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1. Refer to Fig. P1, assuming the diodes to be idéal, derive the relationship between V) and V;.

Sketch the transfer characteristic (i.e. Vo vs V; plot) for -10< ¥; <10, indicate the voltage at
the breakpoints clearly and identify the stae of diodes to be on or off in each region. (20%)
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2. (a). Refer to Fig. P2, assuming the OP. to be ideal, derive the transfer function 7'(s) = v
(b). Design the circuit to obtain the input resistance of 1 XQ, a de gain of 20dB, and a 3-dB
frequency of 4 KHz. At what frequency does the magnitude of the transfer function
reduce to unity ? (16%) ‘

3. Refer to Fig. P3, for n-MOS (W/L),=100, 4,C,, =02mA/V?, A_ = 0.057"; for p-MOS

(W/L)p=200, 1,C,, =0.1m4/V?, A =0.05V""; current source, I=0.8 mA with output
resistance Ry=25 KQ v, —v;, = v,,. Calculate transconductance (Gp), output resistance (R,)
of the differential amplifier and voltage gain (Ag) for the fifferential mode. (15%)

4. Fig. P4 shows the high-frequency equivalent circuit of a MOS amplifier, use the parameters
shown in the circuit.
(a). Derive an expression for the low frequency voltage gain

& . (6%)
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(b). Using OCTC (open-circuit time constants) method to derive the time constants T, for C,

’tgd for C_, and write an expression for the upper 3dB frequency £, for the circuit. 15%)-
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- 5. Refer to Fig. P5, neglect BJT’s r, , I=1mA, £=100, R4=R =5 KQ, and Rc=8 KQ.

Calculate Ry, Row, 4, =—2, and G, =2, (20%)
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