
Total drift current: 

Jdrif t = Jdrif t + Jdrif t = q(nµn + pµp)En p 

Has the shape of Ohm’s Law: 

E 
J = σE = 

ρ 

Where: 

−1]σ ≡ conductivity [Ω−1 · cm
ρ ≡ resistiviy [Ω · cm] 

Then: 

1 1

ρ = = 

σ q(nµn + pµp) 
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3. Carrier diffusion


Diffusion: particle movement in response to concentration 
gradient. 

n 

x 

Elements of diffusion: 

• a medium (Si crystal)


• a gradient of particles (electrons and holes) inside 
the medium 

• collisions between particles and medium send particles

off in random directions: 
→ overall, particle movement down the gradient 
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Summary: relationship between v, F , and  J


In semiconductors: charged particles move 
⇒ particle flux ⇒ electrical current density 

Particle flux: number of particles that cross surface of

unit area placed normal to particle flow every unit time


Fn 

vn dt 

Relationship between particle flux and velocity: 

Fn = nvn Fp = pvp 

Current density: amount of charge that crosses surface 
of unit area placed normal to particle flow every unit time 

Jn = −qFn = −qnvn Jp = qFp = qpvp 

whether carriers move by drift or diffusion. 
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