Electronics –II (ELEC 312), Winter 2008 class

Mid-term test (February 15, 2008)
( Time: 45 minutes
Instructor: Dr. R. Raut)
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Q.1: Consider the basic current mirror in Figure 1. Design R, so that Io =3 mA. Given VCC=-VEE =3 Volts, β=100, IS =10-14 Amp. Assume that the transistors are matched.
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Figure 1:
Q.2: The MOS current mirror in Figure 2, has been designed for ID =100 μA with Vo=1 Volt. How much will ID change if Vo changes by 200 mV, because of a change in RL? Given VA=20 Volts, ID= KVov2, K=100 μA/V2, and Io=ID(1+VDG​/VA), because of channel modulation effect. VDG=Vo -V​G .
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Figure 2:

Q.3: Consider the cascode amplifier in Figure 3, built with MOS transistors. Show the small signal ac equivalent circuit for the system. Remember about the body effect in a MOS transistor.
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Figure 3:
Q.4: Consider the BJT differential amplifier in Figure 4. The transistors are biased at 0.5 mA (DC), and hfe=49. The differential input resistance Rin is to be increased five times from the present value. Suggest a solution.
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****** Some useful formulae**********

BJTs
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Diodes
I=Is exp(vBE/VT)
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