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Question # 1(7):

For the MOSFET amplifier shown below, R;iz=100 KQ, Rg= 100 KQ, Cg=1pF, Cyq =.20pF,
gn=3mA/V, rgs= 50KQ, Rp = 8§ K2, and Ry = 10 KQ.

| a) Determine the midband gain (4,=v,/vs;;) and the expected 3-dB cutoff frequency f . L/
b) To double f; a designer considers changing either Rou or Rin, evaluate the two options 2
in terms of the change in the midband gain.
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Question # 2: (7)
a) Design the current sources in the MOS amplifier shown in Fig. 1.

Use the current steering circuit shown in Fig. 2 which is fabricated in a technology with

K =90uA/VZ, k ,=30uA/V?, V:=0.8V, V=-0.9V, VA=50V.

If all devices have L=2um and W= Wq3 = Wos=2um. Irgr= 20uA. W \,\/ . ZU
Find: R, WQz, WQ5 '5 ( ) ( / - LM
b) Determine the upper limit of v,. | © :"

Find an expression for the voltage gain 4,=vy/v; in terms of gme, gm7, Tos, To7, To2s Tos. 2
Calculate the voltage gain 4,=vo/v; |
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Question # 3: (6)
Assuming that MOSFETs used in the following designs have gy, on the order of 0.75mA/V

and rgs on the order of 100kQ2,
a) Draw an integrated circuit common source amplifier and estimate its voltage gain. 2
b) Draw an integrated circuit casc@de amplifier and estimate its voltage gain. 2
¢) Compare the two configurations in terms of gain and output voltage swing. 2.
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