
Electrical potential V(x) in the rectifying diode...

Physical constants
kB

⎛⎝ ⋅ −1⎞⎠

⋅1.380 10−23

T

(( ))

300

q

(( ))

⋅1.602 10−19

Basic parameters

NV

⎛⎝ −3⎞⎠

⋅1 1021

Eb

(( ))

⋅⋅0.3 1.602 10−19

σ

(( ))

⋅⋅0.05 1.602 10−19

ε

⎛⎝ ⋅ −1⎞⎠

⋅⋅4 8.854 10−12

Vd

(( ))

0.6

d

(( ))

⋅200 10−9

Constants of the ODE
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The ODE to be solved

＝′V ((x)) ‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾2
+⋅A (( −exp (( ⋅B V ((x)))) 1)) C

2

Boundary conditions
＝V ((0 )) 0

Solution of the ODE
≔V ((C)) (( ,V (( )) d))

≔Vd ((C)) ‖
‖
‖‖ |

←f V ((C))
return f ((d))
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≔C 10−10 ―

＝Vd ((C)) −Vd

≔Copt
(( ))

=Copt
⎛⎝ ⋅1 10−10⎞⎠ ― ≔Vopt V ⎛⎝Copt

⎞⎠ =Vopt
((d)) 0.60881 thats NOT −Vd

D i (Di t f th d )



Domain (Distance from cathode)
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Changing the ODE to makes the solve block fail !＝′V ((x)) − ‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾2
+⋅A (( −exp (( ⋅B V ((x)))) 1)) C
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