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Getting Started With Quartus® Il Software

Start Designing Start Learning

Designirng with Quartus I software The audiofvideo interactive tutorial teaches
requi'ry e L — - you the basic features of Quartus N software
-

7z \\
Create a New Project - .
(\ (New Project Wizard) ,‘ Open Interactive Tutorial
<

PN
v

-
L T T
Open Recent Project:
D:home/design/nios2_wishbonefnios2e_sysinios2e_sys.qpf
D:/homelyokomizo/design/DED/nios2_vga_ap/nios2_vga_ap.qpf
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@ New Project Wizard (me3a]
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 topJevel design entity
Project files and libraries

Target device family and device
EDA tool settings

*eEee e

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.

[T Don't shawe me this introduction again

P
A
N_ "
NEXTZo ) ws
@4 New Project Wizard ==

DirectopyName, [op-Level Entity [page 1 of 5]
-~ SS
ylﬁt is the working directory for this prh{f‘

/¢ C:/design/fi2c/nios2e_sys \ E]
' What is the name of this project? \\
nios2e_sys 1 E]

What is the name of the topJevel design entity;‘ this project? This name is case sensitive and must exactly match the entity name in the design file.

N\ nios2e_sys / E]

s’
L_h&g\shng Project Settings ’/

-

D LS

'/
[ < Back “] [ MNext =
-

N
[" Einish H Cancel H Help ]

g

]
\~——,

HE ALY [{EE]/i2¢/nio2e_sys. 7O TH b4 :nios2e_sys FIEFE



€4 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.
Note: you can always add design files to the project later.
FEile name: o ——— E] Add
- ~
Fﬁﬁme Type Library Design Ewynthesis Tool HOL Version Add Al
," f i veril... N Default
V2 Weril ‘\ Default Remove
. Verl... 1 Default
. Qsy.. \ Up
weril... Default
Veril \ Default Down
veril... 1 Default -
Veril... ) Default Properties
weril... Y4 Default
. Vel V4 Default
\ . Verll . / Default
N dk_g... Veril... V4 Default
N ~ avalo... Veril.. ’, Default
~ ~ -
N =
Specify the path names of any non-default libraries.
[ < Back I [ MNext = ] [ Finish ] [ Cancel ] [ Help
= = .
St T—2MEM
@3 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: [My - ]
Devices: |All - Pin count: [my v ]
Target device Speed grade: ["\m‘I hd ]
() 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 If0s Memory Bits Embedded multiplier 9-bit elements PLL a3l +
EP3C16E14417 1.2V 15408 85 516096 112 4 20
EP3C16F256C6 1.2V 15408 169 516096 112 4 20
EP3C16F256C7 1.2V 15408 169 516096 112 4 20
EP3C 155 3aa( -!!!---—--!:me—.wg_~ 516096 112 4 20

- ﬁ’?nClﬁFZSGI? 1.2V 15408 169 ‘N 516096 112 4 20
f\ EPSCIGF484C 347 ) 5160% e ¢ |uf
~ -
ERSCISEEACT L2V 15408 - 516096 112 4 20
—H-...-,%...-n-,-w‘—————‘n,!- _315— e aam B —y .~
4 [ ] ¢
Companion device (2
HardCopy: -
Limit DSP & RAM to HardCopy device resources
-y,
Pia o
y i Py
[ < Eack“‘] I Mext = I} Finish ] [ Cancel ] [ Help
S
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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.

Timing

Formal Verification
Board-Level <MNone:
Symbol <Mone >
Signal Integrity <Mone:

Boundary Scan <MNone:

EDA toals:

Tool Type Tool Name Format(s) Run Tool Automatically

EDeswgn Entry,.’Synﬁwesisi <Mane > - ] <Mone> - Run this tool automatically to synthesize the current design
Simulation <Mone = x| <Mone= - Run gateevel simulation automatically after compilation

P Sl S

< Back (T[ Mext = J [,' Einish ] [ Cancel ] [ Help
~ L

@ New Project Wizard

Summary [page 5 of 5]

Project directory:

Praoject name:

Top-evel design entity:
Mumber of files added:

MNumber of user libraries added:

Device assignments:
Family name:
Device:
EDA tools:
Design entry/synthesis:
Simulation:
Timing analysis:
Operating conditions:
VCCINT voltage:

Junction temperature range:

When you dick Finish, the project will be created with the following settings:

C:\designlji2cnios2e_sys
nios2e_sys

nios2e_sys

13

=1

Cydone III

EP3C16F484CE

<None> (<None =)

<Mone> (<MNone =)

[=]

iav

0-85°C

PammnbS

r) A
y |
Mext = ‘t - E\niﬁ » j Cancel Help

FinishzoYvotcr7adzy FHMEREN D




0= n ﬁ é d% B o s Run Simulation Tool 3
[nios?.e s 2 Launch Simulation Library Compiler
| - = - ¥ ‘ Launch Design Space Explorer
Project Navigator {I} A —— MNARE v .
imeQuest Timi alyzer 3 3
Entity na Analy : WORLD'S FASTEST FPGAS
. C
Cydone IIL: EP3C15F434CE Advisors " FASTER COMPILATION
[ i Download Free 30-Day Trial
L fosJesYs EEI @ Chip Planiner (Floorplan and Chip Editor)
@ Design Partition Planner
Metlist Viewers 3
4y Hierarch Fies | of Design Units
‘ erareny | | | ‘@ SignalTap II Logic Analyzer
@ PEom In-System Memory Content Editor
Flow: [Corrdaﬁon '] [Cusbomize @ Logic Analyzer Interface Editor
Task @ In-System Sources and Probes Editor
E
SignalProbe Pins...
4 P Compile Design % P'g
4 P pnalysis & Synthesis AR
1 Fdit Sattinas @1 JTAG Chain Debugger
1 Ll 4 ! Transceiver Toolkit
X\ % V <<searche> v & External Memory Interface Toolkit
#|| Type Message ¥{, MegalWizard Plug-In Manager
Mios II Software Build Tools for Edlipse
gl el .
22\_System /\ Processing /\ Extra Info /\ Info I\M _st —— \_Flag /
2 |Locat’0n: " Td Seripts... hd | | Locate
Starts Qsys System Integration Tool Customize... 0% 00:00:00 .
.
Qsys Z#2E). Tools—Qsys ER
£
#08: ’ | nios2Ze_sys '] [? [7°
= 1 db
ap
Ri{Eo 1R
B
FASbT
T FE1AL
A
ToEa—h—
@ A IbE: |niosze.qsys | [ s |
AR N RV PEE | Any System Files (*.asys, *.sopc) -

nios2e. qsys #iEFE




‘& Qsys - nios2e.qsys (C:¥design¥i2c¥nios2e_sys¥nios2e.gsys) EI
File Edit System View Tools Help

Component Library System Contents Address Map I Clock Setti
Project Settings | Instance Parameters | System Inspector | HOL Example Generation
4 x
Project - |v Sii i - - |
= 4 New component... F Create simulation model: Mone -
@ avalonZwb Create testbench Qsys system. | yone .|
[#-System L 4
Library Create testbench simulation model: | jgne
[#-Bridges
[#-Clock and Reset [ sy
[#-Configuration & Programming | = Create HDL design files for synthesis
[#-DSP
-Embedded Processors Create block symbol file (.bsf)
[#-Interface Protocols
[#-Memories and Memory Contro [~ output Directory |
[#-Microcontroller Peripherals Path: C:/designfizeinios2e_sysinios2e E]
[#-Peripherals — . .
FPLL Simulation:
[#-Qsys Interconnect Testbench:
[T S -
4 m 3 Synthesis: C:/design/iZcinios2e_sysiniosZe/synthesis/
-y,
: il 4= =
Edit.. & Add... ‘ )
y)

¥
Sam="

Meszages |
b
Description Path .:?l
B@ 4 Info Messages -
)
@ Memory will be initialized from enchip_memory2_0.hex System.onchip_memory2_0 -

0 Errers, 0 Warnings

NiosII Z4ERK

‘= Generate Completed
@' Info: emd_xbar_mux: "nios2e” instantiated altera_merlin_multiplexer "cmd_xbar_mux" i
@' Info: rep_xbar_demux_002: "nios2e” instantiated altera_merlin_demultiplexer "rsp_xba
@' Info: rep_xbar_mux: "nios2e” instantiated altera_merlin_multiplexer "rsp_xbar_mux"
'@' Info: Reusing file Ci/designiiZcinios2e_sysinios2el/synthesis/submodulesialtera_merli
@' Info: rep_xbar_mux_001: "nios2e” instantiated altera_merlin_multiplexer "rsp_xbar_mu
@' Info: Reusing file Ci/designiiZcinios2e_sysinios2el/synthesis/submodulesialtera_merli
'@' Info: irg_mapper: "nios2e” inztantiated altera_irqg_mapper "irqg_mapper”
@' Info: nios2e: Done nios2e™ with 25 modules, 21 files, 1584145 bytes
@' Info: ip-generate succeeded. =
@' Info: Finizhed: Create HDL design files for synthesis -
4 T 3
‘4% Generate Completed. 0 Errors, 2 Warnings
Stop (
~

NiosT{ERSET



Q Quartus IT 32-bit - C:/design/i2c/nios2e_sys/nios2e_sys - nios2e_sys
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Search altera.com

File Edit View Project Assignments | Processing | Tools Window Help (&)
D&EE ﬁ =3 ®B - @ Stop Processing Ctrl+Shift+C
SR g
[nlosleisys V| @ D‘{’Smrt Compilation ~‘ Ctrl-+H
Project Navigator @\wlfgrintﬂv
Start 3
Enti
ty Update Memary Initislization File
Cyclone III: EP3C16F434C6 o
@ Compilation Report Chrl+R
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Files
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Task
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4 W Analysis & Synthesis
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@ Documentation
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Type Message

B4 »
%\ _System /\ Processng /\_Extra Info /% _Info /\_Warning /\_Critical Warning /\_Error /\ Suporessed /% Flag /

b

2||Location: - Locate
Starts a new compilation 0% 00:00:00

a2 N1 J)LEZENE. Processing—Start Compilation '
DEO & IC T/INA REFPGAR AP U DEBEESEICHERT D, SCL (X J5 5HF 40PIN(V7) . SDA IE J5 imF
38PIN(U8) IZ#E8:9 5.

DEO & PC % USB T#E#t. DEO @ UART & PC @ USB % UART—USB Zia3s CTHEfi. PCTA—ZFILY I+ %
5 EF, UART—USB EHMERICEIY HTHNTzFR— FEFE S~ 115200bps TEHKET 5.
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File Edit View Project Assignments Processing | Tools | Window
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Search altera.com

DEEHd @ BB o«

Run Simulation Tool

Launch Simulation Library Compiler
Launch Design Space Explorer

Gl

TimeQuest Timing Analyzer

[mosleisys '] @QJ & Q
Project Navigator Ll
Entity

Cydlone IIT: EP3C16F434C6
4 ;?b° nios2e_sys é?El
bt pWMPYWM_O

4 n

Advisors

Design Partition Planner

Netlist Viewers

HiErarchy | B Files | o7 Design Units |

SignalTap II Logic Analyzer

@ Ll &= In-System Memory Content Editor
Flow: [Compi\aﬁon '] [Cusbomwze E] Logic Analyzer Interface Editor
E| In-System Sources and Probes Editor
Task
W 4 P Compile Design @ %\
P
' 4 W pnalysic & Synthesis rogrammer
[ . sin Do e
El 0 3 ' Transceiver Toolkit
X|| x V¥ <<searchz> ~ &  Externa Memory Interface Tookit
# || Type Message "\ MegaWizard Plug-In Manager
y Info (293000): Quartus II Ful Nios 1T Software Build Tools for Edipse
a4 I 5] SOPC Builder
gk System () J\_Processing (433) [\ _ExtraInfo J\_Ini < Q¥
@
= ||Location: % Td Saripts...
o] Py ind
pENs a Frogrammer window EErnrm.

TOT 50, To

ols—Programmer ;&iR

Chip Planner {Floorplan and Chip Editor)

®Ae®
%
E—M
, B Flow Status Succes 4
Quartus IT 32-bit Version 12.0B|
Revision Name nios2e;
Topevel Entity Name nios2e;
Family Cyclor|
4 Device EP3C1;
Timing Models Final
4 Total logic elements 2,625|=
Total combinational functions 2,457
Dedicated logic registers 1,413
Total registers 1413
Total ping 173
Total virtual pins 1]
Total memory bits 272,3 |
Embedded Multiplier 9-bit elements 0/ 11.
Total PLLs 1{4(~
LRI} m 13
-
rrors, 127 warnings D
-
3

Error_f\_Suppressed (13) J\ Flag f

57 Locate

100%.
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Search altera.com

@ Programmer - C:/design/i2c/nios2e_sys/nios2e_sys - nios2e_sys - [nios2e_s... E’
Fle Edit View Processing Tools Window Help &

up

&5 Hardware Setup.

] USB-Blaster [USB-0] Mode: |ITAG

Enable real-time ISP to allow badkground programming (for MAX IT and MAX V devices)

7 ] Progress: D

b Auto Detect
> Delete

2 add File...

T Change File...
B save File
(2 Add Device...
i ke
.ﬁﬂ Daown

=== - ~ File Device Checksum Usercode Progr
-;Eu_s;p_ =T knios2e_sys.sof |EP3C16F434 0029E3EE  FFFFFFFF

4| m

| »

m
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- RIZNiosIEDS (Nios Il Software Build Tools) TY 7 bz 7%EYET,
AR —kAZa—mi5 TAltera12.0spl Build 2321 — TINios I1 EDS 12. 0sp1] — TNios I 12. Osp1 Software

Build Tools for Eclipse | ZBEEELELTEITLTLEELY,
EHEEL LTETLEWVWEY I bz 7700 29 F2ERTIS—ICHBEE”HY ET,

| Altera
, Altera 12.0 Build 178
| Altera 12.0sp1 Build 232
€} Modify Altera Complete Design Suit LT EHE—
|| Nios IT EDS 12.0sp1
.. Quartus II 12.0sp1 Web Edition
. Quartus II 12.0sp1 Web Edition [
2 Quartus II 12.0sp1 Web Edition E
a Quartus IT 12.0spl Web Edition b
["7] Quartus II 12.0spl Web Edition
[w7] Quartus 11 12.0spl Web Edition 1
| €% Quartus II 12.0sp1 Web Edition
, Brother
, CASIO
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| Corel
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= Workspace Launcher

Select a workspace

Eclipse stores your projects in a folder called a workspace.

Choose a workspace folder to use for this session.
i
-~

_——-—__

ﬂbrkspace(::!édesig n¥i2c¥nios2e_sys¥soft¥workspace ;\ Browse...

—~ -
- ——
e L

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

( oK ] Cancel ]

EDS NN T 5L T— UV AR—RZHRENERSNET, 8857+ /L5 /soft/workspace % & E

$



le| Edit Navigate Search Project Run Nios II !{M'ﬁerp-

_——————--—_-~
a4

A @D s

New Alt+Shift+N » lﬂiﬁn Application and BSP from Template .-‘—)
L
Open File... Mios II Ap-pﬂoﬂcw-———-———_
Close CtrleW Nios II Board Support Package
| A 2
Clase All Ctrl+Shift+W Nios IT Library
Y Project...
Save Ctrl+5
-
Save As... [ Other.. Clrl+N
Save All Ctrl+shift+S
Revert
Move...
Rename... F2
& Refresh Fs
Convert Line Delimiters To 3
Print... Ctrl+P
Switch Workspace 3
Restart
2y Import..
i Export...
Properties Alt+Enter
Exit
[ Problems 53 . @Tagks" =] Conso\e] = Dropemes“
0 items
Description =
7] ur
i 0 items selected

Tutorials
Go through tutof

Samples
Try outthe

What's New
Find out i

WWorkbench
1o the workbench

HFHEOYI LT

Nios |l Software Examples

Jos x4 FER. File—New—NiosIl Application and BSP from

Nios II Application and BSP from Template

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

SOPC Information He.ﬂjue:_C:¥design¥\2c¥ni052e_5y5¥ni0522.50pcinf0
-

CPU name:

[ nios2_gsys_0 -

-

Applicit\gg it =

Targethardwareinforrftgr;__-_—————————-—-___--~

—"

ﬁrcqect name: j2c swil
i -

Use default location

~
D)

~---—————_——

Project location: | C:¥design¥i2c¥nios2e_sys¥software¥i2c_swl

m

Hello Freestanding
Helle MicroC/0S-11

Project template

Templates Template description
Blank Project < | Helle World Small prints 'Helle from Nios II' to -
Board Diagnostics STDOUT. The preject cccupies the smallest memory
Count Binary footprint possible for a hello world application.

This example runs with or without the MicroC/OS-1I

= i‘[l&and requires an STDOUT device in your

wﬂenﬁ hardware.

-

For details, click Finish to create the project and refer

m

g - — —

@ ‘ < Back

H Next = < L Finish

sopc 77 )L, 0O

U1y hbREE

Finishz2 1wy TYI2boz7702c) FOMERESND

Template




File Edit Navigate Search Project Run NiosII Window Help

D-HEEBig@- @ -F-r@-i%-0-Q- g H-F-we-o- i (@ Nios 11 ) By o/c-
AT = O[5z Outline 53 ™ ]
5y s
- L -—— = ——
4 25 i2c_swl ,f ~ An outline is not available.
& @l Includes V4 \\
4 2= system 4 \
template.xmi ,‘ \
b [ hello sl cmal 7 \
2 creat oW 7 b \‘
[ & Make Open ' ‘ El:wiglrrr:f;h tutorial
read| openwith [ b i
b ES i2c_swi | 1
= Copy Ctrl+C 1
Paste I Ctrl+V l
#® Delete 1 Delete I
Remove fr’om‘iontact Ctrl+Alt+Shift+Down 1
Move... \ 52 g Pruperh‘es] =0 A
Rename... ‘\ F2 L ? | CE B8 |§|‘ 2 E~ry- ; FII'I-:tIiI :la
£23 Import... \ l . ) e
A Export.. \ /vfl.guraclcm Nios II for
& Refresh \\\ j( ot idench
Somm= 7
Index 3
. Make Targets »
g [} Resource Configurations 3

i2c_swl [ZdpB Hello world small.c D ETIORDERREHL T Delete 28R L T, I

HE R IR R =R I i o e - Rl i =
= [ml EEOuthrveF,ﬁ\\ Slaj)

eicimE oot SenchimBroiect IR i Windosieiicl

i
An outline is not available.

Go Into

Open in New Window

8 = copy cerl+C
r 2 i2g hemie Chiey Tutorals
Delete Delete Go through ful
Remove from Context Ctrl+Alt+Shift+Down
Move...
el Sy F2 Samples
-
Y 4 ~\ Try outthe sam
N\ g2y Import... ’
L4
i ol e e =
ble 52 _H Prnperties] = [m]
Build Project — = =
Clean Project &Glﬂaﬁalﬁa'ﬁ
@ Refresh F5
Close Project

Close Unrelated Projects | 2 \fk»rkt:enc?!
e

What's New

configuration Nios II for

Build Configurations 3

L Make Targets »
i0® Index 3

i2c_swl DETIYORADARE ZH LT Import Z:&1R




Select

Import resources from the local file system into an existing project.

Select an import source:

|vpe filter text

4 = General
[E Archive File
7% Existing Projects into Workspace
., P System|
E, Preferences
[+ = CfC++
I = CV5
I» (= Nios II Software Build Tools Project
I = Run/Debug
[+ = Tasks
= Team

Tr—

@

| = Back |I

Finish

=

General—File System#EiR

File system

Import resources from the local file system.

From directory: C:¥design¥i2c¥i2c_de0_data

[ &= i2c_deD_data

@pva\oﬂwb,hw.tcl‘
=] avalon2wb.v

=) clk_gen.v

[€ i2c_swi.c

%8| nios2e_sys.qsf

m

Filter Types... ] [ Select All | [ Deselect All

]

Into folder: i2c_swi

Options
[C]Overwrite existing resources without warning

Create complete folder structure
@ Create sglected folders only

Next >

® T

| [ Einish

I [ Cancel

fRIET—AD i2c_swl.c Z3&R




File Edit MNavigate Search Project Run NiosII Window Help
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Go Into

v v ¥

Open in New Window

Copy
Paste
¥ Delete
2 | Remove from Context

D DRDD

v
]
5

Move...

Rename...

Import...

Export...
__——-----

¢ ™ Build Project

B
%]

#' Refresh
Close Project
Close Unrelated Projects

Build Cenfigurations

Make Targets
: 0° Index

EL REELT

Ctrl+C
Cerl+¥
Delete
Ctrl+Alt+Shift+Down

LS
"Umm_———’

F2

An outline is not available.

le &3 Properties]

i

S = R = Rl

F5 configuration Nios II for

-

=04

Tutorials
through tu

mples
Try outth

File Edit Mavigate Search Project Run NiosII Window Help
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L
4

[

il

B8~ @ @ i %-0-Q- @A F-G

5 @F=ne o~

=4

BEg|le~

5= Outline 2 e

@ Welcome 53 =n]

New
Go Into

Open in New Window

= Copy

Paste

Delete

Remove from Context
Move...

Rename...

Import...
Export...

b S i2c

G E

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Projects

il

Build Configurations
Make Targets
Index

Convert To...
Run As
Debug As
: D<>

Profile As

DEO TY 7 bz 7HEIT. i2c.swl LT HRERSE EF—Run As — Niosll
VIR TDEFTI7ZFAILAESTAENS & DE0 AEEHT S,

Ctrl+C
Cerl+v
Delete
Ctrl+Alt+Shift+Down

F2

F5

An outline is not available.

Tutorials
Go through

Samples
Try out i

e 3~ B Pmpemes}

Tl

4 4B B R

b 3yces free for stack + heap.
» pidump

|Bytes program size (code + initialized data).

semble --syms —-all-header --source i2c swl.elf
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