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Intel (Sematech) Transistor Scaling and Research Roadmap

Ultimate scaling of CMOS

90nm Node (22 nm node and beyond)

65nm Node s : >
2003 P1264 More non-silicon elements introduced

‘ - l 2005 45nm Node 2013-2019.

\ 1260 32nm Node

I 2007 " 54268

22nm Node A

(Development)

Uniaxial A
Strain

(Research)

Ge Devi}:{a
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SiGe S/D

/—"_'-'--..___‘
High-K/
Metal-Gate

EARI-V MOSFET 24

1994
novel oxide Ga,0,(Gd,0O3) to effectively passivate GaAs surfaces
demonstration of low interfacial recombination velocities using PL
1995

establishment of accumulation and inversion in p- and n-channels in Ga,03(Gd,03)-GaAs
MOS diodes with a low Dy, of 2-3 x 10'° cm2 eV-1(IEDM)

1996
first e-mode GaAs MOSFETSs in p- and n-channels with inversion (IEDM)
Thermodynamically stable

1997

e-mode inversion-channel n-InGaAs/InP MOSFET with g,,= 190 mS/mm, and mobility of
470 cm?/Vs (DRC, EDL)

1998
d-mode GaAs MOSFETs with negligible drain current drift and hysteresis (IEDM)
e-mode GaAs MOSFETs with improved drain current (over 100 times)
Dense, uniform microstructures; smooth, atomically sharp interface; low leakage currents
1999
GaAs power MOSFET
Single-crystal, single-domain Gd,O epitaxially grown on GaAs
2000
demonstration of GaAs CMOS inverter
2001-2002
Design of high-speed and high-power devices; reliability of devices
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