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Introducado a Linguagem VHDL
D Exemplo: um Full Adder .

LIBRARY ieee; *
USE ieee.std_logic_1164.all; : E

cin

|
ENTITY somador1bit IS cout w
PORT (cin,a, b : IN STD_LOGIC; ;

s, cout : OUT STD_LOGIC); K 7
END somador1bit ;

ARCHITECTURE comportamento OF somadorlbit IS s
BEGIN

s <=a XOR b XOR cin;

cout <= (a AND b) OR (a AND cin) OR (b AND cin);
END comportamento;
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Projeto de Sistemas Digitais com Ferramentas EDA

) Fluxo de Projeto para FPGAs

Descrigao do
SD em HDL

.................................................................................................................

- [

Analise da
sintaxe

Sintese légica

Compilagao

com o
Quartus Il

Definicao de
parametros

Definigdo dos

estimulos
Mapeamento : -
para o FPGA simulagao
Roteamento

Geracgao dos
arquivos de
relatérios

Analise do
resultado
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Projeto de Sistemas Digitais com Ferramentas EDA

D Experimento 1: descricao/compilacao e simulacao de um SC

Preparacao dos Estimulos para a Simulacao
Solucao trivial (ingénua): Transformar a tabela-verdade em formas de

onda 0 20 40 60 80 100120
cin EEEE
cin| a b Jcout| s
olo|O0] OO a B
0 0 1 0 1
o|1]|0f 0 |1 °
0 1 1 1 . T B
1 0ol 0 0 < T (X T N WU NONOR SN VS SO S AU S SO S S
S
1 O 1 1 O .............................................................
1 1 0 1 0 Observacoes:
1 .Preencher a mao as waveforms (formas de onda) esperadas para
1 1 1 1 1 , ) . ~
as saidas para confrontd-la com o resultado da simulagao.

2.T deve ser maior que “longest tpd” reportado pelo Quartus II.
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Projeto de Sistemas Digitais com Ferramentas EDA

} Experimento 1: descricao/compilacao e simulacao de um SC

A verificacao sera feita por meio de simulagcao no nivel
l6gico com atrasos com a ferramenta ModelSim da
Mentor Graphics, versao Altera. (O ModelSim chama este
tipo de simulacao de “gate level simulation”.)

« As préximas transparéncias mostram como configurar o
ModelSim-Altera e como realizar a simulacao.

INE/CTC/UFSC Slide 2P.5 Prof. José Luis Giintzel
Sistemas Digitais - semestre 2010/2



¥, Quartus II - H:/Sistemas_Digitais/Somador1Bit/somadorlbit - somadorlbit - [somadorlbit.vhd]

Projeto de Sistemas Digitais com Ferramentas EDA

D Definir o caminho do Modelsim-Altera

Options

3 —- ey o

Specify the location of the tool executable for each third-party EDA tool:

4 Diretério Padrio:
gi “C:\altera\91\modelsim_ase\win32aloem”

Rivi
tModelSim ouble-click to change path >
ModelSim-Altera C:halterah91vmodelsim_ase\win32alo... |

NCSim < double-click to change path >

[™ Use NativeLink with a Synplify/Synplify Pro node-locked license

Cancel |

{"} File Edit View Project Assignments Processing - Window Help Category'
D d ) o« ||somadort Run EDA Simulation Tool
‘ ﬂ‘é $B@ B A T s Tt [=- General -
Project Navigator ] \un El Iming Analysis | ool N EDA TOOI D tion =
Entity [Logic Cells [Dedicated Logic Launch EDA Simulation Library Compiler| _p S i
A Cyclone Il: EP2C35F672C6 R Launch Design Space Explorer Internet Connectivity
] i - License Setuyj
g somador1Bt 'EEl 2@ 0@ &% TimeQuest Timing Analyzer H P . P
i Processing
Advisors - Global User Libraries [&ll Projer
@ Chip Planner (Floorplan and Chip Editor) = A_SSignment Editor
@ Design Partition Planner Colors
Netlist Viewers - Fonts
<« [ » =] |
Lo \h B P SignalTap I Logic Analyzer [=)- Block/Symbol Editor |
oy —]l = s = In-System Memory Content Editor Colors
Tasks i + {[@] Logic Analyzer Interface Editor “ Fonts
Flow: [Compiltion 3 In-System Sources and Probes Editor [=)- Chip Planner
Task & [Time & SignalProbe Pins... ‘o Colors
+ B P Compile Design 00:00-25 &> programmer ‘.. Fonts
' [E-W Analysis & Synthesis 00:00:04 — . ..
v > Ftor (Flace & Routo) 00001 *\ MegaWizard Plug-In Manager.. = D}esngn Partition Planner
v - Assembler (Generate programming files)| 00:00:05 }‘_-.ﬂ SOPC Builder i Colors
v P Classic Timing Analysis 00:00:02 el Scripts... - LogicLock Regions Window
' B-p EDA Netist Writer 00:00:03 - =) Memary E ditor
@ Program Device (Open Programmer) Customize... : R
I T o
< License Setup... B Messages
<[ Type [vessage i Suppression
Customize Text Editor...
) ) Colors
Options for Text Editor...
Fonts
[=)- Netlist Viewers
- RTL Viewer
i Technology Map Viewer
i Colors
” re
. Fonts
Obs: é possivel que o .
[=1- Pin Planner
caminho para o - Fonts
Programmer il
M d IS' Alt 4 t H M Dmmemeb Vi findan,
odelioim- era ja esteja < | 0] |
. =
definido. L =
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Projeto de Sistemas Digitais com Ferramentas EDA

D Abrir a ferramenta Modelsim-Altera

i, Quartus II - H:/Sistemas_Digitais/SomadorlBit/somadorlbit - somadorlbit - [Compilation Report - Timing Analyzer Summary]

@ File Edit View Project Assignments Processing | Tools | Window Help

T

[

J A= NI Q| Pmeel  Run EDA Simulation Tool d  EDARTL Simulation @ ®lale L
Project Navigator | Run EDA Timing Analysis Tool EDA Gate Level Simulation... mn
23 Fies Launch EDA Simulation Library Compiler Ll _ ~
.. 5b3 somadoribit.vhd R Launch Design Space Explorer | Analyzer Summary
Ll : sl Required |Actual
o o ack | Time T From |To
&1 TimeQuest Timing Analyzer
st-case tpd N/&  |None 11.955 ns|b s
Advisors » §| number of failed paths |
@ Chip Planner (Floorplan and Chip Editor)
@ Design Partition Planner
Netlist Viewers »
SignalTap II Logic Analyzer
&Hierarchy] B Files] dF Design Units] @ 2 g Qe i
= In-System Memory Content Editor
Tasks + {[E) Logic Analyzer Interface Editor
Flow: | Comiltion 3[4 In-System Sources and Probes Editor
Task & Time & SignalProbe Pins...
+ E W Compile Design DD.DD’Z?@ Programmer
v [#- M Analysis & Synthesis 00:00:04—
+ [P Fiter (Place & Route) 00:00:11 “\ MegaWizard Plug-In Manager...
v G- P Assembler (Generate programming files) | 00:00:05 H SOPC Builder
v P Classic Timing Analysis 00:00:04 Tel Scripts...
v (- EDA Netlist Writer 00:00:03
> Program Device (Open Programmer) | Customize..
< | [0 | ) Options...
License Setup...
o Type ]Message
» 0
2 V) : Command: quartus_tan --reg Customize Compilation Report... jfiles=0ff somadorlbit -c somadorlbit --timing_
{) : Longest tpd ::cm.scu;m? B3 Options for Report Window... ns.
v : Quartus II Classic Timing yarnings
v
Y

: Running Quartus II EDA Netlist Writer
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Projeto de Sistemas Digitais com Ferramentas EDA

D Iniciar simulagio “Gate-Level”

ModelSim ALTERA STARTER EDITION 6.5b - Custom Altera Version

File Edit View Compile |Simulate | Add Library Tools Layout Window Help ﬁ Start Simulation |%I

|O-@we ST | &

J XX Runtime Options... l Design I VHDL ] Verilog ] Libraries ] SDF ] Others ] &l

MLbrary Run » !

Break . . .

viName ry e ¥|Name Selecionar o “somador1bit” e ir para a aba SDF

i), work e -'——M work —_—

1% gate_work Library H: /Sistemas_Digitais/Aula_ 1P /Somador 1Bit/simulation/modelsim /gate_woi — : = =

1r"’l rti_work Library H: /Sistemas_Digitais/Aula_1P/Somador 1Bit/simulation/modelsim/rti_work [ 4] r—ﬂ somador 1bit Entity H: \Sistemas_Digitais\Aula_lP\Somador IBit\sirr ]

*"m 220model Library SMODEL_TECH/.. /altera/vhd|/220model . : . o P i fei

- + ate_work Librar H: /Sistemas_Digitais/Aula_1P/Somador 1Bit/sir

1,{& 220model_ver Library SMODEL_TECH/.. /altera/verilog/220model _FM g e 5 Y / : s 'g' 3 / = / ; ‘/ X

+H attera Library  $MODEL_TECHY../altera/vhdlfaltera + q{m ri_work Library H:/Sistemas_Digitais/Aula_1P/Somador 1Bit/sim

-l altera_mf torary  $MOCEL-TECH).. /alterajvhcljalteraimf +-{li 220model Library SMODEL_TECHY/. . /altera/vhdl/220model

1#"1 altera_mf_ver Library SMODEL_TECHY/.. /altera/verilog/altera_mf = ; :

1‘»3& altera_ver Library SMODEL_TECH/.. faltera/verilog/altera + ‘LM 220mode|_ver L|brary SMODEL_TECH/ " / altera/ VETIIOg/ 220model

=l altod Library  SMODEL_TECH/../altera/vhdl/altgxb +-l} altera Library SMODEL_TECH/.. falterajvhd/altera

rﬂ altgxb_lib Library SMODEL_TECH/.. /altera/vhdl/altgxb = E

ivm altgxb_ver Library SMODEL_TECH/../altera/verilog/altgxb 1I‘M altera_mf lerary SMODEL_TECH/ ./altera/vhdl/altera_mf

aflf arriagx Library  SMODEL_TECH/../altera/vhd/arriagx i} altera_mf_ver Library SMODEL_TECH)/.. /altera/verilog/altera_mf

iv'm arriagx_hssi Library SMODEL_TECH/.. faltera/vhdl/arriagx_hssi G . o e s e 0 4" 8 . - . _:_'

1,»]1[ arriagx_hssi_ver Library SMODEL_TECH/.. /altera/verilog/arriagx_hssi P l | —’J

+ f‘ﬂ. arriagx_ver Library SMODEL_TECH/.. faltera/verilog/arriagx

+-4l, arriai Library SMODEL_TECH/.. /altera/vhdl/arriaii : : :

+-h arrizii hssi Library SMODEL TECH/../altera/vhdl/arriaii hssi Desngn Unlt(S) | Resolution

-3 Transcript work.somadorlbit default v

# vlib gate_work

# vmap work gate_work

# Copying C:\altera\91\modelsim_ase\win32aloem/.. /modelsim.ini to modelsim.ini S &

# Modifying modelsim.ini 0phm|zahon

# **Warning: Copied C:\altera\91\modelsim_ase \win32aloem/.. /modelsim.ini to modelsim.ini.

# Updated modelsim.ini. " Enable optimization Optimization _.]

v:r vcom -93 -work work {somador 1bit.vho}

# Model Technology ModelSim ALTERA vcom 6.5b Compiler 2009.10 Oct 1 2009

% L oading package standard g

# -- Loading package std_logic_1164 : OK. ! Cancel I

# -- Loading package vital_timing

- Load?ng package vital _pr?;nitives 4
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Projeto de Sistemas Digitais com Ferramentas EDA

D Iniciar simulagdo “Gate-Level”

1§ start Simulation % |
M Start Simulation )
Design ] VHDL] Verilog ] Libraries Others ] <3
SDF Files - - ; ] ] i ] e ¥ th ]
(5 Ada SO Evmy i T Design | VHDL | Verilog | Libraries SDF ] Others 512]
SDF File il SDF Files
|H:/Sistemas_:)igitais/Aula_lP/Scm Browse...
-+HR] Region : / Add... |
Apply to Region Delay T s ot e s ” TR 5 3
v e -] H:/Sistemas_Digitais/Aula_1P/Somador lBlt/smuIahon/modeISIm/...] Modify.. |
OK Cancel |
M Select SDF file [=S5)
- - |
o) ) f <« simulation » modelsim » v | #7‘ Search ol
‘ Organize™~ E Views™ v . New Folder
Name Date modified Type Size
=l Recent Places b gate_work
et rtl_work
Bl Desksop | somadorlbit_vhd.sdo
/M Computer _ :
E oo
FE Pictures Date modified: 03/03/2010 19:31
Jj Recently Changed SDF Options Multi-Source delay
Fa Searches
Public | Disable SDF warnings vl
. . \arni g 1] 99 88 9 %
Selecionar o “somador1bit_vhd.sdo” ] | Reduce SDF errors to warnings [ Clicar “OK” para iniciar a simulacéo
Folders ]
Fil name: somadorTbit_vhd sdo ~ [SDFFiesCsdizsdo) ] UK cancel |
ﬁOpen J l Cancel ]
INE/CTC/UFSC Slide 2P.9 Prof. José Luis Giintzel
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Projeto de Sistemas Digitais com Ferramentas EDA

D Alterar opgdes de simulagido

[/ ModelSim ALTERA STARTER

EDITION ©.5b - Custom Altera Version

File Edit View Compile |Simulate | Add Structure Tools Layout Window Help
D - g AR 50’; ,s Design Optimization... E} ﬁ J i FRRE . J b e el 3
] Start Simulation... W i%‘l @ §
J XX E“"k M Runtime Options . B ||
Breal

&l sm End Simulati

u SNC Siaol Defaults ] Assertions ] WLF Files ]

qinstance Design unit

- somador 1bit somador 1bit{con ~DefaultRadix —— Suppress Warnings:

= :ine—lo soma:or iitgcon " Symbolic I” From Synopsys Packages
W line__11 somador 1bit{con
g (;\ . o
B standard standard I” From IEEE Numeric Std Packages
B std_logic_1164 std_logic_1164 Octal
" Dedmal
(" -
SEEIE DefaultRun—— —Default Force Type
" Hexadecimal (
150 ns
-~
- AEEL " Freeze
T= " Drive
Default RadixFlags Iteration Limit (% Defauit (based on type)
™ Enumnumeric 5000
INE/CTC/UFSC Slide 2P.10 Prof. José Luis Giintzel
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Projeto de Sistemas Digitais com Ferramentas EDA

D Adicionar os sinais as “waveforms”

ModelSim ALTERA STARTER EDITION 6.5b - Custom Altera Version

File Edit View Compile Simulate Add Objects Tools Layout Window Help

NI IIE JEIE T
¢ |D-s@ BT | @t «= B o-HEBBRB BEER Y
Xe ¥ % “ Layout [simulate vl |
&ism PR
¥|Instance [Design unit [Design unit type [Visibility [Total covera 4|
= somador 1bit somador 1bit(structure) Architecture +acc=<full>
++ 1l \dn~T\ cydloneii_io(structure) Architecture +acc=<full>
++ 1 \b~T\ cydoneii_io(structure) Architecture +acc=<full>
+ M \a~T\ cydoneii_io(structure) Architecture +acc=<ful>
+- M \s~0\ cydoneii_lcell_comb(vital_lcell_co... Architecture +acc=<full>
+- |l \cout~0\ cydoneii_lcell_comb(vital_lcell_co... Architecture +acc=<full> View Dedaration Signal Internal
+- [ \s~T\ cydoneii_io(structure) Architecture +acc=<full> vee View Memory Contents Signal Internal
+- [l \cout~T\ cydoneii_io(structure) Architecture +acc=<full> unknown Goto Driver Signal Internal
P line__74 somador 1bit(structure) Process +acc=<full> devoe e
@ line__75 somador 1bit(structure) Process +acc=<full> devdrn
@ line_76 somador 1bit(structure) Process +acc=<full > Aevnar Signals in Region
P line__77 somador 1bit(structure) Process +acc=<full> Signalsin Design |
&P line__78 somador 1bit(structure) Process +acc=<full>
& line__79 somador 1bit(structure) Process +acc=<full> Insert Breakpoint
& line__80 somador 1bit(structure) Process +acc=<full> e Toggle Coverage ;
& line__81 somador 1bit(structure) Process +acc=<full> Iine_6243 o z
Bl standard standard Package +acc=<full > o ol NoFor.o; 4
M std_logic_1164 std_logic_1164 Package +acc=<full> Iine_6240 o :
B textio textio Package +acc=<full> Iine_6672 =
I vital_timing vital_timing Package +acc=<full> b = Change...
) -~ 3 — line__6671 7
M vital_primitives vital_primitives Package +acc=<full> 5 5
M cydoneii_atom_pack cycloneii_atom_pack Package +acc=<full> d I\;t:lbe;:\;” :
g - | | line__1086 10
E Library | &2} sm KIE line__1085 11
Q Transcript
# Time: 0 ps Iteration: 0 Region: /somador 1bit File: somador 1bit.vho
add wave \
{sim: /[somador 1bitfcin } |
{sim: /somador 1bitfa } \|
{sim: /somador 1bit/b } \|
{sim: /somador 1bit/s } |
{sim: /somador 1bit/cout }
VSIM 8> j

INE/CTC/UFSC
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Projeto de Sistemas Digitais com Ferramentas EDA

) Alterar a unidade de tempo das “waveforms”

File Edit View Add Format Tools Window
!Iwave szasas

|D-z@ @ s> A% || S| N m 3o B L& le o o

/somador 1bit/s

J/somador 1bit/cout

Display Grid & Timeline ]
Grid Configuration
~Grid Offset 1 ~Minimum Grid Spacing 1
I 0 ps 40 (pixels)
Grid Period
™ Auto Period

Reset to Default|
| 1 ps

Timeline Configuration

¢ Display simulation time in timeline area

" Display grid period count (cyde count)
[Tlme units |ns ﬂ ]

I” Use commas in time values

I” show frequency in cursor delta

OK Cancel
J

INE/CTC/UFSC Slide 2P.12 Prof. José Luis Gilintzel
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Projeto de Sistemas Digitais com Ferramentas EDA

D Alterar o “zoom range” das “waveforms”

File Edit Add Format Tools Window

gE|Wave =  Zoom Zoom In +
M. o Zoom Out = Y 3 =
L= Expanded Tme  » Zoom Eul J @ @ Ea! J IT _:-'nll

‘ E L Object Declaration Zoom Cursor

F
C
Zoom Last L
M
R

Cursors 4
Zoom Others
|

Bookmarks »

Goto Time... Gilllz M Wave Zoom

= Mouse Mode »

Sort >

Justify Values » [ Start: |0 ns ]

Refresh Display [ End: |150 ns ]

Assertion Debug oK | Cancel | Apply |

Properties...
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Projeto de Sistemas Digitais com Ferramentas EDA

4 Arquivo de estimulos de entrada

0 20 40 60 80 100120

cin

#forca a entrada cin para 0 no tempo 0 ns

#forca cin para 1 no tempo 80 ns, repete a cada 160 ns
force /cin 0 0 ns, 1 80 ns -r 160 ns

force /a 0 0ns, 1 40 ns -r 80 ns

force /b 0O Ons, 1 20 ns -r 40 ns
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Projeto de Sistemas Digitais com Ferramentas EDA

D Criar novo arquivo de estimulos de entrada

ModelSim ALTERA STARTER EDITION 6.5b - Custom Altera Version
File | Edit View Compile Simulate Add Objects Tools Layout Window Help

INE/CTC/UFSC
Sistemas Digitais - semestre 2010/2

New ‘ Folder REGIE" Woalls:Nv, JKQ&,
Open... Source VHDL
Load... Project... Verilog J 1
Close Library... SystemC —
Import » [TEEYOUTISIED SystemVerilog
Export —— B Hdix
Save List... - Other — ——
L DESION UM eyt LYPE |V|S|b|l|ty ITotaI coverage |Assertion hits IAsseu
s somador 1bit(struc... Architecture +acc=...
cycloneii_io(struct... Architecture +acc=...
cydloneii_io(struct... Architecture +acc=...
cydloneii_io(struct... Architecture +acc=...
Source Directory... cycloneii_lcell_com... Architecture +acc=...
Datasets. .. cydoneii_lcell_com... Architecture +acc=...
cydloneii_io(struct... Architecture +acc=...
Enyironment » cydoneii_io(struct... Architecture +acc=...
Page Setup... somador 1bit(struc... Process +acc=...
o vﬂ‘wt”, somador 1bit(struc... Process +acc=...
- somador 1bit(struc... Process +acc=...
MRS Pt somador 1bit(struc... Process +acc=...
Recent Dir > somador 1bit(struc... Process +acc=...
2ecent Projects » somador 1bit(struc... Process +acc=...
Close Window somador 1bit(struc... Process +acc=...
Quit somador 1bit(struc... Process +acc=...
 am swmwwa standard Package +acc=...
B std_logic_1164 std_logic_1164 Package +acc=...
M textio textio Package +acc=...
M vital_timing vital_timing Package +acc=...
W vital_primitives vital_primitives Package +acc=...
B cydoneii_atom_pack cycloneii_atom_pack Package +acc=...
B cydoneii_components cycloneii_compon... Package +acc=...
B std_logic_arith std_logic_arith Package +acc=...

et
merary|@sim|
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Projeto de Sistemas Digitais com Ferramentas EDA

D Salvar arquivo de estimulos de entrada

m AL |

File Edit View Compile Simulate Add Source Tools Layout Window Help

088428 @] éﬁ“Rﬂﬂmgg
CET L]
*OX 7 Bl %

JEEIEELE Y

e

J Layout [Simulate A4 |

&Elsm Hdl X
¥[Instance [Design unit [Design unit type [visib
- somador 1bit somador 1bit(comp... Architecture +ao #forca a entrada cin para 0 no tempo 0
@ line__10 somador 1bit(comp... Process +ao #tempo 20 ns, repete a cada 40 ns e ca!
@ line__11 somador 1bit(comp... Process +ac force /cin 0 O ns, 1 20 ns -r 40 ns -ci
B standard standard Package +ac force /a 0 0ns, 110 ns -r 20 ns -c
B std_logic_1164 std_logic_1164 Package +a0) force /b 00Omns, 15 ns -r 10 ns -

Nome do arquivo:

“stimulus.do” f I
/ L2
— { Type to search the c

File name: =T
Save as type: [Macro Files (*.do,*.tcl) v]

¥ Browse Folders

e 0
JA Transaript s
[ sim: isamadar thith 3\
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Projeto de Sistemas Digitais com Ferramentas EDA

D Executar arquwo de estimulos de entrada

™M ModelSim AL

File Edit View Compile Simulate Add Source ﬁools] Layout Window Help
- @& , e L J 9o ol e I S |
I @ @ Code Coverage 2 | Ol 4
Functional Cov. » : - -
= _] ;_Uncl Oga SOOI N ™ Execute Do File u
€ P¥ | I % “ Layout m oggle Coverage
] « 5|mulat|on » modelsim » v |+ S h pel
- Coverage Save OO I | ?” Sai Bl |
sim s Coverage Report | G —— w—— n . :
"Ilnstanoe IDesign unit IDesign Coverage Configuration » — -
jor 1bit jor 1bit(; AT Breakpoints. .. Eavorite Jinks Name Date modified Type Size Tags
& line__10 somador 1bit{comp... Prooeg Dataset Snapshot... %5 Recent Places Ji rtl_work ] )
‘ line__11 somador 1bit(comp. .. Proce B Desktop L_1st.tmadorlbl'(_run_m5|m_r'cl_vhdl.do
B standard standard Packac = / % Computer L]stimulus.do
Bl std_logic_1164 std_logic_1164 Packag Invoke 0-In View... [E| Documents
B Pictures
- § R tly Ch d
Wildcard Filter... % Sece';y s
Edit Preferences... ear$ es
Ju Public
|
48 Processes (Active)
Folders ~
File name:  stimulus do v [Macro Files (*do."tcl) -]
[ open | [ cancel |
INE/CTC/UFSC Slide 2P.17 Prof. José Luis Giintzel
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Projeto de Sistemas Digitais com Ferramentas EDA

File Edit View Compile [?imulate] Add Structure Tools Layout Window Help

Start Simulation...

Design Optimization... E ﬁ

IETRIER]

Runtime Options...

Break

End Simulation
Design uni

= somador 1bit
& line__10
& line__11

I standard
Bl std_logic_1164

INE/CTC/UFSC

Sistemas Digitais -

somador 1bit{comp... Archi
somador 1bit{(comp... Proce:
somador 1bit{(comp... Proce:
standard Packa:
std_logic_1164 Package

semestre 2010/2

Run -All
Continue

Run -Next

Step
Step -Over

Restart...

< | | »

38 Processes (Active) o Hd x|

Type (filtered) Parent Patt
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Projeto de Sistemas Digitais com Ferramentas EDA

Executar mais 100ns de simulagao

NS ModTm
File Edit View Compile [?imulate] Add Structure Tools Layout Window Help
D-w@2d&| | ocoomaton. Bgly ofglal P||doed et id||aaqq
J Start Simulation... Ig ﬁl &l Y - :
23 Runtime Options... J gl 4 &= | 100 ns
la’ B Rmi0
| Break Run -All

End Simulation Continue

Design uni e Run -Next
= somador 1bit somador 1bit{(comp... Archi Step
EO line__10 somador 1bit(comp... Proce: Step -Over
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D Analisar os resultados da simulagéo

[[-] Wave
File Edit View Add Format Tools Window
m| Wave
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Capture a imagem das waveforms.
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D Reiniciar a simulagédo

ModelSim ALTERA STARTER EDITION 6.5b - Custom Altera Version
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D Executar arquwo de estimulos de entrada

™M ModelSim AL
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File Edit View Compile [?imulate] Add Structure Tools Layout Window Help

Start Simulation...

Design Optimization... E ﬁ
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Runtime Options...

Break

End Simulation
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Run -All
Continue

Run -Next

Step
Step -Over

Restart...
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D Analisar os resultados da simulagéo

T Wave = a X
File Edit View Add Format Tools Window
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