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2005 ITRS Changes

2007 2010 2013 2016 2018 20

e olog 0de 0 4 3 .
river
MPU % Pitch (nm) 67 48 34 24 19 15
MPU Printed Gate Length (nm) 42 30 21 15 12 9
MPU Physical Gate Length (nm) 25 18 13 9 7 6

Lithography Metrology
Printed Gate CD Control (nm)
Allowed Litho Variance = 3/4 Total 5 s / 0.9 0 0.6 PU
Variance of physical gate length

Wafer CD Tool 3c Precision P/T=0.2 for
. . , . . : 0 0 0 0 PU
Printed and Physical Isolated Lines 0.7 0.5 0.4
Wafer CD metrology tool precision (nm) *
. . . 0.8 0 0.4 0
( P/T=.2 for dense lines**) 2.0 1.6 1.1
Line Width Roughness (nm) <8% of CD 0 / 0 0 0.6 0 PU
Precision for LWR 0.5 0.4 0.3 0 0 0 0
Front End Processes Metrology
High Performance Logic EOT
. . : . . 0.6 0 0 0 0 MPU
equivalent oxide thickness (EOT) nm 1.2 11
Logic Dielectric EOT Precision 3¢ (nm) 0.0048 (ONe[ez:y 0.0026 = 0.00 0.00 0.00 0.00 MPU
Interconnect Metrology
Barrier layer thick (nm) 7.3 5.2 / MPU
Void Size for 1% Voiding in Cu Lines 3 6 4.8 / / 0 MPU
Detection of Killer Pores at (hm) size 3 6 4.8 /i /i 0 MPU
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(a) Conventional high-resolution transmission electron microscopy (HRTEM) image of a 2 X 2 Kl crystal formed within a ~1.4-
nm-diameter single-walled carbon nanotube (SWNT). (b) Structure model derived from (a). © Super-resolved HRTEM image
of a 3 X 3 Kl crystal formed in a ~1.6-nm-diameter SWNT. (d) Corresponding structure model derived from (c).

J. Sloan, D.E. Luzzi, A.l. Kirkland, J.L. Hutchison, and M.L.H. Green:MRS Bulletin, April, 2004, p 265.
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