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• Classical (as opposed to QM) model
• Long channel device
• Constant mobility

Approximated using UCCM
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Surface potential model
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Charge – based model
Basic Approximations
• Charge sheet approximation

• C´b constant along the channel
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Pinch-off Voltage

• Basic approximation:

• Surface potential at pinch-off :

• From (1), (2) 
and total charge 
expression
VP

: pinch-off potential
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Capacitive model of the field -
effect
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The Unified Charge Control Model (1)
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The Unified Charge Control Model (2)
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Charge – sheet I-V Model
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Equivalent Approximations
1. The Unified Charge Control Model
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Inversion charge density
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relative to numerical solution



Error in inversion charge density 
for two doping concentrations



Error in inversion charge density for two oxide thicknesses







Conclusions
• A new high accuracy charge model 

(UCCM+) was achieved
• UCCM+ and surface potential models give 

similar results for the inversion charge
UCCM+ -model
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