ELEC 7770-001, Spring 2016
Homework # 2 Problems
Assigned: Monday, March 7, 2016
Due: Monday, March 21, 2016
Problem 1: A ripple carry adder is made of full adder cells each having 1 unit of combinational delay. To convert a four-bit ripple carry adder into a four stage pipeline adder proceed as following:
(a) Consider the original adder as a one-stage pipeline with clock period of 4 time units and a latency of one clock cycle. Construct the retiming graph. Note the critical path delay is 4 units.
(b) To model a four stage pipeline that will have a latency of four clock cycles, insert four clock delays on the edges that connect output nodes to the host.
(c) Retime the graph such that the longest combinational path has one unit of delay. This can be done either by solving the constraint set problem or by moving the clock delays according to retiming rules.
(d) Sketch the circuit schematic with flip-flops.
Problem 2: The schematic of a processor is shown below. Grey bars are clocked pipeline registers and combinational delays are as indicated. Registers or flip-flops have setup time, hold time and clock-to-Q delays of 5ps each. What is the minimum clock period based on the critical path delay. Originally, the clock is routed for zero skew. Find skews S1, S2, S3, S4 and S5 that will provide the fastest speed.











Problem 3:
 The following data is available for a foundry that manufactures VLSI chips:
	Type of chips
	Price per chip
	Chips/wafer
	Yield

	Memory
	$2
	1,000
	0.9

	Processor
	$3
	500
	0.5


The foundry can fabricate 300 wafers and package 100,000 chips per day. How many memory wafers and how many processor wafers should the foundry process to maximize its daily sales revenue?

Problem 4: Write an integer linear program to minimize the four variable Boolean function {0,2,4,5,8,10,11,13,15}. Find a minimal sum of products form for this function.
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