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PROBLEM SET #8

Issued: Thursday, Mar. 14, 2013
Due (at 8 a.m.): Tuesday, Mar. 19, 2013, in the EE 140/240A HW box near 125 Cory.

1. In the circuit of Fig. PS8.1, assume (W/L)14 = 100um/0.5um, Iss = 1ImA, V, = 1.4V, Viy =
0.7V, 2=0.2V", Ky’ = 60pA/NV?, Ky’ = 30uA/V? and y = 0.

(a) If Ms —Mg are identical and have a length of 0.5um, calculate their minimum width such that Ms
operates in saturation.

(b) Calculate the maximum output voltage swing.
(c) What is the open-loop voltage gain?
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Fig. PS8.1

2. Consider the circuit in Fig. PS8.2. Assume the tail current source is ideal, and the transistors
have parameters A = 0.1V and y= 0. The transistors are nominally biased so that:

ID-nom = 2mA, Om1,2= 10mS, Om3,4,56— 5mS, Om7,8= 10mS.
Find the open-loop voltage gain A=Vou/Vin for Agm, Acm, Adm-em» and Acmdam Wh

en:
(a) The amplifier is perfectly matched.

(b) The amplifier is mismatched such that (Ip-m1357-10-m24,68)/Ib-nom = 2%, and (gmi,35.7-
Om2,4.6,8)/Gmnom = 5%.
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