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1. All transistors in the N output current mirror in Figure 1 are matched, with a finite B and Vy= oo If

the circuit parameters are V* =5 V and V' =-5 V, and the transistor parameter is 3 = 50, determine R

such that each load current is 0.5 mA for N = 5. Assume that Veg(Qp) = Vee(QOs) = 0.7 V. (10%)

2. Consider the circuit in Figure 2. Assume ideal op-amps are used. Derive the expression for the current ip
as a function of the input voltage v;. (10%)

3. For the FET circuit in Figure 3, the transistor parameters are: K, = 1 mA/V?, Vpy =2 Ve =) Gl
pF, and Cgy=1 pF.
(a) Calculate the equivalent Miller capacitance. (5%)
(b) Determine the upper 3 dB frequency for the small-signal voltage gain and find the midband voltage

gain. (20%)

4. . The ac equivalent circuit of a CMOS common-source amplifier is shown in Figure 4. The transistor
parameters for M; are oy =0.5V, k,=85 wA/V?, (W/L);=50,and X =0.05 V", and for M> and
Msare Vip=-0.5V, k, =40 uA/N? (W/L);5=50,and A =0.075 V", Determine the small-signal

voltage gain. (10%)

5. The transistor in the source-follower circuit in Figure 5 has parameters K, = 2 mA/Vz, Vep=-2V, and
A =0.02 V'l.nThe circuit parameters are: R, =4 k), Rs=4kQ, R; =124 MQ,and R, =396 k().
(a) Calculate Ing. (5%)

(b) Determine the small-signal gains 4, = v,/v; and 4, = i,/i;, and the output resistance R,. (25%)

6.  Consider the circuit shown in Figure 6. The transistor has parameters 5 =60and V= oco.
(a) Determine the quiescent value Vegg. (5%)
(b) Determine the small-signal voltage gain 4, = v,/v,. (10%)
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