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Intel’s Process Technology 

• 65nm: IEDM’04 
• 45nm: IEDM’07, VLSI Symposium’08 
• 32nm: IEDM’09 
• 22nm: IEDM’12 
• 14nm: IEDM’14 
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Intel’s Process Technology 

• 𝐼𝐼𝐷𝐷 characteristics 

65nm 45nm 32nm 

22nm 14nm 
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Intel’s Process Technology 

• 𝐼𝐼𝐷𝐷 characteristics (uA/um) 

Process 𝑽𝑽𝑫𝑫𝑫𝑫 NMOS PMOS 
65nm 1.1V 1320 760 
45nm 1.0V 1000 1000 
32nm 0.9V 1250 1000 
22nm 0.75V 1000 1000 
14nm 0.7V 1100 1000 
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Performance Improvement Between Two 
Adjacent Process Technologies 

• Core microarchitecture 
– Merom (65nm) vs. Penryn (45nm) 
– ~5% performance improvement (on average) 

Source: http://www.anandtech.com/show/2306/3 
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Performance Improvement Between Two 
Adjacent Process Technologies 

• Nehalem microarchitecture 
– Nehalem (45nm) vs. Westmere (32nm) 
– ~4.4% performance improvement (on average) 

• 7.0 / 6.4 * (2.8GHz / 2.933GHz) 
• X5560: 2.8GHz, X5670: 2.933GHz 

Source: http://cpuboss.com/cpus/Intel-Xeon-X5670-vs-Intel-Xeon-X5560 
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Performance Improvement Between Two 
Adjacent Process Technologies 

• Sandy Bridge microarchitecture 
– Sandy Bridge (32nm) vs. Ivy Bridge (22nm) 
– ~5% performance improvement (on average) 

Source: http://www.pcmag.com/article2/0,2817,2405317,00.asp 
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Performance Improvement Between Two 
Adjacent Process Technologies 

• Haswell microarchitecture 
– Haswell (22nm) vs. Broadwell (14nm) 
– 5~10% performance improvement (on average) 

Source: http://www.pcworld.com/article/2940489/the-truth-about-intels-broadwell-vs-haswell-cpu.html 
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