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1. (20 points) N-Channel JFET Voltage Divider Bias Design.
Consider the following voltage divider n-channel JFET. Consider the following transistor

parameters: Ipgs = 12mA, V, = —=3.5V. Let Ry + Ry = 100k€). Design the circuit such
that the dc drain current is Ip = 5mA and the dc drain-to-source voltage is Vpg = 5V.
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2. (25 points) Emitter-Follower Amplifier.
Consider the following emitter follower amplifier.
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1. (5 points) Draw the small signal model for the amplifier..
2. (10 points) Determine the range of voltage gain A, if § is in the range 75 < 5 < 150.
3. (10 points) Determine the range of current gain A; if § is in the range 75 < 5 < 150.









3. (25 points) Two-Stage Amplifier.
Consider the two-stage amplifier circuit, with Spc = B,. = 100 for both amplifiers.

1. (10 points) Determine the voltage gain A,s for Qs.
2. (15 points) Determine the voltage gain A,; for Q.
3. (10 points) Find the overall voltage gain A, for the two-stage amplifier in dB.






4. (30 points) Variable Gain Amplifier.
The amplifier shown below has a variable gain control, using a 100 €2 potentiometer for
Rp with the wiper ac-grounded. As the potentiometer is adjusted, more or less of Rg
is bypassed to ground, thus varying the gain. The total Rg remains constant to dc,

keeping the bias fixed.
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1. (10 points) Find the maximum and the minimum gains for this unloaded amplifier.
2. (10 points) If a load resistance of 6002 is placed on the output of the amplifier,
what are the maximum and minimum gains?

3. (10 points) Find the overall maximum voltage gain for the amplifier with a 1kQ
load if it is being driven by a 3002 source.






Bonus (20 points)

Consider the following amplifier. Find R;,, A,, A;, and A,.
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