Question 1) Draw the CMOS transistor level circuit that implements the following
function: ~(AB + C) Use as few transistors as possible. This problem will be graded
on the quality of the circuit as well as its correctness.
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Question 2) Given the following flip-flop:

clk ~clk

input |E>O
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Question 3) (2 pages)

Part 1: Draw the gate-level circuit for a 4 bit carry-chain adder:
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Part 2: Draw the qate-level circuit for a 4 bit carry-lookahead adder: (Sec “am's o Hmeris ?Bié
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Part 3: Given the following delay model: ‘, 'iD—L[ID (
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Question 4) Short answer (2 pages!')

4.1) Explain the difference between the = and <= operators in Verilog.
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4.5) Draw the circuit for a 2 bit carry select adder.
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4.6) Why would you choose to use an ASIC instead of an FPGA to build a nrodiict?
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4.9) Why is there such a thing as a refresh cycle with DRAM?
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