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Physical Constants Silicon parameters (� = ��� K) 

ℏ = 1.055 × 10��	J∙s �� = 3.23 × 10��	cm�� 

�� = 9.109 × 10���	kg �� = 1.83 × 10��	cm�� 

!" = 1.38 × 10�#�	J/K &' = 1.1 × 10��	cm�� 

( = 1.602 × 10���	C +, = 11.8 

-� = 8.854 × 10��#	F/m  
 

Miller Indices: (hkl) {hkl} [hkl] <hkl>  Density of states 0�123 = 145∗ 37/89#1:�:;3
<8ℏ7   

Fermi function  =123 = �
�>?1@A@B3/CD  Intrinsic carrier concentration &' = 9����E�:F/#GH 

Equilibrium carrier densities: �� = �
 I#45∗ GH

<ℏ8 J�/#  �� = �
 I

#4K∗ GH
<ℏ8 J�/# 

&� = ��E1:B�:;3/GH = &'E1:B�:L3/GH    M� = ��E1:N�:B3/GH = &'E1:B�:L3/GH 

Space charge neutrality: M − & + �Q> − �R� = 0  Law of Mass Action: &�M� = &'# 

Non-equilibrium carriers: & = ��E1ST�:;3/GH M = ��E1:N�SU3/GH &M = &'#E1ST�SU3/GH 

Conductivity/resistivity: V = VW + VW = (X&YW + MYZ[ = 1/\ 

Drift-diffusion current equations: ]W = &(YWℇ_ + (`W aW
a_ = &YW aS5
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Carrier conservation equations:    
dW
de = +∇ ∙ Ig5c J + hW − iW 

     
dZ
de = −∇ ∙ IgKc J + hZ − iZ 

Poisson’s equation:    ∇ ∙ 1-ℇ3 = \ 

SRH carrier recombination:  i = ∆&/kW or i = ∆M/kZ 

Minority carrier diffusion equation: 
d∆W
de = `W d8∆W

d_8 − ∆W
l5 + hm  nW = 9`WkW 

PN homojunction electrostatics:  op' = GH
c ln stutv
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