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P1 - Consider the circuit shown b e l o w , IDQ1 of 80 uA , Vt = 0.6V,
μnCox = 200 μ A/V2 , L = 0.8 μm and W = 4 μm , the drain voltage of
Q1 designed to be 1V and applied to the gate of Q2, assume the two
transistors are identical (Assume λ = 0) .
Find:
a) The drain current of Q2.
b) The drain voltage of Q2.

P2 - Using two transistors Q1 and Q2 having equal length but widths related by
W2/W1 = 5, Design the circuit shown on figure 2 to obtain I = 0.5 mA. Let VDD=
VSS=5, (µnCoxW/L)Q1 = 0.8 mA/V2, Vt = 1V and λ = 0.
a) Find the required value for R.
b) What is the voltage at the gates of Q1 and Q2?
c) What is the lowest voltage allowed at the drain of Q2 while
Q2 remains in the saturation region?

P3 Consider the circuit shown below. Using a 15v supply, Vt=l.2V,
λ = 0, Kn’=80 μ A/V2, W = 240 μm and L = 6 μm. Arrange that the drain
current is 2 mA, with about one third of the supply voltage across RS and RD.
Use 22 MΩ for the larger of RG1 and RG2.
What are the values of RG1, RG2, RS and RD that you have chosen? Specify
them to two significant digits.
For your design, how far is the drain voltage from the edge of Saturation?

P4 For the circuit shown below with I=1mA, RG=0, RD=5k and VDD=10V,
consider the behavior in each following two cases. In each case, find the
voltages VS, VD and VDS that results for each cases:
a) Vt=1V Kn’(W/L)=0.5mA/V2.2
b) Vt=2V Kn’(W/L)=1.25mA/V .

P5 As shown in figure below, using a 6V supply with an NMOS transistor for
which Vt=1.2V, Kn’(W/L)=3.2mA/V2 and λ=0, provide a design which biases
the transistor at ID=2mA with VDS larger enough to allow saturation operation
for a -2V negative signal swing at the drain.
Use 22MΩ as the largest resistor in the feedback bias network.
What values of RD, RG1 and RG2 have you chosen? Specify all resistors to two
significant digits.

