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1. Modeling of isolated MOSFET (demonstrated on PMO S in Nwell)

Injection to the substrate

and lateral channel injection is
not considered In the standard
BSIM model

2. Lateral parasitic BJT
For all MOSFETSs
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2.3. Nonlinear dependency on Wa/Lg
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4. Impact into leakage characteristics

Proposed improvement
— using 3 parasitic Gummel-Poon models

Standard solution
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3. Substrate parasitic BJTs
Only for isolated MOSFET, e.g. PMOS in Nwell

3.1. Linear Dependency on W
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3.2. Nonlinear Dependency on Lg
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3.3. Nonlinear Dependency on W
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— gate length dependent leakage

controled by the parasitic lateral BJT

The lateral parasitic PNP is dominant for short dev

ices
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PMOS with parasitic PNP - 1dVg
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5. Conclusion

Extending macromodel of the mosfet by several parasitic bipolar transistors (1 for nonisolated MOSFET, 3 for isolated MOSFET)
significantly improves the model accuracy under certain bias conditions. In particular, this macromodel solves the gate length dependency
of the leakage current, controlled by the parasitic lateral BJT scalable with gate length.



