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Q.1: Consider the basic MOS current mirror circuit shown below. It is to be designed for 
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IREF=50 μA, with Vdd=1.8 V. The nominal Io is 50 μA. Given W/L=10 for the MOS transistors, VTH=0.5 V and μCox=250 μA/V2. (i) Design R. (ii) What will be the lowest possible value for Vo? The early voltage is 40 V. (iii) How much will Io change if Vo changes by +1 V?
Q.2: The high frequency response of an integrated circuit amplifier having a dc gain of 200 V/V has zeros at infinity and at 107 rad/sec. The poles are at 106 rad/sec, and 108 rad/sec. (i) Write an expression for the transfer function of the amplifier. (ii) Find the upper cut-off frequency for the amplifier using ‘dominant pole’ approximation method. (iii) What is the gain-bandwidth of this amplifier?

Q.3: Derive an expression for the small- signal voltage gain vo/vi of the circuit shown below. Consider the system as a differential amplifier in your analytical work. The transistors are identical. 
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