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Part – A (Answer all the questions) 

Q1  Answer the following questions : multiple type or dash fill up type : (2 x 10) 
 a) What do mean by flat band voltage in MOSFET? Write down the flat band 

expression. 
 

 b) Explain with the help of suitable example, why MOSFETs are usually 
operated in saturation region when used for amplification. 

 

 c) Can we cascade more than two stages to achieve a higher gain in tge design 
of opamps? Justify your answer. 

 

 d) Write the essential characteristics of current source and current sink.  
 e) A p-channel MOSFET (KP=40µA/V2) has a drain current ID=4µA. Find the 

aspect ratio at which the transistor is at subthreshold limit. 
 

 f) What is the importance diode connected transistor?  
 g) Define sheet resistance. Find a suitable expression for sheet resistance.   
 h) What is the charge injection? Why we need charge injection compensation?  
 i) How to identify cascode and cascade configuration? What are the advantages 

of cascode configuration over cascade configuration? 
 

 j) Why P-MOSFET has much lower leakage than the n-MOSFET?  
    

Q2  Answer the following questions : Short answer type : (2 x 10) 
 a) Why modelling of a device is required? Draw the transconductance 

characteristics of MOSFET using LEVEL 1.  
 

 b) What is analog design? Write the major steps in analog IC design process.  
 c) Calculate switch on resistance, ron of a transmission gate switch.  
 d) Why compensation circuit is required in operational amplifier? List the 

different types of compensation circuits. 
 

 e) Explain the principle behind the conventional bandgap references.  
 f) Uncompensated two stage op-amp is nothing but an open loop comparator-

justify? 
 

 g) What do mean by substrate bias effect? How to overcome the substrate bias 
effect?  

 

 h) Calculate the transconductance of an n-channel MOSFET at ID=nA and 
VDS=1V, assuming Kn=200µA/V2, and tox=100A0. 

 

 i) For MOSFET operating in saturation, how gm and VGS-Vth change if both W/L 
and ID are doubled? 

 

 j) What do mean by white noise? 
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  Part – B (Answer any four questions)  

Q3 a) Discuss the originate of noise in MOS transistors.  (10) 
 b) Determine the current in an n-channel MOSFET with Kn=120µA/V2, (W/L)=10, 

Vth=0.8 V, VGS=1.3 V, VDS=0.75 V. Calculate the small signal parameters gm. 
assume NA=ND=1015cm-3, L=0.5 µm. 

(5) 

    
Q4 a) Why we need a current mirror circuit? Discuss in detail about Wilson current 

mirror circuit.  
(10) 

 b) Draw a cascode current mirror circuit. Discuss its frequency responses. (5) 
    

Q5 a) Derive the expressions for efficiency of class-A,Class-B and class-AB general 
output amplifiers. 

(10) 

 b) List the design parameters of operational amplifier. How dc balance condition 
is achieved in two stage op-amp? 

(5) 

    
Q6 a) What is comparator? Discuss the static and dynamic characteristics of open-

loop two stage comparator. 
(10) 

 b) What are the two areas in which the performance of an open-loop, high-gain 
comparator can be improved? Explain. 

(5) 

    
Q7 a) Explain the concept of two stage op-amp? Compare the performance of 

various op-amp topologies (Telescope, Folded cascode, Gain boosted).  
(10) 

 b) What is a Gilbert cell? Explain why the Gilbert cell can operate as an analog 
voltage multiplier. 

(5) 

    
Q8 a) Why CMOS circuits are in widespread use? Discuss the trade-off in between 

power supply and threshold voltage. 
(10) 

 b) Determine the on-conductance of a switch as a function of input voltage.  The 
switch is made by two complementary transistors with a minimum aspect 
ratio. Now, if VDD = 3.3 V, VTN = 0.86 V, VTP = 0.72 V, µCox,N = 100 µA/V2, µCox,p 
= 38 µA/V2. Determine the change of on-resistance when p-channel aspect 
ratio increases. 

(5) 

    
Q9 a) Discuss the compensation technique of two stage operational amplifiers. (10) 

 b) For an OPAMP, define the following terms.(I) slew rate, (II) CMRR, (III) Input 
offset voltage, (IV) Output Offset voltage, (V) Bias current 

(5) 

 

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com

