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“‘Desenvolvimento de Sistemas Digitais com FPGASs”

Material utilizado no Lab 1:
 lab1 _FPGAs.ppt

« DEZ2 introduction.pdf

« DE2 UserManual.pdf

« Capitulo 1 do livro texto
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Roteiro da aula

1. Apresentacao lab1 FPGAs.ppt
Slides 1..14, 31..33, 55..58

2. Na pasta altera\DE2\DE2_user_manual DE2_introduction\
 Arquivo DE2_ introduction.pdf (aplicacoes da placa)
 Arquivo DE2_ UserManual.pdf (pinagem da placa)

3. Versao em PDF do capitulo 1 to livro texto disponivel no
site da disciplina

4. Sequir o tutorial COMPLETO descrito no livro texto, pois
esse fluxo sera utilizado em todas as aulas de
laboratdério do semestre.
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Motivaciao — Industria de Circuitos Integrados

INVERSOR CMOS

* Equacao: * Esquema Elétrico CMOS

S=E
0 Vcc

 Esquema Légico

AV Transistor P
E _— 1

Transistor N

AV 4
—  Terra
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Motivaciao — Industria de Circuitos Integrados

Single die

—— Wafer

y AMDI

Athlon

Obtido em http://www.amd.com
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Motivaciao — Industria de Circuitos Integrados

*Si0,, atomos de silicio e oxigénio ligados
por seus elétrons.

*O, ¢ retirado em laboratorio, e os atomos
de silicio resultantes formam cristal de
silicio puro.

* Proximo ao zero absoluto, os elétrons de
silicio se ocupam apenas em manter a
estrutura do cristal.

* Aumentando para temperatura ambiente,
atomos de Si vibram o suficiente para
gerar energia térmica possibilitando seus
elétrons saltar para camada de conducao.

*Cristal de Silicio a ser “fatiado”. Diametro
varia de 10 a 30 cm.

* Wafers de silicio (fatias) com espessura em
torno de Imm.
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Tecnologia CMOS: fabricacao

Processo de fotolitografia

-Depdsito de produto quimico Mascara
(se altera na presenca de luz) \ Oxidacao Opti ca
na superficie do chip;

-Com lente micro, luz altera
regiées do material com
produto quimico;

-Solvente remove regides
alteradas;

-Regibées ndo atingidas pela
luz permanecem, formando
transistores;

-Processo se repete, com
outros produtos, formando
também isoladores e

conexoes. /

Remogéao do Outras

revestimento

foto-resistivo
(ashing)

/ Exposi¢do UV
(stepper exposure)

Revestlmento
foto-resistivo

etapas do
processo

Desenvolwmento
foto-resistivo

Girar, lavar, secar Ataque
(spin, rinse, dry) acido
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Portas Logicas Basicas e Tabela Verdade

s v s 3 s Ao

OR AND XOR

A B[S A B[S A B[S NOT

00| o0 00| o0 00l o AlS

01| 1 01| 0 01| 1 of L

10/ 1 1 0|0 10/ 1 110

1 111 1111 1110

S=AorB S=Aand B S=AxorB S =not A
S=A+B S=A.B S=A®B S=A

S=A|B S=A&B S=A"B S=!A
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Tarefa a ser realizada na aula pratica
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Tarefa a ser realizada na aula pratica

« Utilizando a ferramenta Quartus Il da Altera, criar um projeto
de circuito digital (esquematico) com as 4 portas légicas
apresentadas no slide 8.

 Realizar a simulacao das portas légicas no Quartus Il, e
levantar a tabela verdade para cada uma das portas.

« O objetivo principal dessa aula pratica é possibilitar que o
aluno tenha um primeiro contato com as ferramentas de
desenvolvimento a serem utilizadas durante o semestre.

”

« Seguir o tutorial existente na secao “Laboratory assignment
do capitulo 1 do livro texto.

 Um resumo desse tutorial esta incluido nos slides a seguir.
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Criar um novo projeto

_# Quartus I 32-bi ==X
File | Edit View Project Assignments Processing Tools Window Help 5/ Search altera.com @
e, cui+ JEY - $HQ 0 PP HD EL P A 0D
& Open... Ctrl+0 5 x|
Close Ctrl+F4
@ New Project Wizard...
& OpenProject... Ctrl+]
Save Project
Close Project m
= Save Ctrl+5

Save As...

@ savenl Ctrl4shift+S Q U A RT U S ® I I

File Properties...
Version 12.1

Create /[ Update »
Export...

@ View Quartus Il
Information

Convert Programming Files...

@ Documentation
Page Setup...

Print Preview

D E
<

Print... Ctrl+P
Recent Files »

Recent Projects »

-

Exit Alt+F4 0% 00:00:00

€EL crc ursc EEL7020 — Sistemas Digitais 11/33



Escolher a pasta e nome do projeto

"4 New Project Wiza

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

What is the working directory for this project?
C:/LabSessions/lab1 E] !
What is the name of this project? l

halfadder E]
What is the name of the top-evel design entity for this project? This name is case sensitive and must exactly match the entity name in the design file.

halfadder E]

Use Existing Project Settings...

< Back H Next > ][ Finish ][ Cancel ][ Help ]




Selecionar o dispositivo alvo (FPGA)

New Project Wiza

| 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: |Cyclone II v ] Package: [Any v ] I
Devices: |All v Pin count: [Any v]
Target device Speed grade: [Any - ]
) Auto device selected by the Fitter bl
@ Spedific device selected in 'Available devices' list Show advanced devices | | HardCopy compatible only
Other: n/a

Available devices:

Name Core Voltage LEs UserI/0s Memory Bits Embedded multiplier 9-bit elements PLL ald -
EP2C35F484C7 1.2V 33216 322 483840 70 - 16
EP2C35F484C8 1.2V 33216 322 483840 70 - 16
EP2C35F484I8 1.2V 33216 16
_- 16
EP2C35F672C7 1.2V 33216 475 70 l——]
EP2C35F672C8 1.2V 33216 475 483840 70 - 16
EP2C35F67218 1.2V 33216 475 483840 70 - 16 _
..‘.\.|.,..m..,\.,.. B = T = | ’ )

Companion device
HardCopy: v

| Limit DSP & RAM to HardCopy device resources

<o) (o ) () (Ccant ] [0




Configurar a ferramenta de simulacao

- (2]
_# New Project Wizarc X
U
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/Synthesis [<None> V] <None > v [ ] Run this tool automatically to synthesize the current design
Simulation [ModelSim-Altera v ['VHDL v {7 Run gate-evel simulation automatically after compilation
Formal Verification [<None > v ]
Board-Level Timing [<None> v ]
Symbol [<None> v ]
Signal Integrity [<None:> v ]
Boundary Scan [<None> v ]

<o ) (o> ) [ ) (e ) b




Criar um novo diagrama de esquematico
%+ Quartus II 32-bit - C:/LabSessions/lab1/halfadder - halfadde (| o e S

File | Edit View Project Assignments Processing z 5 Search altera.com C
. ew.. cutn HNY " $P0 0 PO B0 UL P A4 09
5 Open... Ctrl+0
Close Ctrl+F4
@ New Project Wizard...
% Open Project... Ctrl+J
Save Project
Close Project m
= Ssave Ctrl+s
Save As...
S - QAR ] S®II
File Properties...

Create / Update > Version 12.1

Export... 0 View Quartus Il

Convert Programming Files... Information

[] Page Setup...

&, Print Preview v

& Pprint... Ctrl+pP
Recent Files »
Recent Projects 4 »
Exit Alt+F4 0%  00:00:00




Criar um novo diagrama de esquematico
r New u‘

New Quartus II Project

4 Design Files
AHDL File
‘Block Diagram/Schematic File
EDIF File
Qsys System File
State Machine File
SystemVerilog HDL File
Td Script File
VHDL File
Verilog HDL File

4 Memory Files
Hexadecdmal (Intel-Format) File
Memory Initialization File

4 Verification/Debugaing Files
In-System Sources and Probes File
Logic Analyzer Interface File
SignalTap II Logic Analyzer File

4 Qther Files
AHDL Indlude File
Block Symbol File
Chain Description File "
Synopsys Design Constraints File
Text File -

ok || cancel || Heb

m




File Edit View Project

Entrar com as portas logicas

Assignments  Processing Tools  Window

Help

\==D

l]lﬁlxll

é’) Cyclone II: EP2C35F672C6
» halfadder 5t

DB H@ % @ 9 o[ halfedder
|Project Navigator
Entity

B LhaOADE-O0 11 INNNOON N

Block 1.bdf B |

Y S EFC O P OO R QP A 0D

Search altera.com 0

CHIRTSE= N ™ = U -

-~
% Symbol SEEEEEEEEES
Libraries: SRR EEEEEEEEEE || | SRRERERRRES
4 © cfalteraj12. 1/quartusibraries/ R I B | SR
b € megafunctions 3 R I B | SRR
< m > O others SRS S A S S SR ISR RS S SRS SRS SESESRIRERRREREE ¥ | EEERERERERE
= 4 & primitives R
: Elres o | 00 T U R e (R =
B tierarcy | &l > €3 buffer S S L S LS E S R SRR RS EEEEEEREEREEREE TP OIo
Frasks 4 & logic S | SRR
— & and12 R N | SRR
— T} and3 R
£ and4 ~ oo
4 Compile Design < Soiiiiiiinn
P i oo
# Analysis & S S« ¢ < < ¢ 66606 sssnssssssssssssnnnnnunnnnnnnuusunuanuuuununauwveee QNN Il IIIT
] Edit e - = SRR
= View R n T
P Analysi [¥] Repeat-insert mode A
B Peekiia [ Jinsertsymbolasblock | ool e e e e <
< n 13
— (] Launch MegaWizard Plug-In S
< — ff [ teunchMegaWizardPlugdn e
!5' a4 (e | Megalizard Plug-In Manager... J i
uIype ID Messa ..............................................................
o ][ Cancel ]
o
' =\_System /\_Processing /
146,2 0%  00:00:00




Realizar as conexoes das portas logicas

Edit View Project Assignments Processing Tools Window Help 5

Search altera.com
DEEH@ % 2@ 9 o |hafadder Y ST O r g D S QP A @D

Block 1.bdf* B |

Project Navigator 18 x| | =
Entity BRagADE-O11aNNNOO0ON N FEE) o 2 a2
Ay Cydone I1: EP2C35F672C6

> halfadder <&

< | m | »
() terarchy | E|Fies | o Designunits |

Tasks 18 x|

Flow: [Compilaﬁon '] [Cushomlze]

Task s
4 #» Compile Design ‘ﬂ
4 » Analysis & Synthesis
] Edit Settings
B3 view Report

#  Analysis & Elaboration

N s Needibinem Macan

b
mn

@] E] S <<Search>>

Type ID Message

am x| |

<

\_System /\_Processing /

I Messages

320,9 0% 00:00:00



Entrar com os pinos de entrada e saida

Libraries: Lol

> €2 megafunctions P R I

> €2 others Lo

 © it LA T FEEEEEE FEEEEFEEEEEEFEEFEPEEHEEHE R bF
> 8 buffer Lol
> & logic - Lo

[ ﬁ omer ..............................................................

‘ @mn --------------------------------------------------------------

t} bidir Ll
|E :up::ut! m IIZZIIIZIIfZIIIIZZI:Q.a:euI_D"""""""'"'""""'"'biﬁ:i{é"nife'i""""""";ZIIIZZZIIZIIZIZIIIZZ

< P N R R IR EC PR

Name:

output

Repeat-insert mode

[ ] Insert symbol as block

[ ] Launch MegaWizard Plug-In

[ MegaWizard Plug-In Manager...




Conectar os pinos de entrada e saida e as portas légicas

4 Quartus I 32-bit - C:/LabSessions/labl/halfadder - halfadder
File Edit

View Project Assignments Processing Tools Window Help 5 Search altera.com
JEH@ % 2@ 9 o |halfadder &%
Project Navigator o8 x| | e |

MY SO O P O AR QP AL O

Block 1.bdf* B |

Eutiy BRLOADE-O11ANNNDOON N [F a 2 a8
@ Cyclone II: EP2C35F672C6
> halfadder <&

< | m | »
() Herarchy | E|Fies | # Designunits |
Tasks o8 x|

Flow: [Conpilaﬁon '] [Customuze]

Task &

4 @ Compile Design ‘
4 » Analysis & Synthesis
] Edit Settings
5 view Report
#  Analysis & Elaboration

N e Needibine Macan

mn

@ E] & <<Search>>

Type ID Message

»

am x| |~

<

\ System /\ Processing /

I Messages

727,246 0% 00:00:00



Realizar a sintese do circuito (compile)

{4 Quartus I 32-bit - C:/LabSessions/labl/halfadder - halfadder

File Edit View Project Assignments Processing Tools Window Hep 5
DEH@ % 0@ 9 o [hafadder Y S EFe D P OO R




Configurar a ferramenta de simulacao

€4 Quartus I 32-bit - Cy/LabSessions/labl/halfadder - halfadder L | E )

| File Edit View Project Assignments Processing l Tools I Window Help 5 Search altera.com 0
DS E@ % B9 o[ (o] nsmistnmd T AT AR ¥k
> : i -
I IProject Navigator 18 x ] in. | Launch Simulation Library Compiler ()| Q Compilation Report - halfadder a
Entity &  Launch Design Space Explorer
/A Cyclone II: EP2C35F672C6 @ TimeQuest Timing Analyzer tatus Successful - Thu Nov 22 09:17:35 2012
g halfadder ;@ Us IT 32-bit Version 12.1Build 177 11/07/2012 S Web Edition
Advisors bn Name halfadder
vel Entity Name halfadder
&2 Chip Planner Cydlone I
% Design Partition Planner EP2C35F672C6
e Models Final
SreLVewerS baic elements 2/33,216 (< 1%)
| SignalTap IT Logic Analyzer tal combinational functions 2/33,216(<1%)
) =dicated logic registers 0/33,216 (0 %)
w»  In-System Memory Content Editor egisters 0
7] m » || ®| Logic Analyzer Interface Editor vins 4/475(<1%)
AN = - - 1 In-System Sources and Probes Editor yirtual pins 0
A tierarchy | EJFies | o Desgnunis | SernaProbe Fine hemory bits 0/483,840 (0 %)
Tasks pEx| 0 S ided Multiplier 9-bit elements 070 (0 %)
— W Programmer DL Ls 0/4(0%)
|[Flow: [Compiatlon v ] [ Customize... l Q" JTAG Chain Debugger
Task 4| Z&  Transceiver Tookit
4 4 P Compile Design = E External Memory Interface Toolkit
4 Analysi i ...
v B> Pyt & Syvesis “4, MegaWizard Plug-In Manager
] Edit Settings ) ) }
Nios II Software Build Tools for Eclipse
B view Report ;
v 4 P Analysis & Elaboration & TEREILI
> # Partition Merge e Qys
4 [ Netlist Viewers i # Tdsdaipts...
< U U Customize...
x| “:’ Options...
& :
a Type ID Message LEmaEai.: -
\Q e L R R R T T T e Ty
[y \l) Running Quartus II 32-bit EDA Netlist Writer
\l) Command: quartus_eda --read settings_files=off --write_settings_files=off halfadder -c halfadder
\I) 204026 Generated files "halfadder.vho", "halfadder fast.vho", "halfadder vhd.sdo" and "halfadder vhd_fast.sdo" in directory "C:/LabSes:
[ \I) Quartus II 32-bit EDA Netlist Writer was successful. 0 errors, 0 warnings |j
9 \I) 293000 Quartus II Full Compilation was successful. 0 errors, 8 warnings
g -
alll « [ 1 ] »
o
L=]
Changes user preferences and options 316, 1 100% 00:01:19




Configurar a ferramenta de simulacao

. )
CEN B i ) R )
Category:
4 General EDA Tool Options
EDA Tool Options
Fonts Specify the location of the tool executable for each third-party EDA tool:
Headers & Footler.s.Settngs EDA Tool Location of Executable
Internet Connectivity
Libraries LeonardoSpectrum [E
License Setup Precision Synthesis (eee)
Preferred Text Editor ) E]
Processing Synpiify
Tooltip Settings Synplify Pro [E
“ Mes?.gl:rss Active-HDL (ee)
Fons Riviera-PRO (eee)
ModelSim (o)
QuestaSim L
ModelSim-Altera C:\altera\12. 1\modelsim_ase\win32aloem
NCSim

Use Nativelink with a Synplify/Synplify Pro node-ocked license




Executar o ModelSim (ferramenta de simulacao)

File Edit View Project Assignments Processing Tools Window Help &)
DS E@ % 9@ 9 o | halfadder Y SO D e OO O




Selecionar o modulo a ser simulado

Design ] VHDL ] Verilog ] Libraries ] SDF ] Others ] <3
"1Name IType IPath ] I .
=il work Library gate_work
Entity C:/LabSessions/lab 1/simulation/models...
A structure Architecture
+-li, oate_work Library  C:/LabSessions/lab 1/simulation/models...
+-l} 220model Library $MODEL_TECH)/.. /altera/vhdl/220model
, ﬂ—m 220model_ver Library SMODEL_TECH/.. faltera/verilog/220m...
ﬂ—m altera Library SMODEL_TECH/.. faltera/vhdl/altera
1}—‘1 altera_Insim Library SMODEL_TECH/.. /altera/vhdl/altera_]...
ﬂ—m altera_Insim_ver Library SMODEL_TECH/.. faltera/verilog/altera...
+-l}, altera_mf Library $MODEL_TECH/.. /alterajvhd|/altera_mf
+li, altera_mf_ver Library $MODEL_TECHY/.. /altera/verilog/altera...
+-l}, altera_ver Library $MODEL_TECH)/.. /altera/verilog/altera
+H-l} altaxb Library ~ $MODEL_TECH/../altera/vhdl/altgxb
+-lj altaxb_lib Library ~ $MODEL_TECH/../alterajvhdl/altgxb
-+, altaxb_ver Library ~ $MODEL_TECH/../alterajverilog/altgxb
w1l arriaax Librarv SMODEL TECH/.. faltera/vhdl/arriaax j
~Design Unit(s) Resolution
|work.ha1fadder |V|defau1r. ﬂ
—Optimization
[~ Enable optimization Optimization Options... I

OK Cancel |




Adicionar os sinais de interesse ao diagrama de formas de onda
I ModelSim ALTERA STARTER EDTION &6

File Edit View Compile Simulate Add Objects Tools Layout Window Help

JJ{«@ B 100psjllll¢[3@ ®B o {“E}v_lJﬂ"r

X€ »¥ J Layout |
- 2xiO-E M
& sm ——z—— H Y x| §lObjects — 7 = H 4 x|
ViInstance (=] Msas
_J—! halfadder
[+ \AO~IT\
‘_T_k. \BO~T\
[++ M inst2
‘ ‘T)_. inst View Dedlaration
++ 1l \S0~T\ View Memory Contents
++ 1 \C1~1\ Show Drivers
R Jen s e s
' Iine:73 _ To List » ngnals ?n Region
@ line__74 Find... To Log 4 Signals in Design
@ line_75 . . To Dataflow »
@ line_76 | | Insert Breakpoint
g line__77 Toggle Coverage »
B standard Force...
I std_logic_1164 = Wil NoForce
W texto * Nl Clock...
M viaLtng ine_cooJEN
A _pr!-mmves L / L Global Signal Radix...
B cydoneii_atom_pack * line__624
I cydoneii_componeni @ -5 Create Wave...
Il std_logic_arith * line__6672
* line__1087
B = B e
«| | o ¢ line__1085 j il Cursor 1 0.00 ns

4

‘lLbraryl@sumJ_J_' «| y <| >||_4]

=1




* Fixar os sinais em ‘0’ ou ‘1’ utilizando o bot3o direito do
mouse sobre o sinal desejado.
* Pressionar o botao Run indicado na figura.

gE| Wave o |3 %8

File Edit View Add Format Tof Nindow

| Wave Ferees 4+ ] X
N-sE 8 s o-AFS| SERR

| R Y e
|- ®|QQaaa| L LN WIS

0 U3 - |
0 o Da
D — o
- M Force Selected S
Signal Name: |sim: /halfadder/b0
Value: M
Kind
¢ Freeze ( Drive { Deposit
Delay For: |0
Cancel After:
Cursor 1 31ps

0 ps to 463 ps




ParaAO= ‘0’ eB0= ‘1", oresultado da simulacioserda0+1=1
(S0), com vai-um = ‘0’ (CO).

r!] Wave ‘ —| = —éB—J‘
File Edit View Add Format Tools Window
£ Wave g 4 ¢ X
‘ :JRE@@;HDHH:L@&:L&;\
- ]
’ -~
v
& /halfadder/s0 1
v
Cursor 1 - ) . . ) L
_J J_‘ _H 4 vl
’ 0 ps to 463 ps ‘




Resultado da simula¢ao para todas as combinacoes de AO e BO

1 Wave TAEREEYT VT (olE e

File Edit View Add Format Tools Window
| em Wave e 4 ¥ X

|[D-zE2@ i RBO2 | 0-ATS]| SERR
_I‘.‘*W 'l 100psj.l.i.¢@%:1}{} {@U'JJ@
_I_EI_I_I Bo || & & Te % i & JQ &} 2 3
>i8acean|Tummr
- Msgs
< |halfadder /a0

“  /halfadder/b0

#  /halfadder/s0
4 Jhalfadder/c1

_

| “=® Now 00 ps
s Cursor 1 |398 ps
- » |ﬂ

| 0 ps to 550 ps |




Testar o circuito na placa com o FPGA
Primeiro passo, associar os pinos do FPGA aos sinais de entrada e
saida definidos no projeto (esquematico).

File Edit View Project |Assignments| Processing Tools Window Help 5/
[

] \).. i - - AL 25 P v
DS e & Ga|= Deviee. ¢ 2 @ O reg O 0 @
Project Navigator — g |[Eetie IanELIRE halfadder.bdf x
Entity \ TimeQuest Timing Analyzer Wizard... = - @ 11N\ \ 0O \ O /
(2 Cydone II: EP2C35F672C¢
g§ halfadder ;@ | &g Assignment Editor Ctrl+Shift+A
|#  Pin Planner Ctrl-+Shift-+N

Remove Assignments...

(5
v

Back-Annotate Assignments...
Import Assignments...
Export Assignments...

Assignment Groups...

LogicLock Regions Window Alt+L
Design Partitions Window Alt+D

e




Pinagem a ser utilizada no projeto
N25 = SW(0) AE23 = LEDR(0)
N26 = SW(1) AF23 = LEDR(1)

<3 Pin Planner - C:/LabSessions/labl/halfadder - halfadder =&

File

Edit View Processing Tools Window Help @ Search altera.com Q
_ . |Groups 018 x| Top View - Wire Bond
Named: * v Cyclone |1 - EP2C35FET2CE

Node Name
<<new group>>

™

| Report

Report not available

>
Aeee@eeee
nooVVnoa
ag x‘ — 0%-9 0090 AOQAGBRD - ==
OAAAAN 59 DOC HC
BONOOATIIIAAA
geo??

Vammmmnnmev
eVo‘.VVAVAVAVVo N

[ =« OO0 v..-.ovv
ITasks 15 X‘ OXG oovA gviclele ei
QOO eee%oeog,v.g‘o;g
A 2
# Run Ana : AOOCOAD uﬁ- © o __,_xQ
) ] \V; \V/ :
+ 3 ety 0
I Early ~ @Q °ll':.eeoe,.9
< [ = ST
‘X Named: = |Fi|ter:[Pins: all v
E Node Name Direction Location I/O Bank VREF Group Fitter Location IjoSst ~
in_ AD Input PIN_N25 5 B5_N1 PIN_C13 3.3VLV.|
n_ Bo Input PIN_N26 5 B5_N1 PIN_D13 3.3VLV.[T
out sp Qutput PIN_AE23 7 B7_NO PIN_B12 3.3-VLV..
2 M s1 Qutput PIN_AF23 7 B7_NO PIN_C11 3.3-VLv.. _
(= | PP H
=« | i | »

00:00:00




A placa DE2 com o FPGA da Altera

1 - 9V DC Power Supply

2 - USB Blaster

- T
E . ISSI

- LEDR(1) u

gk
Al o
i £ i!i
I 8
¥ A LEMe  LEDR
f [

BO - SW(1) A0 - SW(0)



Download do arquivo de configuracao para o FPGA

n‘\‘b Programmer - C:/LabSessions/lab1/halfac

= Stop

4 Auto Detect

X Delete

(M, Add File...

i

0
~r
o
-
']
1]
]
m

[ty

File Edit View Processing Tools Window Help 5 Search altera.com @
| &, Hardware Setup...| USB-Blaster [USB-0] Mode: [ITAG v]  Progress: 100% (Successf) |
Enable real-time ISP to allow backaround programming (for MAX II and MAX V devices)

% File Device Checksum Usercode Program/ Verify Blank- Examine Security  Erase ISP
il Start Configure Check Bit CLAMP
output_files/halfadder.sof EP2C35F672 002F8B53 FFFFFFFF O O il ] ] ]

# Save File

[* Add Device...

T up

1% Down

EP2C35F672




