the 10 MOSFETs, using as many 2 um X 2 im contacts as you can fit in
the source and drain in order to minimize the series resistance. Note
that the MOSFET switch may consume most of the chip area in a “smart
power” CMOS integrated circuit.

p4.2 Inanalogdesign, it is sometimes necessary to have a device with a very large
output resistance. Given the standard p-channel MOSFET parameters, we would
Jike to achieve

r, =650 kQ with I, =-250 uA

(a)

(b)
©

(d)

What are the channel length and channel width to meet these specifica-
tion?

Draw the layout to scale, using L= 6 im and 2 um X 2 wm contacts.

Find the total capacitance between the drain diffusion and ground,
assuming that Vg, = Vg, =2.5 V. Assume that the gate can be considered
at ground. You can assume that the substrate doping is N, = 10" cm™®
and neglect the sidewall capacitance.

What is the product of r, and the capacitance from part (c)? The time
constant that results will determine the break frequency beyond which
the output impedance of the MOSFET begins to fall below 7,
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