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Salicide (Self-aligned silicide)

Transition metal (T1, Co,W) 1s
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CMOS
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Figure 26.11 Deep submicron CMOS: 200nm gate
length, 5nm gate oxide, 70 nm junction depth; n™ poly for
NMOS and p* poly for PMOS. Shallow trench isolation
on epitaxial nT/pT wafer

Source: Fransila
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Flat band voltage
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If ¢, = ¢,, , the flatband voltage 1s the zero bias voltage
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Weak Inversion

Majority carriers at X = 0 change from p to n
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Threshold voltage
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Strong inversion: n = N, at X = 0, the semiconductor-oxide interface



Inversion

n > N, at X = 0, the semiconductor-oxide interface
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MOS capacitor

In inversion, the charge in the inversion layer is:

mobile charge

Om fixed charge
Q=-C(Vg -Vg-Vy) / w
/ -
Mobile charge per unit area \ GN, W
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MOS Capacitor - Solving the Poisson Equation

The app below solves the Poisson equation to determine the band bending, the charge distribution, and the electric field in a MOS capacitor with a p-type substrate.
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Band bending at inversion
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Strong inversion

n. = N, at the semiconductor-oxide interface
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The depletion width remains constant in inversion.



DeQIetion width In inversion
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Electric field at semi-oxide
Interface at strong inversion
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Threshold voltage
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MOS Capacitor - Capacitance voltage

In capacitance-voltage profiling, the capacitance of a MOS capacitor 15 measured as a function of the bias voltage. The app below solves the Poisson
equation to determine the charge-voltage and capacitance voltage characteristics of a MOS capacitor with a p-type substrate. This 15 the low-frequency
result. At high frequencies, the charge at the oxide interface does not change fast enough and the characteristics take on another form.
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