CPEG 222 Spring 2014

Homework 4

Due May 19 at noon (through sakai)
Mote: To receive full credit, please show your steps and put comments for your code.

Problem 1: The following table show manufacturing data for various processors.

Wafer Diameter | Dies per Wafer Defect rate Cost per Wafer _
A 15 cm 84 0.020 defects/cm?® 12
B 20 cm 100 0.031 defects/cm*® 15

a) Find the yield for processor & and B.

b] Find the cost per die for both processors.

c) If the number of dies per wafer is increased by 10% and the defects per area unit increase by
15%, find the new die area, yield, and cost per die.

Problem 2: The following table shows the increase in clock rate and power of eight generations of Intel
processors over 28 years.

Processor Clock rate | Voltage = Dynamic Power
802B6(1982) 125MHz | 5
20386(1985) 16 MHz | 5
280406(1989) 25 MHz 5
Pentium (1993) 66 MHz 5
' Pentium Pro {1997) | 200 MHz | 3.3
Pentium4W (2001) | 2GHz | 1.75
. Pentium 4 P (2004) | 3.6 GHz | 1.25
Core 2 {2007) 2.67 GHz 1.1

Assume a capacitive load of 10%-8 for a single core and 2*104-8 for two cores. Find the dynamic power
consumed by each generation.

Problem 3: Although the dynamic power is the primary source of power dissipation in CMOS, leakage

current produces a static power dissipation V ¥ les. The smaller the on-chip dimensions, the more
significant is the static power.

a) Assuming for Core 2 in the previous table, the leakage power equals dynamic power. What is
the value of leakage current?

b] Assuming for Pentium Pro in the previous table, the leakage power equals 10% of dynamic

power. What is the value of leakage current?

Problem 4: You are given a task graph consisting of five tasks {T1, T2, T3, T4, T5) and four different
hardware implementations (HW1, HW2, HW3, HW4). The table below shows the performance of these



different hardware elements for all the tasks. The cost of hardware elements is 520, 516, 514, 510,
respectively. Also, note that the task graph has a deadline of 45 seconds.

o Tasks | HW1 | HW2 | HW3 | HW4 |
T1 g 11 : 16
o o o T2 8 15 | 13 | 18
13 |12 7 [ 11 ] 13
o T4 | 10 | 16 7 12

5 | 9 | 8 | 10 | 11

Provide feasible partitioning of tasks among the awvailable hardware elements and generate the
following three different schedules:

a) Minimum execution time schedule.
b] Minimum cost schedule. Note that the minimum cost schedule may miss the deadline.
c) Cheapest schedule (in terms of HW cost) that meets the deadline of the graph.

Problem 5: Derive the forward implication tables for 2-input OR gate and XOR gate, respectively.

or[o]1[x][p]D] XOR 0|1 |x|D|D
0 0
1 1
X | X
D D
D' D’

Problem 6: Find all the test vectors {input combinations of ABCD) that can test the stack-at-0 fault
shown in the following circuit.
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