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CTA01 – Geselecteerde uitwerkingen week 1

1.5 processor clock rate [GHz] CPI
P1 3.0 1.5
P2 2.5 1.0
P3 4.0 2.2

I PS =
clock rate

C P I

processor clock rate [GHz] CPI IPS
P1 3.0 1.5 2.00× 109

P2 2.5 1.0 2.50× 109

P3 4.0 2.2 1.82× 109

P2 has the highest performance expressed in IPS.

c ycles(10s) = clock rate× 10

number o f inst ruct ions(10s) =
c ycles(10 s)

C PI
= I PS × 10

processor
clock

rate [GHz]
CPI IPS cycles

number of
instructions

P1 3.0 1.5 2.00× 109 30× 109 20.0× 109

P2 2.5 1.0 2.50× 109 25× 109 25.0× 109

P3 4.0 2.2 1.82× 109 40× 109 18.2× 109

execution time =
number o f inst ruct ions× C PI

clock rate

old clock rate =
number o f inst ruct ions× old C PI

old execution time

new clock rate =
number o f inst ruct ions× old C PI × 1.2

old execution time× 0.7
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new clock rate = old clock rate×
1.2
0.7

processor old clock rate [GHz] new clock rate [GHz]
P1 3.0 5.14
P2 2.5 4.29
P3 4.0 6.86

1.10 wafer diameter [cm] cost dies/wafer defects/cm2

15 12 84 0.020
20 15 100 0.031

1.10.1

Y ield =
1

(1+ (De f ects per area× Die area/2))2

Die area =
Wa f er area
dies/wa f er

Wa f er area =
1
4
×π× (wa f er diameter)2

Die area =
1
4 ×π× (wa f er diameter)2

dies/wa f er

Y ield =
1

�

1+

�

De f ects per area×

� 1
4 ×π× (wa f er diameter)2

dies/wa f er

�

/2

��2

Y ield15cm =
1

�

1+

�

0.020×

� 1
4 ×π× 152

84

�

/2

��2 = 0.9592
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Y ield20cm =
1

�

1+

�

0.031×

� 1
4 ×π× 202

100

�

/2

��2 = 0.9093

1.10.2

cost per die =
cost per wa f er

dies/wa f er × yield

1.10.3 The number of dies per wafer is increased by 10% (×1.1). The defects
per area increases by 15% (×1.15).

Y ield15cm =
1

�

1+

�

0.020× 1.15×

� 1
4 ×π× 152

84× 1.1

�

/2

��2 = 0.9574

Y ield20cm =
1

�

1+

�

0.031× 1.15×

� 1
4 ×π× 202

100× 1.1

�

/2

��2 = 0.9055
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