*(abs(tan(Lambda*L))*... 

            abs(sin(Lambda*x))+abs(cos(Lambda*x)))))*... 

            exp(-(a1-1)*(t/tx)); 

end 

        plot(xx,C11,xx,C22,xx,C33,xx,C44,xx,C55) 

        legend('Blue j=0','Red j=0.025','Green j=0.05',... 

               'Brown j=0.075', 'Orange j=0.1') 

        xlabel('t') 

        ylabel('C1') 

  

    case 2 

        Dh=9.3*10^(-5); 

        F=96500; 

        C0=1.0; 

        L=1.57; 

  

        i=0; 

for  Cg=0.5:0.01:5 

     i=i+1; xx(i)=Cg; 
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end; 

        j=0; 

        i=0; 

for Cg=0.5:0.01:5 

        i=i+1; Cs=0.8*Cg; 

        T11(i)=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

end 

  

j = 2.5*10^(-1); 

  

i = 0; 

for Cg=0.5:0.01:5 

        i=i+1; Cs=0.8*Cg; 

        T22(i)=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

end 

  

j = 5*10^(-1); 

  

i = 0; 

for Cg=0.5:0.01:5 

        i=i+1; Cs=0.8*Cg; 

        T33(i)=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

end 

  

j = 9.5*10^(-1); 

  

i = 0; 

for Cg=0.5:0.01:5 

        i=i+1; Cs=0.8*Cg; 

        T44(i)=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

end 

  

j = 3.25; 

i = 0; 

for Cg=0.5:0.01:5 

        i=i+1; Cs=0.8*Cg; 

        T55(i)=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

end 

        plot(xx,T11,xx,T22,xx,T33,xx,T44,xx,T55) 

        legend('Blue j=0','Red j=0.25','Green j=0.5',... 

               'Brown j=0.95','Orange j=3.25') 

        xlabel('Cg') 

        ylabel('Tx') 

         

    case 3 

        Dh=9.3*10^(-5); 

        F=96500; 

        C0=1.0; 

        L=1.57; 

        Cg=5; Cs=0.8*Cg; 

        i=0; 

for  L=0:0.01:1.25 
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     i=i+1; xx(i)=L; 

end; 

        j=0; 

        i=0; 

for L=0:0.01:1.25 

        i=i+1;  

        T11(i)=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

end 

  

j = 2.5*10^(-1); 

  

i = 0; 

for L=0:0.01:1.25 

        i=i+1;  

        T22(i)=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

end 

  

j = 5*10^(-1); 

  

i = 0; 

for L=0:0.01:1.25 

        i=i+1;  

        T33(i)=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

end 

  

j = 9.5*10^(-1); 

  

i = 0; 

for L=0:0.01:1.25 

        i=i+1;  

        T44(i)=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

end 

  

j = 3.25; 

i = 0; 

for L=0:0.01:1.25 

        i=i+1;  

        T55(i)=L^2*(Cg+C0)*((Cg+C0-Cs)*F*Dh+j*L)/... 

           (Dh*(((Cg+C0)*F*Dh+C0)*Cs*F+(j*L)*(2*(Cg+C0)-Cs))); 

end 

        plot(xx,T11,xx,T22,xx,T33,xx,T44,xx,T55) 

        legend('Blue j=0','Red j=0.25','Green j=0.5',... 

               'Brown j=0.95','Orange j=3.25') 

        xlabel('L') 

        ylabel('Tx') 

    case 4 

        Tau=0.1; 

     

end 

  

  

function popupmenu1_CreateFcn(hObject, eventdata, handles) 
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if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 

    set(hObject,'BackgroundColor','white'); 

end 

set(hObject, 'String', {'0.01', '0.05', '0.1'}); 

  

function popupmenu2_CreateFcn(hObject, eventdata, handles) 

if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 

    set(hObject,'BackgroundColor','white'); 

end 

set(hObject,'String',{'Figure C1(t)','Figure Tx(t)','Figure 

Tx(L)'}); 

 

function r=Input_callback 

clc; 

clear all; 

  

Qsi=10^(-12); 

  

Cdl=200000; 

  

Cdll=Qsi*Cdl; 

  

Cox=30*Qsi;  

  

Cf=Cdll/50; 

  

Ccel=Cdll/50; 

  

Alpha=(Cdl+Cf)/(Cdl*Cf); 

for RL=[80,150,300,500,800,1000,1200]  

switch RL 

case 80 

    i=0;  

    Re=2.86/50.0; 

for f=0:20:10^6 

        Omega=2*pi*f; 

        Gamma1=Re*(1+2*Alpha*Ccel); 

        Gamma2=-Re*Ccel; 

        Beta=1+Alpha*Cox; 

        Gamma3=-2*Re*Ccel*Beta-Re*Cox; 

        Gamma4=2*Beta; 

        Omm=Omega^2*Gamma3^2+Gamma4^2; 

        RSum=RL+(4*Alpha*Gamma3+2*Gamma1*Gamma4)/Omm; 

        XSum=(2*Omega^2*Gamma1*Gamma3-4*Alpha*Gamma4)/(Omega*Omm); 

        rr=sqrt(RSum^2+XSum^2); 

        i=i+1; 

        z11(i)=rr; 

        x(i)=f; 

end 

case 150 

    Re=2.86/20.0; 

    i=0;    

for f=0:20:10^6 

        Omega=2*pi*f; 

        Gamma1=Re*(1+2*Alpha*Ccel); 
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        Gamma2=-Re*Ccel; 

        Beta=1+Alpha*Cox; 

        Gamma3=-2*Re*Ccel*Beta-Re*Cox; 

        Gamma4=2*Beta; 

        Omm=Omega^2*Gamma3^2+Gamma4^2; 

        RSum=RL+(4*Alpha*Gamma3+2*Gamma1*Gamma4)/Omm; 

        XSum=(2*Omega^2*Gamma1*Gamma3-4*Alpha*Gamma4)/(Omega*Omm); 

        rr=sqrt(RSum^2+XSum^2); 

        i=i+1; 

        z22(i)=rr; 

        x(i)=f; 

end 

case 300 

    Re=2.86/12.0; 

    i=0;  

for f=0:20:10^6 

        Omega=2*pi*f; 

        Gamma1=Re*(1+2*Alpha*Ccel); 

        Gamma2=-Re*Ccel; 

        Beta=1+Alpha*Cox; 

        Gamma3=-2*Re*Ccel*Beta-Re*Cox; 

        Gamma4=2*Beta; 

        Omm=Omega^2*Gamma3^2+Gamma4^2; 

        RSum=RL+(4*Alpha*Gamma3+2*Gamma1*Gamma4)/Omm; 

        XSum=(2*Omega^2*Gamma1*Gamma3-4*Alpha*Gamma4)/(Omega*Omm); 

        rr=sqrt(RSum^2+XSum^2); 

        i=i+1; 

        z33(i)=rr; 

        x(i)=f; 

end 

case 500 

     Re=2.86/5.0; 

     i=0; 

for f=0:20:10^6 

        Omega=2*pi*f; 

        Gamma1=Re*(1+2*Alpha*Ccel); 

        Gamma2=-Re*Ccel; 

        Beta=1+Alpha*Cox; 

        Gamma3=-2*Re*Ccel*Beta-Re*Cox; 

        Gamma4=2*Beta; 

        Omm=Omega^2*Gamma3^2+Gamma4^2; 

        RSum=RL+(4*Alpha*Gamma3+2*Gamma1*Gamma4)/Omm; 

        XSum=(2*Omega^2*Gamma1*Gamma3-4*Alpha*Gamma4)/(Omega*Omm); 

        rr=sqrt(RSum^2+XSum^2); 

        i=i+1; 

        z44(i)=rr; 

        x(i)=f; 

end 

case 800 

     Re=2.86/1.4; 

     i=0;  

for f=0:20:10^6 

        Omega=2*pi*f; 

        Gamma1=Re*(1+2*Alpha*Ccel); 

        Gamma2=-Re*Ccel; 

        Beta=1+Alpha*Cox; 

        Gamma3=-2*Re*Ccel*Beta-Re*Cox; 
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        Gamma4=2*Beta; 

        Omm=Omega^2*Gamma3^2+Gamma4^2; 

        RSum=RL+(4*Alpha*Gamma3+2*Gamma1*Gamma4)/Omm; 

        XSum=(2*Omega^2*Gamma1*Gamma3-4*Alpha*Gamma4)/(Omega*Omm); 

        rr=sqrt(RSum^2+XSum^2); 

        i=i+1; 

        z55(i)=rr; 

        x(i)=f; 

end 

case 1000 

     Re=2.86/0.5; 

     i=0;  

for f=0:20:10^6 

        Omega=2*pi*f; 

        Gamma1=Re*(1+2*Alpha*Ccel); 

        Gamma2=-Re*Ccel; 

        Beta=1+Alpha*Cox; 

        Gamma3=-2*Re*Ccel*Beta-Re*Cox; 

        Gamma4=2*Beta; 

        Omm=Omega^2*Gamma3^2+Gamma4^2;  

        RSum=RL+(4*Alpha*Gamma3+2*Gamma1*Gamma4)/Omm; 

        XSum=(2*Omega^2*Gamma1*Gamma3-4*Alpha*Gamma4)/(Omega*Omm); 

        rr=sqrt(RSum^2+XSum^2); 

        i=i+1; 

        z66(i)=rr; 

        x(i)=f; 

end 

case 1200 

     Re=2.86/0.3; 

     i=0;  

for f=0:20:10^6 

        Omega=2*pi*f; 

        Gamma1=Re*(1+2*Alpha*Ccel); 

        Gamma2=-Re*Ccel; 

        Beta=1+Alpha*Cox; 

        Gamma3=-2*Re*Ccel*Beta-Re*Cox; 

        Gamma4=2*Beta; 

        Omm=Omega^2*Gamma3^2+Gamma4^2;  

        RSum=RL+(4*Alpha*Gamma3+2*Gamma1*Gamma4)/Omm; 

        XSum=(2*Omega^2*Gamma1*Gamma3-4*Alpha*Gamma4)/(Omega*Omm); 

        rr=sqrt(RSum^2+XSum^2); 

        i=i+1; 

        z77(i)=rr; 

        x(i)=f; 

end 

end 

end 

%grid on 

%hold on              (*,axis([0 10^6 0 10500])*) 

  

%axes(handles.axes1);  

  

figure('Name','Conduction','NumberTitle','off'); 

  

semilogy(x,z11,'black',x,z22,'blue',x,z33,'red',x,z44,'green',... 

       x,z55,'yellow',x,z66,'magenta',x,z77,'cyan') 

xlim([0,10^6]);  
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ylim([0,11000]);  

legend('RL=80','RL=150','RL=300','RL=500','RL=800','RL=1000','RL=12

00') 

end 


