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Algorithmic	  State	  Machines	  

•  ASMs	  have	  three	  types	  of	  building	  blocks:	  
– State	  Box	  
– Decision	  Box	  
– CondiDonal	  Output	  Box	  
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The	  State	  Box	  
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The	  Decision	  Box	  
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Symbol	   Alternate	  Symbol	  



The	  CondiDonal	  Output	  Box	  
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Example:	  	  
ASM	  for	  a	  3-‐bit	  binary	  counter	  
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Example:	  	  
ASM	  for	  a	  3-‐bit	  binary	  up/down	  counter	  
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Example:	  ASM	  Chart	  
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State/NextState	  Sequence:	  
A	  à	  A,	  B	  
B	  à	  A,	  C,	  D	  
C	  à	  C,	  D	  
D	  à	  E	  
E	  à	  A	  

(Possibly	  arrange	  adjacent	  states	  	  
to	  be	  at	  Hamming	  distance	  of	  1)	  



State	  Diagrams	  vs.	  ASM	  Charts	  
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/0	  	   No	  condiDonal	  output	  



Mapping	  ASM	  blocks	  to	  Logic	  Elements	  	  
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Example:	  
D Q!
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!
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S1! S2!
out1!

NOTE:	  	  
to	  make	  the	  mapping	  
	  simpler	  the	  logic	  	  
“synthesized”	  is	  	  
sub-‐op?mal	  
(min	  #	  state	  FFs	  =	  	  
=	  log2	  state	  boxes)	  

State	  boxes	  à	  flip-‐flops	  
Decision	  Boxes	  à	  combinaDonal	  logic	  gates	  
CondiDonal	  Output	  Boxes	  à	  combinaDonal	  logic	  of	  state	  bits	  and	  inputs	  
Non	  CondiDonal	  Outputs	  à	  combinaDonal	  logic	  of	  state	  bits	  

Mealy	  Moore	  
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Another	  Looping	  example	  
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Linked	  State	  Machines	  
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