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JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE AND TECHNOLOGY SCHOOL OF BIOLOGICAL AND PHYSICAL SCIENCES

UNIVERSITY EXAMINATION FOR THE DEGREE OF BACHELOR OF SCIENCE  IN EDUCATION 

4TH   YEAR 2ND   SEMESTER 2013/2014 ACADEMIC YEAR

CENTRE: MAIN

COURSE CODE:  SPH 406

COURSE TITLE:   DIGITAL ELECTRICS II

EXAM VENUE: AH
                STREAM:  BSc. .Education

DATE:   9/12/2013

                  EXAM SESSION:  9.00 – 11.00 AM

TIME:   2 HOURS

                                                                                                                                                                                                       Instructions:
1. Answer  ALL questions in section  A and ANY other 2 questions in section B

2. Candidates are advised not to write on the question paper.

3. Candidates must hand in their answer booklets to the invigilator while in the examination room.

SECTION A: 
1.
a)  Differentiate between a combinational logic and a sequential
                 logic                                                                                                       (2 marks)

b) (i) Explain the advantage(s) synchronous counters have over

                     asynchronous counters.                                                                      (2 marks)

                (ii) What is the advantage(s) of using a microprocessor to implement
                      a counter rather than the conventional flip-flop method? Explain. (3 marks)
   (iii)  Define  count modulus of a counter.                                              (1 mark)
   (iv) Why do asynchronous counters have glitches in their decoded 
          outputs?   






        (2 marks)
c)  By drawing the waveforms involved, identify the clock edge detected
     by the edge-detection circuit shown in figure 1.
                                (6 marks)


                                                                            A                         B
     
                  Clock pulse

               Fig.1
d) (i) What is a pulse width of a monostable?                                            (1 mark)

    (ii) What components are used to control the pulse width?                   (1 mark)

    (iii) Define an astable multivibrator.                                                     (2 marks)
    (iv) A certain application requires a one-shot with a pulse width of 

           approximately 1second. If the external resistor value is 10MΩ, what

           is the value of the accompanying capacitance?                              (3 marks)
e) Construct a magnitude comparator using XOR gates that tells whether or

    not A = B, where A and B are 4-bit numbers.                                        (3 marks)

f)  (i) What is the difference between  a latch and a flip-flop?                   (2 marks)
    (ii) The Q output of a JK flip-flop does not change to the state predicted

          by the J and K inputs when clocked. Give two reasons for this 

          abnormal behaviour.                                                                         (2 marks)  
SECTION B:
2.   a)  (i)  What is a flip-flop?  



                                 (2 mark)
(ii)  Summarize the operation of an RS flip-flop on a truth table and give its logical symbol. 






                                (5 marks)

(iii) What is a major serious disadvantage of an RS flip-flop?                               (1 mark)

b)  (i)  For a more exact timing, flip-flops use what type of clock pulses?           (1 mark)
(ii)  Using clearly labeled diagrams, state types of clock pulses in (i) that you 
know  








                   (2 marks) 
c)  The diagram in figure2 shows a JK flip-flop.



             

Fig.2
(i)  State the mode of triggering in the flip-flop. 


                     (1 mark)

(ii)  Complete the Q and Q wave outputs for the flip-flop using clock pulses given in figure 3. Q is initially zero and J = K = 1  



                   (3 marks)
                        Clock
                             Q
                             Q
Fig.3
(iii)  How does the frequency of Q compare with the clock frequency?                (2 mark)
(iv)  Describe the effects of clear and preset inputs on the flip-flop.                   (3 marks)
3.  a)  (i)  Available in your laboratory are three similar D-type flip-flops. Use them to design asynchronous 3-bit binary counter wired in a toggling mode.                 (6 marks)
(ii)  Why is the counter called asynchronous?  


                  (2 marks)

(iii)  Copy and complete Table 1 for the outputs Q0 (LSB), Q1 and Q2 (MSB) from the counter for the clock pulses shown.   Outputs are initially zero.                    (6 marks)
              Clock pulses  Q0     Q1      Q2
                     1

                     2

                     3

                     4

                     5

                     6

                     7
                     8

Table 1

(iv)  What is the reading of the counter at the 9th and 10th  pulses?                       (2 marks)
b)  (i)  From (iii), deduce an expression for the output frequency (fn) for any flip-flop in the counter. Define your unknowns.  




                   (3 marks)
(ii)  If the input clock frequency is 512kHz, what is the frequency of Q2?           (1 mark)
4.  a)  (i)  Define a comparator.   




                    (2 marks)
(ii)  Given an unknown positive input voltage vin,  a 10v reference voltage,  resistors    (6kΩ , 3kΩ ,and 1kΩ), comparators and AND gates, design a circuit having a minimum number of components, whose output is True when 3.0v < vin <4.0v.                (5 marks)
(iii)  Give a brief explanation of the operation of the circuit in (ii) above.           (4 marks)
b)  (i)  What is a Schmitt trigger?    





        (1 marks)

(ii)  Explain a hysteresis ( i.e deadband) of a trigger.    


        (2 marks)
c)  The circuit in figure 4 is wired to form a Schmitt circuit.
                                                          R2

                    Vin                                                                      Vout
                                    R1
         Fig.4

If the supply voltage, Vin,  is 5v, R1 = 100kΩ , R2 = 390kΩ , compute 
(i)  upper threshold voltage VH     





       (2 marks)
(ii)  lower threshold voltage VL    





       (2 marks)
(iii)  hysteresis H     







       (2 marks)

5.  (a)  You need to reset ( with a High signal) your microprocessor and other circuit units when power is first applied to them. Given resistors R1= 1MΩ, and R2 = 10kΩ , capacitor= 1µF and an inverting buffer (7414);
(i)  wire the circuit that will do the job.   



                   (4 marks)

(ii)  give the equation that governs the length of the pulse generated and compute the pulse duration.    






                  (3 marks)
(iii)  Name and define the circuit.    




                  (3 marks)
b)  Figure 5 shows outputs Q1 and Q2 from multivibrators corresponding to the given trigger input T.
                          

                        T 

                        Q1                      tw                              tw

                        Q2                     

Fig. 5
(i)  Q1 and Q2 are outputs from what type of multivibrators?   
                (2 marks)

(ii)  Explain the difference between the multivibrators.    

                (4 marks)
c)  (i)  Define astable multivibrator.   



               (2 marks)
(ii)  Differentiate between a free-running oscillator and a gated oscillator.     (2 marks)
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