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Why an HDL ? (1)Why an HDL ? (1)

✘✘ Hardware Solutions LimitsHardware Solutions Limits
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Why an HDL ? (2)Why an HDL ? (2)

✘✘ Increasing ComplexityIncreasing Complexity

✘✘ Increasing Cost in Time & InvestmentIncreasing Cost in Time & Investment

✘✘ Increasing Knowledge RequirementIncreasing Knowledge Requirement

A Software Solution is NeededA Software Solution is Needed
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Why an HDL ? (3)Why an HDL ? (3)

✘✘ Programming Language not SuitedProgramming Language not Suited

A Special Purpose Language : A Special Purpose Language : HDLHDL
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Why VHDL ? (1)Why VHDL ? (1)

Circuit Manufacturers 
Fully Satisfied with their 
Proprietary HDLs...

Circuit Manufacturers Circuit Manufacturers 
Fully Satisfied with their Fully Satisfied with their 
ProprietaryProprietary HDLsHDLs......
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Why VHDL ? (2)Why VHDL ? (2)

Problems for system manufacturersProblems for system manufacturers

✘✘ Different vendors           different incompatibleDifferent vendors           different incompatible HDLsHDLs

✘✘ Impossible to verify a whole mixedImpossible to verify a whole mixed--systemsystem
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Why VHDL ? (3)Why VHDL ? (3)

✘✘ Vendor dependencyVendor dependency

✘✘ Design documentation exchangeDesign documentation exchange

A A StandardStandard HDL from the System HDL from the System 
Manufacturer ’s Point of View: Manufacturer ’s Point of View: V H D LV H D L
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HistoryHistory

●● 1981:1981: an Extensive Public Review (DOD)an Extensive Public Review (DOD)

●● 1983:1983: a Request for Proposala Request for Proposal

((IntermetricsIntermetrics, IBM, and Texas Instruments), IBM, and Texas Instruments)

●● 1986:1986: VHDL in the Public DomainVHDL in the Public Domain

●● 1987:1987: a Standard Language a Standard Language VHDL'87VHDL'87 (IEEE(IEEE--1076)1076)

●● 1992:1992: a New Standard a New Standard VHDL'92VHDL'92
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Advantages & DrawbacksAdvantages & Drawbacks

Open languageOpen language

✘✘ Complex toolsComplex tools

✘✘ Slow toolsSlow tools

✔✔ Vendor independentVendor independent

✔✔ User definableUser definable

✔✔ Wide capabilitiesWide capabilities

StandardStandard
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Abstraction Levels (1)Abstraction Levels (1)

Algor ithmic LevelAlgor ithmic LevelAlgor ithmic Level

�� Very High Abstraction LevelVery High Abstraction Level

�� Functional Interpretation of a Discrete SystemFunctional Interpretation of a Discrete System

�� No Implementation DetailsNo Implementation Details

�� Sequential ProgramSequential Program--Like DescriptionLike Description

�� Programmer's Point of ViewProgrammer's Point of View
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Abstraction Levels (2)Abstraction Levels (2)

Finite State Machine LevelFinite State Machine LevelFinite State Machine Level

� Controller Part of a Digital Design

� Internal States

� State Changes Driven by:

�� Status InformationStatus Information

�� ClockClock and other External Inputs...and other External Inputs...
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Abstraction Levels (3)Abstraction Levels (3)

Register  Transfer  LevelRegister  Transfer  LevelRegister  Transfer  Level

�� Registers Connected by Combinatorial LogicRegisters Connected by Combinatorial Logic

�� Very Close to the HardwareVery Close to the Hardware

REGISTERSREGISTERS
COMBINATORIALCOMBINATORIAL
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DOUTDOUTDINDIN
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Abstraction Levels (4)Abstraction Levels (4)

Gate LevelGate LevelGate Level

�� A Gate NetA Gate Net--List Describing Instantiation of ModelsList Describing Instantiation of Models

CINCIN
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BB

COUTCOUT
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Abstraction Levels (5)Abstraction Levels (5)

Layout LevelLayout LevelLayout Level

�� A Set of Segments and LayersA Set of Segments and Layers

VssVssVddVdd ININ

OUTOUT
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Synthesis FlowSynthesis Flow

AlgorithmicAlgorithmic

Architectural SynthesisArchitectural Synthesis

F S MF S M

F S M  SynthesisF S M  Synthesis

Register TransferRegister Transfer

Logic SynthesisLogic Synthesis

GateGate

Layout SynthesisLayout Synthesis

LayoutLayout
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VHDL Main FeaturesVHDL Main Features

TimingTimingDataflowDataflow

StructureStructure

BehaviorBehavior
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VHDL ArchitecturesVHDL Architectures
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A Dataflow Language (1)A Dataflow Language (1)

DDATAFLOWATAFLOW

X = A &  B;X = A &  B;

CCONTROLFLOWONTROLFLOW ≠≠≠≠≠≠≠≠≠≠≠≠

X <= A and B;X <= A and B;

EXEX: : CC language assignmentlanguage assignment EXEX: : VHDLVHDL signal assignmentsignal assignment

X is computed out of  A and X is computed out of  A and 
B B ONLYONLY each time this each time this 
assignment isassignment is executedexecuted

A A PERMANENTPERMANENT link is created link is created 
between A, B, and Xbetween A, B, and X

X is computed out of  A and B X is computed out of  A and B 
WHENEVERWHENEVER A or B changeA or B change
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A Dataflow Language (2)A Dataflow Language (2)

DDATAFLOWATAFLOWCCONTROLFLOWONTROLFLOW ≠≠≠≠≠≠≠≠≠≠≠≠

X = A &  B;X = A &  B;
------------
X = C &  D;X = C &  D;

X <= A and B;X <= A and B;
------------
X <= C and D;X <= C and D;

EXEX: : CC language assignmentlanguage assignment EXEX: : VHDLVHDL assignmentassignment

✔ YES✔✔ YESYES ✘ NO✘✘ NONO


