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Conductivity of solids

Semiconductors

Semiconductor devices: p-n junction. ..
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Electrical Conductivity
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Electrical conductivity
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Electrical conductivity
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Semiconductors
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GaAs, AlAs, ZnSe, CdS,InS
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Electron Energy in Solids
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Energy Bands in solids
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E,(eV) K6 2%
Ge Si InP GaAs CdTe CdSe CdS SiIC ZnO GaN,O, MgO SiO, CaO
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Electron Hole Recombination
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(Doped Silicon)
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Light Emitting Diode (LED)
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Nano-technology on silicon products:
Intel leads in production and research

World’s highest performance transistor in Research is two generations
manufacturing: P860 Technology ahead of manufacturing

0.13 micron generation 0.07 micron generation

intal. 8




Manufacturing Process
Evolution

Actual Forecast
Process name P854 P858 P860 _ P1262 P1264
Production 1995 1999 2001 2003 2005
Generation : 0.35 J 0.18 0.13 0.10 0_._0_?__p.m
Gate Length 0.35 A 0.13 0.07 0.05 |003pm|

New generation every 2 years - /
One reason why Intel is in leadership position
men*
nc®

ano!

il"lte] « Note: 0.03um = 30nm Re::ﬂ“t
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Moore’s Law Continues

Transistors doubling every 2 years toward
the billion-transistor microprocessor

Heading toward 1 billion transistors in 2007 —y
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1,000
1980 1990 2000 2010

Iintel Labs




[ Metal ]
Silicide

Substrate Body

Today's CMOS

2014 CMOS

Nanotube

Source [Au]\ \‘/ Drain (Au)

gate oxide (SI0,)

http://www.research.ibm.com/nanoscience/fet.html

gate (Si)



ntel Delivers Workd's First 6" EUV Mask

120 mm x 104 mm field size

200 nm lines/spaces for 50 nm node

Marcyk May 2001






