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Revision (2001 2003
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549
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ITRS
DRAM M1 12 Logic/MPU M1 12
2003 ITRS DRAM M1 DRAM
M1 12
ITRS ITRS

ITRS hpX X
ITRS

TableB ITRSTable Sructure—Key Lithography-Related Characteristics by Product Type

Near-term Years

YEAR OF PRODUCTION 2003 2004 2005 2006 2007 2008 2009
Technology Node hp90 hp65
DRAM ¥ Pitch (nm) 100 90 80 70 65 57 50
MPU/ASIC M1 Y%Pitch (nm) 120 107 95 85 75 67 60
MPU/ASIC Poly Si ¥Pitch (nm) 107 90 80 70 65 57 50
MPU Printed Gate Length (nm) 65 53 45 40 35 32 28
MPU Physical Gate Length (nm) 45 37 32 28 25 22 20

Long-term Years

YEAR OF PRODUCTION 2010 2012 2013 2015 2016 2018
Technology Node hp45 hp32 hp22
DRAM ¥ Pitch (nm) 45 35 32 25 22 18
MPU/ASIC M1 %Pitch (nm) 54 42 38 30 27 21
MPU/ASIC Poly Si ¥Pitch (nm) 45 35 32 25 22 18
MPU Printed Gate Length (nm) 25 20 18 14 13 10
MPU Physical Gate Length (nm) 18 14 13 10 9 7

The ORTC and technology requirements tables are intended to indicate current best estimates of introduction timing for specific technology

requirements. Please refer to the Glossary for detailed definitionsfor Year of Introduction and Year of Production.
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Production Ramp-Up Model and Technology Node

- Time of Introduction”

100M
om b Development Productlo
S |
I
ST d | Alpha | Beta | Production
GE) Tool | Tool Tool 7
%10'( -IIIIIIIIIIIIIIII FirStTWO |
= First Companies
1K F Conf. Reaching
Papers Production 7
1 g 1
-24 -12 0 12 24
Months
Figure2 ATypical Production“ Ramp” Curve
ORTC
ITRS
— Year of Production” Fig. 2
ITRS
12-
Fig. 2 Time zero
wspm (wafer-start-per-month, /) 20wspm
9-12 6K / 6M [/
300mm 140mm 430 / 20K wspm
ITRS
Fig. 3
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ITRS
SA SICAS
SIA , http://mww.Sa-onlone.org/pre_gatistics.cfm
ORTC
“a sample”’ Long-term years
2003 ITRS
(Long-term year - 2012, 2015, 2018) 2001
ITRS (Long-term year - 2010, 2013, 2016
10
W.P.C.= Total Worldwide Wafer Production Capacity( (Relative Value *) Sources:SICAS**

— w.pPC WPC WPC WPC WPC WPC W.PC >0.7um
%_ — > > — — — * Note: The wafer production |:| g

~ capacity data are plotted from
E the SICAS* 4Q data for each

O year, except 2Q data for 2003. |:| 0.4-0.7um
it s L L o The area of each of the

o 1 S production capacity bars
Y— £ corresponds to the relative g

© E share of the Total MOS IC |:| 0.3-0.4um
I k] 5 5 production start silicon area for

~ & ] ] 5 E: that range of the feature size

8 g E < E £ (y-axis). Data is based upon |:| 0.2- 0.3um
) 2 \ S S g capacity if fully utilized.

© 0.1 & ] §.

= 0.2- 0.16pm
5 — AO

ITRS T
Q 3Chn0log N
L y Node . <0.16pm
0'01 1 1 1 1 ] 1 ] ] 1 ] 1

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Year

** Source: Semiconductor Industry Capacity Satistics (SCAS) — collected from worldwide semiconductor manufacturers (estimated >90% of Total MOS

Capacity) and published by the Semiconductor Industry Association (S1A), as of July, 2003

Figure3  Technology Node Compared to Actual Production Capacity Technology Distribution.

(Technology Node)

DRAM 3
DRAM
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MPU ASIC, Logic

DRAM
MPU/ASIC
ITRS 2003 ITRS ORTC DRAM MPU/ASIC
Table B Fig. 4
Meta 1 M1 Table B
ITWIG 2003ITRS DRAM
2003 DRAM
TableB 2004 90nm
DRAM
Glossary
0.7 100nm
0.7
150nm  180nm 130nm 2003 ITRS Table B
2001 ITRS (2003-2009)
2010-2018 2003 ITRS 2003 100nm
2004 90nm 0.7
2016  22nm 9nm

DRAM % Pitch
= DRAM Metal Pitch/2

Metal
Pitch

X

Typical DRAM
Metal Bit Line

MPU/ASIC Poly Silicon %2 Pitch
= MPU/ASIC Poly Pitch/2

Poly
Pitch

X X

Typical MPU/ASIC
Un-contacted Poly

MPU/ASIC M1 ¥ Pitch
= MPU/ASIC M1 Pitch/2

Metal 1
(M1)
Pitch

@&&II
XX X |

Typical MPU/ASIC
Contacted Metal 1

Figure4 Définition of Metal Half Pitch
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ITWIG (Driversfor ITWG Technology Requirements)
ORTC Table B ITWIG
Physical Gate Length (CD)
Gate CD control Source/Drain Junction Depth
ITWIG
ORTC ITRS
ITWIG
ORTC

THE INTERNATIONAL TECHNOLOGY ROADMAP FOR SEMICONDUCTORS: 2003



