Electronics     Ph. D. Qualification Examination 2011               07/20/201

Name:                                         ID#:

1. (5%) Please derive the Vo/Vi of the following circuit?
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2. (10%) Consider the difference amplifier in the following ficture with two input terminals connected together to an input common-mode signal source. For R2/R1= R4/ R3, show that the input common-mode resistance is 
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3. (5%) What are the output waveforms of following diode circuits? 
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Ans:
4. (15%) For the circuits in the following picture, (nCox=2.5 (pCox=20(A/V2,  
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5. (10%) The circuit in the following figure provides a constant current IO as long as the circuit to which the collector is connected maintains the BJT in the active mode. Show that 
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6. (10%)  In the circuit shown in the following figure, measurement indicates VB to be +1.0V, VE to be +1.7V. What are ( and ( for this transistor? What voltage VC do you expect at the collector?     
[image: image11.jpg]+10V

Vi

Ve

100 kQ




Ans:            
7. (15%)  vsig is a small sinewave signal with zero average. (=100. 
(a) Find RE to establish a dc emitter current of about 0.5mA.
(b) Find RC to establish a dc collector voltage of about 5V.
(c) RC =10k( and ro=200k(, draw the small signal equivalent circuit of the amplifier and determine the overall voltage gain vo/vsig.
[image: image12.jpg]+IEN





Ans:
8. (10%) Please find the unit gain bandwidth in the following figure.
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9. (5%) Find the Io of the following current mirror.
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10. (10%) Find the input resistance of common gate amplifier.
[image: image15.jpg]VDD





Ans:
11. (5%) What is the function of the following figure?
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