

Quiz 9.   Name: ____________________________________________   CM# ______________

Multi-stage Transistor Amplifier Analysis
A.  DC Analysis of Multiple-Transistor Bipolar Junction Transistor (BJT)
Find the Q-points of the PNP and NPN BJTs in the amplifier circuit shown below, assuming both BJTs have the transistor parameters that are listed at the beginning of this exam.
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B.    Carefully draw the AC model of this circuit, assuming that the dc (quiescent) collector currents of the two BJTs that were found above are:  IC1Q = 8.5 mA and IC2Q = 70 mA.  Please note that these values ARE NOT be the precise dc Q points that you found above!  Be sure to indicate the values of all components in this model.  Show your calculations for rπ1 and rπ2.  Assume that all capacitors act like short circuits at the signal frequency of 1 kHz.  

Remember that both BJTs have BF = 100, n = 1, the circuit is at room temperature Vt = 26 mV, and you are to once again assume that VA = infinity.








C.   Considering the above AC model of the two-BJT circuit, decompose the problem into two cascaded general voltage amplifier models --- one for each BJT stage.  Calculate Rin, Rout, and the unloaded transducer voltage gain, Avo, for each of these two cascaded BJT amplifier stages.  Then draw the two cascaded general voltage amplifier stages below.  Finally, add the source termination and the load termination to your drawing and find the overall loaded voltage gain Av = vout/vs of the circuit shown at the beginning of this problem.  (Recall that you worked a similar cascaded BJT problem in HW6.)  Hint: note that the value of the output resistance of the second stage (Rout2) will depend on Rout1.  Also, Rin2 should be calculated with RL removed, since RL will be accounted for later.                                                                                                     




















Rin1 = ___________









Avo1 = ___________









Rout1 = __________









Rin2 = ___________









Avo2 = ___________









Rout2 = __________

                                                                                                Av = vout/vs = ___________
                                                                                                                                    

D.  In order to check the work you did in Part C, recalculate the loaded voltage gain Av, but this time DO NOT decompose the problem into a cascade of two general amplifier models.  Instead, this time you should directly solve for vo/vs (with the source termination and RL present) by simultaneously solving several node voltage equations.  (Your answer should precisely agree with the value of Av found in Part A.)  Hint: Write one node equation at the vb1 input node, one equation at the vb2 node, and one equation at the vout output node.  Then solve for vb1, vb2, and vout, all in terms of vs.














































                                                                                                        Av = vout/vs = ___________

