_\:I_ % :[b %_‘,, "Iii K ,f_%_"él, ‘ 1. Use the superposition principle to find the output voltage (Vo) of the circuit shown in Figure 1. (10 4)
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2. For the circuit shown in Figure2, if current gain S

=200 for each transistor; determine: (a) Ir1 (b) Viq
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Figure 2

3. (a) Determine the logic function implemented by the circuit in Figure 3. (10 %)

(b) Given inputs A, B, C, and D, design a CMOS circuit to implement the logic function

Y =(A+B)C +D).(10 %) Voo
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4. Analyze the circuit shown in Figure 4 to determine the voltages Vi, Vs, Vp and the current Iy, Let the
threshold voltage V= 1V, and Kn(%) =1mA/V?, where Kn is the value of MOSFET transconductance.

The W and L is the channel width and channel length of MOSFET, respectively. Neglect the channel-length

modulation effect (i.e. assume A=0). (20 4-)
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Figure 4

5. AButterworth active filter is shown in Figure 5. Find the maximum gain of the filter and its bandwidth.
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6. A negative feedback amplifier is shown in Figure €.
(a) Prove that the total system gain (closed-loop gain) is Ay, =Sy/Si»=A/(1+AH), where Forward-path gain = A,
Feedback gain = H, Closed-Loop (System gain) =Ags. (10 %)
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(b) Prove that the Gain Sensitivity is —2% = [ @“ . (104
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