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Problem 1 [16 points]

The drain current Ip of an enhancement n-channel MOSFET is measured at different
values of Vgs, Vps, and Vgs. The results are shown in the table below. For this
transistor, find the values of Vy, k’(W/L), A, and y. Assume that 2|¢¢ = 0.6 V.

X\ Vbs (V) Vs (V) Ib (LA)
2 2 0 101.25
3 3 0 340.20
2 3 0 105.00
2 3 -2 63.69
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Problem 2 [12 points]
For the MOSFET shown in the circuit below, find Vgs, Vps, and Ip. In what region is
the transistor operating? The MOSFET parameters are Vi =1V and k’(W/L) = 0.1
mA/V2.
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Problem 3 [20 points]
a) The MOSFET shown in the circuit below is to be biased in the saturation region at

Vbs =5V, Ip =0.5 mA. Find the required values of Rp and Rs, and calculate the
values of the DC voltages Vg, Vs, and Vp. The MOSFET parameters are V; = 0.8 V,

k’(W/L) = 0.06 mA/V?2, and 2. = 0.03 V%,

12v
AN
RD
RG
Re 1
Rs 1~ Cs
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b) The circuit is used as an amplifier with input at the gate, and output taken at the
drain. What is the voltage gain of this amplifier at midband?

¢) What is the maximum sinusoidal voltage swing at the drain (with input signal
applied at the gate) for the MOSFET to remain in saturation? Express the swing as a
DC value, a maximum value, and a minimum value.
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Problem 4. [10 points]
a) A MOSFET is biased at Vps = 10 V, Vgs = 5V, and the resulting drain current is Ip
=1 mA. Show the small-signal T-model of this MOSFET at the bias point (with all

component values). The MOSFET parameters are V; =1V, and 2. = 0.01 V™.

b) How would you modify the T-model if body-effect is present with a signal voltage
Vps appearing between body and source? Show the resulting circuit.
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Problem 5. [12 points]
a) Three identical amplifier stages are cascaded. For each of the amplifier stages, the

input resistance is 100 KQ, the output resistance is 20 KQ, and the open-circuit
voltage gain is 30. Show the model of the resulting (single) voltage amplifier, with
values of R, Ro, and Aye.

b) Show the equivalent model, with component values, for a (single)
transconductance amplifier.
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Pro . ints
Find the input resistance, voltage gai ie),and output resistance of the
MOSFET amplifier shown. The MOSFET small-signal para

dr,.
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R
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Problem 7. [20 points]

a) Find the midband gain vou/Vsig Of the amplifier shown in the circuit below. The
MOSFET is biased such that its small-signal transconductance is g, = 1 mA/V.
Express the gain in dB.

Voo
AN

10 KQ

100 KQ
out

50 KQ

Yei @ 100 KO B

5 KQ

N |
/

in Hz) of this amplifier if Cys = Cqg = 1 pF? Use
the Miller approximation. What is the bandwidth of thi ifrer+H B
frequency is 100 Hz?
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C de Bode plot for the Mse a
range of frequencies from 1 Hz 10
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d) Fi lue of the bypass capacitor Cs to get a lowe frequency of 100 Hz.
Hint: Use the T-mo ind Vou(s)/Vsig(s) at low frequency, then us efinition

of the lower 3 dB frequency to solve [-out midband gain|

Vsg(ioD)|  — vz—
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