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1. A sensor producing a voltage of 1.2 V rms with a source resistance of 1 MQ is available to drive a 10-Q2
load. If connected directly, what voltage and power levels result at the load? If a unity-gain (i.e., 4vo= 1)
buffer amplifier with 1-MC input resistance and 10-€ output resistance is interposed between source and
load, what do the output voltage and power levels become? For the new arrangement, find the voltage gain
from source to load, and the power gain (both expressed in decibels, hint: log(2) = 0.30, log(3) = 0.48,
log(5) =0.70, 15%).

2. Consider a diode-connected NMOS transistor fed with a constant current of 0.5 mA. Assume A = 0. (10%)

(a) If at 20°C, V4= 0.5 V and /& = 1 mA/V?, find Vs.

(b) If the temperature rises to 60°C, find the resulting Vs given that V:changes by —2mV/°C and ky changes
by —0.25%/°C. (hint: V2=1.41, v/3=1.73, V/5=2.24)

3. For the circuit in Fig. 1, find values for labeled node voltages and branch currents. Assume B =100 and VBE
=0.7V. (15%)

4. A voltage regulator consisting of two diodes in series fed with a constant-current source is used as a
replacement for a single carbon-zinc cell (battery) of nominal voltage 1.5 V. The regulator load current
varies from 2 mA to 7 mA. Constant-current supplies of 5 mA, 10 mA, and 15 mA are available. Which
would you choose, and why? What change in output voltage would result when the load current varies over
its full range? (Assume thermal voltage = 25 mV, In(2)=0.69, In(3)=1.10, In(5)=1.61, In(13)=2.56, 10%)
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5. An emitter follower, when driven from a 10-kQ source, was found to have an output resistance Rout 0f 125
Q. The output resistance increased to 225 Q when the source resistance was doubled. Find the overall
voltage gain when the follower is driven by a 10-kQ source and loaded with a 1-k<2 resistor. (10%)

6. (a) For the circuit in Fig. 2, assume BJTs with high § and ver =0.7 V at 1 mA. Find the value of R that will
result in Jo = 10 pA. (10%) (b) For the design in (a), find Ro assuming £ = 100 and V=40 V. (10%)
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7. The differential amplifier of Fig. 3 is biased with I =200 pA. All transistors have L = 0.5 pm, and Q; and Q2
have W/L = 20. The circuit is fabricated in a process for which 11nCox = 400 pA/V? and [V’ 4| = 6 V/pm. Find

€m12, To2, Tos, and Ag. (20%, each 5%)
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