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ENEE 303 Spring 2010 Final in Class Portion

Due in a separate exam book at the end of the final period. 

Open book, open notes. Your signature is required and certifies that the work is solely your own. 100 points for the in class portion. Good  Luck. 

For numerical evaluations assume that W=L for all MOS transistors and use the following for transistor model Spice parameters (note the CMOS symmetry):
   For  BJTs: β = 99, VT = 0.026V = thermal voltage, |VBE|= 0.7V

   For CMOS:transistors: VTOn = -VTOp=1V, Cgs = 10pFd, Cgd = 0
          KPn=KPp = 10-4 A/V2;   λn=λp=0.01 (The Early effect is important here).
1.  (50 pts) [Current Mirror]
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Assume that the circuit has been designed so that the voltage at the gates is at ground potential and that all operation is at DC.
a) Find ID of Min and the corresponding Rin. 
b) For that Rin with Rout chosen to be ½ of Rin, find the drain current in Mout.
2.  (50 pts) [Inverter]
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It is conjectured that this circuit can be used as an inverter (note that the NMOS is at the top).
a) Find and sketch Vo versus Vi for DC voltages, 0≤Vi≤6V. Is this an inverter?
b) For a Q point Vi=3 draw the small signal equivalent circuit and give the numerical values of the transistor parameters at this Q point.

c)  Give the small signal voltage gain, vo/vi(s), and numerically evaluate the small signal voltage gain giving also the zeros and poles. 

