File: e:\courses\spring2006\303\303 midtrmakup.doc RWN  03/26/06
ENEE 303 Take Home Midterm Add On: Due Monday, April 3, 2006, at start of class.
Open book, open notes. Show your work for partial credit. 50 points. Guarantee that all

of the submitted work is your own.

[25 points] {CMOS-biasing}
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For the above circuit assume thatVTOn=-VTOp=Vth=0.5V,
KPn=KPp=KP=0.00002A/V?, LAMBDAn=LAMBDAp=0.01.

a) For Vd=VDD/5 =1V, give the region of operation of the transistors to attain
this condition and find the ratio (Wn/Ln)/(Wp/Lp)

b) for the ratio of part a) sketch the curve of iD versus vDS for Mn with its load
curve, labeling important points (including Q point values).
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2. [25 points] {BJT-current mirror}
For the following current sink circuit assume that both transistors have different
emitter areas but otherwise are identical including having the same forward beta.
a) show that Rel*(-Iel)-Re2*(-Ie2)=Vbe2-Vbel and from that find the ratio of
emitter areas for which Vbe2=Vbel
b) show that by adjusting the ratio of Re2/Rel (of part a)) the ratio a = I2/I1 can be
adjusted; find a=I12/I1 versus Re2/Rel. For beta=50 determine Re2/Rel for a=0.2
[that is 12=(0.2)I1] and again for a=3.
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