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Getting Started With Quartus® Il Software

Start Designing Start Learning
Designing with Quartus Il software The audiofvideo interactive tutorial teaches
requires 3 puejeet = - you the basic features of Quartus N software
-~ SO
7 -
Create a New Pro) \ : g
'/ Prbinsbe ot i \ Open Interactive Tutorial
\ I
5% Open Existing Project J,’

Open"Recent Project=="
D:/homel/design/nios2_wishbone/nios2e_sys/nios2e sys.qpf
D:/homelyckomizol/design/DEO/nios2_vga_ap/nios2_vga_ap.qpf
D:/homelyokomizo/work/camera_de0/camera_ap.qpf
D:/homelyokomizoldesign/DEO/nios2_vga_ap/nios2_vag_ap.qpf
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@ New Project Wizard ==
Introduction

The New Project Wizard helps you create a new project and preliminary project settings, induding the following:

Project name and directory

Name of the topevel design entity
Project files and libraries

Target device family and device
EDA tool settings

*eeee

You can change the settings for an existing project and spedfy 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.

[ Don't show me this introduction again
-y

A ~
N
== (arem [y =
S
NEXTZ0 Uws
@ New Project Wizard ==

Directgry, MName, -Level Enti elof5
/gm J-TQD\\ ty [pag 1
\What is the working directory for this pro]&'f\
V4 C:/design/nios2_wishbane fnios2e_sys \ E]

W Whatis the name of this project? \‘
nios2e_sys . E]
\Y What is the name of the topevel design entity fof this project? This name is case sensitive and must exactly match the entity name in the design file.
\\niDSZEjys ,, E]

’——~\

s

[ < Back ([ Next >
A3

][ Temish || caneel ][ meb
N

4
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€% New Project Wizard

Add Files [page 2 of 5]

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

File name: E] Add

lgﬂgN;ne Type Library Deﬂﬂw\mmems Tool HDL Version
7 Veril... ~ Default
. Weril... \ Default Remove
. Qsy.. \
veril... 1 Default Up
.. Veril... 1 Default
. Veril.. V4 Default Down
4 WVeril P4 Default -
N\ .. Veril... ” Default Broperties

Specify the path names of any non-default libraries.

[ <Back | [ met> |[ Emsh || concel |[ heb

BEHT— 5 DB

@ 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 'Available devices' list
Eamily: |Cyclone ITI A Package: [nny v ]
Devices: |All - Pin count: [&ny v ]
Target device Speed grade: ["\H"I h ]
Auto device selected by the Fitter Name filter:
@) Specific device selected in "Available devices' list Show advanced devices HardCopy compatible only =)
Other: nfa

Available devices:

Name Core Voltage LEs User I/0s Memory Bits Embedded multiplier 9-bit elements PLL  alC*
EP3C16E14417 1.2V 15408 85 516096 112 4 20
EP3C16F256C6 1.2V 15408 169 51609 112 4 20
EP3C16F256C7 1.2V 15408 169 516096 112 4 20
EPW QF----ﬁm-£L 516096 112 4 20

- ﬁ?nClﬁFZEEI? 1.2V 15408 169 =~ ~ 516096 4
l _-_-Eﬂ
e A T S * =l
4 1 | *

Companion device (2
HardCopy: -
Limit DSP' & RAM to HardCopy device resources
- —
1’ =~

o

\
[ <Bad(‘ ]| Next > l' Frish | [ cancel ][ e

\~——’
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@4 New Project Wizard

EDA Tool Settings [page 4 of 5]

Specify the other EDA tools used with the Quartus II software to develop your project.

EDA toals:

Tool Type Tool Name Format(s) Run Tool Automatically

EDeswgn Entry/Synthesis

Board-Level Timing <None =

Formal Verification

Symbol <MNone >

Signal Integrity <Mone =

Boundary Scan <None>

<Mane > - ] <Mone > - Run this tool automatically to synthesize the current design

Simulation <Naone > ¥ [ <Mone= - Run gate-evel simulation automatically after compilation

Al Y

¥ \
y 3
< Back ‘ ] [ Mext = J [ ) Einish ] [ Cancel ] [ Help
N
bt
@ New Project Wizard

Summary [page 5 of 5]
When you dick Finish, the project will be created with the following settings:
Project directory: C: /designnios2_wishbonefnios2e_sys
Project name: nios2e_sys
Top-evel design entity: nios2e_sys
Number of files added: [}
Number of user libraries added: i}
Device assignments:

Family name: Cydone IIT

Device: EP3C16F484CE
EDA tools:

Design entryfsynthesis: <Maone> («MNone=)

Simulation: <Mone> (<Mone =)

Timing analysis: 0
Operating conditions:

VCCINT voltage: 12V

Junction temperature range: 0-85°C

FinishzoUwos 7Bl y FHAMERIESND




Quartus II 32-bit - C:/design/nies2_wishbone/nios2e_sys/nios2e_sys - nios2e_sys
File Edit View Project Assignments Process:‘ng|rmls Window Help S

DEeEHd & sl » o
[rios?.e_sys
Project Navigator
Entity
Cydane III; EP3C 16F484Cs

W niosZe_sys ﬁ’@

HiE_-rard'u-I | Files | o Design Units |
Tasks @F
Flow: ’Compdation v] [Cushon'ize

Task

4 P Compile Design

4 P pnalysis & Synthesis

4 L} 3
; ® W <<Search>>= v
#|| Tvpe Message
wlll 4
31\ _system /\_Processing /% Extra Info _f\_Info f’& We
4
2 |L0cati0n:

Starts Qsys System Integration Tool

Qsys Zi#2E)

Run Simulation Tool
Launch Simulation Library Compiler

e

n Launch Design Space Explorer

{E} TimeQuest Timing Analyzer
Advisors

Chip Planner {Floorplan and Chip Editor)
Design Partition Planner

Netlist Viewers

SignalTap II Logic Analyzer
In-System Memory Content Editor
Logic Analyzer Interface Editor
In-System Sources and Probes Editor
SignalProbe Fins. ..

Programmer

ITAG Chain Debugger

Transceiver Toolkit

sEH2E Emim H9

External Memory Interface Toolkit

7

MegaWizard Plug-In Manager
Nios II Software Build Tools for Edipse
SOPC Builder
-
Qsys \N
L2 >

Customize. ..
Options...

License Setup...

x] ¥ EE

scription Edition Free 30-Day Trial

MEASURABLE ADVANTAGE™

Documentation

Fl

v| | Locate

0%  00:00:00

i {Eof 1R
B

|

FADbT

3

4 FE1Au b

FrAlAE: |niDsZe.qsys

w

 mo |

Fyia=h FrAlAAT: [AnySystemFies(‘

gsys, *.s0pc) - ]

nios2e. qsys 5%




& Qsys - nios2e.qsys (C:¥design¥nios2_wishbone¥nios2e_sys¥nios2e.qsys)
File Edit System View Toole Help

==

Component Library System Contents | Address Map Clock Settings |
Project Settings Instance Parameters I System Inspector | Generation
4 X
Project |' i = 2 |
Lg New component.. Create simulation model: None
? avalon2wb Create testbench Qsys system: | yone
b--System L
Library Create testbench simulation model: | jgne
Bridges
Clock and Reset [ sy
Configuration & Programming Create HDL design files for synthesis
DSP
i Embedded Processors Create block symbol file (.bsf)
Interface Protocols
Bl-Memories and Memory Controller: [~ output Directory |
Wicracontroller Peripherals Path: C:/designinios2_wishbene/niosZe_sysinios2e E]
Peripherals Simulation:
PLL .
Qsys Interconnect Testbench:
SLS .
Synthesis: o 2 oz
Verification & = = e_sysini
[#-Window Bridge
4| 1 | | = ——
7 So
o | [l || Coomme )
A
Messages ‘
=
Description Path ;3
E|® 4 Info Messages ol
=
@ Memory wil be inttialized from onchip_memory2_0.hex System.onchip_memory2_0
@ PI0 innuts are not hardwired in test hench lndefined values wil be read from PIO innuts durind Swstem nin 1 kA
0 Errors, 0 Warnings

Nios I Z4ERk

‘= Generate Completed

@' Info: nios2e: Done nios2e”™ with 25 modules, 31 files, 1584145 bytes
@' Info: ip-generate succeeded.
@ Info: Finizhed: Create HDL design files for synthesis

4 |

@' Info: cmd_xbar_mux: "nios2e” inztantiated altera_merlin_multiplexer "cmd_xbar_mux"
@' Info: rep_xbar_demux_002: "nios2e” inztantiated altera_merlin_demultiplexer "rsp_xba
@ Info: rep_xbar_mux: "nios2e” instantiated altera_merlin_muRliplexer "rsp_xbar_mux"
@' Info: Reusing file Cildesign/nios2_wishbone/nios2e sys/nios2elsynthesis/submodule
@ Info: rep_xbar_mux_001: "nios2e” instantiated altera_merlin_multiplexer “rgp_xbar_mu
@' Info: Reusing file Ciidesigninios2_wishboneinios2e_sys/nios2elsynthesis/submodule
@' Info: irg_mapper: "nios2e” instantiated altera_irqg_mapper “irg_mapper”

1

4% Generate Completed. 0 Errors, 2 Warnings

-,

f| Close

)

NiosT{ERSET




‘design/nios2_wishbone/nios2e_sys/nios2_sys - nios2_sys

Fle Edit View Project Assignments [Processing | Tools Window Help &)
D@ S +2@ o0 Sphaag, Ctrl45hift+C
[nios?._sys ‘] » {m;tComulaﬁon’) Ctrl+H
|Project Navigator | B AnalyZ=E e Fie
Start 3

Entity
Cyclone III: EP3C 16F484C6
|=‘ nios2_svsr!-=E|

=

Update Memory Initislization File

Compilation Repart Ctrl+R

PowerPlay Power Analyzer Tool

&
Hierarchy Fies o Design U ¢ 55N Analyzer Tool
[Tasks
Fow: | Compilation ~ | [customize...|
Task -

- |" Compile Designl
4 W Analysis & Synthesis
L[}

S

Search altera,com

e B L e S

oad Subscription Edition Free 30-Day Trial

MEASURABLE ATVANTA

@ Documentation

=  Buy Software

X VW <<Search>>

em x|

Type Message

4

w
o
Il

i}
= |L0cah’0n:

%\_System f\_Processing f\_Extra Info /\_Info /\_Warning /% _Critical Warning /% Error /\_Suppressed [\ Flag [

Locate

Starts a new compilation

AN ILERE

0% 00:00:00

Search altera.com

Dedd & 4 B oo oo Run Simulation Tool »
= &, Launch Simulation Library Compiler
[nios2e_sys - ¥ 2 L 5 e
. Launch Design Space Explorer
Project Navigator L= =
{I} TimeQuest Timing Analyzer
Entity
. [ o 5 Flow Status Successful - Mon Mar 11 17:54:16 201+
Cydlone I11: EP3C16F434CE visors Quartus II 32-hit Version 12.0 Build 232 07/05/2012 SP 151 We
a4 BB nigsze i i
¥ nose_sys @ Chip Planner {Floorplan and Chip Editor) Revision Nam.a H!HSZE—SYS
b gk PWMPWM_O TopHevel Entity Name nios2e_sys
& Design Partition Planner Family Cydone I
« . 3
Netlist Viewers 4 Device EP3C16F484C6
& Heerarchy Timing Models Final
1 signalTap I Logic Analyzer 4 Total logic elements 2,291/ 15,408 ( 15%) =
Tasks ® ¢ em  InSystem Memory Content Editor Total combinational functions 2,134 / 15,408 { 14 %)
Flow: | Compilation ~ | [(Customizel [®]  Logic Analyzer Interface Editor - ‘;I’ed"z::d mEELEET E‘f" ErTaisea)
otal registers
Task E In-System Sources and Probes Editor Total pins 12347 (3 %)
il | v Total virtual pins 0
' 4 W Compile Design - o .WR o
- . ‘ % Programmer ‘ Total memory bits 272,384 516,096 ( 53 %) L4
v 4 W Andlysis & Synthesis ! . P Embedded Multiplier 9-bit clements 0 /112 (0 %)
. — B e o - Xl JAG Chai Qabfoer Total PLLs 1/4(25%) S
B Transceiver Tookit H ][ ] | D
g X T cosearches « | # External Memory Interface Toolkit
@ || Type Message *%, MegaWizard Plug-In Manager o
b (i)Info (332114): Report Mecasty Nios 1T Software Build Tools for Edipse ns.
\Plnfm (332102) : Design is nOC | Wy sopc puider rements
\y:[nfu (332102): Design is not ;!‘ T Ements
3 [y:[nfo: Quartus II 32-bit Time(] pnl. 0 errors, 30 warnings
\ii)Infn (293026) : Skipped moduld . Tdsaipts... the assignment FLOW_ENAELE_POWER ANALYZER D
() Info (293000): Quartus IT Full custo rrors, 113 warnings -
ustomize...
el ¢ LLi} r
o Options. ..
3\ System (4) \_Processing (419) /\ Extra Info J\ In Error_f\_Suppressed (13) J\ Flag /
£ Location: LR EE o ][ Locate ]
Opens a Programmer window 100% 00:01:28

DEO & PC % UDB T## L T

055 TDiEEE




-

@ Programmer - C:/design/nios2_wishbone/nios2e_sys/nios2e_sys - nios2e_sy... E\@
File Edit View Processing Tools Window Hep 52 Search altera.com @
| &, Hardware Setup....| USB-Blaster [USB-0] Mode: |ITAG »|  Progress: D
Enable real-time ISP to allow background programming (for MAX II and MAX ¥ devices)

== I File Device Checksum Usercode Progra
Wi start I Config
T —— T knios2e_sys.sof {EP3C16F484 00267076 FFFFFFFF
=]
ad Auto Detect
¥ Delete
(2 Add File...
B2 change File...
4 0 b
B save File i
(22 Add Device... =
rAGEREEAEE ] R
foue i AGERA
oI ta a!
-ﬂﬂ Diawn 4 i: 4 =
'n M -

FPGA [CEERT—H EEAH '

-NiosIIEDS (Nios Il Software Build Tools) TY 7+ 7%EYET,
ROV Iz 7700 29 FEERTHDTES 2BBELELTEITLTLESL,
EEELLTEALEWEY I bz 7700 FEERTIS—IZHRYET,

= Workspace Launcher

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

-——
————— ——
oy L ——

ﬂorkspace(\?: ¥design¥nios2_wishbon e¥nios2e_sys¥soft¥workspace| ‘} Browse...

~ -
--—-—————-—————————_—

[7]Use this as the default and do not ask again

[ oK | | Cancel

EDS ANHEEIT B & T—U AR—REBENERINET, FKET T 4+ JLF /soft/waorkspace &% 5E

)



~ Nios IT -
File| Edit Mavigate Search Project Run  NiosII WW—{!D_

New Alt+Shift+N » &N\os 11 Application and BSP from Template
Open File... N\os?@lﬂl—l——--———-__—
Close T Nios 11 Board Support Package
,,
Clase Al Crl-+ Shife + W ios IT Library
% Project...
Save Ctrl+S
save As % Other.. Cerl+N
Save All Ctrl+5Shift+5
Revert
Move...
Rename... F2
&' Refresh F5
Convert Line Delimiters To 3
Print... Ctri+pP
Switch Workspace 3
Restart
g2y Import...
e Export..
Properties Alt+Enter
Exit
[E¢ Problems 52 . & Tasks] = Conso\e] = Properties) %
0 items
Description -
R ——
0* 0 items selected

Tutorials
Go through tuto

Samples
Try out the sampl

What's New
Find out

Workbench
Gototh rkbench

ROV Iz T7IOD Y MERK '

Nios Il Software Examples

Create a new application and board support package based on a software example template

Target hardware information

- - - ] ] ] ] ~
SOPC Infermation Qé name: C:¥design¥nios2_wishbone¥nios2e_sys¥nios2e.sopcinfo '5
-~y -
CPU name: Tnloqusys-------'r_-_-__
»Epll_oamurmﬁh —_———
f Project name: | pwm_swi
~
~—-——-——————
Use default location
Project location: |C:¥design¥nios2_wishbone¥nios2e_sys¥software¥pwm_swil | U
Project template
Templates Template description
Blank Project = | Hello World Small prints 'Hello from Nios II' to o
Board Diagnostics STDOUT. The project occupies the smallest memory
Count Binary || footprint possible for a hello world application.
Hello Freestanding 0
Hello MicroC/05-11 This example runs with or without the MicroC/OS-1I

o BT = = == == == lemmpgng and requires an STDOUT device in your

T | sy rerovare

For details, click Finish to create the project and refer

- - ——— —

@ | < Back |[ Next = ql Finish :Ij’

i ———

sopc 774, AT Y FRIEE




N PWM_SW
File Edit Source Refactor Navigate Search Project Run NigsII Window Help
D-ERal B (@G B0 @SS A
R IR IR =

[€] hello_world_small.c &2 = B[E= outline 52 = El] &) Welcome 12 = EIW
- = . - =
B [2] pingMude "sys/alc soHEo.h" o LR e
425 pwm_swi| 2l pfncinds msystem.nm N Bl sys/alt_stdio.h
b Includes stem.h
et ¢ AVALONZWS_0_BASEADDR A ?\L’MO SASEADDR
" & system 4| #define PWMO_BASEADDR  0xSO8y( # -
» [ hello_world_small.c 4|  acrine puM1 BasEapDR oxsoong # PWMI_BASEADDR
create-this-app /4 # GPO
[ Makefile /] #define GPO (*(volatile m \ # PWMO_CTRL
#define PWMO_CTRL (*(volatile t Tutorials
readme.txt PWMO_DIV
. , #define PWMO_DIV (®(volatile t ‘ # - Go through tutoriz
b (25 pwmn_sw1_bsp [nios2e] I #define PWMO_PERICD (*(volatile | # PWMO_PERIOD
l #define FWMO DC (*(volstile mne | # PWMO_DC
l l # PWM1_CTRL
X . .
#def]_ne BWM1_CTRL ( :volat?le T # PWML_DIV Samples
\ #define PWM1 DIV (*(volatile 1 [ Try outthe
[} #define PWML_PERIOD (*(volatile # PWMI_PERIOD
\ #define PWM1 DC (*(volatile mnsp| # PWM1_DC
e main() : int
V| int maing What's New
\ { , Find out
N\ mWMo_DIV = 100; /
N\ PWMO_PERICD = 100; /’
0_DC = so: ¢ =
Mg nTir = 1A, ” S Workbench
4 - 3 Go to the workbench
[ Problems | ] Tasks [ El Console 53 . = Pmpemesw =d
C-Build [pwm_sw1] O GE) BEEB| B -~
P
###% Clean-only build of configuration Nies II for project
pum_swl ®Eex
make clean
[pvm_swl clean complete]

i &5 pwm_swl

pwm_s1 [Z3 % Hello_world_small.c [Z# > >0O— KF—4® opencores_ip/de0/ Hello_wor|d_small.c
DAREZEZTELE—TT %,

PWM_SW.
File Edit Source Refactor Navigate Search Project Run NiosII Window Help
BB =E=TETN (E ST @ B O @S S

5
o~ 5 ¥ s S

W [€ hello_world_small.c 52 = O/ 3z Outline 2 = ﬁ]

G|~ #define PWM1_DIV (*(volatile 1. PR R o % T
= T fidefine FWM1 PERICD (*(volatile W
4 25 pwm_s - s hile mos U sys/alt_stdiol
b 4% Bin = system.h
s gEimd  G0IMo # PWMO_BASEADDR
> = obj Open in New Window # PWM1_BASEADDR
3 sl GPO
& sy Copy Ctrl+C #
> [ hell # PWMO_CTRL
s 42 pw Paste Ctrl+V # PWMO DIV Tutorials
cref % Delete Delete # PWMO_PERIOD AL IS
#  Remove from Context Ctrl+Alt+Shift+Down # PWM07DC
Move... /srEar N
fatrat # PWMI1_CTRL
Rename... F2 Hios I # PWML_DIV ‘?rﬂfrggﬁr?e
B read puy  Import... | # PWMI1_PERIOD
b 1ES pwm_s Brports _ res- # PWMI1_DC
- ---N e main() : int
( Build Project P What's New
~~(!Vmulirﬁ)i:&...—--—’ Find outy i
& Refresh F5
Close Project
Close Unrelated Projects = ‘Lv orkbeneiy
b Go to the wi
Build Cenfigurations 3 = Propertlas] =0
Make Targets * ldware configuration [Nies 1T Hardware] nios2-¢
Tndex %% BAEEE <D m
CHi PSH
Convert To... . 2
s ¥ lss oxo0000020
Debug As 3 @
Profile As > b i}
= p Team L3
i La Compare With 3

EL R &EET



18 hello_world_small.c 52 = 8|3z outline 33 =8
#define PWM1 DIV (*(veolatile 1.0 A laz \@\ \s @ EHE =4
#define PWM1_PERIOD (* (volatile
< ey _
4 |a‘:7 Pt New ) htile une l sys/alt_stdio.h
v B 4 system.h
b I Enint # PWMO_BASEADDR
L= Open in New Window # PWMI1_BASEADDR
[ &= S # GPO
Coj Ctrl+C
> @ h e * # PWMO_CTRL
b 49 p Paste Cerl+Vv # PWMO_DIV
¢ ¥ Delete paEE # PWMO_PERIOD
[o M % Remove from Context Ctrl+Alt+Shift+Down # PWMO_DC
//strat -
= Move... S
BN //3rran # PWMI1_CTRL
p Rename... F2 m Nios I # PWMI1_DIV
Mg Import.. . # PWMI1_PERIOD
xitcs. *
b =S pwm WA Export... 4 # PWMI1_DC
@ main() : int
Build Project
Clean Project
# Refresh F5
Close Project
Close Unrelated Projects v
Build Configurations LI e =] Proper‘ties} =0
Make Targets b @@|5ﬁ5ﬁ|§=\u|l‘ja'rﬁ'
Index » o
wvtes free for stack + heap.
Convert To... T
Run As » | & 1 Lauterbach ISS
Debug As 2 2 lication
q _IEL_LM&AD&_~ K
Profile As P 3 Nios II Hardware > g
S Team V| T ahirmceH odelot T =
. Compare With

Run Confinurations...

Tutorials
Go through tuto

Samples
Try out the

What's New

Workbench

Go to the workbench
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