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Start QuartusllI op start et nyt projekt.

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 saledes at han/hun selv kan fremstille
en mere fuldstendig brugsanvisning som en del af sit portofolio.

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

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

Start Quartus Il

JAITERAN
QUARTUS II

Dty | Wries | & omaonirts

Chri+n
Chrl+0
Ctrl+F4

Save Project
Close Project

& save Chrl+3

”"New Project Wizard” kommer med en intro menu, bemaerk de fem menu punkter i introduktionen.
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4. New Project Wizard 5]

Introduction

The New Projeck Wizard helps you create a new project and preliminary project settings, including the Following:

Praject name and directory

Mame of the top-level design entity

Praject files and ibraries

Target device Famly and deviee

EDA tool settings

Vou can change the settings for an existing project and specify additional project-wide settings with the Settings command (Assignments menu). You can Use
the various pages of the Settings dialog box to add functionality to the project.

sssee

[ Don't shaw me this introduction again

<Back Next>Rl Finish cancel | [ reo

Tryk <Next>

Nu dbnes menuen nedenfor. Du skal oprette en mappe til projektet med navnet “MUX2sim”, mappen kan
som vist placeres under "C:\House of technology/FPGA undervisning materiale/AMU/MUX2sim”. Hvis vi
angiver en mappe til vores projekt der ikke findes kan Quartus Il oprette den.

[ New Project Wizard X

Directory, Name, Top-Level Entity [page 1 of 5]

What is the working directary Far this project?

;/House of technology/FPEA undervisning materialeaMUMURE sim E]

‘what is the name of this project?

mux2sim E]

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

muZsim E]
Use Existing Project Settings...

< Back [ Mext = ] [ Finish ] [ Cancel ] [ Help

Tryk ”"Next”
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Du bliver nu spurgt om der er eksisterende designs der skal veere en del af dit projekt, det er der ikke denne
gang.

Add Files [page 2 of 5]

Select the desian files you want ka Inchude in the project. Click Add Allto add =il desian files in the praject directory ta the project.
Mata: you can ahvays add design files to the project later.

File name: ) add
FilzName  Type Library  Design EnkryiSynthesis Tool HOL Yersion
Remove
up
Down
Properties

Specify the path names of any non-default ibraries.

[ <Back | [ mext> | [ Finsh | [ cancel |[ Hel

Tryk "Next”
Du bliver nu spurgt om hvilken kreds fra Altera du vil bruge. Vaelg som vist pa billedet!!
" New Project Wizard

Family & Device Settings [page 3 of 5]

Select the Family and device you want to target For compilation,

Device Family Show in ‘Awailable devices' lisk
Family: | Cvclone I - Package: [Any b ]
Devices: |All - Pin count: [6?2 - ]
Target device Speed drads! [.ﬁ.ny h ]
(7) Auto device selected by the Fitter Mame filter:
@ Specific device selected in ‘Available devices' list Show advanced devices HardCopy compatible only =)
Other: nfa

Available devices:

Mame Core Yoltage User I/0s Memory Bits Embedded multiplier 9-bit elements PLL sl ~
EP2C35FE72C7 1.2V 475 453540 =
EP2CISFE7208 1.2 475 FF3540 70 4 16
EP2C35FE72I8 1.2V 475 453540 70 4 16
EPZCROFETZCE 1.2W 450 5944352 172 4 16
EP2CSOFE72C7 1.2V 450 594432 172 4 16
EPZCROFETZCE 1.2W 450 5944352 172 4 16 _
._‘ml FFFFFFFFF P i oosion PR | . =X

Companion device £
HardiCopy: -
Limit: DSP & RAM to HardCopy device resources
< Back ] | Mext = | ’ Finish ] [ Cancel ] ’ Help

Tryk "Next”
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Du bliver nu spurgt om du vil bruge "EDA tools” fra andre leverandgrer og det vil du.
Veelg som vist pa nedenstaende billede.

Der er flere programmer pa markedet der kan bruges til hjeelp ved design af FPGA kredse. (EDA star her for
"Electronic Design Automation”)

EDA Tool Settings [page 4 of 5]

Specify the other EDA tools used with the Quartus I1 software to develop vour project,

ED4, bools:

Tool Tvpe Tool Marme Formati(s) Run Tool Autarmatically

Design Entry/Svnthesis [<None> - ] <Mone = - Fun this kool automatically to synthesize the current design

Simulation | Modelim-fltera v |wHOL

Tirning Analysis [::None:b T - ] <Mone ) - Run this tool automatically after compilation

Formal Verification [=:N0n8:= I - ]

Board-Lewvel Timing [{Nnn}:b / - ]
Symbaol [c:Nnﬁe:b / - ]
Signal Inkegrity [e:l%ne:s / - ]
Boundary Scan [<)(Inne:= / - l

—

[/

/// <back | [ N> | [ Fmsh | [ cancl | [ reb

Valg de ovenstaende punkter

Tryk "Next”
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C@ Mew Project Wizard

Summary [page 5 of 5]

‘When vou click Finish, the project will be created with the Following settings:

Project directary:

Project nare:

Top-level design entity:
Mumber of files added:

Murnber of user libraries added:

Cervice assignments:
Farnily name:
Device:
EDA tools:
Design entry/synthesis:
Simulation:
Timing analysis:
Operating conditions:
Core voltage:

Junction kemperature range:

C:House of technology/FPGA undervisning materiale/arMUIMULZ sim

MLz 25im
U 2sim
1]
1]

Cyclone 11

EP2C35FE72CH

<Mone = (<MNone )
ModelSim-altera {YHDL)

<Mone= (<None =)

1.2v

0-85*C

Mext = [ Finish ] ’ Cancel

] [ Help

Tryk ”Finish”

Fitter opsaetning

For at undga timing problemer med delay, er det er en god ide at lave fglgende opsaetning i QuartuslI:

Froject [."-\ssignments] Processing  Tools

Window  Help =

% 3329’ Device. ..
& Settings...

TimeCuest Timing Analyzer Wizard. ..

o
=3
7]
']
]
i
-

@ Assignment Editor
@ Pin Planner
Remove Assignments. ..

i‘i‘» Back-Annotate Assignments. ..

Import Assignments. .

& Export Assignments. ..

8

Assignrment Groups...

& LogicLock Regions wWindow
E@ Design Partitions Window

Chrl4+Shift+E

Chrl+Shifk4+a
Chrl+5hifk+M

ale+L
AlE+D

Timing.t

©
o

Il

Tryk pa: Settings..



Quartusll og ModelSim funktions simulering

& Settings - Timing

Category:
General Fitter Settings
Files
Libraries Specify options For fitting.

4 Operating Settings and Conditions
Timing-driven compilation

Yoltage

Temperature Optimize hold timing: |4l Paths =
4 Compilation Process Settings [ cn & [ ]

Early Timing Estimate [ Optimize mulki-corner timing

Incremental Compilation

Fhysical S.ynthesis Optimizations PawerPlay pawer optimization: [Normal compﬂétion - ]
4 EDA Tool Settings

Design Entry/Syrithesis Fitter effort

Simulation 3 t ived . ff ; o .

Formal Yerification @) Auto Fit (reduce Fitter effort after maeting timing requirements)

Board-Level ) Desired worst case slack (margin): /0 ns -
4 Analysis & Synthesis Settings

WHOL Input (71 standard Fit (highest effort)

“erilog HOL Input
Defaul: Parameters
Fitter Settings
TimeQuest Timing Analvzer [ Limit to one fitting attempt
Assembler Seed: 1
Design Assistant
SignalTap II Logic &nalyzer
Logic Analyzer Interface
PowerPlay Power Analvzer Settings
S5 Analvzer

(71 Fast Fit {up b S0% Faster compilation | may reduce Frasx)

Description:

Allows Ehe Fitker bo/optimize hold time by adding delay to the appropriate paths. The Optimize Timing option must be #
turnied on in order/for this option ko work, IF wou are using the TimeQuest Timing &nalyzer, and specify the I/0 paths

and Minimum tpd Paths setting, all assignments involving I/C pins are optimized, Specifving the all Paths setting

directs the Fitter/to optimize the hold time of all paths. Turning off this option directs the Fitker not to optimize the -

W Buy Software ] [ Ok ] [ Cancel ] ’ Apply ] [ Help

Meerkere Fitter Settings
/Zndre Optimze hold timing: til All Path. Quartusll vil nu timing, sa der forekommer sa lidt delay sa muligt.

Hvis der problemer med ens design, kan det maske afhjaelpes med at eendre fra Auto fit til Standard Fit.
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Opstart af nyt Block diagram
Du er nu faerdig med oprettelsen af projekt og projekt mappe.

Der er to metoder til design af kredslgbet ”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 booleske udtryk: f = Data __benl* Skifter + Skifter * Data _ben2

Brug af Block Editor.

4 Quartus Il 32-bit - C:/fAlterafopstart_1/start_1 - start_1
File Edit “ew Project  Assignments  Processing  Tools  Windaw

E&ﬁﬁ & & BB | o o |istart 1

2vigakar @A X

Pro

Quart

Cyclone II; AUTO
Subsc
W start_1 ﬁE@ i

! Der skal nu oprettes en fil til dit diagram schematic)

Tryk pa knappen ”New” eller ctrl+N

r A |
L N
Mew Quartus IT Project
Design Files
AHDL File
Elock Diagram/Schematic File
EDIF File
Qs System File
Skate Machine File
Systemierilog HOL File
Tl Scripk File
WYHOL File
‘erilog HOL File
Mermory Files
Hexadecimal {Intel-Format) File
Memory Initialization File
‘erification/Debugging Files
In-Syskem Sources and Probes File
Logic Analyzer Inkerface File
SignalTap II Logic Analyzer File
Other Files
AHDL Include File
EBlock Symbal File
Chain Description File
Synopsys Design Constraints File
Tezxt File

[ a4 ][ Zancel ” Help

Velg "Block Diagram....”
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Tryk ”"OK”

Bhra0ABz-0111

Tryk pa symbol tegnet

Her er det muligt at finde en hav af digitale komponenter, mere om det senere!

Repeat-insert mode
Insert symbal as block

Launch Megakwizard Plug-In

andz E]

[ Meqgawizard Plug-In Manager. ..

ﬁSymbol @
Libraies: R RSP EE
4 [ cifalteraf11.1spl fquartuslibraries) = o
& megafunctions B [
> 0 others B
4 [ primitives
> B3 buffer
4 [ logic
£ andiz
£ and2
£Y and3
£F and4 —
1| 1 | »
Mame:

uls ] [ Zancel

b

Velg "and2”
Tryk ”OK”

Placerer 2 stk. and2 pa tegningen.
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-
ﬁ Symbal

Libraries:
£} nands -~
£} norlz
£ nor2
£ nor3
£ nord
£} nors
£} nors L
£ not |i|
£ or1z
£ arz -

4| 1 | *

Marne:

arz D

[7] Repeat-insert mode

Insert symbol as block
Launch Mega\Wizard Plug-In
[ Megaiizard Plug-In Manager. ..
[ Ok J l Cancel
b

Placerer et stk. or2 og fjern Repeat-insert fluebenet.

Tryk "OK”
-
ﬁ Symbol
Libraries:
£} nands -
£ norl2
£ nor2
£ nor3
£ nord
£ nors
£ nors a8
£ not |i|
£ or12
£ arz —
4 | [T | »
Marne:
niok; E]
[7] Repeat-insert mode
Insert symbol as block
Launch MegaWizard Flug-In
[ Megavvizard Plug-In Manager. ..
[ OF ] [ Cancel
W

Placerer et stk. not og fjern Repeat-insert fluebenet.
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Tryk "OK”

Meerkere NOT gaten og tryk pa rotere 90 grader.

S48 H & +BE

Indsaet input og output terminaler!

(IR P Ty Y PRI

lamADEIO 11N NNO0"
_____________ & No

Knappen ved siden af Symbol giver adgang til input og output terminaler.

Plaser de ngdvendige “komponenter” som vist neden for.
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¥, Quartus Il 32-bit - C:/Alterafopstart_1/start_1 - start_1

Fle Edit Wiew Project  Assignments Processing  Tooks  Window Help &

DEEH@ & & B@ o o[ ¥ s FLG T rR D E &8 4 09

Project Navigator @ x | 2 Black1 bdf* B8 |

B RAODADL-OITINNSNOON Y [FHYg s/ dE &BR o~

Entity
iy Cyclone I AUTO LoD orthogonal Made Tool | C 0 DT D il
P R - S

DR 1T e ST T N

Lo pin_named

Og veelg veerktgjet "Orthogonal Node Tool” som vist oven for. Du kan nu forbinde de viste gates, input og

output. Dette kraever lidt gvelse.
Tegn linier mellem gates og pins med ovenstaende.
Zndrer Pin-navne til noget mere sigende.

Zndrer navne ved at dobbel klikke pa pin_name?!

. AND2

T e e e — |
. [WPUT A
pin_namez2 | e ?
Lo _ilnst Coo]o ol oRE
=
z . ) e UTPUT  ——— pin_named
=3 . Lk
inst3
. GANDZ
. INPUT |
pin_narne3 [— L . g
ins

Indgange og udgange skal nu navngives i forhold til det boolske udtryk.
f = Data_ benl™* Skifter + Skifter * Data _ben2

Navngiv alle ind og udgange som vist neden for.



Quartusll og ModelSim funktions simulering

ORI

i
.. i Data_bent > \NE%T |
.. i Skifter > @E%T ?
. < inst
==
s .
oo ARD2
. . i Data_ben2 — \NE%T | ;
instl

Du skal nu gemme dit design.
Tryk pa ikonet med disken, “Save As”

& Quartus Il 32-bit - C:/Alterafopstart_1/start_1 - starf

File Edit Wiew Project Assignments Processing  Tools b

DEeEG & % BE o o«|sat

|Praject N@ @8 x | ﬁ
Enkity ﬁ
Cyclone IT; AUTO o

- start_1 ﬁ

Hvis alt er laver rigtigt kan projektet lukkes og maske ogsa genabnes... prgv

4, Quartus Il 32-bit - C:fAlterafopstart_1/start_1| - start_1

GIEN Edit  Miew  Project  Assignments  Processing  Tools

Window  Help &

O tew... Chrl+h | start_L

v xv o

= Open... Ctri+0 E | ﬁ

Close Chrl+F4

B yamAD2-O

@ Mew Project Wizard...
@? Cpen Project.,.. Chrl+]
Sawve Project

Save As...
G save al ChrHHShift+5

©linstd

T RUTRUTT T Output

Tryk f@rst pa ”Close Project” og derefter pa ”“Open Project..” og veelg projekt MUX2sim.qpf

Tryk pa "Start analyze & Synthesis”

Undersgger om dey/fejl(Errors) i opstilling!
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ModelSim
Nu skulle ModelSim starte op og vise dette billede.

™ MadelSim ALTERA STARTER EDITION 10.0c
File Edit Yiew Corpile Simulste Add Librasry Tools Layout Window Help
D-@We® FBR0T - ME%m|| 1 ojnmus| edan
% H Layout fopesign -l |
Columnlayoct [A11C01unns hdl |
i orary Hax]
[¥[hiame [fype [path 1=
-4l work Ubrary  gate_work
(el gate_work Ubrary  CifHouse of ay undervisning K2 :_work
(o4l 220madel Ubrary  $MODEL_TECHY. Jalterafvhd [220mode|
14k, 220mode _ver Ubrary  $MGDEL_TECH/. Jalterafveriog/220madel
(wiftl, atera Ubrary  $MODEL_TECHY. Jalterajvhd faktera
(sl altera_nsim Lbrary  $MODEL_TECH../alterajvhd/aktera_lnsim
(o4l altera_nsim_ver Library  $MODEL_TECHi.../alterajveriog/akera_nsim
il atera ibrary  $MODEL_TECH..[alterafuhdlfatera_mf
(o4l aera_mf_ver ibrary  $MODEL_TECHJ. Jalterajveriogfaltera_mf
(el albera_ver ibrary  $MODEL_TECHY. Jalterajveriogfakera
(el akgsb ibrary  $MODEL_TECHY. Jalterafvhdl/altaxb
(el akoxb_lib ibrary  $MODEL_TECHY. Jalterafvhd/altaxh
(wifll, akaxb_ver brary  $MODEL_TECHY. Jalterajveriog/atgxh
i, amisgx very  $MODEL_TECH. Jalterafvhdlarriagx
g, amisox_hesi Ubrary  $MODEL_TECH. Jakterafuhelarmian_hssi -
(4l ariage_hssi_ver Ubrary  $MODEL_TECHY. Jalterajverlogfarriagx_hssi
(el amiags_ver Ubrary  $MODEL_TECHY. Jalterajveriogfarriagx
(el amisi Ulleary  $MODEL_TECHY. Jaltersivhd st
(o4l arviai_hssi Ubyary  $MODEL_TECHY. Jalterafvhd farriai_hssi
(o4l ariai_hssi_ver Lbkary  $MODEL_TECHY. Jalterajveriogfariai_hssi
(si-fll, amiaii_pcie_hip Ubbary  $MODEL_TECHY. Jalterafvhdl/arriai_pcie_tip
gl arioi_pcie_hip_ver Ublary  $MODEL_TECH. [sltersjveriog/artiai_pcie_ip
g, amisi_ver Ublery  $MODEL_TECHI..Jalterajverloglamiai
(il amiaiigz Ubrkry  $MODEL_TECHY. Jalterajvhdariaigz
(4l amiaigz_hssi Lbrpry  $MODEL_TECHY. Jalterajvhdaniaigz_hssi
(el amiaiigz_hssi_ver Lbr§ry  $MODEL_TECH;. jalterajverioglarriaigz_hssi
(+-4ll amisigz_pcie_ip Lbrgy  $MODEL_TECHY, Jalterafvhd arrisigz_pcie_hip
(+-4ll arriaigz_peie_hip_ver Lbrdy  $MODEL_TECHY. Jalterajveriogfariaigz_pcie_hip
(sifll. amiaiigz_ver Lbrgy  $MODEL_TECHY. Jalterafveriogfarriainz
i, amiav Ubrafy  $MODEL_TECHI..[alterajvhdjarriav
L sriav_hssi_ver (empty) Ubrafy  $MODEL_TECH. [atersjverlog/amriav_hssi
A, arav_prie_hip_ver tempty) Librar $MODEL_TECH{. /alterajverlog/arriav_pcie_hip
A armav_ver (empty) Librar $MODEL_TECHY. Jalterajveriogfariay
(el eyelone Librar $MODEL_TECHY. Jalteraivhdjcyelone
(o4l cvelane_ver Librar: $MODEL_TECHY. Jalterafveriog/cyclane
(o4l cyclonei Librar, $MODEL_TECHY. Jalterafvhd feyclonsii
(sifll cycloneii_ver Librar, $MODEL_TECHY. Jalterafveriogfcycloneii
Gl evcloneii Ubrary]  $MODEL _TECH..Jalteraivhdjeyeloneii
(il cvclonei_ver Ubrary|  $MODEL_TECH]. Jakersjveriogicycloneii
il cycioneits Ubrary|  $MODEL_TECH. jalterajohdjcyclongils -
i tibrary [[E5 Project EE|
A Transcript - Hdix
+ (=
#
nodetzim> j
<Ho Design Loaded> Mo Euntett) 4

|

Tryk pa menu Simulate og derefter Start Stimulation
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.

.
M Start Simulation @
Design I WHOL ] Yerilag ] Libraries ] SDF ] Others ] ﬂ_ﬂ
‘I"IName |T';.-'|:|e |F'ath i‘

- vanrk, Library gate_work,
+1 E] musx2sim Enkity: C:\House of technologyFPaa un
ﬂ—m gate_wark Libraty C: House of technology [FPGA un
+Hl) zzomodel Library $MODEL_TECH]. . Jalterafvhdlfz20
+H} 220madel_ver Library $MODEL_TECH]. . falterafverilog):
+|—j|[ alkera Library FMODEL_TECH]. . alkera/+hdlfalte
+|—jI[ alkera_lnsim Libraty FMODEL_TECH]. . alkera/+hdlfalt:
+|—jll altera_lnsim_wer Library $MODEL_TECH]. . Jalkera/verilog):
+|—jl[ alkera_mf Library $MODEL_TECH]. . Jalkera/~hdlfalt: J
A - ca P T T ' a T
< ]
Design Unit(s) Resolution
|wu:|r}:.mux231m default j
Optimization
| Enable optimization Cptimizakion Options. .. |
o4 Cancel |

Udvid ved at trykke pa + ved Work

Tryk OK
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M ModelSim ALTERS STARTER EDITION 10.0c

l= & )®)
File Edit Wiew Cornpile Simulate Add  Structure Tools  Layout Window Help
BET R ILITE JvME"E’éM Jrrrrﬂﬂ i @@\ @4 e B weHARBRS WP ER DY
4‘ Layout [1aulate J A H E “ Y ’x EX Y ’x”@“
r I H ¥ H Cohamrlayock [aL1Co Lunns - |
b Hat x| [ §u objects + @1 ||| gg| Wave - Defaul. 0 x|
B
¢ T cyelonei_io{structure)
[ (seitereny cyelonei_in{structure)
E e \Data_beria~T,  cyclonsi_iolstruckure)
ol et cyedonei el combvital_
oM toupit~T, cyclonei_iofstruchure)
@ lne_71 muxBsim{structure)
@ ine_72 muscesin(structure)
@ ine_73 muxsim{structure)
@ ine_74 muxsim{structure)
@ ine_75 rus2sim(structure)
@ Ine_76 mU=2sim(structure)
@ lne_77 mux2sim{structure)
M standard standerd
1 textio textio
M stdlogc 1164 std logic_t1e4
W vital_timing wital_timing —

I vial prinitives

B std logic_aith

I8 eyclonei_stom_pac...
18 cydloneii_componen,..

vital_primitives
eyelonei_stom_pack
cyelonel_conponents
std_logic_arith

Hdl x|

4% Processes (In Region) —

Type (itered)
?
?
Cl
Cl
Cd
Cd
L]
all __| _ o
i vibrary [ (29 Project | &) sm KR 5
A Transcript
# - Compiling architecture structure of wuxZsim

i[vstr 4

ow: Ops Dekai 0

[simegmuczsim

Simuleringen skal kgre i 800ps.

Hgjre klik med musen i dette felt og vaelg: Zoom Range szttes til 800ps.

™ Wave Zoom !lcl = S

Stark: |III ps

End: |8IIIIII pa

Ik | Zancel Apply
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4 Obiects 1 H x|
1'1Name _\|value |kjn-:| |M|:u:|e
Q Data_benl

-

Wiew Declaration
View Memory Conbents

fdd

Copy
Find. ..

Insert Breakpoint

Toggle Coverage

Farce...
gnd MoForce
ko Clack. ..

Change...

Signal Radix. ..

Creake Wave, ..

Signal  Internal

LU U U Y T T T U U U U U T U U U U e Y

Generate a waveform for Select Pattern

any signal for the chosen —Patterns
pattern. % Clack |sim:fmuxzsimeata_henl
The allowed patterns
are:

Signal Mame

" Constant Start Time End Time Tirme: Uit

Constant " Random [0 1000 b= |
Clock i Repeater

Fandon
Repeater
Counter

™ Counter

< Previous Mext = Cancel
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ﬁ Create Pattern “izard [ 2|
Generate a wawveform for - Select Pattern Signal N
any signal for the chosen Patterns gnal Hame
pattern. ™ Clock |sim:fmu:-:zsimeata_henl
The allowed patterns ~
are: o Start Time End Time Tine: Uit
Constant " Random |I:I g00 |ps ﬂ
Clock " Repeater
Randon — " Counter
Repeater
Counter j
< Previous Mext = Cancel
Vzlg Random i 800ns.
ﬁ Editifmuxd sirmfData_bend «<Pattern ; random = [ 27 |
Specify the Random Pattern Init'?‘j':i?&'ﬁ'tt”bums
Attributes.
1)
Pattern Period Tirne nit
EE s v
Fandom Twpe Seed value
|I-I|:|rmal ﬂ |5
< F'revi-:uus| Finish | Cancel |

Skift Pattern til 25ps og Random type til Normal ved Data_ben?2 skal det se ud sadan:

Specify the Random Pattern
Attributes.

ﬁ Editfrmusd sirnfData_benl «<Pattern @ random =

|§|
R.andorn Attributes
Initial Yalue
i)
Pattern Period Tirme Unik
EE s |
Random Twpe Seed Yalue
|E:-:p|:|nential j |5
< Previous | Firish | Cancel

Ellers vil Data_ben2 og Data_benlvere ens.
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Skal Data_ben2 aendres hgjreklik pa Data_ben2 og vaelg Create/modify Waveform.

| Wave - Default

Objeck Declaration

add
Edit
Yiew

R adix
Formak

Eraup...
ngroup

Force. ..
MaoForce
Clack, ..

Pattern Period 2ndres til 100 ps.

Propetties. ..

ﬁ Create Pattern Wizard

Generate a waveform for
any 2ignal for the chosen
pattern.

The allowed patterns
are:

Constant

Clock

Random

Repeater

—Select Pattern

Counter LI

—Patterns Signal Mame
& Claock, |sim= JuuxZsin/Skifter
" Constart start Time End Time Tirnie Uit
i~ Random ||:| =00 |ps ﬂ
o Repeater
™ Counter
< Previous Mext > Cancel

Det samme ggres med Data_ben2.

Maerker Skifter med hgjre musetast og vaelg Create Wave...
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ﬁ Create Pattern “izard [ 2|
Generate a wawveform for - Select Pattern Signal N
any signal for the chosen Patterns gnal Hame
pattern. * Clock |sim:fmu:-:231mf5}:ifter
The allowed patterns ~
are: o Start Time End Time Tine: Uit
Constant £ Random |I:I g00 |ps ﬂ
Clock " Repeater
Randon — " Counter
Repeater
Counter j
< Previous Mext = Cancel
Tryk Next
ﬁ simufrmuxd simfskitter <Pattern ; clock = [ 3|
. Clack aktributes
Specify the Clock Pattern
b i Initial Walue

Attributes.

o —

Clock Period Tirne Linik
|200 s vl
Dty Cyile

e —

< Previous | Finish

Cancel

Seet Clock Period til 200ps.

Hvis man vil &ndre data grafisk kan det ogsa lade sig ggre:
e Maeerkerer siganlet (eks. data_ben1)

e Tryk pa Edit mode

Tools  Layout\ Window Help
dE T M J iNo [wo @ a

—

e Jﬂﬂﬁﬁﬂb

e Markerer det omrade der skal &endres, ved at stille kursen ved startpunktet og traek den hen til

slutpunktet. Hvorefter det ser ud som forneden.
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M Wave - Defagp —————— ... —

o Tryk derefter pa Invert knappen!

e EEEAG [RGB 9 YO
> E||QQQQR || By THMR WL

----- e Tt

oA

M Edit Inwert 3

Signal Mame

[Edit: /muxZsin/Data benl

Skart Tirme End Time Tirne Unit
|350 EEE b= w|

m Cancel

e Ovenstdende billede fremkommer til at rettt tiderne ind sa de er helt preaecise.
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Output 51gnalet skal tilfgjes Wave vinduet!

| I —1 |

‘I Objecks i 1 H J Wave - Default ——

[+ X |

Data_benl Signal

Data_henz Signal

Skifter Signal Yiew Declaration
\Data_benl~combout, Signal Ink Yiew Memory Conkents
) Signal

mbout Signal Add

0_combiouk!, Sigrial  Inf Copy

Signal  Int Find. ..
Signal
Signal Inf Insert Breakpoink

n:|ru:| Signal  Int Togagle Coverage

unknio " Signal
. Farce...
Signal

MoForce

Clock...
Change. ..

Signal
Signal
Signal

Signal Signal Radix...

Signal Creake Wave. ..

Signial  IrHiee—

L . O U U N U U R U U U U U U U S Y

Signal  Internal

Hgjreklik pa Output og veelg: Add>To Wave> Selected signals.
Gem!!!

Nu skulle Wave vinduet se ca. sadan ud!

Jd

M ‘ave - Default

SHAA||[@ 4 «» (B lﬂDps:Illlli@%@ RARCE

kL

| xlmf 4

(>xi@]acaaa|[ LNi#IS

sim; ,l'mux25|m,|'0ut|:uut -Mo Data-

Nu skal simulering gennemfgres.
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[@ 4 4= (EF[ dopeSfELEIRL XS
S| BATD||* iG] QS

Stil simulerings leengden til 800ps.

Tryk pa Run-all

ERLd lrlTnpsjliltmaﬁ MR EB- 0|
N & @ J|—JJ

— 1 P

k| -Mao Data-

Andering af kurver og ny simulering!
Hvis der er sendret i kurverne for input, skal der trykkes pa Restart simuleringen kan begynde!

t e (ERT s e ELEIEL B4
flla-aca)| | & aae

Nu kan der simuleres igen Run-All
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Timing simulering
Hvis der skal analyseres pa den reale forsinkelses, hvor der tage hensyn til FPGA’s routning og forsinkelse
mellem LUT ene skal SDF benyttes i forbindelse med simulering.

Tryk pa Start simulation

M Start Simulatian [ £2 |
Desian I YHOL ] YWerilog ] Libraries ] SDF ] Cthers ] ﬂﬂ
T‘Ir'-.lame |Type |F‘ath il
- wark, Library gake_waork,
+HE] muxzsim Enkiky ZiHouse af technology\FPGS un
+l aate_wark Library ! JHouse of technology/FPEA un
+H 220model Library $MODEL_TECH]. . /alterafvhdlf220
j—ﬂl 220model_ver Library $MODEL_TECHY. . faltera/verilog):
ﬂ—m altera Library FMODEL_TECH, . Jaltera/+hdl/alt:
ﬂ—ﬂl altera_lnsim Library $MODEL_TECH/. . faltera)vhdlfalt:
1,—['1 altera_lnsim_wver Library $MODEL_TECH/. . [altera)verilog):
+Hl} altera_mf Library $MODEL_TECH/ .. falkerafvhdlfalte J
An - - feem e e . " I
« ]
Design Unitfs) Resolution
|wu:urk.mu:-czsim default ﬂ
Optimizakion
[ Enable optirmization Optimization Options. .. |
ik | Cancel

Maerkere Mux2sim som vist!

Tryk pa mappen Libraries og derefter pa Add.. og maerkere den viste sti i billedet.
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ﬁ Start Simulation | 2 |
Desian ] YHOL ] Werilog  Libraries I SDF ] Cthers ] ﬂﬂ

Search Libraries { -L )

C:/alterasll.l/modelain asesalterasvhdl/ocycloneii Add...

Modify. ..
Delete

Search Libraries First ( -LF )

add...

Modify. ..
Delete

Ik | Cancel

Tryk pa OK

Her efter er processen den samme som med simulering veelg input Pins og lav bit m@nstre samt hvor lang
tid simulering skal kgre.

OBS. Det kan drille, sa luk ModelSim og Quartusll og start dem op igen.



