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VHDL
VHSIC Hardware Description Language

VHSIC : Very-High-Speed Integrated Circuits
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Ewsoyoyn oty VHDL

e Iotopikn Avaopoun

e AoOyorywa tnv ypnon tc VHDL

e  AVATTLEN NAEKTPOVIKOD KUKAMUOTOC
o Y0vOeon (Synthesis)

e Emnineoa npoypauuaticpod ce VHDL
e Ilpocopoimwon (Simulation)

e Xyediaom pe tn Aoyikn g lepapylog
 VHDL component

e ['Awooeg Ipoypaupuaticuov
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[otopikn Avaopoun

e 1 avdntuén e VHDL Eexivnoe otic apyéc g oekaetiog Tov 1980
artd To American Defense Department

e Paciotke oty YAwooa tpoypaupoticiuov ADA

o kobiepmOnke to 1987 (VHDL-87) and v IEEE
(Institute of Electrical and Electronics Engineers)

o 1993: Bertimuévn éxdoon ¢ yAmoosag (VHDL-93)

e onuepa amoterel pio amo TIC TAEOV ONUAVTIKES KOOEPMUEVEC
YADGGEC TPOYPUULATIGLLOD Y10 TOV OPLGLO,
TOV EAEYYO KO T GYEOLOOT) NAEKTPOVIKOV KUKAMUATOV
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Aoyotl yo tnv ypnon e VHDL

o oYed10oUOC NAEKTPOVIKGOV components (ototyeimv)
— aveEaptnrog teyvoroyiag (technology-independent)

— aveEhpnrog teVOLOYiaG Yo tio dEOOUEVT TEYVIKT] OIKOYEVELQ

e vrootnpilel To TEPIPAALOV aVATTLENG YNPLIKDOV KUKA®OUATOV:
— Iepapyrwv (Structural VHDL)
— Toapdiiniov oyedacpov (Concurrent VHDL)
— AxolovOiakov oyediacuot (Sequential VHDL)
— Ccomponents ta omoia propovv va Eavoypnotporotnbovv
— "Eleyyog cparudtov kot emPBePainon (error management — verification)

* mpocouoinon tov kodika VHDL evoc component (simulator)
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Aoyotl yo tnv ypnon e VHDL

* EMITPEMEL TNV EGTIOGT GTN AOYIKT TOV TPOPANUATOC,
YOPIC VO oG amacyoAoVV TPoPANUaTL 0TS YPOVIGHOC, LEYEDOC,
EMAOYN components, 001 ynon 1oyv0G, GNULOTO EE000V KTA.,
o€ avtifeon Ue TopadOGIOKA GYNUATIKA GYEOLO,

e Ovtog KabiepoUEVN YAOGGO TPOYPUUUATIGHOD,
N VHDL emutpénet ™ petapopd Kmoko
LETOED O10pOp®V avarTuElak®my cvotnudtov modeling, m.y.
— ViewLogic
— Mentor Graphics
— Synopsys

* &V YPNGIUOTOLEITOL Y10 GYEOAGLO AVOAOYIKDV NAEKTPOVIKOV
Ev avapovi tng AHDL (Analog HDL) ...
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AVATTUEN NAEKTPOVIKOD KUKAMUOTOG

* avATTLEN TPOTOTVTOV
o £&leyydg Tou e pia yevvintpla onudtov (signal generator)
Kot Evav maApoypdeo (oscilloscope)

Signal Prototype Oscilloscope
generator
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AVATTUEN NAEKTPOVIKOD KUKAMUOTOG

* avATTLEN KATAAANA®V EPYOAELOV GE DTOAOYIGTY.

—  mpodmobitel TV avantuén oe Aoyiouko (software)
eVOC LOVTEAOL TOV Tp@TOTLTTOL (prototype),
uiog yevvirplag onudtmv (signal generator)
Kot vog Aoywkov avaivtn (logic analyser)

*  EMITPEMEL TNV OKPPT] TPOGOUOImoN

Nodes @—» 1
- <

In signal file ~ COMPUter — ional file

"Signalt mgﬁig "Logic analyser"
enerator"
2 (schematic)

“Prototype"
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AVATTUEN NAEKTPOVIKOD KUKAMUOTOG

o T va elattmbel o ypdvog oyediacuov eElomoemv Boole
avartoyOnkav véa epyaieio to omoia “petappalovv”
TIC EEIGMGELC GE GYNUATIKO LLE TOAESG

* H owowkacio avt ovopdotnke Aoy XovOeon.

State :
machine > Synthesis
description Translate to
Y Netlist netlist
= Prototype |—m
- model ——
In signal file Out signal

file
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AVATTUEN NAEKTPOVIKOD KUKAMUOTOG

e TlpofAnuato
— Kdabe gpyadeio ypnoiponotel v dikn Tov YAOGGO.
— H €apdvion pog yevidg NAEKTPOVIKOV EE0PTNUATOV amd TNV ayopd
OTLOUVE TOV ETOVACYEIAGUO OO TNV apyT).
— H adénomn mg noAvmtlokotntoc TV oxediov kafiotovse 6VGKOAO TOV
ELEYYO TNC AOYIKNG TOV KUKAMUOTOC.
e H VHDL é\vce apxetd and ta mopomdvo tpoAnuoarta,
evm glval OuvaToc 0 EAgYyog kabe component (ctoyeiov).

ERROR!
A is not stable
whenBis 1

B e
C

Component_A
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AVATTUEN NAEKTPOVIKOD KUKAMUOTOG

1 VHDL divel emiong ™ dvvatotra avartuéng testbenches, 6mov
TO TPOTOTVTTO UTOPEL VA TPOEPYETAL OTTO AAAO GYEOLUGTIKO EPYUAELD

A;i F:B

VHDL VHDL
component Computer component
“Signal model "Prototype" "Logic
generator" : analyser"
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2 ovOeon (Synthesis)

TO AOYIGUIKO NG 20vOeonc “uetappalel’, elayloTomolEl Kot
avayvmpilel TOLS YPOVIKOVS TEPLOPIGLOVS EVOS KUKAMUOTOC TO 0010
neprypapeton and Kodowa o VHDL

* Loqgic Synthesis

— “Metagpalel” ko elayiotomolei cuvaptnosig Boole e moleg

 RTL (Register Transfer Level) Synthesis

— 10 1010 pe v Logic Synthesis kot ent TAéov “petappdler” v
akolovOiakn Aoyikn og moreg ko flip-flops (state machines)

 Behavioral Synthesis

— Eva component pmwopel va ypnoiporomOet
Y10l TOAAEG TOPAAANAES KOl aKOAOVO1KES AOYIKEC
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process(sel,a,b)

begin
if sel=*1" then
c<=b;
else
c<=a;
end if;

end process;
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2uvbeon (Synthesis)

VHDL code

Technology _ ,,.I Synthesns .
IIbrary tool |<— Constraints

Netllst
(schemaitic)

MUX —»

SEL
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2 ovOeon (Synthesis)

* o€ LeydAa GYEOLN LITAPYEL ] AVAYKT] ETAVAANYNG GLVAPTNGEMDV
(functions) ce d1dpopa uépm

— &vo oto software avtd givarl edkoro pe v ypnon tov functions
oto hardware givat SvokoAdTEPO

o Ilapdaderyuo Behavioral Synthesis ue yprion mvéxkwov ypovov.

A LC A_OUT
MUX DE B
B -
i MUX| B_OUT
T X —
Adder
Timetable

Time 0O:
Clock | see1 | SEL
Time 1:
SEL:=0 Control unit
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Enineoa mpoypoppaticuov ce VHDL

Functional | System }—
level
Architecture

Behavioural Resource
level handler

|_| Controller
RTL |
level CLK Technology

Reset / data

omputer
model
information
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Enineoa mpoypapuaticuov oce VHDL

Functional Level:

— meprypapn ko eEopoimaon evog aryopibuov

— dgv amouteiton 0 ahyop1Ouog va mepiEyel TANpo@opio YpPovIGLOV
Behavioral Level:

—  TEPLYPOUPN TNG “CLUTEPLPOPAS. KL TOVL YPOVIGLOV

— dgv amouteiton 0pIoIOS OPYLTEKTOVIKNG

— toyvtorn avamtuén kot Eleyyog (simulation-verification) tov povtélov
RT Level (Register Transfer Level):

— TEPLYPUOT aCVYYPOVOV Kot cUYypovav state machines,
data paths, operators, registers, ...

Logic or Gate Level:
— Ileprypaon pe dryePpa Boole 1 khkioua e mHAeg
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[Ipocoupoimon (Simulation)

M akpifelo 6TV TPOGOUOimoN
e€optdTol amtd TO ETIMEOO TPOYPOLLOTIGLOV

0 XpOVOG NG TPOGOUOIMGNC AVEAVEL

Ko katefaivove 6e eMinedO TPOYPOUUUATIGUOD

Abstraction levels

Description

Time granularity

Behavioural level Behavioural level microsecond
RT level RTL language clock cycles
Logic level Boolean equations nanosecond
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2yeoloon ue tn Aoyikn e lepapyiog

* 1 KOTAAANAN ETAOYT EMTEOOV TPOYPOLUOATIGULOD KO
n xpnomn roywng Iepapyiac (Structural VHDL)
cLVNOMG LELOVEL TNV TOALTAOKOTNTA TOV TPOPANUOTOG

1 Code
I leaf

component
5 | 1.2 '

1.3.1
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VHDL component
o Onuiovpyia BifAoOnkmv (Libraries) ue components

Copy component_X
to Schematic A

Library
| y 4 Wi
/ -
[ =
T
: Comp L
X
Schematic
A
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e VHDL

['Awocec [poypoupnatiopov

 VERILOG (Bacwopévn ot C)

SLIDE

CONLAN
ISPS
ADLIB
HILL
OODE

BORIS
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Structured Language for Interface Descrlptlon and Evaluation
(Parker and Wallace, 1981)

CONsensus LANguage (Piloty et al., 1983)

Instruction Set Processor Specification (Barbacci et al., 1979

A Design Language for Indicating Behaviour [Hill et al., 1979]
Hlerarchical Layout Language (Lengauer and Melhorn, 1984)
Object Oriented Description Environment for computer hardware
(Takeuchi, 1981)

Block-ORiented Interacting Simulation system (Decker and
Maierhofer, 1984)
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