

	Course                                                                                                                                                                                                          Number                                                      Section

Electronics I I                                     	ELEC 312	W

	Examination                                                                                          Date                                                                      Time                                                                               # of pages

Mid-Term Test	March 5, 2010	50 minutes	3

	Instructor(s)

Dr. R. Raut

	



NO formula sheet is allowed.
ONLY ENCS approved calculator is allowed.



	Special Instructions:

Write your ID# on the front page of your answer book
Attempt all questions.  
Show all steps clearly in neat and legible handwriting. 
Students are required to return question paper together with exam booklet(s).




Q.1: Consider the basic NMOS current mirror circuit shown below. Design the resistance R, so that you can get a nominal output (DC) current Io of 100 μA. Given (for both transistors), μCox = 100 μA/V2, W/L=10, VSS =-5 V, VTH =0.5 V, and VDD = 5 V. The transistors are identical.





Q.2: In a BJT current mirror system with  n  identical transistors, the finite β of the BJT makes the output current follow the relation
o=IREF/(1+(n+1)/β)

If you want to keep the tracking error (i.e., (IREF-Io)/IREF) less than 5%, what should be the minimum β values for the BJT devices in the current mirror system?

Q.3: Consider the schematic of an NMOS Wilson current mirror as shown below. Draw the  ac equivalent circuit for the system. 





Q.4: Consider the BJT differential amplifier in Figure 4. The transistors have β=99. The input differential  ac voltage is 50 mV (rms). For small signal approximation to be valid for the operation of the amplifier, the vbe  for each transistor should be restricted to below 3 mV (rms). Suggest a solution to satisfy this condition, and show the modified circuit (if you are suggesting a modification). 






****** Some useful formulae**********

BJTs	


              

Diodes                                                  I=Is exp(vBE/VT)

**********************

Q.5. The following figure illustrates an implementation of a differential amplifier with active load using complementary BJT devices. The bias current IEE is 2 mA. The early voltages are :

VAN (for NPN BJT) =25 V, VAP (for PNP BJT)=50 V.

                                               [image: figure 10]

What will be the differential voltage gain Vout/(Vin1 –Vin2)?
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