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1) review
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traditional analysis
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traditional analysis
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traditional analysis
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gate capacitance in inversion
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n+ poly silicon gate
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equilibrium e-band diagram
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n+ poly silicon gate (approximate)
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exercise

Repeat the discussion on the previous three slides for a
p+ poly gate on an n-Si substrate.
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CMOS technology
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equilibrium e-band diagram (again)
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e-band diagram for poly gate
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state of substrate and poly for V’G < 0
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Exercise:  draw the energy band diagram
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state of substrate and poly for 0 < VG < VT
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VT < VG < VT (poly)
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VG > VT (poly)
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Capacitance
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VG > VT (poly)
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Capacitance
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capacitance vs. voltage
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capacitance vs. voltage
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capacitance vs. voltage
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capacitance vs. voltage
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capacitance vs. voltage
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local maximum in C
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local maximum in C
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poly depletion and NP
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ITRS 2005 Edition, Process Integration, Devices, and Structures, Table
40b, pp. 13-15 , http://www.itrs.net/reports.html

The ITRS considers 3 scenarios, NP = 1e20, 1.5e20, 3e20 cm-3
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ITRS definitions
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equivalent oxide thickness electrical
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equivalent oxide thickness electrical (2006)

70 nm node (2006)

physical gate length:  28 nm

VDD = 1.1V

EOT = 1.1nm

poly depl. and inv. layer thickness = 7.4A (0.74nm)

EOTelec = 18.4A (1.84nm)

ITRS 2005 Edition, Process Integration, Devices, and Structures, Table
40b, pp. 13-15 , http://www.itrs.net/reports.html
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