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ECE 137B Midterm Exam May 26, 2010

1. Question 1: 100points

(a) (10 points) Calculate the small-gain, in terms of device parameters, of the differ-
ential amplifier shown in figure 1. Transistors Mgn1, Mpna, Mpps, M. Bp1, MpBp2 and
Mpyps are there for biasing purposes and do not play a role in the gain calculation
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Figure 1: A telescopic cascode amplifier
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(b) (20 points) Given that the gain of the amplifier needs > 70dB and the unity gain
bandwidth > 2M Hz, what is the bias current needed for this amplifier. Assume
that the most dominant capcitance is the load capacitor
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(c) (20 points) Given that the output quiescent operating point needs to be at Vyy/2
size transistors Mpps, Mrp1, Mrpo, Mips and My, and the K factor.
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(d) (20 points) Given the gain requirement and the lowest input common voltage is
400mV what are the sizes of transistors M;; and M,
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(e) (20 points) Size the transistors Mgy, M. Bn3, Mpp1 and Mgy so the pmos cascode is
optimally biased (i.e. maximum allowable swing) given Vg = 200mV for strong-

inversion and Vjge: = 100mV for sub-threshold.
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(f) (10 points) Size the transistors M.y, Mo, Measn1, Measna and Mgy, given the bias
current requirements of you amplifier.
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Figure 2: NMOS: gy, vs. Ig/um
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Figure 4: NMOS: r, vs. I;/um
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Figure 5: NMOS: I45/pm vs. Vg,
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Figure 6: PMOS: g,,, vs. Is/um
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Figure 8: PMOS: 7, vs. Iy/um
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