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Scaling
Device/Circuit parameter Scaling Factor
Device dimensions L, W, Tox | 1/S S =~ \ 2
Doping concentration S
Voltage 1S R —UF 1= EYFAE
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Current 1/S
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Year of 15t Product shipment 2001 2004 2007 - 22010 .- 2013 *~ 2016
Technology Node(nm) 130 o0 65 45 32 22
Power supply voltage(V) 1.2 1.0 0.8 0.6 0.5 0.4
Clock frequency(GHz) 1.7 29 43 6.1 86 ].2l2
Band width(Gbvte/sec.) 1.6 19 23 4 ] 3.2 38
Max. power consumption(W) 7100 94.1 *1042Z 931 1231 3., 1329
Logic transistors{M/cm2) 80 267 201 2404 12125 221635
Max. chlpilze{mml} 310 310 310 310 310 310
‘xulnhﬂ of metal levels b 0 10 10 11 11
Local wiring pitch(nm)/A.R 350/1.6 210/1.7 150/1.7 105/1.8 75/1.0 50/2.0
Intermediate wiring pitch(nm)/A.R450/1.6 265/1.7 195/1.8 135/1.8 95/1.0 65/2.0
Global wiring pitch(nm)/A.R 670/2.0 460/2.1 290/2.2 205/2.3140/2.4 100/2.5
Intermediate wire, o-eff( 1 € cm) 12 2.2 3l 2
Bartier/cladding thickness(nm) 16 J 3.5 25
Interlevel metal insulator keff 3.0-3.0 R:3-207 2.1 1.9 1.8
k(bulk) <27 =21 <19 <177 )b
JmagxTmat(E5A/cm2/mA@105C) 9,6/0.32 21/0.18 27/0.10 33/0.07.39/0.04

[}3% 6-1 TTRS2002 MPU Interconnect Roadmap (B FMiR) :muuin—rwyvr=mEa2

A. Matsuzawa
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MPU DSP Dedicated LSI
Clock (MHz) 450 50 25
Parallelism 2 16 96
GOPS 0.9 0.8 2.4
Pd (mW) 7000 110 12
Pd (MW)/GOPS 7800 138 5

3 order’s difference
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Prof. Brodersen,
UucCB
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Divide the chip Total interconnection distance will be reduced to 1/m

m: Chip reduction ration

Block A Block B Integrate in 3D

10GHz operation
with one latency.

Chip size < 7.5mm

Block C Block D | [IDistance: 1/m

J. W. Joyner, et. Al., Proc.
“14% Annual IEEE ASIC/SOC Conference,”
pp.147-151, 2001.
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