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Problem (1) [20 points]

A. Consider the circuit shown below, let k'=100uA/V?, Vi =1V and A=0.
Determine the transistor ratio (W/L) such that Ip= 0.5mA.

Vpp= 3V




B. For the circuit shown below Find I p1, Ip2 and Vou: assuming the following transistors
parameters:

Vin=-Vip = 1V, k,(W/L), = k!(W/L), = 300pA/V? and A =0.

| Vv
Rg=10k{ out




Problem (2) [25 points]

For the transistor used in the shown common source amplifier has
k) W/L=p,CoxW/L =ImA/V?*,V, =1V and A=0.
a) Draw the small signal circuit using the T-model.

b) Calculate the voltage gain (Av= Vout/Vsg), input (Ri) and output (Ro) resistances of
the amplifier.

¢) Determine the DC voltages Vps and Vgs and hence find the maximum output signal
swing.

d) Rearrange the circuit to get common-drain amplifier source follower (remove all
unnecessary components).

VDDZS V

Rp=2.5k2 %

| Vout
|

Ry=10kQ % “|
I-_> R, R; =10k
Rj =
= IzzmACD == 0

VSS: -5V






Problem (3) [15 points]

For the given circuit, assume active mode
a) Find the dc currents I ¢, | g and | g and voltages Vg, V¢ and V.

b) Confirm your assumption for the mode of operation.

VDD:1 5V

§ R.=10kQ

B=100

Rp=164kQ2
Re=13kQ

Vss: -15V



