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Problem Set 1: MOS (Biasing + Small-Signal Model)

Chapter 6 (MOS Device)

In the following problems, unless otherwise stated, assume p,C., = 200 pAJVE,
j1,Coe = 100 pA/NV". and Viyy = 0.4 V for NMOS devices and —0.4 V for PMOS
Problem 6.24

In the Fig. 6.42 .what is the minimum allow able value of Vpp if M| must not enter the
triode region? Assume i = (.

Vyp=18V
Rp = 500 Q2

M, W_10_

1'\.f-|—““_I V'L 048

Figure 6.42

Problem 6.31

An NMOS device operating in saturation with A = 0 must provide a transconductance of 1/(50 1)
(a) Determine W/ L if {1, = 0.5 mA.

(b) Determine WW/L if Vg — Vypy = 0.5V

(c) Determine [y, if Vi — Vi =05V

Problem 6.33 (b, d)

If X = 0.1V ~"and W/L = 20/0.18, construct the small-signal model of each of the circuits shown
Solve the DC operating point
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Problem 6.38 (d)

Construct the small-signal model of the circuits depicted in Fig. 6.50. Assume all transistors
operate in saturation and \ # ().

Find an expression for Rin and Rout
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Chapter 7 (Biasing Techniques & Input / Qutput Impedance
Problem 7.1

In the circuit of Fig. 7.39. determine the maximum allowable value of W /L if A/, must
remain in saturation. Assume A = ().
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Problem 7.5

Consider the circuit depicted in Fig. 7.43. where IW//L = 20/0.18. Assuming the current
flowing through £, is one-tenth of /,,;, calculate the values of /7; and £ so that /5, = 0.5 mA.
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Problem 7.15



Consider the circuit shown in Fig. 7.52. where (11"/L); = 10/0.18and (IW/L)> = 30/0.18
if A = 0.1 V!, calculate \




