EE 140, Fall, 2006, Midterm 1, Sanders
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Figure 1
a.) (10 points)

Suppuse v, = v, = v isset so that transistors M -M are in saturation. What region

does transistor My operate in?
What is the nominal drain current fp,_ in M7

Q1 (b)

Draw a small signal half-circuit model corresponding to differential mode operation

Ql (c)

Determine the differential mode gain Apy. You may express your solution in terms of g,

I,, €tc.

Q1 (d)

Draw a small signal half-circuit model for common mode operation

Ql (e)

Determine the common mode gain Acy. You may express your solution in terms of g, T,

etc.
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All tronsistors have cqunl% , exeept My which is i%

Figure 2

a.) (10 points) _ _ _
Assuming all transistors in the bias cell of Fig. | are in saturation, determine the nominal
bias currents I, Iy and 1, Make and explain reasonable approximations. You may
peplect body effect.

Q2 (b)
Determine the minimum supply voltage Vpp that keeps all transistors in saturation.
Express your answer in terms of Vg, V1p, AV, AV,, AV3 AV4 AV etc.

Q2 (c)

Determine R,y;, the small signal output resistance looking into the drain of Mg,



