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Ey Consider a MOS System with the followino

= 2.8-10% c;m™3
Q.. = g4.10'° C/em?
a. Determine the threshold voltage V,, under zero bias at room

(T = 300 K). Note that £,, = 3.97g5and g; = 11. T&y.

term d amount of channel implant
t (p-type or n-type) an
> I()1:;',/ l)n:eg:lelrzcll)fo change the threshold voltage to 0.6 V.
cm?

X 0.2 um and the
der a diffusion area that has the dimensions 0.4 um
3.2 Consi a diffus

temperature
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gate is driving other tan-out gates.
@ Consider a layout of an nMOS transistor shown in Fig. P3.6. The process
parameters are
Np = 2.10° cm™>
N, =210 cm™?

X; = 32nm

Lp = 10 nm
t, = 1.6 nm
Vp =053V

Channel stop Vdopingv =16.0 X (p-type substrate doping)

Find the effective drain parasitic capacnance when the drain node voltage
changes from 1.2t0 0.6 V. |

b
GND Output
weon| (|| W
“ b ixi 'n+ n+
 /
Figure P3.6
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(3.14 An enhancement-type nMOS transistor has the following parameters:

V=048V

y = 0.52 V1”2

A=005V!

2¢¢l = 1.01V

k' =168 nA/V?

a. When the transistor is biased with V= 0.6 V, V, = 0.22 V, Ve=102V,
and Vz = 0V, the drain current is I;, = 24 uA. Determine W//L.
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CHAPTER 3 MOS Transistor

b. Calculate Ip for Vg =1V, Vp = 08V,Vg=04V,and Vz =0V
e. Ifm,=763cm*V-sand C, = Cp-W-L=1.0X10""F find WandL
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