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Question 1

Consider the circuit shown in Fig. 1, with a current source of value Iy and VI is voltage drop across it.
a) Indicate the directions of I 1 and the other transistors currents. -L
b) Add additional components and s signal(s) to the circuit for it to act as a hlgh current amplifier. {_\ i% ﬁ'z_
¢) Perform the following dc analysis.
i) Express Ig in terms of Band Ig;.
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if) Write two equations involving V7.
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iii) Solve for Ip given that Vegp,=8V.
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d) Calculate 7, . and. g, for the Q, transistor. e
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Question 2
Consider the circuit shown in Fig. 2

&) Draw the small signal low frequency equivalent circuit wherf r=w .

by Usethe equivalent circuit together with KCL (or otherwise) to determine the voltage gain A in terms af RC .
RB and gm What is /A‘r when RB approaches 0 €).
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<) Suppose 7, is now filute, can you easily write Av in this case based on Av already obtained in part b?.
If F NO, why not?. IfYES, whatis Ay now, ( Warnmg Don not calculate from first pnncxples) *
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Question 3 y >
Consider the circuit shown in Fig. 3 0 F P P /¥ = ‘gh\ “1",- B
a) Write down the most simple expressmn for A,....0....) ...Q‘.TE?F.E....E?(’?...‘T.? .......... ?!?. e

b) Write down the input resistance R;...%... E’—.&..’I..??.ib..;. 2. Lo ST ). .

* ¢)  Write down the configuration of the amphﬁer and the output resistance R, = Ra @C“l/{ C 2 ><
d) Add a passive component to increase Av without affecting the de btasmg CaRecitac... WX [té €
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