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III B. Tech I-Semester Supplementary Examinations, November-2004

DIGITAL CIRCUIT DESIGN AND APPLICATIONS

  (Bio - Medical Engineering)

Time: 3 hours





Max. Marks: 70

Answer Any Five Questions  



All questions carry equal marks

---

1.a)
Show how R-C circuit can be used as a differentiator with an input of unity step voltage determine 


i)
an expression for the output voltage 

ii)
Lower 3dB frequency

b)
A collector coupled monostable multivibrator is to be operated from a ( 10V supply.  The transistors collector currents are to be zma .  The transistors have hFE (min) of 80; VCE (Sat) =0, VBE (Sat)= 0.7v and VBE (cutoff) = 0v. Design a suitable circuit selecting a capacitor ’C’ to produce an output pulse of 

200 (sec.  Sketch the wave form.

2.a)
Define the following terms applied to sweep circuit 


i)
Sweep speed error


ii)
Transmission error

iii) Displacement error

b)
Design a miller integrator circuit to produce a triangular out put wave form with a peak to peak amplitude of 3V.  The input is (8V square wave with a frequency of750 HZ.  Use a CA 741 operational al Amplifier with a supply of ( 12V given the amplifier bias current IB = 500 na maximum.  Also calculate the lowest operating frequency.

3.a)
Realize 2 ( 4 decoder using only NAND gates.  And also realize logic expression f (xy) = x ( y using above decoder and NAND gates only.

   b)
Explain the following terms as referred to logic gates. 


i) 
Fan-in 


ii)
Fan-out

iii) Noise Morgan

iv) Propagation delay.

      c)
Draw a circuit of a CMOS NAND gate and explain. 

4.a)
Verify that an SR flip – flop is converted to T type if S is connected to 
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  and R to Q.

   b)
Realize a Master-slave JK flip-flop using NAND gate and explain its operation with the help of transfer Characteristic.

5.a)
Explain the principle of LED and draw a circuit showing LEDS used in         7-segment display.

   b)
Draw the complete circuit of a 4-line to 16-line decoder and explain its operation.
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6.a)
Distinguish between D, R-S and J-K flip flops. How D and JK flip flops may be derived by notifying an R-S flip flop. Explain.

   b)
Prove the following logic equations.


i)
(X(Y) . (X. Z( Z).). (Y + 
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Z

.
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 = 0


ii)
ABC + 
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 = (A+
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7.a)
Explain in detail how the linearity of a sweep is improved with a Bootstrap Circuit.  List its applications.

   b)
Mention the draw backs of ripple carry parallel adder.  How such draw backs are eliminated in carry look ahead adders? Explain with the help of equations and circuit diagram.

8.
Write notes on:


a)
Dot-matrix display.


b)
Bounce free circuits.


c)
Bistable  multivibrater.
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