8/30 & 9/1

CS150


Section week 1

1. Logic circuit  (  Logic equation  (  Simplification  (  Logic circuit

Rewrite the logic circuit ( or you can also call it a “logic diagram” ) into a logic equation, simplify, then draw the logic circuit for the simplified equation. For all simplification, only use the basic rules, 1-8, on page 51 of Katz…



Example:  
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2. Simplify ( Hint: Break into parts…) :

3. Problems with a circuit like the one above:

1).

2).

3).


4. Active low, active high…

4a.










      _


4b.
F.H = AB + CD

Available inputs: A.L, B.L, C.L, D.H







5. Bubble matching, bubble matching. DeMorgan’s.

6. Word problem to logic diagram problem.

6a.    Steps to produce logic circuits for combinational circuit:


2.
Simplification. Show:



                  _                _



( X + Y ) ( X + Z ) = XZ + XY


    _               _                           _
 
         _    _          _                _


XX + XZ + XY + YZ = XZ + XY + YZ = XZ(Y+Y)+XY(Z+Z)+YZ(X+X)=    


              _     _        _    _              _
          _     _        _    _                         _     _          _           _

XYZ+XYZ+XYZ+XYZ+XYZ+XYZ= XYZ+XYZ+XYZ+XYZ=XZ(Y+Y)+XY(Z+Z)=XZ+XY
5b. Build a logic circuit for a device which tells Gabe who to put into the 6am section. We don’t want to be sued, and people that don’t recycle make us angry. We don’t really care what people eat. Let’s have our circuit take 3 things  into account: whether there is a lawyer in the student’s immediate family, whether they eat uni, and whether they recycle.  



INPUTS





OUTPUT


  Lawyer?                  Eats uni?              Doesn’t recycle?                              6am?


     0                     0                       0                             0

     0                     0                       1                             1

     0                     1                       0                             0

     0                     1                       1                             1

     1                     0                       0                             0

     1                     0                       1                             0

     1                     1                       0                             0

     1                     1                       1                             0


Equation:

Logic diagram:



Simplified equation:

Simplified equation’s logic diagram: 


b


c





F





F





x


y





A


B


C





F





A


B


C





F





F





X


Y








X








Y








a








b








c








F








Unit Time:      0	                1                     2                    3                     4                    5                    6                     7
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Explanation done on board… For further explanation come to office hours…





X.H       X.L


Y.H       Y.L





Solution:


F= bc + bc + bc


   = bc + bc + bc + bc


   = c(b + b) + b(c + c)


   = c + b
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F=xy + y 


   = xy + y( x + x )


   = xy + xy + xy + xy


   = x(y + y) + y(x + x)


   = x + y
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Solution:


F=AB(C+C)+ABC+AB(C+C)


  = A + ABC


  = A + BC
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Solution:


F=ABC+ABC+ABC+ABC


    =A(B xor C)+A(BC + BC) 


   =A(B xor C)+A(B xor C)


   =A xor ( B xor C )


   = A xor B xor C
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Solution: ( a=XY, b=aX, c=aY )


       


F= bc = aX aY = XY X  XY Y = XY X + XY Y


         


= (X+Y)X+(X+Y)Y =XX + XY + XY + YY


      


= XY+XY = X xor Y
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1). Waste of resources…


2). Hard to debug…


3). Timing problems… Glitches     
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1). Understand problem or specs


2). Identify inputs and outputs


3). Truth table


4). Equations


5). Circuit diagrams





	     _______   ____                            ________


OUTPUT= Lawyer Uni NoRecycle + Lawyer Uni NoRecycle








Lawyer


Uni


NoRecycle





Lawyer


Uni


NoRecycle








Output





	     _______   ____                            ________


OUTPUT= Lawyer Uni NoRecycle + Lawyer Uni NoRecycle


	  = Lawyer NoRecycle











Output





Lawyer


NoRecycle








A.H


B.H


C.H





X.H


Y.H





A.L


B.L


C.L





A.H


B.H


C.H





Same functionality but active low logic…
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