Analog Electronics Problems 3

D 7.27 InaMOS cascode amplifier, the cascode ransistor is
required to raise the output resistance by a factor of 40. If the
transistor is operated at Vy,;, = 0.2 V, what mustits ¥, be? If
the process technology specifies V; as 5 V/um, what channel
length must the transistor have?

D 7.24 Design the cascode amplifier of Fig. 7.9(a) to obtain
8m = 1 mA/Nand R, = 400 kQ . Use a 0.18-um technol-
ogy for which ¥, = 0.5 V, ¥, = 5 V/um and &/, = 400
HA/V*. Determine L, W/L, V., , and I. Use identical transistors
operated at ;) = 0.2 V, and design for the maximum possi-
ble negative signal swing at the output. What is the value of the
minimum permitted output voltage?
D 7.27 Design the circuit of Fig. 7.10 to provide an output
current of 100 uA. Use Vj, = 3.3 V, and assume the PMOS
transistors to have ,C, =60 uANz, V,=-08YV, and
|V,| =5 V. The current source is to have the widest possible
signal swing at its output. Design for V= 0.2 V, and spec-
ify the values of the transistor W/L ratios and of ¥, and V.
What is the highest allowable voltage at the output? What is the
value of R ?
D 7.46 For Vpp= 1.8V and using Ippr = 100 UA, itis
required to design the circuit of Fig. 7.22 to obtain an output
current whose nominal value is 100 pA. Find R if Q, and O,
are matched with channel lengths of 0.5 pm, channel widths of
4um, ¥,=0.5V, and k=400 pA/V> Whatis the lowest
possible value of ¥,? Assuming that for this process technol-
ogy the Early voltage V] =10V/um, find the output resis-
tance of the current source. Also, find the change in output
current resulting from a +0.5-V change in V.. '
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