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Students are allowed to use silent, non-programmable electronic calculators without text display.



	Special Instructions:
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. What should be the minimum Vo (i.e., Vomin) so that the design is successful?
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If the transistors have an early voltage of 20 V, what will be the output current Io when Vo   is increased by ΔV, where ΔV=20% of Vomin? 

Q.2: Consider the schematic of an NMOS Wilson current mirror as shown below. Draw the pertinent ac equivalent circuit for the system. 
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Given (for all transistors), μCox = 100 μA/V2, W/L=10, VSS =-5 V, VTH =0.5 V, VDD = 5 V, VGS-VTH = 1 V, and VA=20 V. Approximate analysis gives the output resistance of the mirror as Rout = gmro2. What value of Rout will this mirror realize?

Q.3: Consider a BJT differential amplifier biased by an ideal current source I and having equal resistance Rc at each collector. Given I=1 mA, VCC = 5 V, vCM=-2 V, RC =3 kΩ, and β=100. Draw a schematic for the amplifier circuit.

Assume the BJTs have vBE=0.7 V at iC= 1 mA. Find the DC voltages at the emitters and at the outputs.
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