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Logic Synthesis
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quickly people Wrole programs to
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Vierilog Synihesis circL
HDL Tool nefis!

+ Synihesis converts Verilog {or oer HDL) descriglions bo
implementation technology spacilic primitives:

— [Far FPGAs: LUMs, Mip-fiops, and RAM biocks

— For ASC s shndand coll gale and lip-Nop Fbeares, ond somory
blooks.
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Why Logic Synthesis?
1. Automascally manages many oetais of the design
[DroCess:
— [Famer bugs
— Improved produchvity
2. Absiracts the design data (HOL description] from any
pa‘ﬁmla:inplammﬂntaﬂrﬂ:m

~  Dasigns can b s-syhesimd tangating dilernt chip
mchaoiogies. Ex: #rs2 implement in FRGA then kier in ASIC.

3. In some cases, leads 10 & more oplimal design than could
be achieved Dy manual means (ax: kgic opmizason)

Why Mot Loagic Synthesis?
1. May lead to non-oplimal 08sgns in 50Me CREEs.
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How does it work?

+ A variety of peneral and ad-hoc (spacial cass) methods:

- Inziamtlytien: masnkns o By of pimilive modu ks (AND, O,
2ic.] and usor Solined modeics.

— “macrD sxpansion” | substiution: 3 kege sol ol lngugn
operaions |-, -, Bookoam oporalnes, gic. | and consiaecs (il-alsa,
e apsand imic: spaciall Cinouits.

— Inferency: spedial padmms an delcind in the lnouage
e and reaiad
D L L
RN TH0N Irom “SWaTYS o (posedon k) mlooks |

— Lgic ofvim leankonr Bookan Dparasons o groupsed and
optimizad With logic minimizadon chngues.

— Sinxiural recrgasization: advonoed lechnique s incleding Sharing
ol cperalors, and rofSming of cirosis (movng FFs, and oihars?
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Operators

= oparalons map imio primiiva ingic

- Dparalnes map il addors,
— Unaigned 73 complameni
— Madd oy targel e one-H wioer e
EEFIITE
= Waich oui lor?, %, onad !
= Hoixional pperalor genenia
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Synthesis vs Compilation

Levels of Representation i c__ﬁ' .
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Synifses fons oepeds ko lnd modiics i s fomal.
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Procedural Assignments

= Vizilog has two ypes of Esignmeanis Wil abweys Diocks:
= Biocking procedural assignment “="
- ThH:l-lE.tr—.-l-Edh medgreen |3 compdeiad Bebnin e e

Bemurne A bl the vdum 1 A2 BB K bl with 7, Howith 7.
= Hos-biocking procedurl ssignment ="
= The HHE: n executed and smdgrement e place ai the ord of the comend
e siop: (noi dock cpdal. Exmple
Somurne A holchs the vedom 1 B3 Bl B b i with 7, B owiih 1.
= Tha maodon of e ‘cumonl Smo siep” i oKy in synthasis, =0
quaranica thal your simulndon maiches e Dofewvior ol the symitasized
Ciroudl, Pollow Heens nies:
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i Use renbiccbnD sepprmees o mpkenen seoueninl g,

i Do e mis Haocorg and non-bicoking s nprenere in e e shwaye Hacik

Supported Verilog Constructs
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Combinational Logic
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