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1. MOS current source [20 points}

For the current source shown in Figure 1, dimensions of MOS transistors M1 and M2 are
(WILYy = 2, (WIL)2 = 10. Vpp=2.5V. it,Cor= 100 pA/V?, Vi, = 0.5V, &, =0.05 V',

y=0.

a) [4 points] Find the value of Rggr such that Jzzr = 100pA. You can ignore channel

length modulation in this part.
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Figure 1.
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(b [4 points] Find the value of Ry that gives Joyr = 40pA? Assume that A is in
saturation. You can ignore channel length modulation in this calculation.
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(c) [4 points] Find the lowest output voltage voyr for which the circuit in Figure 1 still
acts as a current source. You can ignore channel length modulation.
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(d) [6 points] Find the small-signal output resistance of the current source in Figure 1.
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(e) [2 points] If body effect parameter, y > 0, would it increase or decrease the value of
output resistance from part (d)? Explain your answer.
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2. MOS amplifiers [14 pts]

For the MOS amplifier in Figure 2, (W/L)1 = 10, (W/L),,= 20, (W/L)3 = 10, Ipias = S0pA.
Vop=2.5V. Cox = 100 LA/VZ, f5,Cox = 30 PANV V= Vip = 0.5 V, Ay = hpy = 0.05V",
Y= 0. CG,52 = ZCGSl =2Co0n = 100fF. Cgp2 = 2Ccp = 2060 = 101F.

Input voltage vs has negligible input resistance and contains a DC and an AC component.
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Figure 2.
(a) 2 points] Find the bias current of transistor M.
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[4 points] Find the small-signal voltage gain 4,

= vaul'/vs.
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© [4 points] Find the maximum and the minimum voltage at the output of this
amplifier,
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(d) [4 points] Find the frequency of the dominant pole of this amplifier.
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3. Amplifier frequency response [18 points]

An amplifier has all of its poles and zeros in the left-hand frequency plane (it is a stable,
| minimum-phase system) and an amplitude frequency response, as shown in Figure 3.
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a) [6 points] Write the transfer function that produces this response.

b) [6 points] Draw the phase response that corresponds to this amplitude response.
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(c) [6 points] Write the transfer function that produces the response from Figure 4.
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