File: f:/coursesS10/303/303S10Midtrm.doc     RWN       03/25/10

ENEE 303 Midterm Exam, Spring 2010  

100 points, 75 minutes, open book open notes. If stuck go onto the next problem. Good luck!

1.  (50 points, 30 min) For this circuit the forward beta is (f=200 and the reverse beta is (r=10; the Early voltage (forward and reverse) is infinite. Assume the base-emitter is biased at VBE=0.7V
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a) (20 points) Find the Q point values of IB, IC and VCE.

b) (10 points) If by mistake the transistor is reversed, that is C and E are mistakenly interchanged, find the resulting Q point values of IB, IC and VCE.

c) (20 points) Compare the gmf and gmr, the gm values for the two cases, and give the resulting small signal voltage gain (input at b and output at c)  assuming RE is bypassed and ignoring Ra & Rb for signal (also ignore transistor capacitance) . 

2. (50 points, 30 min) 

The following is a bi-directional current mirror. Assume that the NMOS are 4007 transistors (of  parameters:KP=20.54u, W=144u, L=8u, VTO=1.3, LAMBDA=15m)

and that the PMOS are completely complementary (that is of parameters :KP=20.54u, W=144u, L=8u, VTO=-1.3, LAMBDA=15m). Ignore transistor capacitors.

                   [image: image2.png]



a) (10 points) For zero port currents explain why the port voltages are zero and give values to all the drain currents. 

b) (10 points) Find the bias power consumed by the bi-directional current mirror (that is, when the port currents are zero). 

c) (20 points) Find the 2-port admittance matrix for small signal port variables (positive currents going into the port leads and voltages positive at the leads with respect to ground). 

d) (10 points) Place a 20 nanoFarad load capacitor, CL, across port 2 and give the resulting voltage gain v2(s)/v1(s) and give its poles and zeros..  

