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ASSIGNMENT 1 

Q.1. Explain MOSFET current mirror, also show the effect of Vo on Io. 

Q.2. Describe BJT current mirror and show the effect of finite β on the Current transfer 

ratio. 

Q.3. For Vdd = 1.8V and using IREF = 50µA. It is required to design the circuit of following 

fig. to obtain an output current whose nominal value is 50µA. Find R if Q1 and Q2 are 

matched with channel lengths of 0.5µm, channel widths of 5µm, Vt = 0.5V and kn’ = 

250µA/V2.What is the lowest possible value of Vo? Assuming that for this process 

technology the early voltage V’A = 20V/µm, find the output resistance of current 

source.  

 

Q.4. Following Fig. shows an N output current mirror. Assuming that all transistors are 

matched and have finite β and ignoring the effect of finite output resistances, show that 



1
1

...
21 +

+

===
N

Iref
III

N

 

 

For β = 100, find the maximum number of outputs for an error not exceeding 10%. 
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ASSIGNMENT 2 

 
Q.1. Explain Wilson MOS mirror. Also draw the circuit of improved Wilson mirror. 

 

Q.2. Draw the circuit of a bipolar mirror with base current compensation. Explain how 

it reduces the effect of β on current transfer ratio of current mirror. 

Q.3. Explain the cascode current mirror. Write the advantage and disadvantage of the 

cascode current mirror. 

 
Q.4. Explain Widlar current source. 

Following figure (a) and (b) shows the two circuit for generating a constant current of 

10µA which operates from 10V supply. Determine the value of required resistors 

assuming that VBE = 0.7V at a current of 1mA and neglecting the effect of finite β. 
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ASSIGNMENT 3 

 
Q.1 Draw the circuit diagram of CMOS inverter and explain its transfer characteristics.  

 

Q.2 List the advantage of CMOS logic family 

 

Q.3 Draw the CMOS realization of the following Boolean expression 

 

 a)  𝑌 =  𝐴 + 𝐵(𝐶 + 𝐷̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅   b) 𝑌 =  (𝐴 + 𝐵). 𝐶 + 𝐷̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅  

 

 c) 𝑌 =  𝐴 + (𝐵 + 𝐶) + 𝐷. 𝐸̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅   d) 𝑌 =  𝐴𝐵 + �̅��̅�            e) 𝑌 = 𝐴𝐵 + 𝐶 

 

Q.4 Discuss the features of CMOS circuit. Realize one AND-OR-INVERT (AOI) and one 

OR- AND-INVERT (OAI) function using CMOS logic circuit. 

 

 
Q.5 Design a CMOS full adder circuit with three inputs A, B, C and two output S and 

Co. 

 

Q.6 Give a CMOS logic circuit that realizes the function of three input odd parity 

checker. Specificially, the output is to be high when an odd number (1 or 3) of the 

input are high. Attempt a design with 10 transistors (not counting those in the 

inverters) in each of the PUN and PDN.
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ASSIGNMENT 4 

 
Q.1 For a process technology with L=0.5µm, n=1.5, p=6. Give size of all transistors in (i) a 

four input NOR and (ii) a four input NAND Gate. Also compare the area of two Gates 

and then shows that CMOS NAND is preferred over CMOS NOR. 

 

Q.2 Determine the W/L ratios for all transistor used in CMOS implementation of the 

function      

 

Q.3 Give the CMOS implementation of clocked SR flip-flop and explain its working. 

 

 

Q.4 Draw the D-flip flop using CMOS. Also draw and explain its master slave 

configuration. 
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ASSIGNMENT 5 

 
Q.1 Define the following term with reference to op-amp 

 (i) CMRR   (ii)  Slew rate (iii)  PSRR 

(iv) Input offset voltage (v) Bias current 

 

Q.2 Realize generalized impedance converter (GIC) with op-amp. How the inductor is 

simulated using this GIC. 

 

Q.3 Draw a second order low-pass and high pass filter and drive its transfer function. 

Design a second order low pass butterworth filter having upper cut-off frequency  

 of 1kHz and a passband gain of 2 

 

Q.4 Derive the expression of voltage gain in KHN biquad filter.  

         

Q.5 Draw the following Circuit using op-amp 

(i) Weighted Summer (ii) Difference Amplifier 

(iii) V-I converter  (iv) I-V Converter  
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ASSIGNMENT 6 

 
Q.1 Draw and explain the circuit of temperature compensated logarithmic amplifier. 

 

Q.2 Draw and explain the circuit of temperature compensated anti-logarithmic amplifier. 

 

Q.3 Draw and explain the circuit diagram of precision full wave rectifier. 

 

Q.4 Explain inverting and non-inverting Schmitt trigger. 

 

Q.4 Draw and explain the circuit of square wave generator circuit using op-amp. 
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ASSIGNMENT 7 

 
Q.1 Draw the functional block diagram of IC 555 and explain its working. 

 

Q.2 Draw and explain monostable multivibrator using 555 timer and calculate its pulse 

width period. 

 

Q.3 Draw and explain astable multivibrator using 555 timer and find the free running 

frequency of the output. 

 

Q.4 An 8bit DAC has an input of 10011011 and 10V reference, find the corresponding 

output voltage. 

 

Q.5 The basic step of a 8-bit DAC is 20mV. If 00000000 represents 0V, what is represented by 

the input 10110111. 

 

Q.6 Explain the operation of Dual slope ADC. 
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