
DESIGN METHODOLOGY : AN OVERVIEW
VLSI Design TechniquesVLSI Design Techniques

11

Nizar  Abdallah

II -- II NTRODUCTIONNTRODUCTION

OUTLINEOUTLINE

I II I -- DDESIGNESIGN MM ETHODOLOGY ETHODOLOGY : : ANAN OOVERVIEWVERVIEW



DESIGN METHODOLOGY : AN OVERVIEW
VLSI Design TechniquesVLSI Design Techniques

22

Nizar  Abdallah

STACS ProcessorSTACS Processor
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M illions of Segments Put TogetherMillions of Segments Put Together

How to deal with such complexityHow to deal with such complexity ??
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M illions of Transistors Connected TogetherMillions of Transistors Connected Together

�� Still Too ComplexStill Too Complex.....!!!.....!!!
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Thousands of Cells Connected TogetherThousands of Cells Connected Together

�� Still Too ComplexStill Too Complex.....!!!.....!!!
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Dozen of Functional Blocks Communicating 
Together

Dozen of Functional Blocks Communicating 
Together

� I 'm Star ting to UnderstandI 'm Star ting to Understand
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A Set of Equations Reflecting the Circuit's 
functionality

A Set of Equations Reflecting the Circuit's 
functionality

�� II Understand What thisUnderstand What this CircuitCircuit is Supposed tois Supposed to DoDo

entityentityentity simplesimplesimple isisis
por t (por t (por t (

a, b: Bit;a, b: Bit;a, b: Bit;
c, d : bitc, d : bitc, d : bit

);););

architecture  simplearchitecture  simplearchitecture  simple isisis

a <= b or  ca <= b or  ca <= b or  c
d <= b and c;d <= b and c;d <= b and c;
end;end;end;
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How to deal with such complexityHow to deal with such complexity ??

SO,SO,

�� ABSTRACTIONABSTRACTION

�� HIERARCHYHIERARCHY
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ToTo GoGo Across These Different LevelsAcross These Different Levels of Abstractionof Abstraction

II NeedNeed

LEVELS OF ABSTRACTIONLEVELS OF ABSTRACTION

A Design  A Design  M E T H O D O L  O G YM E T H O D O L  O G Y
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TOP-DOWN METHODOLOGYTOPTOP--DOWN METHODOLOGYDOWN METHODOLOGY

DESIGN METHODOLOGYDESIGN METHODOLOGY

SpecificationsSpecifications

Par titioningPar titioning

ImplementationImplementation

AssemblageAssemblage
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STEP 1: SPECIFICATIONS (1)STEP 1: SPECIFICATIONS (1)

�� To be able toTo be able to checkcheck it before manufacturingit before manufacturing

�� ToTo have ahave a reference manualreference manual for communicationfor communication

Two reasonsTwo reasons::

Put Down the Circuit ConceptPutPut Down theDown the Circuit ConceptCircuit Concept
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STEP 1: SPECIFICATIONS (2)STEP 1: SPECIFICATIONS (2)

�� NoNo Ordinary LanguageOrdinary Language

�� Accurate LanguageAccurate Language

�� AA Language that Can Be SimulatedLanguage that Can Be Simulated

Between PeopleBetween People onon thethe ProjectProject
Between PeopleBetween People and Computersand Computers

Communication LanguageCommunicationCommunication LanguageLanguage
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STEP 2: PARTITIONING (1)STEP 2: PARTITIONING (1)

H I  E R A R C H YH I  E R A R C H Y

Very difficult stepVery difficult step:: RelaysRelays onon the the knowknow--howhow ofof thethe designer.designer.

MainMain ideaidea:: To To splitsplit into several smallinto several small partsparts

Divide and conquer strategyDivideDivide andand conquer strategyconquer strategy
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STEP 2: PARTITIONING (2)STEP 2: PARTITIONING (2)

�� Identify regularIdentify regular blocksblocks

�� Identify random logicIdentify random logic blocksblocks

The cutting is guided byThe cutting is guided by::

1 1 −− REGULARITY OR NOTREGULARITY OR NOT
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STEP 2: PARTITIONING (3)STEP 2: PARTITIONING (3)

�� CoarseCoarse Estimation of TimingEstimation of Timing

�� LookingLooking for afor a GoodGood BalanceBalance

The cutting is guided byThe cutting is guided by::

2 2 −− TIMING ASPECTSTIMING ASPECTS
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STEP 2: PARTITIONING (4)STEP 2: PARTITIONING (4)

�� AlreadyAlready inin mind themind the circuitcircuit formform

�� AnAn ideaidea aboutabout the sizethe size ofof eacheach partpart

�� AnAn ideaidea aboutabout the routingthe routing

�� Optimizing silicon areaOptimizing silicon area usageusage

The cutting is guided byThe cutting is guided by::

3 3 −− TOPOLOGYTOPOLOGY
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STEP 2: PARTITIONING (5)STEP 2: PARTITIONING (5)

�� UsingUsing GAAS or CMOS ?GAAS or CMOS ?

�� Using PALsUsing PALs or Standardor Standard CellsCells ??

The cutting is guided byThe cutting is guided by::

4 4 −− TECHNOLOGYTECHNOLOGY
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STEP 2: PARTITIONING (6)STEP 2: PARTITIONING (6)

�� What toolsWhat tools do I havedo I have to make myto make my circuit ?circuit ?

The cutting is guided byThe cutting is guided by::

5 5 −− CAD TOOLSCAD TOOLS
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STEP 3: IMPLEMENTATIONSTEP 3: IMPLEMENTATION

EACH PART WILL BE IMPLEMENTED USING A 

PARTICULAR METHOD. WHEN I SPLIT MY CIRCUIT, I 

ALREADY HAVE DECIDED WHICH ONE

EACH PART WILL BE IMPLEMENTED USING A 

PARTICULAR METHOD. WHEN I SPLIT MY CIRCUIT, I 

ALREADY HAVE DECIDED WHICH ONE
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STEP 4: ASSEMBLAGESTEP 4: ASSEMBLAGE

THE ASSEMBLAGE IS DONE IN A HIERARCHICAL 

WAY, STARTING FROM THE LOWEST LEVEL

THE ASSEMBLAGE IS DONE IN A HIERARCHICAL 

WAY, STARTING FROM THE LOWEST LEVEL
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CONCLUSION (1)CONCLUSION (1)

➨➨ At each stepAt each step, a, a verificationverification is to be doneis to be done

At each stepAt each step,, thethe informationinformation is enhancedis enhanced::

1.1. From the idea down to the specificationsFrom the idea down to the specifications

2.2. When structuring theWhen structuring the model in anmodel in an other wayother way

3. ..........3. ..........
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CONCLUSION (2)CONCLUSION (2)

1 1 −− EQUATIONSEQUATIONS

2−2− NETLISTSNETLISTS

3−3− LAYOUTLAYOUT

All along the methodologyAll along the methodology,, we handled different viewswe handled different views::
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CONCLUSION (3)CONCLUSION (3)

T H E R E   I  S   ATT H E R E   I  S   AH E R E   I  S   A

M E T H O DM E T H O D


