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Year 1999 2000 2001 2002 2003 2004 2005 2008 2011 2014
Technology (DRAM) (nm) 180 165 150 130 120 110 100 70 50 35

Technology (�P) (nm) 140 120 100 85-90 90 70 65 45 30-32 20-22
#Transistors 23.8M — 47.6M — 95.2M — 190M 539M 1523M 4308M

Across chip clock (MHz) 1200 1321 1454 1600 1724 1857 2000 2500 3000 3600
Area (���) 340 340 340 372 372 372 408 468 536 615
Wiring Levels 6-7 6-7 7 7-8 8 8 8-9 9 9-10 10
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Year 1999 2000 2001 2002 2003 2004 2005 2008 2011 2014
Technology (�P) (nm) 140 120 100 85-90 90 70 65 45 30-32 20-22

Wiring Levels 6-7 6-7 7 7-8 8 8 8-9 9 9-10 10
���������

�� 5.8E5 7.1E5 8.0E5 9.6E5 1.1E6 1.3E6 1.4E6 2.1E6 3.7E6 4.6E6
Local Wiring pitch (nm) 500 450 405 365 330 295 265 185 130 95

Local Wiring A/R (Al/Cu) 2/1.4 2/1.4 2.1/1.5 2.1/1.5 2.2/1.6 */1.6 */1.7 */1.9 */2.1 */2.3
Intermediate Wiring pitch (nm) 640 575 520 465 420 375 340 240 165 115

Intermediate Wiring A/R (Al/Cu) 2.2/2.1 2.3/2.1 2.4/2.2 2.5/2.2 2.6/2.2 */2.3 */2.4 */2.5 */2.7 */2.9
Global Wiring Pitch (nm) 1050 945 850 765 690 620 560 390 275 190

Global Wiring A/R (Al/Cu) 2/2.4 2.1/2.6 2.2/2.7 2.3/2.7 2.4/2.8 */2.8 */2.8 */2.9 */3.0 */3.1
Interlevel metal Insulator

effective dielectric constant 3.5-4.0 3.5-4.0 2.7-3.5 2.7-3.5 2.2-2.7 2.2-2.7 1.6-2.2 1.5 <1.5 <1.5

* - This technology will not exist for the feature size. A/R - Aspect Ratio
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