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MIDTERM TEST  2

 (60-265)

Saturday, 16 Nov 2002                                                                     Time: 2 hours

	Student’s Name:
	

	Student Number:
	
	Seat Number 
	


Q.1

(a) Draw the circuit of a 4-bit counter, using JK Flip-flops, which has only the synchronous increment facility.

(b) Using JK Flip-flops, draw the circuit of a 4-bit register, which has only the synchronous load facility.

(c) Draw the circuit of a 4-bit binary counter, which has the following function table.:

	Clear
	Load
	Increment
	Operation

	0
	0
	0
	No Change

	0
	0
	1
	Increment count by 1

	0
	1
	X
	Load the four inputs

	1
	X
	X
	Clear outputs to 0


All the above operations are synchronous operations.

                                                                                                   (25 Marks)
Solution 1(a)
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(b)
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(c)
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Q.2

 a) An 8-bit register R contains the binary value 01100011.

Determine the sequence of binary values in R in each of the following four  cases:

after            – an arithmetic shift right;

followed by – a logical shift-left;

followed by – a circular shift-right;

followed by – an arithmetic shift-left.

Discuss whether the last operation of arithmetic shift left leads to a multiplication by 2 or not.

b) A 4-line common bus system is to be constructed for data transfer from four 4-bit registers P, Q, R and S. Use three state buffers and a 2X4 Decoder to construct the system. Draw the bus system, showing the four bus lines clearly.










           (20 Marks)



Solution 2 (a)

                                                     0 1 1 0 0 0 1 1

Arithmetic Right                          0 0 1 1 0 0 0 1

Logical Left                                 0 1 1 0 0 0 1 0

Circular Right                              0 0 1 1 0 0 0 1    =  X

Arithmetic Left                            0 1 1 0 0 0 1 0    =  Y

Yes it does,

            X = 32 + 16 + 1 = 49

            Y = 64 + 32 + 2 = 98

(b)
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Q.3

Use 4X1 MUXs, 1-bit full-adders and other necessary components to construct a 4-bit Arithmetic Unit. The circuit should have three control inputs C0, C1 and .  carry-in input. Draw a neat circuit diagram and give the function table for the circuit.


                         

                                                                                                                        (25 Marks)

Solution 3
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Notes: In the above figure, please note the following corrections/clarifications:

1.To 00 inputs of the four MUXs are connected BO, B1, B2  and B3 respectively.

2. To all the four 01 inputs, an input of zero is to be connected.

3. To all the four 02 inputs, an input of one is to be connected.

4. Disregard the 1 NH inputs in the MUXs.

Function Table

 C1              C0              CIN                      S

  0                 0                  0                    A+B

  0                 0                  1                    A+B+1

  0                 1                  0                    A

  0                 1                  1                    A+1

  1                 0                  0                    A-1

  1                 0                  1                    A

  1                 1                  0                    A+B’

  1                 1                  1                    A- B

Q.4

(a) Design a digital circuit that performs the four logic operations of exclusive-OR, exclusive-NOR, NOR and NAND. Use two selection variables. Show the logic diagram of one typical stage.

(b) A 4-bit binary counter has the following input terminals:

     INR input, CLOCK input, 4- number PARALLEL LOAD input, LOAD input.

     Show how this counter can be converted to a divide by 12 counter by

     using some additional gates.

(c)  Draw the circuit of a 4-bit bi-directional shift register with parallel load. Use    D Flip-flops and 4-to-1 MUXs. Draw the function table of the register.

Solution 4 (a)
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Function Table

 S1            S0                   Fi

  0              0                  Ai  exclusive OR Bi

  0              1                  Ai exclusive NOR Bi

  1              0                  Ai  NOR Bi

  1              1                  Ai  NAND Bi

(b)
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When Q3 = 1 Q1 = 1  Q0 = 1 ie when output is 11 and clock is applied, the circuit loads 0.

Notes: In the above figure, please note the following corrections/clarifications:

1. LDN  is the LOAD input. Neglect the ‘invert’ sign before LDN. i.e. Assume that the inputs I0, I1, I2 and I3 are loaded in parallel, when LOAD input is equal to 1.

2. COUT is the COUNT or the INR input.
3. QA, QB, QC and QD are the I0, I1, I2 and I3 inputs.
4. Disregard the CLRN, SETN, DNUP and CIN inputs. 
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C1                  C0                     

 0                     0                              No change

 0                     1                              Shift Right

 1                     0                              Shift Left

 1                     1                              Parallel Load   

------------------------------------------------------------------------------------------------------------                              













