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Table 122b Modeling and Simulation Technology Requirements: Accuracy and Speed—Near-term

Year of Production 2003 2004 2005 2006 2007 2008 2009
Technology Node hp90 hp65

\DRAM : Pitch (nm) 100 90 80 70 65 57 50
Technology-development cost reduction (due to TCAD) 35% 35% 35% 40% 40% 40% 40%
\Lithography Modeling

Resist profile prediction accuracy (5% of printed gate length) 3.3nm 2.7 nm 2.3 nm 2.0 nm 1.8 nm 1.6 nm 1.4 nm
OPC model accuracy (about 3% of physical gate length) 1.5nm 1.5nm 1nm 1nm 1 nm 1nm 1nm
[Front End Process Modeling

Vertical junction depth simulation accuracy (% of physical gate| 10% 10% 10% 10%

length) (45nm) | (3.7nm) | (3.2nm) . d (2.2 nm)

Lateral junction depth (and abruptness) simulation accuracy (%| 5% 5% 5% 5%

of physical gate length) (23nm) | (1.9nm) | (1.6 nm) [ERGRCETo0) B P Ao oo ) IR g P Mo 1))

Total source/drain series resistance (accuracy) 10% 10% 10% 10% 10% 10%

Back-end process/Equipment/Topography Modeling

Etch/.deposition cross wafer uniformity (% accuracy of the MPU| 2.50% 2.50% 2.50%
physical gate length)
2D/3D topography accuracy (% accuracy of MPU physical gate] 5% 5% 5%
length) (23nm) | (1.9nm) | (1.6 nm)
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PIDS&FEPO)ﬁb\%\ M&S(Lithoaranhv ModelinafOPC)) Table
Symbol Factor. Low Center High Eroor
A Cply \ 1.00E+20 ] 2.00E+20 FEP
B Lg \ | 0.0435 0.045 0.0465 |=+0.0015
C Lsw \ 0.0472 0.0495 0.0518 |=*=0.0023
D Lo ex \ 0.0007 0.003 0.0053 |=*=0.0023
E Lo cn \ 0.0007 0.003 0.0053 |=+0.0023
F Xj_ex | 0.0203 0.0248 0.0293 |=+0.0045
G Xj_cn I¥ 0.045 0.0495 0.054 |+0.0045 | re—
H Tox 0.001248| 0.0013 | 0.001352 | *=4%
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#L7-HFD Vth &lon D3T3,

+5%err

2003 2004 2005 2006 2007
DRAM Half—Pitch (um) 100 90 80 70 65
MPU/ASIC Half Pitch (nm) 107 90 80 70 65
MPU Printed gate Length (nm) 65 53 45 40 35
MPU Physical Gate Length (nm) 45 37 32 28 25
Possible Device Structure ITRS Sim. ITRS Sim. ITRS Sim. ITRS Sim. ITRS Sim.
Mobility Enhancement Factor 1 1 1.3 1 1.3 1 1.4 1 2 1
Vth@sat(V.) 0.21 0.152 0.2 0.15 0.2 0.186 0.21 0.18 0.18 0.263
Ion (UA/um) 980 1158 1110 1256 1090 1292 1170 1390 1510 1261
ToffluA/um) 0.03 0.03 0.05] 0.0498 005 0.0503 005 0.0505 0.07] 0.0702
S—factor(mv/dec) - 8243 - 87.59 - 9753 - 96.07 - 133.4]
Parameter's Up./Low.—Limits
Cpoly(1/cm3) 1.4E+20] 31E+20| 1.4E+20| 3.0E+20| 1.5E+20| 2.8E+20| 1.7E+20| 2.4E+20| 1.8E+20| 2.3E+20]
Alg(nm) —0.6 0.59 -0.39 042 -0.26 0.22 -0.15 0.17] -0.042 0.043
ALo_ex(nm) —0.28 0.26 -0.17 0.17 -0.13 0.13 -007 006/ -0.018 0.018
AXj_ex(nm) -1.8 2 -1.3 1.4 -1.2 1.3 -0.7 0.7 —0.6 0.7,
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« MARHE
 [a:b]+[c:d]=[a+c:b+d]

- [a:b]-[c:d]=[a-d:b—-c]

- [a:b]*[c:d]=[x:y]
X=min(a*c, axd, bxc, bxd)
y=max(axc, axd, bxc, b*d)

- [a:bl/Tc:d1=la:b1*[1/d:1/c]
129 [XFEEMTIX, EiiClde<Eisit OB TRX IR O MURIFERE AT/,
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