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Mobility of Charge Carriers: The mobility of holes (the charge carriers in PMOS transistors)

is actually about 2-3 times lower than that of electrons (the charge carriers in NMOS
transistors). Lower mobility means that for the same electric field, holes move more slowly

than electrons.

Conductivity and Sizing: Because the PMOS transistors have lower mobility, they naturally
have lower conductivity compared to NMOS transistors when they are the same size. To
compensate for this and ensure that the inverter switches symmetrically (i.e., with equal rise
and fall times), the PMOS transistor is made wider. By increasing the width of the PMOS
transistor, its drive strength (current-carrying ability) is increased, which helps to balance the

switching characteristics of the inverter.

Width Ratio: The common design practice is to make the width of the PMOS transistor about
2-3 times that of the NMOS transistor. This compensates for the lower mobility of the holes
and ensures that the inverter has similar pull-up and pull-down strengths, leading to balanced

delays.
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