Start af nyt schematic projekt i Quartus |1

Det falgende er ikke fremstillet som en brugsanvisning der gennemgar alle de muligheder der er
omkring oprettelse af et Schematic projekt i Quartus Il men kun som en enkelt made at komme i
gang pa. Dokumentet udleveres som en Word file til eleven séledes at han/hun selv kan fremstille

en mere fuldsteendig brugsanvisning som en del af sit portofolio.

Ole Rasmussen 2010
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Start af nyt projekt.

Et hvert kredslab er i Quartus Il er et projekt for sig selv der har sin egen mappe. Hver gang du
startet pa at designe et nyt kredslgb skal du oprette en ny mappe til kredslgbet/projektet. Quartus I1
holder styr pa alle de files der harer til dit kredslgb inden for den mappe du har oprettet til dit
kredslab/projekt.

Du skal nu oprette et projekt til et kredslgb. Hvad kredslgbet ger eller kan brugestil er lige gyldigt.
Det fglgende en opskrift pa hvordan kredslgbet designes og dets logiske funktion afpraves.

Start Quartus |1

¥, Quartus Il

File Edt View Project Assignments FProcessing Toolks Window Help

[cewa @ smm|o | dE-sees|[olr 7|00 ko (®|ae]
s:ot:;e | Progress % [ Time & | =

Quartus Il Software
e Bl o | Takeaneras

Free Online
Classes
—

ERAN
QUARTUS 11

Version 9.0

&yHierarchy | B Files | & Desian Units

Tasks fa X
Flow: [Compilstion =1

Taskh Time (|
El B Compile Design

] % Documentation

Vxll,\

Type |[Message

System { Processing Jy Extalnfo ) Info } Waming J Criical Waming }, Evor } Suppressed ) Flag [

Sages -

£ [Message 2| #|[Cecation Scaie
For Help, press FL P LE Al idie [ =il

Din skaerm ser nu ud som ovenfor.
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Velg nu: File > New Projekt Wizard

& Quartus Il
GEN Edit Yiew Project Assignments Processing Tools  Window Help
O wew... ChrHN
& open... o

i) [

@? Cpen Project, .,

Chrl+3
Conwert MAX+PLUS II Project..,

Nu abnes menuen nedenfor. Du skal oprette en mappe til projektet med navnet startl, mappen skal
placeres under mappen tutorial der sikkert allerede findes. Hvis vi angiver en mappe til vores
projekt der ikke findes kan Quartus Il oprette den.

New Project Wizard: Directory, Name, Top-Level Entity [page 1 of 5]

‘what iz the working directary for this project?

|E'\Altala\TntunuriaI\starﬂ J C\Altera\TOtUOUFial\Startl

‘What iz the name of this praject?
[eampl_schamat | | example_schematic

‘What iz the name of the top-level design entity for this project? This name is case sensitive and must
exactly match the entity name in the design fils.

[evanple_schemaic .| | leeg meerke til teksen over ruden, ikke noget med
at bruge store og sma i fleeng navnene skal vare
helt ens.

Use Existing Project Settings ...

| Nexst » |: Finish Annuller | Tryk pa > NeXt

)

Quartus Il opretteter nu mappen hvis du svarer
”Ja” og det ger du.

1 5 Directory "CifAlteraf Totuourialfstarkl" does not exist, Do you want to create it?
-

Ja hl Mej
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Du bliver nu spurgt om der er eksisterende designs der skal vere en del af dit projekt, det er der

ikke denne gang.

New Project Wizard: Add Files [page 2 of 5] PZ|

Select the design files you want to include in the project. Click Add All to add all design files in the
project directory to the project. Mote: you can always add design files to the project later.

File: name: | J
File name | Type | Library |Design entry/sy... | HDL wersion Add All

il

< *

Specify the path names of any non-default libraries. User Libraries. ..

Du bliver nu spurgt om hvilken
kreds fra Altera du vil bruge. Dette
er ikke serlig vigtig nu, bare du
vaelger Device family til

”Cyclone 11”og target device til
”Auto device selected by filter”.

Tryk > Next

< Back | Mext > I | Finizh | Annuller |
Tryk > Next
New Project Wizard: Family & Device Settings [page 3 of 5] E|
Select the family and device you want to target for compilation,
Device farnily Show in ‘Awvailable device' list
Family: |Cyc:|c-ne I ﬂ Package: Ary hd
| J Fin count: Any A

Target device Speed grade:  |Any -

¥ Auto device selected by the Fitter ¥ Show advanced devices

™ Specific device selected in Bwvailable devices' list r

Aovailable devices:

REY | Care w... | LEs | Uger |/ | temnar... | Embed... | FLL ~
EP2C20F 25608 1.2 18752 152 239616 B2 4
EPZC20F 25613 1.2 18752 152 239816 B2 4
EP2C20F454CE 1.2 18752 s 239616 B2 4
EPZC20F 45407 1.2 18752 il 239816 B2 4
EP2C20F454C8 1.2 18752 s 239616 B2 4
EPZC20F 454158 1.2 18752 il 239816 B2 4
EF2C200240C8 1.2 18752 142 239616 B2 4
EPZC3RF454CE 1.2 33216 322 483840 70 4 2
COOARECADA™T 1 ek W el le ) ACI04N il 4
< ¥

3

< Back | Mext » r_\ | Finish | Anruller |
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Du bliver nu spurgt om du vil bruge "CAD tools” fra andre leverandgrer og det vil du ikke.
Der er flere programmer pa markedet der kan bruges til hjelp ved design af FPGA kredse min du
sklal kun bruge Quartus Il. (CAD star her for "Electrinic Design Automation”)

New Project Wizard: EDA Tool Settings [page 4 of 5]

Specify the other EDA tools - in addition ta the Quartus || software - used with the project.

Design Entry/Synthesis

Tool name:

-

Simulation

Tool name: | <Maone:

Ll Lo

-

Timing Analysiz

Tool name: | <Maone:

Ll Lo

-

< Back | Mest > [: | Finizh | Annuller | Tryk pé S NeXt

New Project Wizard: Summary [page 5 of 5] [‘S_<|

Wwhen you click Finish, the project will be created with the fallowing settings:

Project directory:
C:/Alera/ T otuourialstart]/

Project narme: example_schematic
Top-level design entity; example_schematic
MNurnber of files added: 1]

Mumber of uzer libranies added: 0

Device assignments:

Farnily name: Cvclone Il

Dewvice: AUTO
EDA tools:

Dresign entry/spnthesis: <Monex»

Simulation: <Mones

Timing analysis: <Maoner

Operating conditions:
Core voltage: nta

Junction temperature range:  nfa

Du er nu feerdig med oprettelsen af

< Back | ITth Annller pl’Ojekt Og prOjekt mappe.
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Der er to metoder til design af kredslagbet ”schematic capture” som er tegning af et diagram eller
”"VHDL code” (Very High speed integrated circuit hardware Description Language) der er en
beskrivelse af kredslgbet vha. et programmeringssprog der er udviklet til formalet. Du skal tegne
kredslgbet i det der hedder en "Block Editor”

Du skal designe kredslgbet for det boolske udtryk: f =ab+bc

Brug af Block Editor.

4% Quartus Il - C:/AlteralTotuourial/start1/example_schematic - e Der Skal nu Oprettes en file til dlt dlagram (Scematic)

N Edit Uiew Project Assignments Processing Tooks Window Help

N N xample_scheralc

& open... Ctrl+0 5
- x
—_— New X |

@; Mew Project Wizard. ., ] SOPC Builder Spstem ~
(E> Open Project... Ctrl+] ——rare =I- Design Files

AHDL File
Block DiagramSchematic File
EDIF File
State Machine File
S pstemierilog HOL File
Tl Script File
Werilog HOL File
WHDL File
=I- Memary Files
- . - Hexadecimal [Intel-Format] File
Velg Block Diagram/Schmatic File Memary Iifalization File
= Yerification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
Tryk > OK SighalTap Il Logic Analyzer File
W ector Waveform File
—|- Other Files
AHDL Include File
Block Symbol File
Chain Description File
Synopsys Design Constraints File
Text File

v

oK Cancel
X

Hgjreside af skeermen se nu ud som neden for.

25 Block1.bdf

il Derervaerktﬂjertilvenstreogenfladetilat

A

Al tegne pa.
4o | Du skal nu indsztte logiksymbolerne, tryk som
%@Eﬁ] | vist p& > Symbol Tool
=l
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Tryk pa "+ tegnene til du finder en AND gate med to indgange.

Libraries:

E & c/alera90:p2/quartusdlion:
D megafunctions
HIET athers
S primitives

FHED buffer

Name: S
|and2 J
W Repeat-inzert made

-
r

tegatfizard Plug-In Manager... ‘

[ o [ cancel | | Tryk > OK og plaser to gates pa dit
diagram.

B | Vinduetmed symboler kan ogsd veelges ved at

QA e N D SN dObbeItk“kkelndeIdlagrammet

gD EEEZJMD:ZZZZZEE

a | et

el :

O &

= -

Terminaler til inﬁut 0('; outﬁut vaelﬁes som vist neden for.

Libraries:

B c:fakera/I0sp2/quartus/librarie
P megafunctions
HEI others
FHEE primitives
FHE buffer
FET lagic
EIET other
=& pin
LAE bidi

wEF output
HE3 storage

& | >
Mane: X Sk Sk

|inpul _l
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Plaser de ngdvendige "komponenter” som bliver vist nedenfor.

schernatic j}i!@@@ L T 7

5 Block1.bdf=

=)
A
o0

K

lel

5 &

Y
il
Z|\-\

Og veelg veerktgjet "Orthogonal Node Tool” som vist ovenfor. Du kan nu forbinde de viste gates,
input og output. Dette kraever lidt gvelse.

pin_name

. ipin_named

Indgange og udgange skal nu navngives i forhold til det boolske udtryk. f =ab+bc

Peg med musen pa ”pin_name” dobbelt klik, gar som neden under og tryk > Ok

L Ein_name E:

i med

General ] Format ]

To create multiple pinz
"namel3..0]"]. or enter

Panameist 4 Navngiv alle ind og udgange som vist naste side.
Drefault value: ,ﬁ
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Det feerdige Schematic.

e

D@_% = M - i Llllys o2 A 1 ) )
Ee—_ Save / &l Du skal nu gemme dit design.

Module

Gem i ]‘;jslart] _:_] £F '

=0 : Tryk pé ikonet med disken,

&/

Project Mavigatol

=] GE "Save As” vinduet abner og

(G ——— 1 » foreslar filnavnet:
S oo example_schmatic.bdf”

§ Hierarchy | |

Laeg meerke til fluebenet i

o
g
| gL
%— E]
(ﬁ >
@

e ”Add files to current projekt”,
Tak <) oo fgrst nu bliver denne file en
=2 evkoseds i del af projektet.
Filnarer: ; | B Sodhusiunals.
Filype [Blck Disgram/ S chemetiz File I bell ~] i | ERRSEREREEENS
< ¥ Add file to curent project SR A Tl'yk> Gem

- ¥

Type 1MESSEI]E

Skriv lidt notater pa billedet neden for som lidt forklaring til hvad billedet viser.

& Quartus Il - C:/AlterafTotuourial/start1/example_schematic - example_schematic - [example_schematic. bdf]

%) Fie JLI view Project Assignments Processing Tools Window Help -8 %
0= @ & L2l example_schermatic j Yo EBG Tk My k& W e
Status “ X £ example_schematic.bdf | 1) example_schematic. | B Siulstion Fispert - Sirnulation W sveforms
Module | Frogress 7 | Time & | = = T EEE = B R -
Simulator 000001 = -
ly A
Project Mavigator . x
8 o0
Entity [LC Combinationals [LC Registers [Men
£y Cyolane II: AUTO 11
Foean. fg  [1(1) i) 0 -5
SN
(= ]
L2 | >
~ yHierarchy | B Files | P Design Units
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Du skal nu sgrge for at alt er gemt.

&' Quartus Il - C:/Alterafotuourial/start1/example_schematic - example_schematic - [e
% File Edit \iew Project Assignments Processing Tools  Window  Help

I = = = == s example_schematic j E o Q]
Skatus - X
Module | Progress % [ Time & | ‘

% example_schematic_bdf*

= t:ﬁﬁ::ﬁﬁ:ﬁﬁﬁ:ﬁﬁ::

0D wen.. Clrbt axample_schematic MBS LA T T S R PR
= Cpen... ko
Sta =% Pl example_schematic.bdf ]
M1 Clase Chrl+Fe4
(&) Mew Project Wizard. .. [E=)
__ /B OpenProject... Chri+d N A
PrS  Convert MAX+PLUS II Project... o O
Save Project -—l _l
i
N
Save fs... El M
File Properties...
é
== Create | Update — OO
Tas . x
Flog PO | Ny
Convert Programming Files. ..
Time{ &
[0 Page Setup. ..
[, print Preview D
& print... ctrhp
Recent Files >
v
¢ RecentProjects 3 S
x| Ext Alt+F4
w
% System 4 Processing Extra Info Info A ‘Warning Critical Waming Errar Suppressed Flag
2
g Message; | J

Clases the current project 3 Idie
==

Hvis du ikke selv har husket at gemme dine andringer far du lige en pamindelse.

\?/' Save changes to example_schematic?

Ja .E | Mej Annuller

Ga til Pause.
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Genstart af projekt.

4 Quartus I
38 Edit View Project Assignments Processing Tools  Window Help

[ mew... Ctri+h J 3

& cpen... ko =

@ Mew Project Wizard. ..

2= o] . ChrH-

Convert MAX4+PLUS IT Project. .. Download
| Subscription Edition

Quartus Il Software

Open Project [‘>__<|
Sogi |&} start1 j £ B3~
Lt Cidb
L\b" [Fil example_schematic
Seneste
dokumenter
?'_‘_'
L
Skrivebard

o

Denne computer

Metvaerkssteder  Filavn: |example_schemat\c j Abn

Filtype: |Quartus Il Project File [*. qpf:* quartus:* qar) j Annuller

(’ﬁ

Velg files i Projekt Navigator vinduet.

Praoject Mavigator - x

£ Files
o M

| C: Adlterad T otuournial/start] fesample_schematic, bdf

z Hierarchy | Files] g Design Llnitsl

Dobbelt klik og alt er som da du forlod dit projekt.
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Synthesizing

?_,‘1 Start: Simulation
Simulation Debug

@ Simulation Repart

Generate Functional Simulation Metlist

Chrl+D

Cerl+shift+R

oM Tools  ‘Window  Help
@ Stop Processing hrH-Shift+C .
P Start Compilation Chel+L 1
@ Analyze Current File =
Start 4
Update Memory Initialization File
@ Compilation Report CHr+R
Start Compilation and Simulation  Chrl+Shift-+K

B lassic Timing Analyzer Tool
g}‘f} PowerPlay Power Analyzer Taol
W 55N Analyzer Tool

& EEE——
[=Y Simulator Tool

— Analysis & Synthesiz — Fitter Azzembler
oo JE S oo
00:0: 00 00:00:00 00:00: 00

o 2lal | | leels] | | =2

Classic Timing Analyzer

I .
00:00:00

wa| 2|50

b

Start: Analysis & Synthesis|

Idle:

00:00:00

» Stat

@ Stop |

@ Feport |

Denne proces kan tage lang tid, vent talmodigt

= Lol 3 Cn_mpller Tool
— Analyziz & Synthesiz— -Fitter Azzembler Clagszic Timing Analyzer
| 10 om0 ooE om0
— 000012 00:00:00 00:00:00 00:00:00
3 c2 fd L3 gt (5
> 2 ol@lal ||l oels] || e bs| 2
Analysiz & Synthesiz
Quartus Il
Start 3 ; : @ Repart |
P_I \ 1 ) Analysis & Synthesis was successful P
x Type IMassage ~
N ¥ 8
5] Info: Ruming Quartus II Analysis & Synthesis
5 V] Info: Command: quartus uap --read settings_files-on --write_settings files-off exawple schematic -c exauple schematic
i Info: Found 1 design wnits, including 1 entities, in source file exauple schematic.bdf

Info: Elshorating entity "example schematic” for the top level hierarchy L

Info: Inplemented 5 device resources after synthesis - the final resource count wight be different r

Info: Quartus IT Analysis s Synthesis was successful. O errors, 0 warnings

v
System 2] ), Processing (7) i Estralnfo }, Info [7) j, Waming i Criical Waining j, Enor J, Suppressed i Flag |

Messages

Message: 0 of 17 | ¥ [recaton

Bemerk: Info: Quartus Il Analysis & Synthesis was successful. 0 errors, 0 warnings
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Simulering af dit kredslab.

Quartus Il indeholder et simuleringsveerktgj som kan simulere funktionen af dit kredslgb. Inden
kredslgbet kan simuleres skal der tegnes et pulsskema der beskriver input og output signalerne,
pulsskemaet kaldes ogsa kredslgbets test vektorer. Du skal bruge Quartus 11 Waveform Editor til at
tegne test vektorerne i.

Test vektorerne er en file for sig selv.

Salaater L Colbieralleluonialsacil/ers m
PollglsM Edit Wiew Project  Assignments  Processing

i m £ SOFC Bulder System ~
ata = open... Chrl+o =1 Design Filez
M Cose [« AHOL File
- . Block DiagramS chematic File
E @; Mews Project Wizard. .. EDIF File
I 12 Open Project... . o+l State Machine File
Converk MAR+PLUS IT Project... Systemterlog HOL File
Save Project o Tel Script File
5 CloszProject fratc enty, Verilog HOL File
=_schematic. VHOL File
—I- Memary Filaz
Save fs... Hexadecimal [Intel-Farmat) File
temony Initialization File
File Propertics... —I- Werifization/Debugging Files .
4 In-System Sources and Probes File
| Create | Update L — Logic Analyzer Interface File
Ve Expott... — SignalTap |l Logic Analyzer File
o Convert Programming Files. .. “ectar W avafom File
Tz . n = Other Files
L0 Page setup... L AHOL Include File
E{ Prink Prewview Block 5}'me| File
& print... Chrl+p Chain Description File
Synopsys Design Constraints File
Recent Files 4 Text File 3
¢ Recent Projects L4
T‘ Exit MeeFs oK l\l Cancel
‘ y Info: Punning Quartus II Anal
3.
£ emanpe_schemaix: bt | i Compder Toul | 1 wavefarml vl |
£ M TR 123m o| | Poieter 180 pe Inkrevak 13160 St End
1 100 nse AN ns A0 na
; Q\ Hame [ Ve |5 T ’ : J
(=]
B3
< >
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Den nye file skal nu gemmes.

1.

Quartus Il - C:/Altera/Totuour
@ File Edit Wiew Project Assignme

L& &
Skakus S

ave
todule Progress 7 | Time:

Ainalysis & Spnthesis| [JES |00:00

Project Mavigator

Design Units
= example_schematic (Block diagrai
2 C:faltera/Totuourialjstart Le

Save As
Gemi

"

B

Seneste
dokumenter
=

Skrivehord

%

Dokumnenter

@

Denne computer

Netvaerkssteder

E3

|\'j startl _'J £ Ed-

Dde

[incremental_db

Filnavn, j Gem

Fillype: [vector Waveiom Fie (% vwf] ~| Annuller j
W Addfile to curent praject

Laeg maerke til at den aktive file nu er: example_schematic.vwf

 Quartus || - C:/AlterafTotuourialfstart1fexample_schematic - example_schematic - [example_schematic. wwf]

Simuleringen af kredslgbet skal i dette tilfeelde seettes til 160n sekunder.

1.

[ View Project  Assignments  Processing  Tools Wil

example_sch

- x

Paste 4

Select 4
'schematic entity)

Find and Replace ¥ ample_schematic, bdf

—+ GoTo... Chrl+G

Insert 4

Walue 4

Grouping 4

Time Bar 4

Grid Size. ..
Group and Bus Bit Order  #

: - Analysis & Elaboration
- Parlition Merge

+-_] Metlist Viewers b
| ¥

|Hessage

Info: Started inalysis & Synthesis at !
Info: Ended inalysis & Synthesis at Sal
Info: Wector file example schematic.wwl

k=3
m

e
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2.
End Time

Time: |160 m -

[refault extension options:

Estension value: |Last clock patterm

End time extension per signal:

X

SignalMame | Direction |

Fadix

| Estersion value |

Ok & | Cancel




Det valgte tids domane kan imidlertid ikke veere i vinduet sa du skal nu e&ndre forholdet i vinduet.

VEMN Project  Assignments  Processing  Tools  wWindow

Ukility Yind 4 1 1 1
ity Windlowws 2mat Nu er der plads til 160ns i vinduet
@ Full Screen Chrl+alt+Space @
B runempin_schomosic bek | B Comgles Yool | 10 example_schematic_vwi® |
:EC Fit in Window k @ [ Masstes Tine Bar 133 o] »| Pt 22 trerval 1M Stant End
@\ Zoom [n Crl+Space h A 7 l Vo | PO WP 000 B0 mhns 1000 e 1200 00N 1600
- 133 T3im
'9\ Zoom Suk Ctr+-Shift+5pace [} : & -
@ Zoam..., 96
%? Compare ko Waveforms in File. .. (=
Mexk Transition Right Arrow
Previous Transition Left Arrow
L

Der skal nu tildeles input og output navne i forhold til dit design (kredslgb). Til dette bruger du
”Node Finder”. Ggr som vist neden for.

1. 2.

[ View Project  Assignments Processing  Tools Wi

) UndoEnd Time  CHHZ | «n [example_sch Det er mullgt at

Insert Node or, Bus

X

—-= skrive navnene pa Name: | |

r 0 .

2 Input og output men | ;... [INPOT = Cancel
paste »————— deter narmere at Vauetype:  [3Level El
Select 8 bruge Node Finder Rradiv: lasoi | s

'schematic entity)

Find and Replace » 1mp|e_schamat\:bdf . . Blus width: |-I
— GoTa.. CHriG Gar som vist til _
- Start indes: |IJ
Insert Nods or Bus... hﬂj re.
Yalue | Insert Waveform Divide [ Dizplay gray code count as binary court
Grouping L

Nu kommer Node Finder vinduet tryk pa list som vist nedenfor.

MNode Finder

M armed: ﬁ ﬂ Filter: |F'ins: all ﬂ Cuztomize... Lizt C%

[Wats) AT [l==amnple schemnatic ﬂ J v Include subentities
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Vealg de enkelte Nodes en efter en og tilfgj dem til "Selected Nodes” som vist neden for.

Mamed: 1"

| Fiter: |Pins: all

Li Custamize...

| Lt

oK

Look in: |ERERTEE

Og slut af med OK

Modes Found:

RELES I Azzignments I T
2 Unassigned It
I c Unassigned [t
£ f Unassigned  C

>

L4

UL

Selected Modas:

LL_] ¥ Include subentities Shop

Y

t arne

J Azzighments | T

B |erample_schematicla

Unaszigned

Ir

L] Filter: JF'ins: all

L] Custaomize...

| Lis

L]_J W Include subentities

1q

Og nok en gang OK

Alle Nodes er nu tilfgjet til dit pulsskema.

HOUSE OF
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Nodes Found: Selected Modes:

hame J Azzignments J i ] MName J Aszignments ] T
a3 Unazzigned |t B lewample_schematicla Urassigned  Ir
b Unazsigned |t B [enample_schematiclh Unassigned  Ir
I c Unaszigned It KB |example_schematiclc Unazzigned  Ir
o | Unazzigned C L |example_zchematiclf Unazzigned O

Caricel

MName: | oK
Type: | “Multiple Ibems™ Cancel
Walue type: |9-Level Node Finder...
Radis [asci
Bus width: |1
Start index: |D
™ Display aray code court as binary count
Moo Value at 0 ps ‘II:I.!J-IHE‘S3 2EI.!:I ns
133 ns -3 NE
A

w0 a &0

w1 b &0

[ c Al

@3 f A RS R A




Hvis raekke fglgen af Nodes ikke er som de skal vare kan du bytte om pa dem ved at klikke med
venstre museknap pa den Node der skal flyttes slip knappen tryk igen og hold knappen nede og flyt
den valgte Node til det sted du gnsker.

Du skal nu tegne dine test vektorer.

@ Master Time Bar: 133ns +| ¥| Painter: 1}
A 0 ps 10.0ns 20.0ns
R
EaEN -
% i (] - a0
e B L
o P T Al
[ R c A0
£ 3 f AX

Tegn test vektorerne som vist neden for. Hvis du ikke kan ramme tids intervallerne er Waveform
Editoren ikke sat til ”Snap to Grid” velg View > Snap to Grid

@ I aster Time Bar: 13.3ns 4| +| Paointer: 258 nz Intereal: -10.8 hs Start: 1500 hg End: 160.0 ng
h A Mo Value at 0 ps - 2U.ID ng 40.!] N BD.IEI ng BD.ID ns 1DDiEI ng 120iU ns 14UiU hg 160.0
133 ns -3 N3
5 & ¥
= w0 a Al
-1 b A0 | | |

an
# %5 (2 c AD |
)@ ® |3 f A

E

(20N Project  Assignments  Processing  Tools  Window

¥ omati

Lkility ‘Windaws
Kommandoen View > Snap to Grid togler sa du ma prove dig @ ruiswen il alt+Space
lidt frem for at finde ud af om den er aktiv. "E{ it n Window W g
@‘:{ Zoom In Chrl+Space
@\ Zoom out Chrl+5Shift+Space %
@ Zoorm. .. 96
%? Compare to Waveforms in File... (=
it
Mext Transition Right Arrow
Prewvious Transition Left Arrow
Show Absolute Times
* Show Time Relative to Master Time Bar —

v Show Comments

Snap ko Transition

oo,
o

Display Format 4
Modes 4
Message
Info: Started dnalysis & Jynthesis at 3ac F

Info: Ended &nalysis & 3ynthesis at 3at Fek

Husk at gemme din file inden du gar videre. Info: Vector file example_schematic.vuf is
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Du skal nu simulere kredslgbet. Der veelges “functional simulation” der kun viser hvordan dit
kredslgb virker uden at tage hensyn til evt. hazard der kunne skyldes timing.

1.

CEE e Processing Tools  Window  Help

9 pevice,. - . Velg Simulator Settings der efter Simulation mode som
& pins seettes til Functional og tryk OK.

;] ERal
Settings - example_schematic E]

2” Timing Analysis Settings...
22 EDA Tool Settings. .

- Crl+Shift+E
o ] A Categony:
Classic Timing Analvzer Wizard. .. @\ General
Files
15 nssigrment Editor  Corl+Shift+4 Libraries
¥ . ; Dievice
= 52 Pin Planner Chrl+Shift+H Iy ) Mperating Settings and Candiions
Remove Assignments. .. = [+ Compilation Process Settings =
- + EDA Tool Settings Simulation input; Iexampla_schemalic ik Add Multiple Files
=+ Analyziz & Spnthesis Settings
Fitter Settings Simulation period
= T\rm?g AréalyslsTS.at.tlng; I (& Run simulation until all vectar stimul are used
imeGuest Timing Analyzer
#- Clagsic Timing Analyzer Settings " End simulation at s B
- Aggembler
Design Agsistant Gilitch filterin -
g options. | Auto 5
3. Der skal nu genereres en net Sanalla | Lo Ansher ! =
. . Logic Analyzer Interface ore Settings...
liste. Gar som vist neden for. = Smialor Setigs
PowerPlay iner{:?alyzer Settings
55N Analyzer
Tools  ‘Window Help
®  Skark Cormpilation ChrlH+-L
Description:
Specifies the type of simulation to perform for the current Simulation focus.
Stark
Update Memory Initialization Filz
Compilation Report Chrl+R
° .

Stark Compilation and Simulation  Cerl-Shife+E &

& Functional Simulation Metlis

P Start Simulation

Simulation Debug

Quartus Il [$__<|

" | ) Functional Simulation Metlist Generation was successful

Om lidt vil det vise sig om designet virker som forventet.
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Start af simulering.

1.

Ee-EEnes Tools  wWindow  Help

1 W Start Compilation
1
1

Skark

Update Memary Initialization File
j @ Compilation Report

Start Compilation and Simulation  CtrlH-Shift+k

Generate Functional Simulation Metlist

Sirnulation Debug

djj;e Sirulation Report

d ﬁ Compiler Toal

Der er nu genereret data pa Node f.

example_schematic.bdf

%@ Simulation Repart
BB Legal Matice
&3 Flow Summary
=5 Flow Settings
—- &= simulator
5B summary
5B Settings
%@-‘ Sirulation Waveforms
+- &5 Simulation Coverage
SHER NI Usage

i) Messages

l 'I:a example_schematic. vl

Simulation Waveforms

] @ Simulation Repont - Simulation Waveforms

<
Chri+L 2
. @ example_schematic.bdf I '@ example_schematic. vk
—_— @a Sirmulation Repark
Wa &B Legal notice Simulation mode: Functional
1 SHET Flow summary
Ctrl+R § SHEE Flow Settings
— =& Simulator
EHER Summary
SHER Settings k Master Time Bar: 133 ns 4| +| Pointer: Interval:
%@-‘ Simulation Waveforms
Chrl+T +] @Q Simulation Coverage A Wil 28 0 ps 2U-P ns 40-,0 ng
— 58 I Usage o Hame 133 ne 133ne
4 & L VMessages @ El
i w0 a Al
Ctrl+Shift+R [ | b a0 —
R

Pragv de fire knapper her under. Hvad ger de?

ﬁ example_schematic. bdf

Du skal nu til at sammenligne det output Quartus Il har genereret med en sandheds tabel. Du kan

] B Compiler Toal

] 'Ia example_schematic. wwi

| © si

Report - Si

|

veelge at ggre det ved at se pa skeermen eller ved at printe test vektorerne ud. Det er muligt at fa
vinduet med test vektorerne til at fylde hele skeermen.

Lkility Windows
3 = Full Screen
q

i a0
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WM Project  Assignments  Processing  Tools

Crrl+alk+5pace

Window
3

f&
A=

| STREM
STYRING
PROCES
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=ma Du kan ogsa printe siden ud.

Simulation mode: Functional
[% M aster Time Bar: 133 ns 4| v| Pointer: Ops |nkeryal; 13.3ns Start; End:
A 0 pz 200 nz 40.0 ns E0.0 nz 80.0 nz 100.0 ns 1z
Walue at i i i i i
o Mame | 9330 133
o

@)\ w0 a A0

=1 b &0 | |
# w2 c A0 |
P o 3 f a0 —
Ay
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