USE THE OTHER SIDE OF THE SHEET, IF NECESSARY.
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Q1 The 8-bit registers DR, AC, IR and TR initially have the following values:

                               DR   = 1111 0010;  AC   = 1111 1111

                               TR1 = 1011 1001;  TR2 = 1110 1010.
     The following sequence of micro-operations are executed:

                      AC ( AC + DR

                     TR1 ( TR1 Λ TR2, DR ( DR + 1

                      AC ( AC – TR1.

    Determine the 8 bit values in the 4 registers after the above micro-operations have been executed.

Solution:


Step 1:     
AC( AC + DR


AC     
=
1111  1111

+
DR
=
1111  0010

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

AC
=
1111
0001

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


Step 2:
(i)
TR1(TR1 Λ TR2    


TR1
=
1011  1001

Λ
TR2
=
1110  1010 

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

TR1
=
1010
1000

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

(ii) DR( DR+1

DR 
=
1111
0010

+
    1
=
 0000  0001

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


DR
=
1111
0011


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


Step 3:
AC(AC – TR1


AC
=
1111
0001

-
TR1
=
1010
1000

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


AC
=
0100
1001
-----------------------------------------------

The value of TR2 remains unchanged. 
Q2 Draw the circuit of a 4-bit decrementer, using four full-adder circuits.
Solution:
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VCC = HIGH i.e. 1   ; GND = LOW i.e. 0
