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10.24  Repeat Problem 10.23 for an ideal MOS capacitor with a p* polysilicon gate and an

n-type silicon substrate doped at N, = 5 X 10" cm ™,

10.23  Anideal MOS capacitor with an n™ polysilicon gate has a silicon dioxide thickness
of 1,, = 12 nm = 120 A on a p-type silicon substrate doped at N, = 10' cm 3. De-
termine the capacitance C,,, Cjp, Chio and C'(inv) at (@) f = 1 Hz and (b) f = | MHz.
(¢) Determine Vgg and V.

From Semiconductor Physics and Devices: Basic Principles (4th Edition), Donald A.
Neamen, McGraw Hill, 2012, ISBN 978-0-07-352958-5.
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Figure 10.16 | Metal-semiconductor

work function difference versus doping for
aluminum, gold, and n™ and p~ polysilicon
gates. (From Sze [17] and Werner [20].)
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Since it is not mentioned in the problem statement, assume Qs = 0.
From Figure 10.16, ¢ns = 0.952 V for p" poly w/ n-type silicon substrate.
From Table B.4, n;=1.5 x 10'°cm™ & & = 11.7 for silicon at 300 K.
From Table B.6, & = 3.9 for S10; at 300 K.

kT _ 8.617333.107°eV/K(300 K)
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