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APPENDIX B: Equation List

B.1 I-V Model

B.1.1 Threshold Voltage 
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  (δ1=0.001)

B.1.2 Effective (Vgs-Vth)
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B.1.3 Mobility

For mobMod=1

For mobMod=2

For mobMod=3
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B.1.4 Drain Saturation Voltage

For Rds > 0 or λ ≠ 1:

For Rds = 0 and λ = 1:
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B.1.5 Effective Vds

B.1.6 Drain Current Expression
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B.1.7 Substrate Current
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B.1.8 Polysilicon Depletion Effect

B.1.9 Effective Channel Length and Width
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B.1.10Source/Drain Resistance 

B.1.11Temperature Effects
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B.2 Capacitance Model Equations

B.2.1 Dimension Dependence
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B.2.2 Overlap Capacitance

B.2.2.1  Source Overlap Capacitance
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(2) for capMod = 1
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B.2.2.2  Drain Overlap Capacitance

(1) for capMod = 0

(2) for capMod = 1

If Vgd < 0
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B.2.2.3  Gate Overlap Charge

B.2.3 Instrinsic Charges

(1) capMod = 0

a. Accumulation region (Vgs < Vfbcv + Vbs)

b. Subthreshold region (Vgs < Vth)
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c. Strong inversion (Vgs > Vth)

(i) 50/50 Charge partition
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otherwise

(ii) 40/60 channel-charge Partition
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if (Vds < Vdsat)

otherwise
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(iii) 0/100 Channel-charge Partition

if Vds < Vdsat
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otherwise

(2) capMod = 1

The flat-band voltage Vfb is calculated from
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where the bias dependences of Vth given in Section B.1.1 are not

considered in calculating Vfb for capMod = 1. 

if (Vgs < Vfb + Vbs+ Vgsteffcv)
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if (Vds <=Vdsat)

(i) 50/50 Channel-charge Partition

(ii) 40/60 Channel-charge partition
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(iii) 0/100 Channel-charge Partition

if (Vds > Vdsat)
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(i) 50/50 Channel-charge Partition

(ii) 40/60 Channel-charge Partition

(iii) 0/100 Channel-charge Partition

(3) capMod = 2

The flat-band voltage Vfb is calculated from
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where the bias dependences of Vth given in Section B.1.1 are not

considered in calculating Vfb for capMod = 2.
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B.2.3.1  50/50 Charge partition

B.2.3.2  40/60 Channel-charge Partition

B.2.3.3  0/100 Charge Partition
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(3) capMod = 3 (Charge-Thickness Model)

capMod = 3 also uses the bias-independent Vth to calculate Vfb as in

capMod = 1 and 2.

For the finite charge thickness (XDC) formulations, refer to Chapter 4.
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(i) 50/50 Charge Partition

(ii) 40/60 Charge Partition

(iii) 0/100 Charge Partition
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