CS 351 Computer Architecture                                                 Fall 2009

Home Work # 1 solution
1) Exercise 1.10.1, 1.10.2 and 1.10.3
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2) The design team for a simple, single-issue processor is choosing between a pipelined or non-pipelined implementation. Here are some design parameters for the two possibilities:
   [image: image3.png]| Porametor | Pipolined Vorsion | NonPipelined Vorsion ]

Clock Rate 500MHz 350 Mz
CPI for ALU instructions | 1 1

CPI for Control 2 1
instructions

CPI for Memory 27 1

instructions
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Average CPI for Pipelined Version = (0.2*1 +
Average CPI for Non-Pipelined Version
CPU execution time for Pipelined version = 2.26/(500 Mhz) =
CPU execution time for Non-Pipelined version = 1.0/(350 Mhz;

‘The non-pipelined version is faster.

8ns

(b) For a program with 80% ALU instructions, 10% control instructions and 10% memory
instructions, which design will be faster? Give a quantitative CPI average for each case.

Average CPI for Pipelined Version = (0.8*1 + 0.1°2 +0.12.7) = 1.27
Average CPI for Non-Pipelined Version = (0.8*1 +0.1*1 +0.11) = 1.0
CPU execution time for Pipelined version = 1.27/(500 Mhz) = 2.54ns
CPU execution time for Non-Pipelined version = 1.0/(350 Mhz) = 2.8ns

‘The pipelined version is faster.





3) Exercise 1.11
[image: image5.png]1.11.1 Wafer area =7 x (d/2)?

7% 7.5%=176.7 e

©x 1252 490.9 cm?

Die area = wafer area/dies per wafer

a. | Die area = 176.7/90 = 1.96 cm®

b. | Die area = 420.9/140 = 3.51 om®

Yield = 1/(1 + (defect per area x die area)/2)?
a [ viea=os7
b. | V=092

1.11.2 Cost per die = cost per wafer/(dies per wafer X yield)

a. [ Costperdie=012

116

b. | Cost perdie=
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a. | Dies per vafer
Defeots per area
Die area = vafer area/ Dies per wafe
Yield = 0.97

1x90=99
115 % 0.018 = 0.021 defects/cm?
=176.7/99 = 1.78 om?

b. | Dies per vafer = 1.1 x 140 = 154
Defects per area = 1.15 x 0.024 = 0.028 defects/cn?

Die area = wafer area/ Dies per wafer = 490.9/154 = 3.19 om?
Yield = 0.93

1.11.4 Yield = 1/(1 + (defect per area x die area)/2)>
Then defect per area = (2/die area)(y 2~ 1)
Replacing values for T1 and T2 we get

.085 defects/cm’

efects per area = 0.00085 defects/mm? = 2
060 defects/cm’
2
2

2
efects per area = 0.00060 defects/mm?
2
o

.043 defects/cm’
.026 defects/cm’

efects per area = 0.00043 defects/mm’
efects per area = 0.00026 defects/mm? =

Hedd





