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Lab 9 Solution

Q1. A digital computer has a common bus system for 16 registers of 32 bits each.
 The bus is constructed with multiplexers.(a) How many selection inputs are there in   

 each multiplexer? (b) What size of multiplexers are needed? (c) How many multiplexers are there in the bus?

(a) Number of Selection inputs = 4

(b) 16-to-1 multiplexers

(c) 32 multiplexers( one for each bit)

Q2. Explain the memory operation in each of the following register transfer statements

(a) R2 ( M[AR]

(b) M[AR] ( R3

(c) R5 ( M[R5]

(a) Read into the register R2 the memory word at the address in  AR.

(b) Write the contents of register R3, into the memory word specified by the address in AR
(c) Read into the register R5, the memory word specified by the address in R5.

(The process destroys the previous value in R5).

Q3. Design an arithmetic circuit with one selection variable S and two 4 bit data inputs A and B. The circuit generates the following four arithmetic operations, in conjunction with input carry Cin.

                         S                Cin= 0                                     Cin= 1

                         0               D = A + B(add)                      D = A + 1(increment)

                         1               D = A – 1(decrement)           D = A + B’ + 1(subtraction)

(a) Draw  the logic diagram for the first stage. You can use a Full Adder (block diagram) in your design.

[image: image1] 

     S          Cin              X           Y          D


     0            0                A           B          A+B

     0            1                A           0           A+1

     1            0                A           1           A-1

     1            1                A           B’         A-B
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(b) Draw a block diagram showing how two such circuits can be connected to form an 8 bit arithmetic unit.
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