University of Toronto
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ECE334F Quiz #2a — TUT101, TUT102 November 10, 2003

MName: Student No.:

1. Implement the equation X = 4BC + AB + C using CMOS logic assuming that

A, A, B, B, C, C are all available as inputs. Size the devices so that the output resistance is
the same as that of an inverter with an NMOS W/L=2 and PMOS W/L=4 in worst case.
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2. Find the dynamic power dissipation for the following CMOS circuit assuming the clock is
1GHz, Vpp = 2V and the inputs all are random values that change on the falling edge of
the clock.
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1. Implement the equation X = (4 + B+ C)(D) using CMOS logic assuming that 4, B, C, D
are all available as inputs. Assume that the transistors have been sized to give an output
resistance of 10k for the worst-case input pattern (in both the high output and low output

cases). Find the input pattern that gives the lowest output resistance when the output is high.
Also find the value of that resistance.
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2. Find the dynamic power dissipation for the following CMOS circuit assuming the clock is

1GHz, Vpp, = 2V and the inputs have the following probability values that change on the

falling edge of the clock.
P(A=1) = 0.4, P(B=1) = 0.2, P(C=1) = 0.5
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