
UNIT I 
    BASICS OF OPERATIONAL AMPLIFIERS  
 

(TWO MARKS QUESTION AND ANSWERS) 
 

1. Define an Integrated circuit.  
An integrated circuit(IC) is a miniature ,low cost electronic circuit consisting of active and passive 
components fabricated together on a single crystal of silicon.The active components are transistors 
and diodes and passive components are resistors and capacitors.  
 
2. Mention the advantages of integrated circuits over discrete components. (May 2010)  
*Miniaturisation and hence increased equipment density.  
*Cost reduction due to batch processing.  
*Increased system reliability due to the elimination of soldered joints.  
*Improved functional performance.  
*Matched devices. *Increased operating speeds.  
*Reduction in power consumption.  
 
3. Define sheet resistance.(may 2010)  
Sheet resistance is defined as the resistance in ohms /square offered by  the diffused area.  
 
4. What is the use of buried n+ layer in monolithic IC transistor?(MAY 2010)  
The buried n+ layer provides a low resistance path in the active collector  region for the flow of 
current  
 
5. What are the two common methods for obtaining integrated capacitors? (may 2010)  
• Monolithic junction capacitor  
• Thin-flim capacitor  
 
6.What are the basic processes involved in fabricating ICs using planar technology?  
1.Silicon wafer (substrate) preparation  
2.Epitaxial growth  
3.Oxidation  
4.Photolithography  
5.Diffusion  
6.Ion implantation  
7.Isolation technique  
8.Metallization  
9.Assembly processing & packaging  
 
7. What is active load? Where it is used and why? (MAY/JUNE 2010 )  
The active load realized using current source in place of the passive load in the collector  arm of 
differencial amplifier makes it possible to achieve high voltage gain without requiring large power 
supply voltage.  
 
 
 
8. Why open loop OP-AMP configurations are not used in linear applications?(may/june 2010)  
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The open loop gain of the op-amp is not a constant and it varies with changing the  temperature and 
variations in power supply.Also the bandwidth of the open loop op-amp is negligibly small.For this 
reasons open loop OP-AMP configurations are not used in linear applications.  
 
9..List out the steps used in the preparation of Si – wafers.  
1.Crystal growth &doping  
2.Ingot trimming & grinding  
3.Ingot slicing  
4.Wafer policing & etching  
5.Wafer cleaning  
 
10.Define virtual ground of OP-Amp? 
A virtual ground is a ground which acts like a ground. It is a point that is at the fixed ground potential 
(0v),though it is not practically connected to the actual ground or common terminal of the circuit.  
 
 
15. What are the advantages and limitations implantation of ion implantation?  
Advantages:  
• Accurate control over doping  
• Very good reproducibility  
• Precise resistance value  
• A room temperature process  
Limitations:  
• Annealing at higher temperature is required for avoiding the crystal damage  
• The possibility of dopant implanting through various layers of wafer.  
 
16.Define slew rate.(MAY 2010)  
The slew rate is defined as the maximum rate of change of output Voltage caused by a  step input 
voltage.An ideal slew rate is infinite which means that op-amp’s output voltage should change 
instantaneously in response to input step voltage.  
 
17.Why IC 741 is not used for high frequency applications?  
IC741 has a low slew rate because of the predominance of capacitance present in the  circuit at 
higher frequencies. As frequency increases the output gets distorted due to limited slew rate.  
 
18. What causes slew rate?(DEC 09)  
There is a capacitor with-in or outside of an op-amp to prevent oscillation. The capacitor which 
prevents the output voltage from responding immediately to a fast changing input.  
 
19. What happens when the common terminal of V+ and V- sources is not grounded? (DEC 09)  
If the common point of the two supplies is not grounded, twice the supply voltage will get applied 
and it may damage the op-amp.  
 
20.In practical op-amps, what is the effect of high frequency on its performance?  
The open-loop gain of op-amp decreases at higher frequencies due to the presence of  parasitic 
capacitance. The closed-loop gain increases at higher frequencies and leads to instability.  
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21.Define input offset voltage.  
A small voltage applied to the input terminals to make the output voltage as zero when  the two input 
terminals are grounded is called input offset voltage.  
 
22. Define input offset current. State the reasons for the offset currents at the input of the op-amp.  
The difference between the bias currents at the input terminals of the op-amp is called as input offset 
current. The input terminals conduct a small value of dc current to bias the input transistors.Since the 
input transistors cannot be made identical,there exists a difference in bias currents.  
 
23.Define sensitivity.  
Sensitivity is defined as the percentage or fractional change in output current per  percentage or 
fractional change in power-supply voltage.  
 
24.What are the limitations in a temperature compensated zener-reference source?  
A power supply voltage of atleast 7 to 10 V is required to place the diode in the  breakdown region 
and that substantial noise is introduced in the circuit by the avalanching diode.  
 
 
25. Define CMRR of an op-amp.(DEC 09)  
The relative sensitivity of an op-amp to a difference signal as compared to a common –  
mode signal is called the common –mode rejection ratio. It is expressed in decibels. CMRR= Ad/Ac  
 
26.What are the applications of current sources?  
Transistor current sources are widely used in analog ICs both as biasing elements and as  load 
devices for amplifier stages.  
 
27. Justify the reasons for using current sources in integrated circuits.  
(i) Superior insensitivity of circuit performance to power supply variations and  
temperature.  
(ii) More economical than resistors in terms of die area required to provide bias currents of small 
value.  
(iii) When used as load element, the high incremental resistance of current source results in high 
voltage gain at low supply voltages.  
 
28. What is the advantage of widlar current source over constant current source?  
Using constant current source output current of small magnitude(microamp range) is not  attainable 
due to the limitations in chip area. Widlar current source is useful for obtaining small output 
currents.Sensitivity of widlar current source is less compared to constant current source.  
 
29.Mention the advantages of Wilson current source.  
(i) Provides high output resistance.  
(ii) Offers low sensitivity to transistor base currents.  
 
 
 
 
 
 
 

www.studentsfocus.com



Possible 12 marks 
 

1. Draw and explain about the equivalent circuit of OP-AMP.(MAY 2010)  

2. Explain about DC characteristics of OP-AMP. .(MAY 2010)  

3. Explain in detail about slew rate of an OP-AMP(MAY/JUNE 2010)  

4. Explain in detail about Widlar current source. (MAY/JUNE 2010)  

5. Explain briefly about manufacturing process of monolithic ICs.  

6. Explain briefly about construction of monolithic bipolar transistor.  

7. What is current mirror? Explain(MAY 2010)  

8. Discuss in detail about AC performance characteristics of an op-amp. (MAY 2010)  

9. Explain in briefly about open loop and closed loop configurations.  

10. Explain in detail about BJT differential amplifier with active loads.  

11. Explain in detail about voltage sources and voltage references.  
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