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OTFTs (Organic Thin Film Transistors)
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Drift-Diffusion equations



−∇ · (ε∇ϕ) + q(n− p) = 0, in Ω,

∂n

∂t
− 1

q
∇ · Jn = Gnp(n, p,X), in Ωsemic,

∂p

∂t
+

1

q
∇ · Jp = Gnp(n, p,X), in Ωsemic,

∂X

∂t
+∇ · JX = GX(n, p,X), in Ωsemic,

where
Jn = −q (µnn∇ϕ−Dn∇n) ,

Jp = −q (µpp∇ϕ+Dp∇p) ,
JX = − (DX∇X) .

Disordered materials:
µn = µn(n,∇ϕ),

µp = µp(p,∇ϕ).
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Aims

• Extend transient 1D simulator to the 2D/3D case, implementing accurate
physical models (mobility coefficients and boundary conditions);

• extreme aspect ratios −→ anisotropy −→ numerical challenges:
• mesh adaptativity;
• discrete maximum principle;

• coupling with heat diffusion and electromagnetic radiation;

• model validation by comparison with experimental data.
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