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•  Need	
  for	
  reuse	
  in	
  industry	
  and	
  academia:	
  TTM	
  vs.	
  TTG	
  
•  Reuse	
  is	
  hard	
  due	
  to	
  highly	
  manual	
  analog	
  design	
  flows	
  
•  New	
  process/specs	
  à	
  need	
  to	
  re-­‐design/re-­‐verify	
  

•  What	
  we	
  need	
  for	
  reuse:	
  Scriptable	
  design	
  flow	
  
•  Old	
  idea	
  that	
  didn’t	
  catch	
  on1	
  but	
  complexity	
  is	
  higher	
  now	
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Outline	
  

•  BAG	
  basics:	
  	
  
– What	
  is	
  BAG?	
  
– How	
  is	
  layout	
  handled?	
  

•  BAG	
  details:	
  
– “Standard”	
  layout	
  styles	
  
– Case	
  Study:	
  DCDC	
  Regulator	
  

•  Conclusions	
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•  Goal:	
  codify	
  analog	
  designer’s	
  methodology	
  
•  Designer’s	
  output	
  is	
  a	
  generator	
  rather	
  than	
  an	
  instance.	
  

•  Python-­‐based,	
  hierarchical	
  framework	
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BAG:	
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  layout	
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•  Many	
  cells	
  can	
  be	
  mapped	
  to	
  a	
  handful	
  of	
  “styles”	
  

•  Complete	
  (or	
  nearly	
  complete)	
  parameterized	
  
layouts	
  generated	
  automaZcally	
  

Layout	
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Pycell	
  Based	
  Layout	
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•  Pycells	
  provide	
  more	
  control	
  over	
  implementa/on	
  
•  Assisted	
  pycell	
  genera/on	
  using	
  layout	
  styles	
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  layout	
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– Case	
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•  Number	
  of	
  fingers	
  and	
  finger	
  width	
  adjusted	
  
automa/cally	
  based	
  on	
  ver/cal	
  pitch	
  

•  Nearly	
  automated	
  



Standard	
  Cell	
  Style	
  –	
  Analog	
  Cells	
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•  Standard	
  cell	
  style	
  based	
  on	
  digital	
  BUT	
  
•  Also	
  useful	
  for	
  analog/mixed	
  circuits	
  
	
  



Standard	
  Cell	
  -­‐	
  Amplifier	
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1.   Rail	
  width	
  
	
  
2.   Dummies	
  

3.   Channel	
  length	
  

4.   Balance	
  PMOS/
NMOS	
  

5.   Ver/cal	
  pitch	
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•  Combine	
  std.	
  cells	
  using	
  ver/cal	
  rou/ng	
  channels	
  
•  Ver/cal	
  pitch	
  and	
  pmos/nmos	
  ra/o	
  passed	
  to	
  

lower	
  level	
  standard	
  cells	
  



Standard	
  Block	
  Style	
  

18	
  

•  Combine	
  groups	
  of	
  standard	
  cells	
  and	
  rows	
  
•  Rou/ng	
  channels	
  shared	
  within	
  each	
  row	
  



Standard	
  Block	
  Example:	
  
Control	
  for	
  DCDC	
  Regulator	
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Subcircuits	
  
Asynchronous	
  comparator	
   Decoupling	
  capacitors	
  
Flip	
  flops	
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  shikers	
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  logic	
  gates	
   Phase	
  spliler	
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•  Manual	
  pycell	
  used	
  for	
  upper	
  levels	
  of	
  hierarchy	
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Conclusion	
  
• BAG	
  framework	
  extended	
  to	
  enable	
  
automated	
  layout	
  
•  Pycells	
  are	
  powerful	
  enough	
  for	
  full	
  system	
  layout	
  
•  Standard	
  layout	
  styles	
  ease	
  creaZon	
  of	
  layout	
  

• AMS	
  circuit	
  generaZon	
  is	
  in	
  the	
  bag!	
  
• We	
  have	
  real	
  generators	
  that	
  handle	
  sizing	
  and	
  layout	
  
•  DCDC	
  regulator	
  taping	
  out	
  this	
  month	
  
•  Graduate	
  analog	
  circuit	
  design	
  class	
  currently	
  using	
  BAG	
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