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Consider the design of a CMOS compound ACI (AND-OR-INVERT)) gate
computing F ={(A4-B)+(C-D)

a. Sketch a transistor-level schematic

b. Sketch a stick diagram

c. Estimate the area from the stick diagram (unit in 2}

Sketch a stick diagram for a CMOS gate computing Y = A + B + C and estimate
the cell width and height.

Calculate the diffusion parasitic C,, of the drain of a unit-sized contacted nMOS

transistor in a 0.5 pm process when the drain is at 0V and at Vpp=5V. Assume
the substract is grounded. The transistor characteristics are CJ = 0.42 fF / um’ |

M7 =044, CJSW =033 fF/ pm, MJISW =010 , and v, = 0.75V at room
temperature.

Sketch a 4-input NOR gate with transistor widths chosen to achieve equal rise and
fall resistance as a unit inverter. Show why the logical effort 1s 9/3.

Consider a process in which pMOS transistors have three times the effective
resistance as nMOS transistors. A unit inverter with equal rising and falling delay
in this process is shown in Fig.1. Calculate the logical effort of a 2-input NAND
gate and a 2-1nput NOR gate if they are designed with equal rising and falling
delay.
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