Tutorial for Altera DE1 and Quartus II

Qin-Zhong Ye

December, 2013

This tutorial teaches you the basic steps to use Quartus II version 13.0 to program Altera’s
FPGA, Cyclone II EP2C20 on the Development & Education Board DE1. One can also use it
as a simplified user manual.

Some screen prints are taken from Quartus II version 9 and therefore may be slightly different
from that of Quartus II version 13.0.
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1. Create a new project

(Notice that you should create a working directory in the local disk (e.g., D:\) of the PC
before creating a new project.)

Getting Started
With Quartus® Il Software

Start Designing Start Learning

Designing with Quartus I software The audio/vides interactive tutorial teaches
requires a project you the basic features of Quartus Nl software

Cm&e:ml;a?ml'::gd Open Interactive Tutorial

Open Recent Project:
TesH
test2
light1
light_¥HDL

Click ’Create a New Project”.

New Project Wizard: Introduction

The New Project ‘Wizard helps pou create a new project and preliminany project settings, including the

Following:

L] Project name and directory

L] Mame of the top-level deszign entity
L] Froject files and libraries

L ] Target device family and device

L ] EDA tool settings

You can change the settings for an existing project and specify additional project-wide settings with
the Settings command [Assignments menu). Y'ou can use the various pages of the Settings dialog box
to add functionality ta the project.

[ Don't show me this introduction again

| Mext » | Avbrpt

Click ”Next”.
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Mew Project Wizard: Directory, Name, Top-Lewvel Entity [ page 1 of 5] rz|

What iz the warking directony for thiz project?
|E:"~a|tera"~91 sp2hguartuzibin s

YWwhat iz the name of thiz project’?

| ]

YWhat iz the name of the top-lewvel design entity for thiz project? Thiz name iz case sensitive and must
exactly match the entity name in the design file.

| -]

Llze Existing Project Settings ..

< Back | Ment » | Finizh Avwbiryt

Change the working directory name to your own working directory name. A working
directory in the local drive (e.g., D:\) of the PC is preferred.

December 3, 2013 3



Mew Project Wizard: Directory, Mame, Top-Level Entity [page 1 of 5]

“What is the warking directory for thiz project?
| D:ATHGETS labi

YWhat iz the name of thiz project’?

LLE

|Eu:uunter_e:-:ample

"What iz the name of the top-level design entity far this project? This name is caze sengtive and must
exactly match the entity name in the dezign file.

|I:Dunter_e:-:ample

I1ze Exizting Project Settings ...

< Back Mest > Finish Cancel

Fill in the name of your project. Click “Next”.

L) E Direckory "E: fArbets/teachingfalkerafSche_WHOL_projects Tukorial_counter” does not exist, Do wau wank bo create it?
L

Ja | [ej

Click ”Ja”.

December 3, 2013 4



Mew Project Wizard: Add Files [page 2 of 5]

Select the dezign files you want to include in the project. Click Add All to add all design files in the
project directory to the project. Mote: pou can alwayps add design files to the project later.
File narne: | |
File name | Type | Librany | Deszign enty/sp... | Add All
3 | >
Specify the path names of any non-default libraries. User Libraries...
< Back | Ment » | Finizh Avwbiryt

If there 1s no design file (e.g. schematic or VHDL files) to add, click “Next”.
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Mew Project Wizard: Family & Device Settings [ page 3 of 5]

Select the family and device pou want to target for compilation.

Device family Show in Yevailable device' list

Farmnily: Cpclone |l Package: Ay =
J Fin court; Any hd

Target device Speed giade:  |Any b

" Auto device selected by the Fitter W Show advanced devices

* Specific device selected in ‘Available devices' list B

Available devices:

M ame | Core v... | LE= | User 4. | Mermor... | Embed... | FLL -
EFP2CZ04F 48447 1.2 18752 15 239616 B2 4
EP2C204F 48413 1.2 18752 15 239616 B2 4
EP2C20F25ECE 1.2 18752 152 239616 B2 4
EP2CZ0F2RECT 1.2/ 18752 152 239616 B2 4
EFP2CZ0F25ECE 1.2 18752 152 239616 B2 4
EP2C20F25E]2 1.2 18752 152 239616 B2 4
EP2C20F484CE 1.2 18752 15 239616 B2 4
EP2CZ0F484C7 1.2 18752 315 239616 B2 4 3
COOrrncCAod™0 1 A 107ED e I = 22aci Cc E7 d
< >

[+

< Back | Ment » | Finizh | Avwbiryt |

If the selected device is EP2C20F484C7, click “Next”.
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New Project Wizard: EDA Tool Settings [page 4 of 5]

Specify the ather EDA tools - in addition ta the Quartus || sofbware - used with the project.

— Design Entry/Spnthesziz

T ool name:

Farmat: I ;I

[T Fun this tool automatizaly to spnthesize the cument design

— Simulation
Toal hame: |<N|:|ne> LI

Farmat: I LI

[T Fun gatelevel simulation automatically after compilation

— Timing Analysis

T ool name: |<N|:|ne> LI
=l

Forrnat: I

™ Bun thiz tool automatically after, compilation

< Back I Mext » I Finizh Arbryt

Click “Next”.
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Mew Project Wizard: Summary [page 5 of 5]

When pou click Finizh, the project will be created with the following settings:

Project directony:
E:/Aubetzteachingdlterass che WHODL_projects/Tutonal_counter!

Project name: Counter_example
Top-level design entity: Counter_example
Mumber of files added: 1]

MHurber of uger libraries added: 0

Device assignments:

Farmily narme: Cyclone |1

Device: EP2C20F434C7
EDA tools:

Dezign entry/synthesis: <Maones

Simulation: <Mone:

Timing analysiz: <Mones

Dperating conditions:
Core voltage: 1.2

Junchion termperature range:  0-85 °C

< Back | Finizh | Avwbiryt

Click “Finish”.
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2. Copy VHDL files and the assignment file for DE1

Use Windows Explorer to copy all files in the directory
“SATN\E\094 Digitalteknik och konstruktion\VHDL and assignment files” to your project

directory.

3. Create a new schematic file

¥, Quartus Il - E:/Arbets/teaching/Alter e orial_co erfCounter_example - Counter_example

File Edit View Project Assignments Processing Tools  window Help
|DEE@ &L e o o |[Counter sample Fx s Tirwnsh k@8 e

Project Mawvigator ————————————— = x

Entity
Cyclone [1: EP2C20F48...
----- » Counter_.. S Quartus Il Software New Tool!
L ECEITE LN (M Compare Altera®
Download | Gpfiware Get a Nios® I Devices
Processor Free!
Limited Time Offer

*Buy Now

QUARTUS II

Version 9.1

® View Quartus Il
Information

® Documentation

&HB]#F

*| Type IMessaga

3

g SyslemA Processing )\ Extra Info )\Infn )\ Warhing )\ Critical W arning )\ Erar )\ Suppressed )\ Flag f
b

&

i

EIMessage: 1' il Ianatinn' =l Locate
[ WS | de [ [ [

For Help, press F1

Select “File > New ...”
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SOPC Builder System
—- Deszign Files
AHDL File
ck. Diagram/Schematic Fi
EDIF File
State Machine File
Syztemterilog HOL File
Tl Seript File
Werlog HOL File
WHOL File
=1 bdemam Files
Hewradecimal [|ntel-Format) File
kermory |nitialization File
= Werfication/Debugaging Files
|n-System Sources and Probes File
Logiz Analyzer Interface File
SignalT ap || Logic Analyzer File
Wector W aveform File
= Other Filez
AHDL Include File
Block Symbal File
Chain Dezcription File
Synopsys Deszign Constraints File
Text File

[

|

] Cancel

Select “BlockDiagram/Schematic File” and click “OK”.
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&, Quartus Il - E:/Arbets/teaching/Altera/Sche_VHDL_projects/Tutorial_counter/Counter_example - Counter_example - [Block1.bdf]

%Fi\e Edit  Wiew Project Assignments Processing Tools ‘Window Help - | & X
[ = [= =] |Cnunter_example j HeG@g s il e & A e
Project Mavigator =3 Block1_bdf ]
Entity
Cyclone I1: EP2C20F45...
- 0 Counter_ E?El
=

x| Type | Message

Syslem/{ Processing )\ Extra Info )\Inlu )\ wlaming f\ Critical ‘wWarning )\ Emor )\ Suppressed )\Flag f
; Message: J J | J

For Help, press F1 111, 176 [ | Idle:

553065

Select “File > Save as ...” to change the file name to a new name. This file name of the
schematic will be used as the “top-level design entity” name of your whole design. You
should choose the same name as the name of “top-level design entity”. However, please
notice that the file name for the schematic cannot be the same as any entity name in the
VHDL codes.
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Save As

x]

Spara i |@ Tutonial_counter j |‘=‘j€ v

L;b )db

Senazt anvanda
dokument

™

Skrivbord

%

tina dokument

Mo

Den har datorn

Mina Fil i
natverksplatzer  TIMAMA

ﬂ Spara |
j Aebirt

Filfarmat: |B||:u:k Diagram,/Schematic File [*.bdf]

[v £dd file to cunent project

Click “Spara”. Notice that the file name “Counter_example” should be the same as the “top-
level design entity” name.
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4. Open an existing VHDL file and add it to a project

4" Quartus Il - E:/Arbets/teaching/Altera/Sche_VHDL_projects/Tutorial_counter/Counter_example - Counter_example - [Counter_example.bdf] l._\@“£|

%Fila Edit Wiew Project Assignments Processing  Tools  Window  Help

JJD@uﬂ‘§|$E|ﬂ ““Counter_example j||§=”®@®‘@|’ 9'&"®®|5|@|®‘H|‘
Project Mavigator ————————— + x Counter_example.bdf |
Bty | T T T T T T T T T T T T T T T T V-
Cyclone |l EP2C20F48 B 0
----- » Counter_... ;@ |:
h A

k IE} Tutorial_counter j = I‘fiE -

Db

ﬁcaunter_axamp\e

5

Senast anvanda
dokument

@

Skrivbord

l o olssl|lrg 1s

Mina dokument

&

Dren har datom

® oo :

&l@ﬂ Mina Filnarmi: || j | Oppna I .

natverksplatser

* | Type IMESS&gE Filtormat: IDevica Design Files [".tdf;*.vhd;‘.vhd\;*.v;".vlg;;I Ayt

3

[ Add file to curmertt project

Open as: IAuto ;I

SyslemA Processing )\ Extra Info )\ Infa }\ Warning )\ Critical Warning )\ Error )\ Suppressed )\ Flag {

IMessage. il il Ianatinn' LI Locate
[ Ro# | de [ [ [

v R 1104

Messages

For Help, press F1
2 Start 8 2 clent... +| W 2 client.. & DEL_tute. ..

Select “File > Open...”. Find the VHDL file and click “Oppna”.
Notice that you should have already copied all files in the directory

“SATN\E\094 Digitalteknik och konstruktion\VHDL and assignment files” to your project
directory.

- EE"; Tutaorial ... E
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%, Quartus Il - E:fArbetsfteaching/Altera/Sche VHDL projects/Tutorial_counter/Counter_example - Counter_example - [Counter_example.bdf]

@ File Edit View Project Assignments Processing Tools ‘Window Help x
heddg & |vounter_example s EBe Ty i k&8 S e
Project Navigator x @ Counter_example. bdf 1
E ntity T A
Cyclone |1 EP2C20F 48 @ =
L @ Counter_.. &g
= kA
o0 s
o |
1= S
= @ R
=] L
oo R
NN i iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin
1 i s gl
ISENE < 3

*| Type |Message

System 4, Processing Extra Infa Infa A ‘“Warning Critical \warning Errar Suppressed Flag

é ‘Message: J J ‘

For Help, press F1
74 Start Bz clent... ~| ¥ zclient...

Select “Project > Add/Remove Files in Project ...” in the main toolbar.

ages

Settings - Counter_example £|
Categony:

Files
Libraries Select the dezign files pou want to include in the project. Click Add All to add all dezign files in the
Device project directony o the project.

+- Dperating Settings and Conditions

+- Compilation Procesz Settings File name:

+- EDA Tool Settings ’

£

Analysiz & Synthesiz Settings File name | Type | Library | Desigh entry! Add All
Fitter Settings Counter_example. bdf Block Diagra... <Mone>

+

Timing Analyziz Settings
Agzembler
Design Assistant
SignalT ap Il Logic Analyzer
Logic Analyzer Interface
= Simulator Settings
Simulation Verification 4
Simulation Qutput Files
PowerPlay Power Analypzer Settings
SSN Analyzer

QK | Canecel |

Click “Add All”. (Notice that you should have already copied all files in the directory
“S:\TN\E\094 Digitalteknik och konstruktion\VHDL and assignment files” to your project
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directory.) (Alternatively, you can also click “...” and navigate to your project directory and
find the VHDL files.)

Settings - Counter_example

Categony:

Generd
Files
Libraries Select the design files pou want to include in the project. Click add All to add all dezign files in the
Dievice project directory to the project.

+- Qperating Settingz and Conditions

+- Compilation Process Settings . .

Fil P

+- EDA T ool Settings e nams J

+- Analyziz & Synthesis Settings File name | Tupe | Library | Design entry/ Add All |
Fitter Settings Counter27hit. vhd WHDL File <Mone>

+- Timing Analyzsiz Settings Sever_seqg.vhd WHDL File <Mones
Aszzembler Counter_example. bdf Block Diagra... <Mone>

Dezign Asziztant
SignalTap | Logic Analyzer
Logic Analyzer Interface
=+ Simulator Settings
Simulation Verification
Simulation Dutput Files
PowerPlay Power dnalyzer Settings
S5M Analyzer

A

|A
|l

Ok | Cancel

The list shows that two VHDL files are added to your project. Click “OK”.

December 3, 2013 15



5. Create a symbol for a VHDL file

& Quartus Il - E:/Arbets/teaching/Altera/Sche_VHDL_projects/Tutorial_counter/Counter_example - Counter_example - [Counter_example.bdf] |ZHE|E|
ﬁFile Edit View Project Assignments Processing Tools ‘Window Help N
b ddg & |Courter_exarmple - erEaH By MRy &8 S e
[PUEYEEE (= Tal ety * Counter_example_bdf l
a Filez —

b Counter27bit.vhd
ahc Sever_seg.vhd

;{; Counter_example. bdf

s
| Type |Hessage

% SyslemA Processing ,‘f\ Extra Info ,‘ﬁ‘lnfu f\ Waning }\ Critical ' arming h Eror }\ Suppressed ,}\Flag ,l[
a: Message: J J | J

For Help, press F1 313, -10 | Idle
— -
f," Start a 2 Client,.. ~| W 2 Clienk,.. - .2 Micro - EE. Tutorial . 4 Quartus | @ Tuto rial a Adobe A,

Click the file symbol at the bottom of the PrOJect Nav1gat0r Double chck “Counter27b1t Vhd”
to open it.

(Alternatively, if you don’t want to open the VHDL file, you can right-click on the file name
“Counter27bit.vhd” in the file list and choose “Create Symbol files for Current file” in the
pop-up menu.)
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% Quartus Il - E:/Arbets/teaching/Altera/Sche YHDL_projects/Tutorial counter/fCounter_example - Counter_example - [Counter27bit.vhd]

a:b:c File Edit “iew Project Assignments Processing Tools window  Help E
heldg & [Courter_exarnple B e XX ey tmiy k& B A @
A e e e * Counter_example.bdf ] a@c Counter27bit. vhd l
3 Files
= 1 EF-Filnawn: Counterz7hbit.vhd ~
Seven_seq vhd 2 ——En 27 hitars raknare Som kan rakna 0 till 134217727
o - ah 27 3 —-Neddelning av frekvensen frén oscillatorn med frekvensen 50 MHz
*. Counter_example. bof o a
5 library IEEE;
(=} use IEEE.std logic l1le64.all:
7 use IEEE.std logic arith.all;
=1 use IEEE.std logic_unsigned.all;
9
10 Eentity CounterZvbit i=
11 = port(Clk: in std logic;
12 clikbitZ3, clkhit24, clkbitiS, clkhbit26: out std logic):
13 end CounterzZihit;
267 14 n
25 3 15 Earchitecture beteende of CounterZ7hit is
| — 16 subtype statetype 1= integer range 0 to 134217727;
—n 17 signal state, nextstate:statetype;
= = 18 signal Count: =td logic wector (26 downto 0):
19
20 Ehegin
21 = process(state)
22 begin
23 = case state is
24 when 0 to 134217726 =»> nextstate <= state + 1;
25 -= when 134217727 =» nextstate <= 0; v
S EIE < | B

*| Type |Messaga

SyslemA Processing ?\ Extra Info l?\Infn f\ Warning }\‘ Critical Warning ?\ Error }\‘ Suppressed l?\Flag l/
Mezzage: J J | J

For Help, press F1 Ln 1, Cal1 | Idle

' Start [ Bzc

Messages

Select “Processing > Analyze Current File”.

successtul

_ i } Flow Analvze Current File E:\arbetsiteachingalkeralsche _WHDL_projects) Tutorial_counterCounterz7hit, vhd was

Click “OK”™.

Click “File > Create/Update > Create Symbol Files for Current File”.

(L [$_<|

Q

» | J Create Symbol File was successtul

Click “OK”.

Perform the same operations (i.e., open file, analyze file, create symbol files) as above for the
VHDL file “Seven_seg.vhd”.
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6. Importing symbols to the schematic file

Click “Counter example.bdf” to view the schematic file.

Double-click on the blank space of the Graphic Editor window or click on the AND-gate icon
in the toolbar.

uartus Il - E:/Arbets/teaching/Altera/Sche_VHDL_projects/Tutorial_counter/Counter_example - Counter_example - [Counter_example.bdf*] &J@|E|
ﬁ Fil= Edit Yiew Project Assignments Processing Tools Window Help
JJD = EH G ‘§|% E||'f'J N“Counter_example j||§!(§@@‘@|" Lol "®(§|L‘L|@|®‘H| ‘
Pr;ct e ——— O Counter_example_bdf* | @ Compilation Report I abf\;.\c Counter27hit.vhd | a/.\b} Seven_seg.vhd
Files
: . ~

b bt Caunter27hit. vhd

e [Seven_seq.vhd

i 32 Counter_sxample. bof

Libraries:

oject

iect
2 c/alera/d1sp2/quartusAibrarie:

< | >
MName:

| B

¥ Repeatinsert mods

T Ingert symbol as block
I™ Launch Megawizard Plug-ln

EEE

x
L3

J 2 |

il —ﬁ - - :

ﬁ Syztem [16] # Processing (4] ,v{ Extra Info )\ Info (4] }\ ‘wiamning )\ Critical 'waming }. Enor )\ Suppressed ,}\ Flag f
élMessage: Oof 10 tl ¥ ILocation: ;I Locate

For Help, press F1 [ | R | Idle

4 Start B2 clentto... ~| W 2Clentto... . T§ Tutorial_cou... a @ Tutorial_cou.. | E8 Ad .

tegawizard PlugIn Manager... |

Type |Hessage

\i,) Info: ##Frarneasy Ok I Cancel |
\i,) Info: Funning Qud

\i,) Info: Command: quartus_map --read settings_files=on --write settings_files=off Counter example -c Counter exauple --generate_symbol=
\i,) Info: Quartus IT Create Symbol File was successful. 0 errors, 0 warnings

>

Click the “+” sign to expand “Project” in the Libraries box.
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Symbol

Libranes:

Project
EF bodizeqg
LEF Counter27hit
£ c:/laltera/I zp2fquartuslibranes

Mame:

| Repeatinzert mode

[ Insert symbal as block
-

Megatwfizard Plug-ln Manager. .

|

o]

Cancel |

Select “Counter27bit”.

Symbol

Librares:

= & Project
; bodfseq

it

£ c/alerasdl spx’quartusx’libraries

[ Repeat-inzert mode
[ Insert symbal as block

-

Meqgawizard Plug-ln Manager. .

£ >
M arne:
|Eu:uunter2?l:uit J

o]

Cancel |

D I 11 . A S
Tt e
................... c|kb|‘t24—
................... clkbﬂzﬁ_
................... clkbnzﬁ_
crrriiiiriiiiiiont e i

Click “OK™.
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& Quartus Il - E:/Arbets/teaching/Altera/Sche_VHDL_projects/Tutorial_counter/Counter_example - Counter_example - [Counter_example.bdf*] |ZHE|E|

ﬁ File Edit Wiew Project Assignments Processing Tools Window Help -
beEd & % X |Cc|umer_example j HoERG Ry B & B S e
Pr;ct LicHostol * Counter_example_bdf* l @ Compilation Report ] 3*3 Counter27hit.vhd I a@" Seven_seq.vhd
Files T

209 Counter27hit vhd

FTT
kg [Beven_seg.vhd

i B Counter_sxample bof

Faunter? Hit

[ Clk clibit2
clkbitz<
ul elkbit2s

Be/F

£3 Type ‘Hessage
v

i Info:
j,) Info: Funning Quartus II Create Iymbol File

é,) Info: Command: gquartus_map --read settings_files=on --write settings_files=off Counter example -c Counter exauple --gensrate_symbol=
j,) Info: Quartus II Create 3ymbol File was successful. 0 errors, 0 warnings

|
Syslern (18] }\Plucessing [4]A Extra Info )\ Info (4] f\ ‘wiamning )\ Critical 'waming ;'\ Enor )\ Suppressed )\Flag /

SPemetonn 2| &[] =

For Help, press F1 512, 117 | | Idle

4 Start [ &8 2 client to

Messages

The symbol for “Counter27b1t” will appear in the Graphlc Edltor w1nd0w Move the symbol
to a proper location and click the left mouse button. If the symbol continues to follow the
mouse movement, click on the “Esc” button on your keyboard or click the right button of the
mouse and select “Cancel”.

Perform the same operations as above for the symbol “bcd7seg”. Notice that the symbol name
“bed7seg” is the same as the entity name in the VHDL file “seven seg.vhd”.
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& Quartus Il - E:/Arbets/teaching/Altera/Sche_VHDL_projects/Tutorial_counter/Counter_example - Counter_example - [Counter_example.bdf*] |ZHE|E|

ﬁ File Edit Wiew Project Assignments Processing Tools Window Help -
g & < |Counter_example e Bk MBS B S e
Pr;ct Natvigator * Counter_example_bdf* l @ Compilation Report ] ab& Counter2?bit.vhd I a@c Geven_seg.vhd
Files T

e Counter27hbit vhd

kg [Beven_seg.vhd

i B Counter_sxample bof

Counter? Vhit

e
Clk elkbitzs

clkbitz4 - bed[3.0]  display[0.5]
clkbit25

clkbitZ6

Be/F

£3 Type ‘Hessage

é,) Info:
j,) Info: Funning Quartus II Create Iymbol File

é,) Info: Command: gquartus_map --read settings_files=on --write settings_files=off Counter example -c Counter exauple --gensrate_symbol=
j,) Info: Quartus II Create 3ymbol File was successful. 0 errors, 0 warnings

< |
Syztem [16] }\Plucessing [4]A Extra Info )\ Info (4] f\ ‘wiamning )\ Critical 'waming ;'\ Enor )\ Suppressed )\ Flag /
e Message: 0 of 10 | J
Far Help, press F1 272, 194 | | Idle
o | . f - f o : 2 . f
‘s Start B2 dientto... ~| W2 dlientta... C . cou... ! Quartus II- ...

£55a085

7. Importing assignments

You should use the assignment file “DE1_pin_assignments.csv” for your project. In this
assignment file, input and output signal names are assigned to the pins of FPGA. These pins
of FPGA are connected to various components on the printed circuit board. Click
“Assignments > Import Assignments ...” in the main toolbar.

Import Assignments @

Specify the zource and categories of assignments o impaort.

File name: | J

[v Copy eristing assignments into Counter_example. gsf.bak before impar

| Cancel |

Click “...” to find the assignment file.
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Select File

Leta i | [ Tutorial_counter

® =F E-

&

2 I)db
: |hincremental_db

Senazt anvanda Counter_exarmple, gsf
dokument ]

| DE1_pin_assignmenkts

?‘[_
Skrvbord

Mina dokument

M

Den har datarn

Mina
natverksplatzer

Filnarnn: |DE1_pin_assignments

Filfarmat: |Im|:u:|rt Files [*.gaf;" esf,” acf;” cav:” tat;" 2dc) j

Oppna |
Aubryt

Click “Oppna”.

Import Assignments

Specify the source and categories of aszignments to import.

File name: |E:a’.-’-'-.rbets.-’teau:hingf.-’-‘-.lterax's che _WHOL_projectss | .. |

v Copy existing azsighments into Counter_exarple.qsf bak before impor 4 4vanced

Click “OK”™.
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Click “Assignments > Pin Planner” in the main toolbar.

% Quartus Il - E:fArbets/teachingfAltera/Sche_ VHDL_projectsfTutorial counter/fCounter_example - Counter... Q@E|

File Edit WYiew Processing Tools Window
Groups x Top Wiew - Wire Bond
@ Mamed: [§ - Cyelone |1- EF2CZOF484CT
==
[% @\ Mode Mame Direction -
= <<new node = E ¥;
& 0800y YoM 3
o048 srsatlonm obe
o] =] =, OO O OANT O AT O
= [T o aeREsey
bl o goed 3453
"‘°3§’§v” w:”} o
m o= ¥
o B n A{;ggwm R X
== SR S ]
s B £ o ==
-
ia vh
o oo 1 hi2000000000000¢000¢
i ? = =
* Named: [ - |« Edbt 3¢ | Filter: |F'ir'|s: Al ﬂ
MNode Mame Direction Location I} Bank. VREF Group I
1 € GPIO_0[o] Uk PIN_A13 4 B4_I1 3.3
z £ GPro_o[1] Unkriown PIN_B13 4 B4_I1 3.3
3 & GPIo_0[z] Unknawn PIN_A14 4 B4_I1 3,34
e ¢ GPIO_0[3] Unknawn PIN_E14 4 B4_I1 3.3
E = 6 o7 nfal I mlemmm DTh A1E d R4 RI1 2l b
= |£ >
T
For Help, press F1

The content of the assignment file is shown in the lower part of the window. If you want to
connect the output signals of the 7-segment decoder to the input signals of a 7-segment
display on DE1, you should use the pre-defined output signal names in the Node Name
column of the assignment editor. For example, HEX0[0], HEXO[1], ... HEXO0[6] are the 7
output signals of the right-most 7-segment display on DEI1. The input pins of the display are
connected to 7 output pins of the FPGA chip. For each pre-defined signal name, you can find
the corresponding pin of the FPGA chip in the column “Location”. The 50 MHz oscillator on
DEI has a pre-defined input signal name CLOCK 50 and it is connected to the pin “PIN_L1”
of the FPGA chip.

8. Importing input and output symbols

Double-click on the blank space of the Graphic Editor window or click on the AND-gate icon
in the toolbar.
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7. Symbol

Libraries:

> B Project
> B c:ifaltera/13.0/quartus/libraries/

4 | 1] | b

Name:

Repeat-insert mode
[ nsert symbol as block

Launch MegaWizard Plug-In

l MegaWizard Plug-In Manager...

Cancel I

Click the “+” sign to expand “c:/altera/13.0/quartus/libraries” in the Libraries box. You can
expand the hierarchy as show in the follow window to find input and output symbols.

(Notice that you can also find the instructions for importing input and output symbols as in
the tutorial “tut_quartus_intro_schem.pdf”.)

Librares:

“EF Counter27hit -~
B Er c/alera/d sp2fquartuslibre
3 megafunctions
FET athers
B primitives
EED buffer
HED logic
BT ather
EHE pin
OLEL hidi

LEF output
HE3 starage

w
£ ¥
Mame:
|in|:uut J

v Repeat-inzert mode
-
-

Meqgawizard Plug-ln Manager. . |

o]

Cancel |

Click “OK”.
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The symbol will appear in the schematic. You can move the symbol by using the mouse.
When the symbol is at the correct position, left-click to place the symbol. If the “repeat insert
mode” is chosen, you can place several symbols. You can stop the repeated symbol placement
by clicking “Esc” key on the keyboard.

Double-click on the symbol in the schematic, the following window is shown.

Pin Properties P§|

General l Formrnat ]

To create multiple pinz, enter a name in AHDL bus notation [for example.,
"name[3..0]""], or enter a comma-separated list of names.

Pir name(s;:  |HEXO[O..6]

0K | bt |

You should use these pre-defined names (e.g., HEX0[0], CLOCK 50, etc.) as the pin names
for input and output symbols. Since the output of the 7-segment decoder is a bus. The output
symbol should also be a bus. Use the notation HEXO0[0..6] as the pin name. Click “OK”.
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9. Connect symbols in a schematic

%' Quartus Il - E:/Arbets/teaching/Altera/Sche_VHDL_projects/Tutorial_counter/Counter_example - Counter_example - [Counter_example.bdf*]

ﬁ File Edit Wiew Project Assignments Processing Tools Window Help -
LeEddg & Cs] Counter_example j HeEBG By MRy &8 S e
P t Mavigak T - .- .
roject Ravigator * Counter_example._bdf l @ Compilation Report 1 a@" Counter27hit. vhd ] abf\;.\c Seven_seq.vhd
a Filez =
b e Counter27hit.vhd =) I3
- ]
;{; Eounter_exampla b [% A
o d
ol
i Gt
Cll olkbitz? | —
= clkbitid |—; bed[3.0]  display[D..6] < UTPUT __—— HED[D. 6]
olkbitzs | —
clkbitzf  —
oo
Ny
PR - 8
BeF ¢ >
*| Type |Hessage ~
é,) Info: Started Create Sywbol File at Thu May 20 13:18:26 2010 Vasteuropa, hormaltid
j,) Info: Ended Create Symbol File at Thu May 20 13:15:31 2010 Vasteuropa, normaltid
é,) Info: Started Create Sywbol File at Thu May 20 13:22:24 2010 Vasteuropa, hormaltid
j,) Info: Ended Create Symbol File at Thu May 20 13:22:28 2010 Vasteuropa, normaltid
é,) Info: Twport completed. 445 assignments were written {out of 445 read). 0 non-global assigmments were skipped because of entity ne:
< | 3
System [ITIA Processing (4] ,‘f\ Extra Info ,‘f\ Info (4] l?\\v\u"aming }\ Critical 'waming h Enor }\ Suppressed ,}\Flag ,l[

Messages

Feses 0o 4| & o Lo |

For Help, press F1 36, 304 | | Idle

4 Start "8 2 dientto,., - | Clieritto.., = | [ f to . o' 2 QuartusTl - | [ DEL_bu
Click “Orthogonal Node Tool” (for a single 51gna1) in the toolbar. Use the tool to connect the
input CLOCK 50 to the Clk input of Counter27bit.

Click “Orthogonal Bus Tool” (for a bus) in the toolbar. Use the tool to connect the output of
the decoder to the output symbol.
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10. Connect individual signals to a bus

Connect the counter and the 7-segment decoder as shown in the following window.
FEX

4 Quartus I - E:fArbetsfteaching/Altera/Sche_ VHDL projects/Tutorial counter/Counter_example - Counter_example - [Counter_example. hdf*]

@Flle Edit View Project Assignments Processing Tools Window Help o

DeEdd & © Counter_example jx!@@@ BT hniy e B B B @
LTINS = Counter_example_bdf~ | € compilstion Report - Flow Summay | B Counter27bit vhd | § Seven_seg vhd
2 Files — — —_— - - =
i Counterdfbity| BT DTt y
35-5 Seven seé wk A ..........
e Counter_swar b
SO |-
11
"j "I. . . e
= @ | Counter2? hit e
L bed? sey
A A — Clk clkbit23
clkbit24 bed[3..0] display[0..6]
clkbit25
oo clkbit26
A ingt1
inst L
< | > T 2
FEIE < >
x Type ‘l{essaqe -~
7] Info:
L) Info: Rurming Quartus IT Analysis & Synthesis
L) Info: Command: quarrtus_map -—-read_settings_files=on --write settings_files=off Counter example - Counter example L4
L) Info: Found 2 desitm units, including 1 entities, in source file counterZ7bit.vhd
L Info: Found 2 design units, including 1 entities, in source file seven seg.vhd
L) Info: Found 1 design units, including 1 entities, in source file counter_example.bdf
w 1 Imfas Tlahavari rirer o x lar £ tha ¢ 1 1k b
:.j. System [19) A Processing [11) A Extia Info Infa [7) W arning Critical Warning Error (4] Suppressed Flag
4
p [Message: 0 of 22 [ =l
For Help, press F1 573, 128

Idlz
tus

uart,.. - B DEltute.. | bus ...

@z cient.. - ¥2Chknt.. - B2Mecro,. - G Tutoril .. ¥

+5 Start

Assign a name to a bus
Click the selection tool (Arrow) in the toolbar. Select the bus connected to the input of the 7-
segment decoder. Right-click on the bus and select “Properties”. The following window will

appear.
X

Bus Properties

General l Font ] FDrmat]

Marme: |b3..0]

[ Hide name in block design file

o |

Awbrut
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Fill in a bus name (any name you like). Click “OK”.
Assign a name to a node (signal) line

Click the selection tool (Arrow) in the toolbar. Select the node (signal) line connected to the
output of the counter. Right-click on the line and select “Properties”. The following window
will appear.

Mode Properties [‘$_<|

General lFu:unt | Format |

M ame:; |I:u[3]

[ Hide name in block design fil

k. | Aybryt

Fill in a node (signal) line name which is connected to a single bit of the connected bus. For
the output signal “clkbit26”, the node line name is b[3]. Click “OK”.

Assign node line names to the other 3 lines. The result is shown in the following window.
Save the file.
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@Fl\e Edit Wiew Project Assignments Processing Tools  Window Help

xample - Coun

xample - [Count

- & x
[DE@E@ & ¢ =8 o o |cunter_sami @@ |[0|r 2 nwd n
Project Navigator — - x & | ) Counter_example. bdf: |
4 Files —_— =
b b Counter2Phits | Bl R |
&bd Seven_segvk| ——
o
i B [Counter_exar WA
o0
1 _l A Counters? bit
j‘ SO bedfsey
i@ Clk clkbit23 bi3.d|
— i e AUTENT ¢
# clkbit24 bed[3..0] 1 L
K = clkhbit2a
- clkbit26
53
EO inst1
Sy inst
i | 2 v
S EE R 3
’: Type |Hassage
% System f, Processing )\ Estra Info )\ Infa )\ Warning )\ Critical Warning )\ Errar )\ Suppressed )\ Flag f
& IMassage. LI Lacate
For Help, press F1 335, 242 1
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11. Specify the unused pins setting

Click “Assignments > Device ...” in the main toolbar, the “Device” window is shown.

&4 Device

Device family

FEamily: lqrclone i

D

(7]

wvices: [All

Target device

Other: n/fa

Available devices:

Auto device selected by the Fitter

0 Specific device selected in "Available devices' list

Select the family and device you want to target for compilation.
You can install additional device support with the Install Devices command on the Tools menu.

Show in 'Available devices' list

==

Package: lAny

Pin count: [Any

Speed grade: [Any

Name filter:

Show advanced devices

lgevice and Pin Options...

HardCopy compatible only

=]

Name Core Voltage LEs User 1/ 0s Memory Bits Embedded multiplier 9-bit ¢ “
EF2C20F256CE 1.2V 18752 152 239616 22
EF2C20F25618 1.2V 18752 152 239616 32 |
EF2C20F484CE 1.2V 18752 315 239616 32 [
EF2C20F484CY 1.2V 18752 315 239616 32
EP2C20R484C8 1.2V 18752 315 239616 52 N
4 1) I
Migration compatibility Companion device

Migration Devices... HardCopy:

0 migration devices selected Limit DSP & RAM to HardCopy device resources
¥ Buy Soﬂwarel l OK ] l Cancel l l Help

Click “Device and Pin Option...” icon.
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&4 Device and Pin Options - labl_t2

Category:

General
Configuration
Programming Files
Unused Pins
Dual-Purpose Pins
Capacitive Loading
Board Trace Model
I/O Timing

Voltage

Pin Placement
Error Detection CRC
CVP Settings

Partial Reconfiguration

Specify general device optiens. These options are not dependent on the configuration scheme.

QOptions:

Auto-restart configuration after error

[7] Release clears before tri-states

[] Enable user-supplied start-up clock (CLKUSR)
[] Enable device-wide reset (DEV_CLRn)

[] Enable device-wide output enable (DEV_OE)
[] Enable NIT_DONE output

Auto usercode

JTAG user code (32-bit hexadecimal): | FFFFFFFF

In-system programming clamp state: w
Delay entry to user mode: -
Device initialization clock source: hd
Description:

Directs the device to restart the configuration process automatically if a data error is
encountered. If this option is turned off, you must externally direct the device to restart the
configuration process if an error occurs.

ok || cancel || hep

Select “Unused Pins” in “Category”
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&4 Device and Pin Options - labl_t2

Category:

General
Configuration
Programming Files
Unused Pins
Dual-Purpose Pins
Capacitive Loading
Board Trace Model
I/O Timing

Voltage

Pin Placement
Error Detection CRC
CVP Settings

Partial Reconfiguration

Specify device-wide options for reserving all unused pins on the device. To reserve individual
dual-purpose configuration pins, go to the Dual-Purpose Pins tab. To reserve other pins
individually, use the Assignment Editor.

As input tri-stated
As input tri-stated
As input tri-stated with bus-hold circuitry
As input tri-stated with weak pull-up

As output driving an unspecified signal
As output driving ground

Reserve all unused pins:

Description:

Reserves all unused pins on the target device in one of 5 states: as inputs that are tri-stated,
as outputs that drive ground, as outputs that drive an unspecified signal, as input tri-stated
with bus-hold, or as input tri-stated with weak pull-up.

Lo |

Cancel | [ el ]

In the pull-down menu, select “As input tri-stated”. Click “OK”.

Click “OK” in the “Device” window.
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12. Compilation

Click “Processing > Start Compilation”.

If the compilation is successful, the following window is displayed.

WTETRITEN| [‘5_<|

L]
1 } Full Compilation was successful {435 warnings)

The large number of warnings is due to the unused node names in the assignment file.

Click “Assignments > Pins” in the main menu. Observe that the used pins are moved to the
top of the list as shown in the following window.

& Quartus Il - E:fArbetsfteachingfAlterafSche VHDL_projectsfTutorial counterfCounter_example - Counter... :'

File Edit Miew Processing Tools  Window

@)\ :TE‘C Graups » T Wlew = Wire Bowed
; Cyehne - EP2CI0F ISICT
E + Mamed: [§ - . = =
Mode Marme Cirection ﬁgggﬁﬁgg%ﬁgg&‘ § it
) HEXO[D, 6] Output Graup §§§%$Rog§§3§9§g H g‘g
<<new node s> = o§°§33 8‘63333“&?5 ==
0%%0!’!{ ywmusgooo s
ey e
AT 5 Gl
puses @y @DO
HaHE R
= o{\g LI D, 05§g° =
Sithnsdi e B
| e R R T
<_ 2 = =
* Mamed: [§ v |« Edit 3| Filker: |F'ir'|s: all ﬂ
Mode Mame Direction Location 1/ Bank WREF Group I~
1 I+ CLOCK 50 Triput PIN_L1 2 B2_N1 3.3% —
z @ HEx0[0] QutpuE PIN_J2 z Bz_N1 3.3V
3 o HEXO[1] QutpuE PIN_J1 2 B2_N1 3.3
4 Lo 4 HE»=0[2] Cutput PIN_HZ Z EZ_M1 3.3
5 ¢ HERO[3] Cukput FIN_H1 Z Bz2_MN1 3.3V
] ¢ HERO[4] Cuakput FIN_Fz Z B2_MN1 3.3-V
7 ¥ HERO[S] Cuakput FIN_F1 Z Bz2_MN1 3.3-V
5 o HExO[6] Output PIN_EZ z Bz_N1 3.3V
w9 &  GPIo_O[0] Urknawn PIN_&13 4 B4_N1 3.3V o
=3 ' >

For Help, press F1
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13. Programming FPGA Chip

Check whether the AC/DC adapter and the USB cable are connected. Turn on the power of
DEI by pushing the red button on DEI.

Click “Tools > Programmer” in the main toolbar.

Wi|Quartus Il - E:fArbets/teac hingfAlterafSche_VHDL_projectsfTutorial counterfCounter_example - Counter... E”E| rg|

File Edit Processing Tools  ‘Window

CE; Hardware Setup.... LUSE-Blaster [JSE-O] Made: |JTAI3 j Progress: n]

[™ Enable real-time ISP to allow background programming [for bM&X 1| devices)

b

Blatk-

Program/ erify Cheik ‘ E xamine

Configure

Counter_example. sof EP2C20F424 00 a9795 FFFFFFFF O
# Auta Detect
@ Add File...
B2 Add Device...

Wi Start | File ‘ Device | Checksum ‘ Usercode

For Help, press F1

Make sure the Mode is “JTAG”. Click “Start”. If “Start” is not clickable, as shown in the
following window, click “Hardware Setup...”.
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18] Quartus I - [Chainl.cdf] p—— [E=E=R|

File Edit Processing Tools Window

2, Hardware Setup...l | Ma Hardware Made: |JTAG LI Progress: | 0%

™ Enable reaktime ISP to allow background prograrming [for M& 1| devices)

Blarik-
Check

Program.

Security
Configure i

W Start | File Device B

wi Stop |
gl Ao Detect |
K Delete |
& Add File.. |
B Change File... |
Bl 5ave File |
2 Add Device... |
A Up |
P Do |

Checksum Usercode Werify Examine Eraze

ISP
CLAMP

For Help, press F1 _ lil_lml_ A
Click “Hardware Setup...” at the upper-left corner of the window.

Hardware Setup ﬁ

Hardware Settings I JTAG Settings

F

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies anly to the current programmer window,

Currently selected hardware: IN::: Hardware ;I
— Available hardware items: USE-Blaster [USE-0]
H ardware | Server | Puart | Add Hardware... I
I15B-Blaster Local I1SE-0

Femove Hardware |

In the pull-down menu for “Currently selected hardware”, select “USB-Blaster[USB-0]”.
Click “Close”. Now “Start” should be clickable. (Notice that USB driver for DE1 should
have been installed. If it is not installed, follow the instructions in chapter 22, How to install
USB driver.)
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14. Viewing implementation logic

Click “Tools > Netlist Viewers > RTL Viewer”.

& File Edit View Project Assignments Processing Tools Window Help

DeHa@ & lab1_t1 s EeG LALLM R R A A OB

Project Navigator SX B b | € Counter27bit vhd E Seven_seqvhd | € Compilation Report - Flow Summary | & RTL Viewer |
& Fies
Hierarchy -= g :
b - Ll R age Titke: | labl_t1 Page: | 101 hd
i 5= Hierarchy List l ‘ =
g Courter27it vhd RS
i lab1t1bdf @\ B Instances
= Pins
@ I Nets
@
#h
bcd7seginstt
EyHieraichy | B Files [ ¥ Design Units |~ = Counter27bitinst oo iz 0.1]| e HEO[0. 5]
Tasks x ot
Flow: [Complation - CLOCK 50— [ox i
Taskls - o
B
] Edit Settings
B View Report

| L
P Parition Merge | =
{1 Netlist Viewers
W Design Assistant
-W 140 Assignmert |
W Eary Timing Esti

Hierarchy Lislj( Fird /

labl tl -c labl tl

gn units, including 1 entities,
gn units, including 1 entities,

or the top levs

Found 1 de:
Elsborating entity "labl tl®

‘
System [19] ), Processing [62) /i Estialnio }\ Info[56) }, Waming[B] )\ Citical Waming J\ Encr J, Suppressed[B] J; Flag
£[Message: 0of 531 [Location

For Help, press F1

ages

Double click the symbols to expand “counter27bit” and “becd7seg” to view details.
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Chapters 15 — 23 are not tutorial steps and may be used as a
simple user manual.

15. Checking the problem with pin assignment

Note that this chapter is not a tutorial step. When you are looking for the reasons why you
circuit does not work, you may need to read this chapter and check whether you have a
problem with pin assignment.

One problem with the pin assignment in Quartus II version 13.0 is the setting for “Block
Design Naming”. After compilation of your schematic and VHDL codes with the schematic
as the top-level design entity, you should find the names of the input and output signals which
you have used in the schematic at the top of the node name list in Pin Planner. If you find that
there are other signal names which are added into the node name list, it is an indication that
the setting for “Block Design Naming” is causing a problem for the compilation. The
synthesized circuit may not work properly. The in-system sources and probes may also be
affected by this problem.

You can correct the setting for “Block Design Naming” as follows.

Click on “Assignment > Settings...” in the main toolbar, the following window is shown.

F |

" Settings - lab_t3 | o[l
General Analysis & Synthesis Settings
Files
Libraries Specify options for a“nalysins & synthesis. These options control Quartus II Integrated Synthesis and do not affect VQM or
4 Operating Settings and Conditions EDIF netlists unless WYSIWYG primitive resynthesis is enabled.
Voltage o X
Temperature Optimization Technigue
4 Compilation Process Settings 7 Speed
Early Timing Estimate B
Incremental Compilation @ Balanced
Fhysical Synthesis Optimizations  Area
4 EDA Tool Settings -
Design Entry/Synthesis ) - }
Simulation [ Timing-Driven Synthesis
Formal Verification Power-Up Don't Care
Board-Level
P . -
4 [Analysis & Synthesis Settings [ Perform WYSIWYG primitive resynthesis
VHDL Input PowerPlay power optimization: [Normal compilation -
Verilog HOL Input
Default Parameters More Settings...
Fitter Settings
TimeQuest Timing Analyzer
Assembler
Design Assistant

SignalTap II Logic Analyzer

Logic Analyzer Interface
PowerPlay Power Analyzer Settings
SSM Analyzer

Description:

Spedifies the overall optimization goal for Analysis & Synthesis: attempt to maximize performance, minimize logic usage,
or balance high perfarmance with minimal logic usage.

W Buy Software ] [ oK ] [ Cancel Apply
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Click on “Analysis & Synthesis Settings” and the click on “More settings...” button. The
following window is shown.

" More Analysis & Synthesis Settings Py [ﬂ

Specify the settings for the logic options in your project. Assignments made to an individual node or entity in the Assignment Editor will
override the option settings in this dialog box.

Existing option settings:

Mame: Setting: it

Allow Any RAM Size For Recognition Off

Allow Any ROM Size For Recognition Off

Allow Ay Shift Register Size For Recognition Off

Allow shift Register Merging across Hierarchies Auto 1

Allow Synchronous Contral Signals on 3
[l Analysis & Synthesis Message Level Medium

Auto Carry Chains On
" Auto Clock Enable Replacement On

Auto Gated Clock Conversion Off —
I Auto Open-Drain Pins on

Auto RAM Replacement On

Auto RAM to Logic Cell Conversion Off

Auto ROM Replacement On

Auto Resource Sharing Off

Auto Shift Register Replacement Auto

Blodk Design Naming
Carry Chain Length

|| |Clock MUX Protection gﬁ;:ﬁt‘;n
Create Debugging Modes for IP Cores Off
DSP Block Balancing Auto
Disable Register Merging Across Hierarchies Auto
L] Extract YHOL State Machines On
Extract Verilog State Machines on
Force Use of Synchronous Clear Signals Off
HOL message level Level2
Description:

Specify the naming scheme used for the block design. This option is ignored if it is assigned to anything other than

a design entity. Reset

Reset All

[ QK ][ Cancel H Help l

Double-click on “Auto” of the setting ”Block Design Naming”. The pull-down menu will
show 3 alternatives. Select “Quartus II” and click “OK” to close the window.

Compile your project again and check whether the synthesized circuit works. Note that the
added names in the node name list might still be there in “Pin Planner”. But they are not
causing the problem. (If you notice any problems or errors with this part of text, please let me
know.)
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16. How to update a symbol after making changes to
signal names

If you change the names of any input/output signals in a VHDL file, you should do the
following steps:

Click “Processing > Analyze Current File” to check the modified VHDL code.
View the schematic in Graphic Editor. Right-click on the symbol.

% Quartus Il - E:/Arbets/teaching/Altera/Sche_VHDL_projects/Tutorial_counter/Counter_example - Counter_example - [Counter_example.bdf]
% File Edit “iew Project Assignments Processing Tools window  Help

-8 x
-2 (= =N 3 Counter_example j b Qg o] L R B SR R |
IPEN=EE (=T x bt ] Counter_example_bdf l
Eritity p
Cyclone |I: EP2C20F484C7 @ =
E---;g;Enunler_example,F@ QA . L PoounterZHR L S
b 200 Covnter27hitinst . B o Y N S e
i - o I EERRRRRRERL-E. - < C ML o oibitzs S b
e bed?seginst] - PIR_L1 clkbitz4 I» et bed[3.0]  display[D. 8]
B I T S SR
L H e o Curbes
3 it o,
:___:._l B ° By copy Cr+C
Dol Linst
= LUl ¥ Delete Deel
b = Locate L
+
[=N
oo
Edit 5 0
N =
Open Design File
o | O¥ Update Symbal or Block. ..
. | Ak Flip Hovizontal
'ﬁFIipMertical . _
D L R
<0l > Rotate by Degress R
& Bl 6? < Zoom 4 > -
*| Type |Messaga
Properties
n
n - : =
§ SyslemA Processing )\ Estra Info ,\Infn f\ ‘Warning ,\ Critical W arning )\ Erar ,\ Suppressed l,)\Flag f
E Mezzage: | J

Edit selected symbal in the Symbol Editar 216, 178 L] [
——— - =
'+ Start [ Bzcientr.. ~[ ¥2dentt.

e L rbus 11 ... s | torial_co - sy -'(T‘_;- 10:28
Select “Edit Selected Symbol” from the pull-down menu.
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Change the names of the signals

4’ Quartus Il - E:/Arbets/teaching/Altera/Sche_VHDL_projects/Tutorial_counter/Counter_example - Counter_example - [Counter27bit. bsf]

File Edit View Project Assignments Processing Tools ‘Window Help

0@ = == Counter_example j HoERG BTk M R &8 S e

Project Mavigator x a:b;c Counter27bit.vhd ] Courter_example. bdf ] @ Counter27bit_bsf l
Entity
Cyclone |I: EP2C20F484C7 )
Bl B Courter_sxample )
27 b
e Counter27bitinst R ouerdTn
e 2be bod7seginst] A Clle clkbitz3
clkbit2d
Q clkbit2f
EI clkbit2f
4
O
(@]
S
™
il 2
I

*| Type |Hessage

SyslemA Processing )\ Extra Info )\Infu f\ ‘wiamning )\ Critical W aming ;'\ Enor )\ Suppressed )\Flag /

Foe 4] ]| =

583, 16 |[Ghwm | Idle

Messages

For Help, press F1

s Start [ Bzcient. -[ zdentt.
Double-click on the name of the signal.

Port Properties [z|

General ] Fort | Format |

M ame:
Alias: |<<$ame az port names
[ Hide alias when symbol is instantiated in design file
Tupe: |OUTPUT |
Default status: |L|SEE| ﬂ

(] | Axbryt

Change the signal name and click “OK”. Save the file.
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Update symbols

4 Quartus Il - E:/Arbets/teaching/Altera/Sche VHDL projects/Tutorial counter/Counter_example - Counter_example - [Counter_example.bdf]

% File Edit “iew Project Assignments Processing Tools window  Help -8 x
S @ & Counter_exarngle B e XX ey tmiy k& B A @
P:ED]EEf Mavigator x aﬁc Counter27bit. vhd ] . Counter_example_bdf l Counter27bit. bsf
nt\t_l,l T ]
A
y Cyclone |I: EP2C20F484C7 @ i—
(=1 2 Counter_example E@ A
;-----fbc Counter27bit:inst ks D
: En) IR Clh clkbit23
HI Ll -
e bed?seginst] CUI[PNIT clkbitz4 T bedf2. 0] display[D. 6] pe——lET
RN obis [ — e
e | cllbit2e
o #
oo |:::
Ny |
! Update Symbal or Block. ..
o Zaom :
<0l > Ll e
I 3 Show 4 > .
*| Type |Messaga Insert 4

% SyslemA Processing ?\ Extra Info l?\Infn f\ Warhing }\‘ Critical W arning ?\ Ermar }\‘ Suppressed l?\Flag l/
u: Message: J J | J

Cuts the selection and puts it on the Clipboard 175, 326 [T ‘. [ Idle
e ——
,'.! Start a 2 Clienk k.. f g sII... | B DE1_tucorials ﬁE Tutorial_co... | /2 QuartusII . Sy '(,J. B 139

(¢ All syrbolz or blocks in the file

Cancel

Click “OK”.

17. What to do after add /remove input/output signals in
a VHDL file

If you add/remove input/output signals in a VHDL file, you should create the symbol again by
clicking “File > Create/Update > Create Symbol Files for Current File” and adding the new
symbol to the schematic file.
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18. How to create a VHDL file for the schematic file

Click “File > Create/Update > Create HDL Design File for Current File”.

Create HDL Design File for Current File

File type
* YHDL

" VYerilog HDL

Add VHDL Statements... |

%]

File name: E:f&betz/teaching/élterasSche WHDL proje

o]

Cancel |

Click “OK”™.

Notice that the created file is not added in the project since this file is not needed for
compilation of your design. The VHDL file is useful if you want to move your design to
another design tool or software.
If you want to view it, you can open this file by clicking “File > Open...”.

Oppna

D

dokument

-

Skrivbord

o

g

o

kira

Senazt anvanda

ina dokument

Den har datarn

natverk splatzer

Lete | |9 Tutarial_counter j =% B
db
|Chincremental_db
|#] Counterz7hit
|!] counter_example
=@Cu:uunI:Er_e:camplE
B Seven_seq
Filrarmn: ||:Dunter_e:-:ample j Oppna |
Filfarmat; |Deviu:e Design Files [".tdf;“.vhd;“.vhdl;“.v;“.vlg;:ﬂ byt
[ Add file ko curent project
Open az: |,-i'-.ut.:. j

]

Select the VHDL file “counter_example” and click “Oppna”.

The code is an example of the structural style VHDL code. There are 2 components,
“bed7seg” and “counter27bit”, in the code.
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19. How to copy a project

It is possible to copy an existing project and give the copied project a new project name. The
copied project can be further improved by adding new components and VHDL codes.

Click “Project->Project copy...”. When the “Copy Project” window pops up, change the
“Destination directory” and the “New project name” and click “OK”.

Copy Project ﬁ

D estination directany: (BRI EARETT AN

Mew project name:  |demo_2

[w Open new project. [Thiz option clozes the current project. |

L.

If the “Destination directory” does not exist, the following window pops up. Click “Yes”.
Quartus 1T

Destination directory "Cifwork/Teaching/ TNED94/Lab_test/Demo_2/"
& I_E does not exist. Do you want to create it?

Yes Mo
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20. How to change top-level entity

Sometimes, you need to change top-level entity before compiling the design. For example,
after copying a project, if you click “File->Save As...” to change the file name of the
schematic to a new name, you need to change the top-level entity.

Click “Assignments-> Settings...”. Click “General”.

Settings - demo_1_1 ,- ['-E_L'J

Categony:

- General

- Files

- Librarigs You can change the top-level entity for the design; however, it is recommended that you create a
- Device new revision for each entity in order bo maintain zettings information,

Operating Settings and Canditions

Compilation Process Setiings -
Top-level entity: demnao_1
EDA Taol Settings "’ Y | 4 ’J

Analyziz & Sunthesis Settings Recently selected top-level entities: yemo_‘l / ﬂ

- Fitter Settings

- Timing Analysiz Settings

- Mgzembler

- Dlegign Asgigtant

- SignalTap || Lagic Analyzer

- Logic Analyzer Interface

[+ Sirulatar Settings

- PowerPlay Power Analyzer Settings
- 55M Analyzer

e O Bl W

D ezcription;

Type a new Select an entity
entity name from an entity
list

QK. | Cancel ‘

b

Select an entity from the pull-down list for “Top-level entity”. Some entity names in the list
are the entity names in the VHDL codes. (Notice that entity names may be different from the
VHDL file names!) There is also an entity name for the schematic in the list. The entity name
is the same as the file name of the schematic. If the new entity name for the schematic is not
in the list, you should change the top-level entity by typing the new entity name.

If you only want to compile a VHDL code, you can select the entity name of the entity in the
VHDL code.

If you want to compile the whole design, you should select the entity name for the schematic.
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21. How to change revision name
A revision name is used to set the output file names after compilation.

4!, Quartus [ - Cujwork/Teaching/TNE094/Lab_test/Dema_2/demo_2 - demo_1_1 - [Compilation Report - Flow Summary]
& File Edit View Project Assignments Processing Tools Windg

DELa & HrELS e D Q8 A e
Froject Navigator & Compilation Report - Flow Summary | € coumezzbivha | ) demo_2 bef
3 Files L3 Compilation Report |Flow Summary
e Seven_ssgvhd ;
" &GHB Legal Notice
fip Counter27bit.vhd | & Flow Summa
2 demo_2bef v

Eor

- (GHE= Flow Settings

. S8 Flow Non-Defau
&SR Flow Elapsed Tin
. SHER Flow 05 Summa
&B FlowLog

R &B0 Analysis & Syntt
A &1 Fitter

S0 Assembler

2 Timing Analyzer

Flow Status
Quartus Il Version

Successful - Mon Feb 25 16:54:11 2013
9.1 Build 350 03/24/2010 5P 2 5J Web Edtion

Revision Name demo_1_1

Topdevel Entty Name demo_2
Family Cyclane I
Devics EP2C20F484CT
Timing Madels Final

Aty Higrarchy | B Files | g? Design Urits Met timing rgsfirements Yes

— Total Igat€ elements 43/18752(<1%)
as)

Flow: [Compilation

&l combiniational functions
Dedicated logic registers

43/18752(<1%)
27/18752(<1%)

Task & Total registers iy
+ [ W Compile Design Total pins 8/315(3%)
W W Analysis & Syrthesis Total virtual pins )
W W Fitter (Place & Route) Total memory bits 0/239616(0 %)
vl W Assembler (Generate programming files) | O Embedded Multipiier 3bit elements  0/52(0%)
v W _Classic Timing Analysis 00.00.04 Total PLLs 0/4(0%)
W EDA Netlist Writer
&> Program Device (Open Programmer)
Revision name
« T v
* Type Message -
i) Info: Command: quartus tan ——read seccings files= rite settings files —c demo 1 1 ——timing analysis ocoly
o Warning: Found pins functioning as undefined clecks and/er memory enables
b a1 bit:inst|state[24]" and destination register "Counter27bit:inst|stace[12
i) to destination pin Tbit:inst|state[26]" is 10.268 ns
] us IT Classic Timing was successt
] uartus II Full Compilation was successful. 0
Fa n ] L3
%’. System (17) )\Prucessing (58) # Extralnfo Info [52) Warning [E] Critical Waming Enor #\ Suppressed (6] Flag

8 [Message: 0 of 581
=

4| #|[ocstion =]

For Help, press FL Lol @ idle NUM

For example, the revision name is used as the name of the file to be downloaded into FPGA.

E Quartus II - C:/work/Teaching/TNEQS4/Lab_test/Demo_2/demo_2 - demo_1 1 - [demo_1 1.cdf] b ®
File Edit Window

USB-Blaster [USE-0]

= | B [T

Processing Tools

+

aiq Hardware Setup..

Mode: |ITAG ~ | Progress:

[~ Enable reshtime ISP ta alow background programming [for MAX || devices)

Elank.-
Check

Program/
Configure

P S tart ‘

Stop

b Auto Detect
Drelete

(2 Add Fils...
Change File
Save File...

[ Add Devics...
Up
D ovn

File Device

EFZC20F 484

Checksum
00149636

Werify
|

Security
Bit

ISP
CLAMP
]

‘ Eraze

LJ

Usercode ‘ ‘ Examine

demo_1_1.sof FFFFFFFF

For Help, press F1 MUM
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If you want to change the revision name, click “Project->Revisions...’

b

Specify the current revizion far the project, create a new revision, delete an existing
revizion, or edit the description of a revizion.

Revisiong:

Fevizion Ma... | T-:up-leveIEn...l Farnily
demo_1_1

demo_2 Cyclone |1

Description for revigion 'demo_1_1":

| k. I Cancel

Click the button “Create...”. In other versions of Quartus II, the window may also look like

the following one. Click <<new revision>> to create a new revirsion.

&4 Revisions =] = (=]
Spedty the current revision for the project, create a new revision, delete an existing revision, or edit the description of
@ revision.
Revisions:
Revision Mame Topdevel Entity Family Device Meet Timing Timing Model | Set Current |

" lab1 t2 lab1_t4 Cycone II EP2C20F484C7T |W|
lab1_t1 lab1_t2 Cyclone 1T EP2C20F434C7 ——————
<<new revision > Compare. ..

4 1 |

QK ] [ Cancel ] | Apply | [ Help
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Create Rewvision Iﬁ

Specify a name and dezcription for the new revizion,
Y'ou can bage the revizion on an exizting revizion, and
zpecify the revizion az the curent revision.

Revizion name: ||

Bazed on revizion: ||:Iem|:|_'|_1 j
Dezcription:

Created on; Tuesday, February 26, 2013

Bazed on: derma_1_1

v Copy databaze
v Set az curment revizion

Cancel

. I 1

Fill in a new revision name and click “OK”,

r
Revisions ﬁ

Specify the current revizion far the project, create a new revision, delete an existing
revizion, or edit the description of a revizion.

Revisiong:
Fevigion MNa... | Top-level En... | Farnily | Device |
demo_1_ 1 demo_2 Cyclane |l EF2CZ0F45...
Fdemo_2 1 demn 2 Cyclone || EPZC20F48... Lisaliz...

Compare...

Custarnize. ..

LAl

Description for revizion 'demo_2_ 1"

Revizion name: demo 2 1
Created on: Tuesday, February 26, 2013
Bazed on : demo 1 1
k. Cancel
|-
Click “OK”.

Notice that, in the above window, if you want to delete the old revision, you can click the
revision name in the list and click the button “Delete”. All the output files of the revision will
be deleted.
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22. How to use In-System Sources and Probes Editor

The In-System Sources and Probes Editor in the Quartus II software allows you to easily
control any internal signal and provides you with a completely dynamic debugging
environment. You can get more information on the In-System Sources and Probes Editor from
the Quartus I Handbook, Chapter 16 (Volume 3: Verification, Section IV: System Debugging
Tools).

The In-System Sources and Probes Editor consists of the ALTSOURCE PROBE
megafunction and an interface to control the ALTSOURCE PROBE megafunction instances
during run time. Each ALTSOURCE PROBE megafunction instance provides you with
source output ports and probe input ports, where source ports drive selected signals and probe
ports sample selected signals. When you compile your design, the ALTSOURCE PROBE
megafunction sets up a register chain to either drive or sample the selected nodes in your logic
design. During run time, the In-System Sources and Probes Editor uses a JTAG connection to
shift data to and from the ALTSOURCE PROBE megafunction instances.

Configuring the ALTSOURCE_PROBE Megafunction

To use the In-System Sources and Probes Editor in your design, you must first instantiate the
ALTSOURCE PROBE megafunction variation file. You can configure the
ALTSOURCE_PROBE megafunction with the MegaWizard™ Plug-In Manager.

Each source or probe port can be up to 256 bits. You can have up to 128 instances of the
ALTSOURCE_PROBE megafunction in your design.

To configure the ALTSOURCE PROBE megafunction, performing the following steps:
1. On the Tools menu, click MegaWizard Plug-In Manager.

24 MegaWizard Plug-In Manager [page 1] @

The MegaWizard Plug-In Manager helps you create or modify design files that contain custom variations of
megafunctions.

\ Which action do you want to perform?
@ Create a new custom megafunction variation
Edit an existing custom megafunction variation

Copy an existing custom megafunction variation

Copyright (C) 1991-2013 Altera Corporation

Cancel < Back Next = Finish

2. Select Create a new custom megafunction variation.
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3. Click Next.

%-._1 MegaWizard Plug-In Manager [page 2a]

Which megafunction would you like to customize?
Select a megafunction from the list below

Q b4

4 ;"5 Installed Plug-Ins
» [0 Arithmetic
» 1 Communications
» | DsP
» |0 Gates
> L 1f0
» | Interfaces
» | JTAG-accessible Extensions
> |1 Memory Compiler
> [ PLL
|1 Click to Open IP MegaStore

Which device family will you be using? Cydone IT

Which type of output file do you want to create?
) AHDL

@ WHDL

() Verilog HOL

What name do you want for the output file?
C:fTeaching/TNEDS4/Lab_test/lab1_2/

[ Return to this page for another create operation

o]

Mote: To compile a project successfully in the Quartus II software, your design
files must be in the project directory, in a library specified in the Libraries page of
the Options dialog box (Tools menu), or a library spedfied in the Libraries page

of the Settings dialog box (Assignments menu).

Your current user library directories are:

[ Cancel ][ < Back ][ Mext = ]

Einish

4. On page 2a of the MegaWizard Plug-In Manager, make the following selections:

a. In the Installed Plug-Ins list, expand the JTAG-accessible Extensions folder and select In-
System Sources and Probes. (You can also verify that the currently selected device family
matches the device you are targeting.)

b. Select an output file type and enter the name (for example, source probel) of the

ALTSOURCE PROBE

megafunction. You can choose AHDL (.tdf), VHDL (.vhd), or Verilog HDL (.v) as the

output file type.
5. Click Next.
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“ MegaWizard Plug-In Manager [page 3 of 5] @
-”a In-System Sources and Probes

Parameter

Settings

Currently selected device family: | cydone 11
source_probe

Match project/default

bell
probe[0] Do you want to specfy an Instance Index?

@ Mo, assign it automatically

(") Yes, use this number |0

The 'Instance ID' of this instance (optional): NOME 4 characters
How wide should the probe port be? [1 - ] bits
How wide should the source port be? ll - ] bits

Advanced Options...

| Cancel || < Back || Mext = || Einish |

6. On page 3 of the MegaWizard Plug-In Manager, make the following selections:
a. Under Do you want to specify an Instance Index?, turn on Yes. This index determines the
position of the instance in the list of instances of the In-System Sources and probes Editor.
b. Specify the ‘Instance ID’ of this instance.
c. Specify the width of the probe port. The width can be from 0 bit to 256 bits.
d. Specity the width of the source port. The width can be from 0 bit to 256 bits.
7. On page 3 of the MegaWizard Plug-In Manager, you can click Advanced Options and
specify other options, including the following:
m What is the initial value of the source port, in hexadecimal? — Allows you to specify the
initial value driven on the source port at run time.
m Write data to the source port synchronously to the source clock — Allows you to
synchronize your source port write transactions with the clock domain of your choice.
m Create an enable signal for the registered source port—When turned on, creates a clock
enable input for the synchronization registers. You can turn on this option only when the
Write data to the source port synchronously to the source clock option is turned on.
8. Click Next.
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“ MegaWizard

Plug-In Manager [page 4 of 5]

=3

-’a In-System Sources and Probes

EDA

source_probe

probe{3..0]

source[r..0]—

Simulation Libraries

The megafunction does not have any simulation model files and can not be
simulated

| Cancel |

|| mext= || Fmish |

9. Click Next.

“ MegaWizard Plug-In Manager [page 5 of 5]

-2 |

2} In-System Sources and Probes

E Summary

source_probe

probe[3..0]

source[r..0]=

/ [ source_probe1_inst... Instantiation template file

Turn on the files you wish to generate. A gray checkmark indicates a file that is
automatically generated, and a green checkmark indicates an optional file. Click Finish
to generate the selected files. The state of each chedkbox is maintained in subsequent
MegaWizard Plug-In Manager sessions.

The MegaWizard Plug-In Manager creates the selected files in the following directory:
C:\Teaching {TNEO94\ ab_testi ab1_2Y

File Description
source_probel.vhd | Variation file
[7] source_probe Linc AHDL Indude file
source_probel.cmp | VHOL component dedaration file
source_probel.bsf  Quartus II symbol file

| Cancel ||

10. Select (tick) soure_probel.bsf to create a Quartus II symbol file. The symbol can be
imported to the schematic of your design. (Sinec the file “source probel.vhd” is always
created, you can also create the symbol for the VHDL file. See Chapter 5, Create a symbol for

a VHDL file,

’, of this document.)

11. Click Finish.
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- =

&4 Quartus TP Files ==

When you create an Altera IP variation, a Quartus II IP File is generated, Quartus
II IP Files are used to represent the Altera IP in your design. Do you want to add
the Quartus II IP File to the project?

Automatically add Quartus II IP Files to all projects

(Mote: Turning on this option permanently suppresses this dialog box. You can
change this setting in the Options dialog box)

Yes ] | Mo | | Help

12. Click Yes.

Import the created symbol to the schematic of your project
Follow the instructions in Chapter 6, Importing symbols to the schematic file, of this
document.

Compile the project
Click “Processing > Start Compilation”. See Chapter 12, Compilation, of this document.

Program FPGA Chip
Click “Tools > Programmer”. See Chapter 13, Programming FPGA Chip, of this document.

Running the In-System Sources and Probes Editor

1. Open the In-System Sources and Probes Editor. Click “Tools >In-System Sources and
Probes Editor”.

If you have not programed FPGA chip, you should do Steps 2 - 5 to program FPGA chip.
Otherwise, you can skip Steps 2— 5.

2. In the JTAG Chain Configuration pane, point to Hardware, and then select the hardware
communications device. You may be prompted to configure your hardware; in this case, click
Setup.

3. From the Device list, select the FPGA device to which you want to download the design
(the device may be automatically detected). You may need to click Scan

Chain to detect your target device.

4. In the JTAG Chain Configuration pane, click to browse for the SRAM Object File

(.sof) that includes the In-System Sources and Probes instance or instances. (The

.sof may be automatically detected).

5. Click Program Device to program the target device.

Instance Manager

The Instance Manager pane provides a list of all ALTSOURCE PROBE instances in the
design and allows you to configure how data is acquired from or written to those instances.
The following buttons and sub-panes are provided in the Instance Manager pane:

m Read Probe Data—Samples the probe data in the selected instance and displays the probe
data in the In-System Sources and Probes Editor pane.

m Continuously Read Probe Data—Continuously samples the probe data of the selected
instance and displays the probe data in the In-System Sources and

Probes Editor pane; you can modify the sample rate via the Probe read interval setting.
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m Stop Continuously Reading Probe Data—Cancels continuous sampling of the probe of the
selected instance.

m Write Source Data—Writes data to all source nodes of the selected instance.

m Probe Read Interval—Displays the sample interval of all the In-System Sources and Probe
instances in your design; you can modify the sample interval by clicking Manual.

m Event Log—Controls the event log in the In-System Sources and Probes Editor pane.

m Write Source Data—Allows you to manually or continuously write data to the system.
The status of each instance is also displayed beside each entry in the Instance Manager pane.
The status indicates if the instance is Not running Offloading data, Updating data, or if an
Unexpected JTAG communication error occurs. This status indicator provides information
about the sources and probes instances in your design.

In-System Sources and Probes Editor Pane

The In-System Sources and Probes Editor pane allows you to view data from all sources and
probes in your design. The data is organized according to the index number of the instance.
The editor provides an easy way to manage your signals, and allows you to rename signals or
group them into buses. All data collected from in-system source and probe nodes is recorded
in the event log and you can view the data as a timing diagram.

Reading Probe Data

You can read data by selecting the ALTSOURCE PROBE instance in the Instance Manager
pane and clicking Read Probe Data. This action produces a single sample of the probe data
and updates the data column of the selected index in the In-System

Sources and Probes Editor pane. You can save the data to an event log by turning on the Save
data to event log option in the Instance Manager pane.

If you want to sample data from your probe instance continuously, in the Instance Manager
pane, click the instance you want to read, and then click Continuously read probe data. While
reading, the status of the active instance shows Unloading. You can read continuously from
multiple instances.

You can access read data with the shortcut menus in the Instance Manager pane.

To adjust the probe read interval, in the Instance Manager pane, turn on the Manual option in
the Probe read interval sub-pane, and specify the sample rate in the text field next to the
Manual option. The maximum sample rate depends on your computer setup. The actual
sample rate is shown in the Current interval box. You can adjust the event log window buffer
size in the Maximum Size box.

Writing Data

To modify the source data you want to write into the ALTSOURCE_PROBE instance, click
the name field of the signal you want to change. For buses of signals, you can double-click the
data field and type the value you want to drive out to the ALTSOURCE_PROBE instance.
The In-System Sources and Probes Editor stores the modified source data values in a
temporary buffer. Modified values that are not written out to the ALTSOURCE PROBE
instances appear in red. To update the ALTSOURCE_PROBE instance, highlight the instance
in the Instance Manager pane and click Write source data. The Write source data function is
also available via the shortcut menus in the Instance Manager pane.

The In-System Sources and Probes Editor provides the option to continuously update each
ALTSOURCE PROBE instance. Continuous updating allows any modifications you make to
the source data buffer to also write immediately to the ALTSOURCE PROBE instances. To
continuously update the ALTSOURCE PROBE instances, change the Write source data field
from Manually to Continuously.
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Organizing Data

The In-System Sources and Probes Editor pane allows you to group signals into buses, and
also allows you to modify the display options of the data buffer.

To create a group of signals, select the node names you want to group, right-click and select
Group. You can modify the display format in the Bus Display Format and the

Bus Bit order shortcut menus.

The In-System Sources and Probes Editor pane allows you to rename any signal. To rename a
signal, double-click the name of the signal and type the new name.

The event log contains a record of the most recent samples. The buffer size is adjustable up to
128k samples. The time stamp for each sample is logged and is displayed above the event log
of the active instance as you move your pointer over the data samples.

You can save the changes that you make and the recorded data to a Sources and Probes File
(.spf). To save changes, on the File menu, click Save. The file contains all the modifications
you made to the signal groups, as well as the current data event log.

23. How to install USB driver

USB blaster is the USB device on Altera’s FPGA board, DE1. When DE1 is connected to a
PC through a USB cable, the USB driver for USB Blaster should be installed. The USB driver
can be found in the folder “\altera\91sp2\quartus\drivers\usb-blaster”, if Quartus II version 9.1
is installed on the PC.

When DEI is connected to a PC with Windows XP, a pop-up window “Found New
Hardware Wizard” will be shown to guide the installation of the driver. See the details in the
manual “Getting started with Altera DE1.pdf”.

When DEI is connected to a PC with Windows Vista, a pop-up window will be shown to
guide the installation of the driver. Similar steps as for Windows XP should be done.

When DEI is connected to a PC with Windows 7, no pop-up window will be shown. One
should follow the following steps in “Manual for installation of Quartus Il and USB driver for
Windows 7” in “Manual_install Quartus USBdriver Windows_7.pdf” to install the USB
driver.
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