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Answer ALL Questions 

P A R T - A (10 X 2 20 M a r k s ) 

Quest ions 

1a<, Marks 100 

;How is SiOa layer useful during IC fabrication? 

What are the advantages of ICs over discrete components ' based c i rcu i ts?. 

What is 'V to 1 conver ter '? Give an application for the same. 

Sketch the circuit diagram of an OPAMP based integrator? Also show that its : 

output voltage is propjortional to the integration of input voltage. 

'Define the input offset current.of an OPAMP? What is the technk]ix.e followed 

to reduce the error d u e t q this, especia l ly in a high gain invertinj (\rnplifier? 

How does the current mirror'circuit help improve the CMRR of a i OPAIVIP? 

Draw the circuit diagram of a positive clipper circuit. You may afsW,me either 

' posit ive or.negative Vrof. • , • ,zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA '• i ' 

•Draw the circuit diagram of a 2-bit f lash-type ADC. How many OPApiP' 

comparators would be required in a 6-bit f lash type A D C ? 

'What are the character is t ics expected from an ideal OPAMP ? ' ; 

Define the capture range of a P L L ? How is it different from its lock-in ra.nge? 
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P A R T - B (5 X 16 = 80 M a r k s ) 

' (Q': No_11 is Compulsory) 

Quest ions ''' ' 

11 .zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA M ) Draw the circuit .diagram of the fol iowing.circuits based on OPAMP; 

inverting amplif ier,;non-inverting ampl i f ierand differential amplifier. Also, 

d iacuss the voltage-shunt feedback concepfo.r voltage-series..f&e<SbftC.K 

concept, using,one of these, circui ts as example.?,^ ,zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i  , . . ';  , 

îi) Expla in why 'mask ing and etching' are repeatedly, carried out during the iC 

fabrication p r o c e s s ? Il lustrate with an example circuit. ( 8 + 8 ) 
i' •  '  , •  '  . . . . . . ^  

••• a) (j Draw the internal ialock diagram of the 555 tinner IC and brii->fiy (ji.sGUSS 

12. ; its internal features. , • 

ii) De,sign azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 5 5 5 ' t imer based astable multi-vibrator f o r a frequL??i:;y of 5(10 H:i. 

•'. The duty-ratio required is 0.7. (zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA U + g ) 

I Marks 
I 
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OR 

;.ta) Design a 2""̂  orderzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Low pass Filter with cut-off frequency of 600 Hz. Derive; 

; an express ion for the cut-off frequency of this OPAMP based circuit. | 

Compare the Butterworth filter character is t ics with other types. ; 

16 

13. 
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i b) i) Along with the internal, block diagram, d i s c u s s the operation of the 
; voltage controlled osci l lator ICzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 5 6 6 . Also derive ah express ion^oV its output 

! f requency. How is this VCO useful in a P L L c i rcu i t? 
t 

' ii) What is an 'analog multiplier" c i rcui t? How is it useful in impleyinonting a 

i Phase Locked Loop c i rcui t? ( 8 + 8 ) 

j a) I) D i s c u s s the operation of a dual slope type A D C ? How is it 
; advari tageouszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA when compared to other types of A D C s ? 

' ii) What is a 'sample and hold' circuit? How is it different from a peak 

: detector c i rcui t? ( 12 + 4 ) ' 

j I O R " \  '. ' " 

; b) i)VVhat is an R-2R ladder type DAC ? Consider ing such a DAC withzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 3 -bit 

' capacity, show that output analog voltag^ is proportional to the input bit 

pattern by consider ing the input bit patterns 011zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA2 and I I O 2 . 

ii) What is an ' instrumentation ampli f ier '? • ' ( 12 + 4 ) 

' a) Along with block diagram; principle of operation and appl ica ion 

examples, d i s c u s s in detail ANYTWO of the following topi.cs:. 

; i) Voltage regulator IC 7805, ' • \ 

. iij Power amplifier LIVI'3'80. ' • . 

; iii) Funct ion generator IC. 

. b) How does an OPAMP based tri-angular vs/aveform generator circuit 

• operate? Design a tri-angular waveform generator circuit for a frequency of 

I 600 Hz; aftwr deriving the required exprf?ssions. Assume the peak voltage 

required to be 60%-of the supply voltage. What modification would you carry 

i out iii the above circuit to'change the waveform as^shown in the figure 

• be low? ( Note that the positive and negative s lopes of the tri-angular 

: waveform are rtow'differen't.)" • • • ' • 


