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Table 1. High-Performance Logic Technology Requirements Near-term

Year of Production 2005 2006 2007 2008 2009 2010 2011 2012 2013
Dram 1/2 Pitch (nm) (contacted) 80 70 65 57 50 45 40 36 32
MPUIASIC Metal 1 (M1) 172 Pirch ) 7] 78 68 59 52 45 40 36 32
(nm)(contacted)
MPU Physical Gate Length (nm) 32 28 25 2 20 18 16 4 13
Lg: Physical Lgate for High Performance logic
(nm) [1] 32 28 25 2 20 18 i6 4 13
EOT: Equivalent Oxide Thickness [2]
Extended Planar bulk (A) 12 1 1

UTB FD (A)

DG (&)
Gate Poly Depletion and Inversion-Layer Thickness [3]

Extended Planar Bulk (A) 73 74

UTB FD (4)

DG (&)
EOTelec: Electrical Equivalent Oxide Thickness in inversion [4]

Extended Planar Bulk (A) 193 184

UTBFD (A)

DG (&)
Jg limit: Maximum gate leakage curvent density [5]

Extended Planar Bulk (A/em?) 1.88E402 | 536E+02

FDSOKA/cm?)

DG(A/em?)
Vi Power Supply Voltage (V) [6] [ Tl 1 1 ] 1 71 ] 1 ] o9 [ 09
ANF17) A% 59 W L ASRS At A 2 QM Mo gy 3y
S AN LA s Tgst S0l i Eo] A
£ g Agolck T2 WA T a2 2l ALD 7148 AT 270 AgseE rae @3
ate] A SiO, 5o B3l B s &7tsd oM HZE AFEHALH, 19963 F-E =] RELA|
defect density 7} SV 02 Ax}2] AlZ Ao x5 A AR A G 22F GA 7Y ALD 7)1 AFEshs Al

Al
8o Zm, gRo- £33} dopant ] FZ <Ish
2e Aol @Al 223 ohahslol M2 & gate
Eqdo] W= BT A £ o)

E‘.\_

(o]
HAE

dielectric 232
At

257 EZe) g A7 capacitor E2-2 t)H)|317]
A&k 90 AT Z=nlol) AEE7) A)ZEE W, Ta,05 Lt
AL, 50| 237] HL =, 2= HIO,/ALO; bilay-

erg &5k DAY o|ERT F2 A2ty g2 I+
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$ 9o 2Eoliel Qo] FFeen, 24 ES Has
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Table 2. 17X Hodulo| EM Qo 7
Oxide .

Properties 202 HfO2 Y203 AlO3 | SIOz
Crystal structure CaF, | Tetragonal | C/A-rare earth| y-cubic
Formation Energy
(Kealfmole) 2619 271 419 399 209
Dielectric constant ~25 ~30 10~17 8-10 39
Band gap 78 568 56 83 9
Barrier Height to Si| 15 16 14~16 31 32
AG for reduction
Si+Mo, —» M4SiO, 529 62 211 17 0
Density (10°m?) 5961 968 484 394398 | 227
Thermal expansion | 5 1451 51122 72 62-88 | 05
coefficient
Cation size 072 071 089 053 026
Tonic # of cation +4 +4 +3 +3 +4
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