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1) Consider the structure shown in figure 1. Determine Ips as afunction of Vgs and Vps.
This structure is equivalent to asingle transistor having adifferent W/L ratio (than the
WI/L ratio of the individual transistors). Find the W/L ratio and show that thisis true.

Assume y = 1=0.

l: WiL
+
Vs l: WiL

DS

Figure 1.

2) Sketch Ips for M1 from the circuit shown in figure 2 as afunction of Vi, as Vi, varies
from 0 to Vpp. Indicate and calculate all the breakpoints (the values of Vi, and Ips)
where the transistor changes region of operation. Do not solve for the exact Ips-Vin
curve, but indicate whether and explain why the different parts of the curve are
approximately a constant, linear or quadratic function of Vi, . Assume V1o =0.5V,
K'WI/L = 8 mA/V?, y=4=0,Vpp=3V,I11=4mA, R1 =1kQ.
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Figure 2.



3) For each of the two circuits figure 3, perform the calculations a and b by hand.
Assume V1o = 0.5V, KW/L =4mA/N? y =05VY2 1=025VY,
R1=1kQ,R2=300Q, Vpp =3.

a) Determine the dc voltage V), so that the output Voyrisat 1.5 V. Assumethat Vy
is between 0 and Vpp.

b) Calculate the operating point parameters Ips, Vr and Vpsar and the small signal
device parameters gm, gmbs and ro.
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Figure 3.



