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Problem 1 (25 points)
For the ampli�er shown, the transistor has � = 100 and early voltage VA =
100 V. Assume VBE;on = 0.7 V and VCE;sat = 0.2 V.

(a) Find the value of dc collector current IC . (5 points)

(b) Find gm, r�, ro and draw the small-signal model for the entire ampli�er.
(5 points)

(c) Find the value of input resistance Rin. (5 points)

(d) Find the small-signal voltage gain vout=vin. (5 points)

(e) Find the output resistance Rout. (5 points)
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Problem 2 (25 points)
For the bootstrapped emitter-follower shown, the npn transistor has � = 100
and VA = 1. Assume VBE;on = 0.7 V, VCE;sat = 0.2 V.

(a) Determine the dc collector current IC and the dc base voltage VB . (7
points)

(b) Compute the value of small-signal parameters gm and r� and draw the
small-signal equivalent model for the ampli�er. (6 points)

(c) Determine the small-signal voltage gain vout=vin. (6 points)

(d) Determine the output resistance Rout. (6 points)
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For the amplifier circuit below, M1 has mnCox=200mA/V2, W/L=10, VTH=0.4V, l=0.
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Problem 3 (25 points)
For the circuit shown below, the pnp transistors have � = 100 V and early
voltage VA = 100 V. Assume jVBE;onj = 0.7 V and jVCE;satj = 0.2 V.

(a) Find the value of dc collector currents IC1 and IC2. (5 points)

(b) Find the value of gm, r�, ro for both transistors and draw the small-signal
model for the ampli�er. (6 points)

(c) Compute the small-signal voltage gain vout=vin. (7 points)

(d) Find the output resistance Rout. (7 points)
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For the below circuit, VBE,ON = 0.7 V, VA = +∞, VCE,SAT = 0.2 V, β = 100
(a) Find DC collector currents IC1 and IC2. (4 points)
(b) Find the value of gm and rπ for both transistors, and draw the small signal model for the entire circuit. (5 points)
(c) Compute the small-signal voltage gain vout/vin. (8 points)
(d) Find output resistance rout. (4 points)
(e) Find input resistance rin. (4 points)
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Problem 4 (25 points)
Consider the common-emitter ampli�er shown. Assume that the transistor is
properly biased in the forwared-active region.

(a) Draw the small-signal model of the ampli�er incorporating the high fre-
quency e�ects. (Hint: It should include C� and C�.) (8 points)

(b) Derive an expression for the current gain io=ii. Assume gm � sC� and
RL = 0. (10 points)

(c) At which input frequency is the current gain unity? (This frequency is
also called the unity gain frequency.) (5 points)

(d) If IC = 1 mA, C� = 10 pF, and C� = 2 pF, compute the value of unity-gain
frequency? (2 points)
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Bonus Problem +,- points1
For the ampli+er shown below0 the transistors have  2 344 and VA 2  6
Assume VBE#on 2 469 V and VCE#on 2 46; V6

<a= Find the dc collector currents IC and IC!6 <? points=

<b= Find the small@signal voltage gain vout$vin6 <B points=

<c= Determine the input resistance <Rin= of the ampli+er6 <? points=
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