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An amplifier operating from a single 15-V supply provides a [2-V peak-to-peak sine-wave
signal to a 1-kQ load and draws negligible input current from the signal source. The dc
current drawn from the 15-V supply is 8 mA. What is the power dissipated in the amplifier
(10%), and what is the amplifier efficiency? (10%)

Consider the difference amplifier circuit of a difference amplifier for the case R; = R; = 2
kQ and Rz =Ry =200 kQ. (a) Find the value of the differential gain Ag (5%). (b) Find the
value of the differential input resistance Riq (5%). (c) If the resistors have 1% tolerance (i.e.,
each can be within +1% of its nominal value), find the worst case (minimum value) common
mode gain Acn (7%) and the corresponding value of CMRR (3%) with
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3. For the circuit in the following figure, find Ip and Vp for the case Vpp =5V and R = 10 kQ.

Assume that the diode has a voltage of 0.7 V at 1-mA current and that the voltage changes
by 0.1 V/decade of current change. Use (a) iteration (10%), (b) piecewise linear model with
Vbo=10.65 V and rp = 20Q2 (5%), (c) constant voltage drop model with Vp =0.7V (5%)).
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4. The NMOS and PMOS transistors in the following circuit are matched with ko’ (Wo/Ly) =
kp’(Wp/Lp) = 1 mA/VZ and Vi = -Vyp = 1V. Assuming A = 0 for both devices, find the drain
current ipy and ipp, as well as the voltage vo, for vi= 0 V (4%), +2.5 V (8%), and -2.5 V
(8%).
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5. Neglecting channel-length modulation and body effect, what is the transfer function
(Gm,open = Tou/ Vin)? (10%) and what is the close loop gain (Gu, closed)? (10%)
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