
Synthesis:	  Design	  Par00oning	  
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Par00oning	  

	  
•  Par00oning	  is	  dividing	  a	  design	  into	  smaller	  parts	  
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Why	  par00oning	  ?	  

•  Produce	  the	  best	  synthesis	  results	  (i.e.,	  improve	  
op0miza0on)	  

•  Speed	  up	  op0miza0on	  run	  0mes	  
•  Simplify	  the	  synthesis	  process	  
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Par00oning	  Rules	  

1.  Par00on	  for	  Design	  Reuse	  
2.  Keep	  related	  combina0onal	  logic	  together	  
3.  Register	  the	  outputs	  
4.  Par00on	  by	  design	  goal	  
5.  Keep	  sharable	  resources	  together	  
6.  Keep	  user	  defined	  resources	  with	  the	  logic	  they	  

drive	  
7.  Isolate	  special	  func0ons	  such	  as	  pad	  logic,	  clocks,	  

boundary	  scans,	  and	  asynchronous	  logic	  
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Rule	  2:	  	  
Keep	  related	  combina0onal	  logic	  together	  	  
Bad	  Example:	  
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Rule	  2:	  	  
Keep	  related	  combina0onal	  logic	  together	  	  
BeSer	  Example:	  
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Rule	  2:	  	  
Keep	  related	  combina0onal	  logic	  together	  	  
Best	  Example:	  
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Rule	  2:	  	  
Keep	  related	  combina0onal	  logic	  together	  	  
No	  glue	  logic	  between	  blocks	  
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Rule	  2:	  	  
Keep	  related	  combina0onal	  logic	  together	  	  
No	  glue	  logic	  between	  blocks	  
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Rule	  3:	  	  
Register	  all	  outputs	  	  



Rule	  4:	  	  
Par00on	  by	  Design	  Goal	  
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Bad	  example	  



Rule	  4:	  	  
Par00on	  by	  Design	  Goal	  
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Good	  example	  



•  It	  is	  possible	  to	  share	  large	  resources,	  such	  as	  adders	  
or	  mul0pliers,	  but	  resource	  sharing	  can	  occur	  only	  if	  
the	  resources	  belong	  to	  the	  same	  VHDL	  process	  (or	  
Verilog	  always	  block).	  	  
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Rule	  5:	  	  
Keep	  sharable	  resources	  together	  



Rule	  6:	  Keeping	  User-‐Defined	  Resources	  	  
with	  the	  Logic	  they	  Drive	  

•  User-‐defined	  resources	  are	  func0ons,	  procedures,	  or	  macro	  
cells.	  

•  	  Keeping	  these	  resources	  with	  the	  logic	  they	  drive,	  gives	  you	  
the	  flexibility	  to	  split	  the	  load	  by	  manually	  inser0ng	  mul0ple	  
instan0a0ons	  of	  a	  user-‐defined	  resource	  if	  0ming	  goals	  
cannot	  be	  achieved	  with	  a	  single	  instan0a0on.	  	  
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Rule	  7:	  Isola0ng	  Special	  Func0ons	  

•  Isolate	  special	  func0ons	  (such	  as	  I/O	  pads,	  clock	  
genera0on	  circuitry,	  boundary-‐scan	  logic,	  and	  
asynchronous	  logic)	  from	  the	  core	  logic.	  	  
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