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COMPUTER ORGANISATION
MIDTERM – II Solution               12.30 PM to 2.30 PM                      Time: 2 hrs
Question: 1 (20 Marks)

A 4-bit binary counter, with parallel load facility, is to be implemented. It is required to have the following Active Low controls: 

     (i)  Increment (Inc)

     (ii)  Load (Ld) (for parallel loading; over-rides increment )

Write the function table for the register.

	INC
	LD
	Function

	X
	0
	Parallel Loading

	0
	1
	Increment the counter


The implementation is to use JK FFs, along with other logic gates.

If QA be the least significant output and if QD be the most significant output, draw the schematic diagram for the Flip-flop B of the binary counter. Show the two control inputs Inc and Ld and the schematic diagram to implement the two control actions on the FF B.
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Question: 2 (24 Marks)
 a) A 4-bit register is to be designed using four D FFs, four 4-to-1 multiplexers and four logic gates. The function table for the register is required to be as follows:

	S1
	S0
	Register Operation

	0
	0
	Synchronously clear the register.

	0
	1
	Complement the four outputs.

	1
	0
	Load data in parallel.

	1
	1
	No Change.


Draw the logic circuit of any one stage of the register. 
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b) A 4-bit bidirectional Shift Register with facility of parallel load has the following inputs and outputs:

INPUT TERMINALS: Two control inputs, four inputs for parallel loading, one serial input for right shift, one serial input for left shift and one clock input. 

OUTPUT TERMINALS: Four outputs.

Such a shift register is available as an IC package.

Draw the block diagram, using two such ICs, to produce an 8-bit bidirectional Shift Register with facility of parallel load.
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c) A digital computer has a common bus system for 256 registers of 8 bits each. The bus is constructed with tristate devices and a decoder.

(i) How many tristate devices are there in the bus system? 

256 x 8 = 2048
(ii) What size of decoder is  needed? 



8 to 256 
(iii) If the registers are numbered from 0 to 255, draw the logic diagram which shows the connection of the 149th register to the bus. Also show the values of the inputs to the decoder, required for connecting the outputs of this register to the bus.
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Question: 3 (20 Marks)
It is required to design an arithmetic circuit with one selection variable S and two n-bit data inputs A and B. The circuit generates the following four arithmetic operations in conjunction with the input carry Cin.
	S
	Cin = 0
	Cin = 1

	0
	D = A + B
	D = A + 2

	1
	D = A - 2
	D = A - B


The implementation is to use 1-bit Full Adders and multiplexers.

For this arithmetic circuit, draw the logic diagram for the first two stages only.
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Question: 4 (18 Marks)

a) The 4 bit registers R1, R2, R3 and R4 have the following initial values:
R1 = 1010;
R2 = 1001;
R3 = 1101;
R4 = 0110.
Determine the 4-bit values in each register after the execution of the following sequence of micro-operations:

    


R1 ( R1 + R2

    


R3 ( R3 Λ R4,   R2 ( R2 + 1

    


R1 ( R1 – R3

	
	R1
	R2
	R3
	R4

	
	1010
	1001
	1101
	0110

	R1 ( R1 + R2
	0011
	1001
	1101
	0110

	R3 ( R3 Λ R4,   R2 ( R2 + 1
	0011
	1010
	0100
	0110

	R1 ( R1 – R3
	1111
	1010
	0100
	0110


b) An 8-bit register has the following initial data:

                           10010101

    Perform the following operations sequentially on it, and give the result at the end of each of the six operations:
(i) Circular Shift-right


11001010
(ii) Arithmetic Shift-right


11100101
(iii) Logical Shift-left


11001010
(iv) Logical Shift-right


01100101
(v) Circular Shift-left


11001010
(vi) Arithmetic Shift-left


10010100
Question: 5 (18 Marks)

a) A 4-bit binary counter, with parallel load facility, has the following controls: 

     (i)  Active High Increment (Inc)

     (ii)  Active High Load (Ld) (for parallel loading; over-rides increment )

(iii) Active Low  Asynchronous Clear (Cr) (overrides load, increment and clock)

Draw it as a block, showing all the input, output and control terminals.

Use an AND gate and the 4-bit binary counter to obtain a divide-by-12 counter.
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 b) Each of the following statements uses a register or memory transfer operation. Explain the operation in each case: 
     (i) AR ( M[AR]
Data from memory location given by AR is loaded into AR
     (ii) R2 ( R1
Data from register R1 is loaded into R2
     (iii) M[AR] ( R3
Data from R3 is written into memory location given by AR
c) The outputs of 4 registers R1, R2, R3 and R4 and the data bus of a memory module of 4KX8 are connected to a common bus. Explain which of the following data transfer statements are valid:
(i) R2 ( R1,  M[1280] ( R1

Valid: data from R1 is loaded into the bus. The data is written into memory location 1280 and into register R2.
(ii) R2 ( R1,  R4 ( R2

Invalid: both R2 and R1 can not be located simultanously into the bus.
(iii) R2 ( M[1024],  R4 ( R2.
Invalid: both R2 and data from memory location 1024 can not be located simultanously into the bus.
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