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Level 3 Spice from Depletion-Region Approximation Referred to Source 
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With depletion-region approximation, general. 
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Source-reference case. 
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Strong Inversion – Level 3 
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Threshold Voltage Referred to Source 
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At Saturation 
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Channel-Length Modulation 
 

2ε= �

���

�

��
          19 

 
? := >�� �� ���� �� ����� � � � �  ( 0=��  in Pre-Sat, = ���� � ) 

 

( )= −� �� ����� � ����� � �        20 

 



K.L. Ashley 

= −��� �� � �           21 

 

= ⋅
� �

�
� �� ��� �

�
        22 

 
0≠���� , Include Mobility Reduction Effects in General 
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Mobility Reduction due to Vertical Electric Field 
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Reduced Saturation Voltage  
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Channel-Length Modulation with 0≠����  
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( )= −� �� ����� � ����� � �   Eq. 20 
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0�����  Based on Slope of ID = Zero. 0 >���� ����� �  
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Alternate Form - 0→���� ����� �  for large ��  or → ∞�����  for finite slope. 
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Drain and Source Series Resistance ��  and ��  
 

��� , ��� , ��  measured, externally applied. 
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DIBL - ETA 
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