11. Appendix F - Discrete Equations

11.1 Auxiliary Equations
Numerical Integration:
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Figure 53 - Arrangement of nodes and subnodes in a quantum well

11.2 Rate Equations
Box Integration Method - See reference [60]

Poisson’s Equation: DGi+3)-D(i-3)- g (X)dx=0
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Electron Rate Equation: 3 (Qa(+3)-3,0- thot(x)dx 0
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Hole Rate Equation: 3G, +3)-J,@(-3)+ thot(X)dX 0
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Electron Energy Rate Equation: SY(i+3)-S*(i- 1)+ (‘)N“"(x)dx 0
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Hole Energy Rate Equation: Sy (i+3)-Sy(i-3)+ V> (xdx=0

Lattice Energy Rate Equation: Sui+2)-S,3-32) OH(x)dx 0
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Tota Energy Rate Equation (for T=Tp=T\x=T):
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11.3 Vector Equations
Field:
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D(i +1) =-

Drift-Diffusion Current:

Scharfetter-Gummel Discretization Technique - See References [61-64]
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Thermionic Emission and Tunneling Current:

Same as continuous equations except use:
U, =DE,-4i(f_ -f,) U, =DE_-4i(f,-f))

U, =DE, +1(f,-f.) U, =DE, +i(f_ -f,)
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Lattice Energy Flow:

k(i)+k(i+D) TG +1- T()
2 X(i+2)- x(i)

Sia (i+ %) ="
Carrier "Drift-Diffusion” Energy Flow:
Scharfetter-Gummel Discretization Technique - See References [61-64]
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