


As we remember, BDDs are easily mapped to circuits

Let us illustrate BDDs with the help of the examples.

Note that BDD nodes are in one to one correspondece with the
gate of the  MUX circuit.
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EXAMPLE

Represent following function as a BDD and ROBDD and represents 
                   multiplexor circuit for the function.
     
                         F=abd’+ab’d+a’c+a’c’d
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MULTIPLEXOR CIRCUIT
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Are there other diagrams like this?

• We want to minimize the area
• Maximize the speed
• Improve the testability
• Allow for easy synthesis and direct link to

layout
LATTICE
DIAGRAMS

•These diagrams are created for both
symmetric (no variable repetition) and non-
symmetric functions.

•Non-symmetric functions require in general
variable repetition in levels.



Types of diagramsTypes of diagrams

BDD Shannon
Lattice

Functional
Decision
Diagram

Positive
Davio
Lattice

SS

pDpD

nDnD Negative
Functional
Decision
Diagram

Negative
Davio
Lattice

Kronecker
Functional
Decision Diagram

Kronecker Davio
Lattice

S,S,
pDpD,,
nDnD



Shannon Lattice



Graphic
illustration of

creation of
Shannon Lattice



Creating Shannon Lattices by
cofactoring and joining (Cont)



Kroneckers Lattices and their
joining rules



EXAMPLE OF Positive Davio Lattice

ab⊕ a ⊕  b’ ⊕  b’c’ ⊕  abc ⊕  ad

b’ ⊕  b’c’ 1 ⊕  b ⊕  bc ⊕  d

1 ⊕  bc’ ⊕  b’d

          1@           

1                                                a   

     1                             b             1                                   b

 

  

1 ⊕  c’ (1 ⊕  d) ⊕  (1 ⊕ 1
⊕ c ⊕ d)= 1⊕ c

After applying
correction rule

1 ⊕  c’ 1 ⊕  d

b(1 ⊕  c’) ⊕  b’(1 ⊕  d)

error

Boolean Difference Negative cofactor

Boolean Difference

1⊕ c ⊕ (1 ⊕  c’) ⊕ (1
⊕  d)=d

Apply rule (Apply rule (pDpD,,pDpD))



EXAMPLE OF Positive Davio Lattice(cont)

ab⊕ a ⊕  b’ ⊕  b’c’ ⊕  abc ⊕  ad

b’ ⊕  b’c’ 1 ⊕  b ⊕  bc ⊕  d

1 ⊕  bc’ ⊕  b’d

1 ⊕  b ⊕  b’d

d          1@           

b’ =1 ⊕  b1 ⊕  b

b

1                                                a   

     1                             b             1                                   b

 1                c                        1                     c                        1            d

  1                    d               1                     b

1                    b               1                b

0                  1                                                                       0              1

0                  1

1 1 1 1

1 ⊕  c’

1 ⊕  b’d
Positive cofactor



Final  Positive Davio Lattice

ab⊕ a ⊕  b’ ⊕  b’c’ ⊕  abc ⊕  ad

b’ ⊕  b’c’ 1 ⊕  b ⊕  bc ⊕  d

1 ⊕  bc’ ⊕  b’d

1 ⊕  b ⊕  b’d

1 ⊕  c          1@           

b’ =1 ⊕  b1 ⊕  b

b

1                                                a   

     1                             b             1                                   b

 1                c                        1                     c                        1            c

  1                    d               1                     b

1                    b               1                b

0                  1                                                                       1              1

0                  1

1 1 1 1

1 ⊕  c’
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Example of Positive Davio
Lattice
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  BDD FOR 4 BIT
ADDER CIRCUIT
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Think
how you
can use
this
diagram?



Free lattice diagrams



Experimental designs
• How many times variables must be repeated for

practical circuits?
2-3 times repetition is enough



To read more….



Homework

• For a simple 4-bit adder, design the
following diagrams, and next their
corresponding circuits:
– KFDD, Kronecker Lattice
– Positive Davio Lattice


