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Crystal Structrure® DM 7B 7B WZ WZ zB DM
Melting Temperature CC) 1415 1238 1070 1227 1800 1800 707/3577
Transition Type” I D D D I I )i
Bandgap Energy (eV) 1.12 1.43 1.35 34 2.9 2.2 55
Electron Mobility (cm®/V.s) 1400 8500 4700 900 600 1000 2200
Maximum Operating Tempeature (K)* 300 460 400 600 1240 870 1100
+ DM (Diamond) / ZB (Zincblende) / WZ (Wurzite) / D (Direct) / I (Indirect)
T4 Fo oz 2xe 2214 £4 4 X5
Material Eeo Vs ar K JEOM* KF *
(V/em) (em/s)  |(W/emK)| (&) wa /s Ratio to Si W/lem.s]™ Ratio to Si
Si 3x10° 1.0x107 1.5 11.8 9x10% 1 13.8x10° 1.0
GaAs | 4x10° 2.0x10° 0.5 12.8 63x10% 7 6.2x10° 0.5
InP 6x10° 2.0x 10 0.7 14.0 144 % 10% 16 8.4%10° 0.6
GaN | 20x10° | 2.5x107 15 95 2534x10% 282 24.3x10° 1.8
OIT-3C | A0x10° | 2.0x10° 5.0 10.0 6250%10™ 695 70.7 %10 51
3C0-81C | 40%10° | 2.5%107 5.0 9.7 10240% 10" 1138 80.3x10° 5.8
C(OM) | 100x10°| 2.7x107 20.0 55 73856104 8206 444.0x10° 32.2
+ JEOM (Johnson s Figure of Merit) / KFOM (Keyes Figure of Merit)
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o)2e)t}. 1% 2 & H. Kroemer} A28 Aghet 0|47
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T G748 Aags 2 ouy} Ack 19639 P.J. Stiles
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g AAZE Hun By R 24F 25 gF0
39 198549 (K. von Klitzing, M. Pepper, G.
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E 6. International Technology Roadmap for Semiconductors 1999,

Device Parameter 1999 2002 2005 2008 2011 2014
Technology Node (nm) 180 130 100 70 50 35
Potential Lithography Solution ArF+RET FQEFE{ET EUV EUV
KiF KrF+RET F2 P-‘UV EFL IPL
ArF PAL fPL IPL EPL
1PL ERDW EBDW EBDW
MPPU-ASIC 1/2 Pitch (nm) 230 160 115 80 55 40
DRAM 1/2 Pitch (nm) 180 130 100 70 50 35
ASIC Gate Length (nm) 180 130 100 70 50 35
MPU Gate Length (nm) 140 90 65 45 30 20
Gate Oxide Thickness (nm) 1.9-25 1519 1.0-1.5 0.8-1.2 0608 0.5-0.6
KrF=248 nm / ArF=193 nm / F2=157 nm
RET=Reticle Enhancement Technology/EPL=Electron Projection Lithography
PXL= Proximity X-ray Lithography/IPL=]Ion Projection Lithography
EUV=Extreme Ultra-Violet/EBDW=Electron Beam Dircct Write
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