ALMA MATER STUDIORUM - UNIVERSITY OF BOLOGNA
DEPARTMENT OF ELECTRONICS, COMPUTER ENGINEERING AND SYSTEMS

>t =2 | “‘> "'"**""

Laboratorio di Sistemi Digitali M
A.A. 2010/11

Primiano Tucci

2 — Introduzione Altera Quartus Il Primiano.tucci@unibo.it
e schede di sviluppo Altera-Terasic DE1

www.primianotucci.com



\ ALMA MATER STUDIORUM - UNIVERSITY OF BOLOGNA

i DEIS - DEPARTMENT OF ELECTRONICS, COMPUTER ENGINEERING AND SYSTE

Altera Quartus Il

Quartus Il € 'ambiente di sviluppo della Altera, che consente la progettazione di
sistemi digitali sia in modalita grafica (block diagram) che testuale (VHDL ed altri)

Versione gratuita: Altera Quartus || Web Edition
http://www.altera.com/products/software/quartus-ii/web-edition/qts-we-index.html

[ “ C- ] www.altera (.mn ioad/soft v SO N A
m Day Schedule DEIS madin Acade IN Sysetarnals Sute “ Webtrogi 37176.v. " 7 ARn Prafari
‘ Per le esercitazioni servira solo Quartus Il (potete
w Produccs » End Markots » Technology » Tramning » Suppon ¥ ADOUL ARera ¥ Buy Oréne

evitare di installare ModelSim e NIOS)

Detssyn Soflwsrn

Quertus [ Subscrigtion Edition Quanu' " Web Ed.uon sonwa'e

MagaCore 1P Library
ModelSim Alura
Nios 11 £DS

AP Builder
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Installazione Quartus i

S Alters S btk e * Installate in C:\Altera\
s R (evitate \Program Files o directory con

spazi. Molti script della Altera hanno

Destination Directory: . .
C:\Altera e problemi a riguardo)
Temporary Directory for installation files:
C:\Users\user\AppData'Local\Temp Select...

Available Space:

* Nelle opzioni del setup potete
S selezionare solo la famiglia Cyclone Il
rogram r

Specfy the Program Folder: per risparmiare spazio sul disco.

Altera

[¥] Remove saved installation files after completion.

Existing Folders:

Accessories -
Administrative Tools ‘
> Destination Select EAGLE Layout Editor 5.6.0 =l
ExpressPCB ‘
Extras and Upgrades =
Games

Hewlett-Packard

HP

IrfanView

Kaspersky Internet Security 2009

LightScribe Direct Disc Labeling -

< Back ][ Next > ][ Cancel
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Quartus |l — Getting started

* New project wizard (1/5)

#, New Project Wizard A

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

What is the working directory for this project?
|D:Htemp".] |

What is the name of this project?

|nnme_prngettn _|

What is 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 file.

|nnme_prngettn _|

Use Existing Project Setfings...
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Quartus |l — Getting started
* Add files (2/5) : lasciate in bianco

', New Project Wizard x|

Add Files [page 2 of 5]

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.

Note: you can always add design files to the project later.

Eile name: I _I Add |

File Name | Type | Library | Design Entry/Synthesis Tool HDL Version Add Al

Remove

Dow

Eroperties

0

Specify the path names of any non-default libraries. User Libraries... |
< Back | Mext > | Finish | Cancel | Help |
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Quartus |l — Getting started

* Family & Device settings (3/5). Family: Cyclone Il. EP2C20F484C7

4’ New Project Wizard il

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

Family: |qrclune I j Package: IAny |

De-,,fiCES: I):\” ﬂ Pin gount: IAHY j

—Target device Speed grade: I‘a‘”'f [

" Auto device selected by the Fitter ¥ show advanced devices

' Specific device selected in 'Available devices' list I HardCopy compatible only

' gther: nfa
Available devices:

Name | Core Voltage | LEs | User I/0s | Memory Bits | Embedded multiplier 9-bit elements;l

EF2C20F484Ca 1.2V 18752 315 239616

EF2C20F484C8 1.2V 18752 315 239616
«| | » |

— Companion device
HardCopy: | j

[~ Limit DSP 8 RAM to HardCopy device resources

< Back | Mext = I FEinish | Cancel | Help |
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Quartus |l — Getting started
 EDA Tool Settlngs (4/5). Lasciate in bianco = Finish

J'

- 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 tools:
Tool Type Tool Name | Format(s) | Run Tool Automatically
Design Entry/Synt... | <None= jI{NDne:- jl_ Run this tool automatically to synthesize the current desi
Simulation <Mone= j <MNone= jl‘ Run gate-level simulation automatically after compilation
Timing Analysis <Mone= j <MNone= jl_ Run this tool automatically after compilation
Formal Verification I{None> j
Board-Level Timing I{Nune} j
Symbaol <Mone= j
Signal Integrity <Mone= j
Boundary Scan I{None> j
4| | LI
< Back | Mext = I Einish | Cancel | Help |
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Quartus |l — Getting started

* Ogni progetto DEVE contenere almeno una top-level entry (entita vhdl o schema a
blocchi) che si chiama esattamente come il progetto.

* Le sue porte devono chiamarsi esattamente come i pin dell’FPGA che importate
(vedi slide successive) oppure assegnato utilizzando il pin planner.

m il ¢l Text Editor - D:/temp/ nome_progetto - nome_progett — IEIIL'
File Edit View Project Processing Tools Window
- Mew Quartus II Project - . . —
- SOPC Builder S}TS'EEI'T'I I— JJ | M ﬁ.B {_}. | = = | /‘ % % % ﬂ | Lm ﬁ | @ | ggg ab/’ | = = 2
(= D:ESigl"I F”ET 1 library iceca; LI
i AHDL File . . )
Block Diagram/Schematic File 2 use 1eee. std_lc?glc_llﬁ-ﬂ ) E_lll !
- EDIF File 3 use leee.numeric std.all;
-~ State Machine File 4 . .
- SystemVerilog HDL File 5 [Hentity nome progeto is
- Tcl Script File &
7 port
“-Verilog HOL File g8 O (
& Memory Files ) ] a : in unsigned ((DATA WIDTH-1) dc
-~ Hexadecimal (Intel-Format) File 0 b . in |un5i ned ((DATA_WIDTH—I) de
~-Memory Initialization File ) Dol g . —
E- Verification/Debugging Files clk . :.Ln std_loq:.l_c,
- In-System Sources and Probes File - <2 sload : in  std _logic;
-~ Logic Analyzer Interface File g 13 accum out : out unsigned ((2¥DATA WIDTH-1)
-~ SignalTap II Logic Analyzer File 14 )i
El- Other Files 15 o
-~ AHDL Include File 16 end entity;
- Block Symbol File 17 L
+- Chain D iption Fil - . .
[~ A descripton e . —I 18 [Harchitecture RTL of nome progetto 1is
oK | Cancel | Help | ég g =
2 d _I_I
[ 0% 000000 4
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Flusso di sintesi
Compile Design

Doppio click per sintetizzare e generare il file di programmazione

Task 3
El- » Compile Design RTL Viewer

=P Analysis & Synthesis Mostra la logica RTL inferita dal design (UTILIZZATELO!)
- [] Edit Settings
- BB View Report
- I Analysis & Elaboration

@ B Partition Merge Technology Map Viewer
E}'a Metlist Viewers

& RTL Viewer Mostra il risultato del mapping sulle celle logiche dell’FPGA

- @ State Machine Viewer
% Technology Map Viewer (Post-Mapping)
#- # Design Assistant (Post-Mapping) :
- B 1/O Assignment Analysis Progra m Device
- # Early Timing Estimate Programma I’FPGA (in maniera volatile)
- Fitter (Place & Route)
- Assembler (Generate programming files)
- TimeQuest Timing Analysis
-] Edit Settings
- B View Report
P e (T) TimeQuest Timing Analyzer
- W EDA Netlist Writer
3@) Program Device (Open Programmer)
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Schede dimostrative Terasic-Altera DE1

I/O Audio
Uscita VGA
USB RS-232
Per Programmazione
e UART
EPCS FPGA Cyclone Il
Flash x programmazione EP2C20F484C7N
long-term
4MB Flash
512 Kb SRAM (16 bit)
. : SRAM_ADDR[17..0]
4 Display 7-S AARARERRN AR RRR RN SRAM_DQ][15..0]
HEX1[6..0] ‘ ngnnnngung 1’..—’#‘“0. SRAM_CE_N
: sbead ST SRAM_OE_N
HEX4[6..0] SRAM_WE_N
SRAM_LB_N
10 Switch 4 Pulsanti SRAM_UB_N
10 Led rossi SW[s..0] KEY[9..0] 8 Led verdi .
LEDRI9..0] (agseriti-falselodsy | Fp(7..0] ggche 2;' di clock

CLOCK_24[1..0]
CLOCK_27[1..0]
+ PLL interni nel FPGA
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Mapping I/O FPGA su schede DE1

* Scaricare file con i mapping dei PIN 1/O
ftp://ftp.altera.com/up/pub/Altera Material/9.1/Boards/DE1/DE1.qsf

* Importare assignment nel progetto (menu Assignments = Import Assignments):
* PerinomideiPIN fate riferimento al file (DE1_Schematic.pdf) nello zip DE1 (o alla figura precedente)

Assignments Processing Tools Window Help

% Device...

iy -
& Seftings... Ctrl+Shift+E %, Import Assignments il
TimeQuest Timing Analyzer Wizard... Specify the source and categories of assignments to import.
Assignment Editor Curl+Shift+A File name: |D:,-’ann|nad,-’DE1.qsf | Categories... |
Pin Planner Ctrl+Shift+N
Remove Assignments... ™ Copy existing assignments into nome_progetto.qsf.bak befor  Advanced... |
i'i‘. Back-Annotate Assignments...
Import Assignments... 0K Cancel | HE'||'J |
Export Assignments...
A

Assignment Groups...

& Logiclock Regions Window Alt+L
&5 Design Partitions Window Alt+D
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Programmazione - Installazione driver

 Dopo aver collegato il cavo usb ed acceso la scheda, installate il driver della USB-blaster
* Percorso del driver: c:\Altera\10.1sp1\quartus\drivers\usb-blaster

T E—
g MIUUETTES —
.. Monitors Please choose your search and installation options. ;i
> ¥ Network adapters
459 DRercentes @ Search for the bist dhves inthese bications
£ USB BIaSter Uss the check boses below to kit o expand the defauk search, which hcludes kecal
y ‘:] pCMCIA adapters y/ paths and remavable media. The best dives fourd wil be nstalled
D Processors r ' ‘F Sezch removatie media {licppy, COROM .|
S SN hoct adantere 2*9 Inchade thes location in the zearch
’ Chakera\O\quaitus\divers\ushblaster  w| | Bioeiss 7
3 " Doagearch. | wil chiocse the dhiver to inatal.
Chaoss thiz ophicn to select e device dover from 2 i Windows does not guarantes Fat
the diver you choase wil be the best match for pour hardaare,

G N, Cifvali
Vanta madan peogramvaran instalieras
oo Y |

& Abers USHBlaste

' Don programrana 6 installerar for foande maskiwasy
_3 Sltess USH Blaster

It infe geromoit Mizksults bestorogran e a1 veder
Kargattie: e Windowe P fié .;mda\vndm;@._g
haroe dayiliyes mor ony gt by tegiet|

Om du loetzaltes hahlmo den movcm-an kan
s
matabilt, .-lmw mollu fran nbdan. Miceos wﬁ

ou och
Kontaktar hlvaku«ﬂ et
gnncemg It W logetypkoetioll

CLICH
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Programmazione

* Task = Program Device (Open Programmer)

{'D Programmer - d:/Elettronica/HWEBreakout_DE1/HWBreakout_DE - |EI |£|

Eile Edit View Processing Tools Window

=, Hardware Setup.\] jB-Blaster [USE-1] Mode: |JTAG j Progress: D

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

L —
File Device Checksum | Usercode | Program/ | Verify
e Configure
t j HWEreakout_DEl.sof EF2C20F484 00500A9C  FFFFFFFF v T
P
o Auto Detect
> Delete
& Add File... ‘ &l
B change File.. (i
Save File r S EREEEEE ]
E— ia| VO TE R, [at
_ TDI § !
2 Add Device.. ————pE P m
b up " erEEEEEE
EF2C20F484 —
Down TDO
| o
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