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HDL Synthesis Design with LeonardoSpectrum: ORCA Flow

This tutorial shows you how to use LeonardoSpectrum from within ispLEVER® to
synthesize a VHDL design and generate an EDIF file. You will implement the design in
a Lattice ORCA FPGA device and prepare the design for ModelSim timing simulation.

Note: If you want to learn how to use LeonardoSpectrum in standalone mode, or understand more about
its advanced features, please see the Third-Party Manuals online documentation by choosing Help >
ispLEVER Documentation Library from the ispLEVER Project Navigator.

Learning Objectives
When you have completed this tutorial, you should be able to:
e Use ispLEVER to create a new EDIF project and target a device.

o Launch LeonardoSpectrum from within ispLEVER, synthesize your VHDL design,
and generate an EDIF netlist file.

e Import the EDIF source file into ispLEVER.

o Implement the design using the Map, Place, and Route processes and view the
reports.

e Prepare the design for timing simulation using ModelSim.

Time to Complete This Tutorial

The time to complete this tutorial is about 20 minutes.
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Task 1: Create a New Project

To begin a new project, you must create a project directory. Then you must give the
project file (. syn) a name and declare the project type (EDIF).

The ispLEVER software saves an initial design file with the . syn file extension in the
directory you specity. All project files are copied to or created in this directory. The
project type specifies that all design sources will be of this type.

To create a new project:
1. Start the ispLEVER system, if it is not already running.

2. In the Project Navigator, choose File > New Project to open the Create New Project
dialog box.

3. In the dialog box,

o Change to the directory:
<install paths>\ispcpld\examples\tutorial\tutor9.

o In the Project name box, type mux. syn.
e In the Project type box, select EDIF.
e Click Save.

21|
Save in; Ia tutord j da EF v

Froject name: Imu:-:.s_l,'r‘l Save I
Save as lupe; IF'ru:.ie::t File [* sym) j Cancel |

Project type:  |[]3 - v
£
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In the Sources window, the project title defaults to Untitled. You will change the
project title in the next step.

[ ispLEYER Project Mavigator - [C:LispTOOLSY...\ exam 101 =l

File View Source Process Options Tools wWindow Help

[D=@) ve e e N

| 4§ = M G2

Sources in Project: Processes for current source: |
Untitled

ispLSISZ5EVE- 165LF256

= i=pLEVER Auto-Make Log File ;I

Starting: 'C:~ispTO0LSwispcpldabin~checkini exe -esrr=

Done: completed successfully.

[+ Automake Log IENN 3
Initializing new project I_ MM o

4. In the Sources window, double-click the project title (untitled) to open the Project
Properties dialog box.

The default title for a new project is "Untitled." You can create a title for the project
with as many characters as you want. The title can contain spaces and any other
keyboard character except tabs and returns.

5. Type Multiplexer as your project title and click OK.

Project Properties x|

Title:
IMuItipIe:-:erI

2k, I Eancell Help |
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Task 2: Target a Device

HDL Synthesis Design with LeonardoSpectrum: ORCA Flow

In the Project Navigator Sources window is the device icon %* next to the target device
for the project. The Project Navigator lets you target a design to a specific Lattice
device at any time during the design process. The default device is the ispLSI5256 VE-
165LF256. For this project, you will target a different device.

To view the list of available devices and to change the target device:

1. In the Sources window, double-click the target device name to open the Device
Selector dialog box. The Device Selector dialog box shows the default device as
well as all available devices and their options.

Device Selector

— Select Device:
Farnily:

Speed grade: [mhz]

— Device Informatiorn;

i=pL5I S000VE |_1 £5 j Statuz; Production
Denzity: 12000
Device: Fackage )
izpL 515256YE |255f|:|E=I3.-’-'-. j Logic cels: 256
izpL 515128 E 140 cells: 144
Operating conditionz: i -,
izpLS15334VE C il -
ispL 51551 2VE |Commercid =] L
Dedicated input: 0
COutput enable: 144
Fart Marmne: lec: - A,
|ispL5I5256YE -165LF 256 =l
Help | k. I Cancel

X

In the dialog box:

e Under Family, select or4e00 from the drop-down list.

e Under Device, select orde04.
e Under Part Name, select orde(04-3BM416.
o Accept the default settings and click OK.
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HDL Synthesis Design with LeonardoSpectrum: ORCA Flow

2. In the Confirm Change dialog box, click Yes to confirm that you wish to change
device kits.
Confirm Change x|
Y'ou are about to change Device kitz. This
will result in changes in the Project Mavigator
dezign efwiranment, Do yau wizh o continue
with thiz operation?
|
3. Your Project Navigator should look like this:
B ispLEYER Project Navigator - [CispTOOLS"... " - |EI|5|
File Wiew Source Process Options Tools  Window Help
o=@ I EEE LG
[ = M M E
Sources in Projeck: | Processes For current source: |
Multiplexer ¥y Build Database
E & Pre-Map Logical Design Floorplan
or4e04-36M416 ¥} Map Design
B Map Report
=} Map TRACE Report
Post-Map Physical Design Floorplan
&, Constraint Editor
¥, Edit Constraints {ASCIT)
G Map Timing Checkpaint
73 Place & Route Design
2} Place & Route Report
] PAD Specification File
=} Flace & Route TRACE Report
[Z) HTML Place & Route Report
G Cycle Stealing
& Post-PAR Design Floorplan
&, EFIC Device Editor
G Place & Route Timing Checkpoint
¥y Generate Timing Simulation Files
G Generate Bitstream Data
@ Eitstrearn Report
O Generate PROM Data
[ PROM Repart
EI“% Revision Contrals (OFF) fll isplEVER Auto-Maks Log File ;l
4 4
Starting: 'C:nwigpTOOLS~1ispoplds
Done: completed succes=fully.
-
A+ Automake Log / il 3
Initializing new project l_ W l— v
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Task 3: Start LeonardoSpectrum from ispLEVER

For HDL designs, the ispLEVER software provides two synthesis tools that are
integrated into the Project Navigator environment: LeonardoSpectrum and Synplify.
You can synthesize your Verilog or VHDL design as a standalone process by choosing
the synthesis tool from the Lattice Semiconductor program group in your Start menu, or
you can synthesize automatically and seamlessly within the Project Navigator.

About LeonardoSpectrum for Lattice

LeonardoSpectrum for Lattice is a logic synthesis tool that starts with a high-level
design written in Verilog or VHDL hardware description languages (HDLs). Then
LeonardoSpectrum converts the HDL description into small, high-performance, design
netlists that are optimized for Lattice devices.

When you start LeonardoSpectrum for the first time, the main window is maximized
and displays the Tip of the Day and an information screen.

To start LeonardoSpectrum:

1. In the Project Navigator, choose Tools > LeonardoSpectrum Synthesis to open the
LeonardoSpectrum synthesis tool.

2. Click OK to close the Tip of the Day.

© 2004 Lattice Semiconductor 7
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S Mentor Graphics - LeonardoSpectrum for Lattice - [Information - Read Only] ;|g|5|
LS File Edt View Tools Window Help =121
|6 ||[Ema|m = BEE DS | PeES ||[sanox||[HE,

| Info: Attempting to Checkaud
Info: Licen=e pas=ed

Quick Setup I Ses=zion history will be log

Info, Working Directory is

Fiun the entire flow from this one condensed page. Specify your source Info: system variable EXEMP,

file(z], technology and desired frequency, then press Fun Flow. Info: Loading Ezemplar Bloc
“Technolo ~Inout He==sages will be logged to

oy P LeonardoSpectrun for Lattic

[#- Lattice Copyright 1990-2001 Ezxempla:

— Welcome to LeonardoSpect:
—— Run By fcouch@FCOUCH
— Run Started On Wed Dec 1

Open files:
ey
‘Wwhorking Directory: El

Clock Frequency I Mhz

r— Optimize Effort

r— Constraints

Fastest '\ ! ! High
Runtime | Effart

— Output
Output File: I
Place &nd Route |

I™ | Runntegrated Place and Route

Fiur Floy | Help |

-
AL AT R TR sctive Review f KN LI_I
Ready | |W0rking Directory: ... \tutorialibubors v

There are three ways to synthesize your design: Quick Setup, Advanced Flow Tabs,
and Synthesis Wizard. For this tutorial you will use the Quick Setup method.

3. Make sure the Quick Setup tab is selected on the toolbar. Your screen should look
similar to the one shown above. If not, choose Tools > Quick Setup.
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Task 4: Use Quick Setup to Synthesize the Design

Quick Setup is a "push button" flow that you can use to achieve good first-pass
synthesis results. You specify the target technology, open your input design files,
optionally set the target clock frequency, and verify the name of the output netlist.
When you click Run Flow, the entire synthesis flow is executed from start to finish.
This includes synthesis, global constraints, optimization, and writing netlist. The output
is an EDIF netlist that can be read by ispLEVER. Attributes that are placed on design
objects by the HDL source code and LeonardoSpectrum are converted to properties in
the EDIF netlist.

To synthesize the design:

1. On the Quick Setup tab under Technology, expand Lattice and select the ORCA-4E
device family.

- ispmachS00VG &
- P GEA

- i PLD SO00M:

- MACH 1

- MACH 2

- MACH 4

- MACH 4 Low Waltag
- MACH 44

- MACH 5

- MACH 5 Low Waltag
- MACH B

- ORCA-2CAMZTA

- ORCA-3CA3T

- pL51-1000/2000,/300__

-
« | B

2. Under Input, click the Open files icon to open the Set Input File(s) dialog box.

LeonardoSpectrum does not read pre-compiled HDL designs from disk. Instead, the
source files are read directly into memory where LeonardoSpectrum builds an
EDIF-like in-memory database.

2 x|
Loak in: Ia tutary j - £k E3-

File name: Imux258.vhd Open I
Files of type: Ilnput Files [".V;*.\-"EHI;".H;".VEH;".VHD;".HEj Cancel |
A
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3. Make sure you’re in the directory tutorial\tutor9. Select mux256.vhd and click

Open.

Notice that LeonardoSpectrum automatically points the output file to the project

directory and places the file name in the Input box.

Open files:

. . o
Wwaorking Directon: El

4. Directly below the Open Files icon, click the Working Directory icon to open the
Set Working Directory dialog box. The working directory is where
LeonardoSpectrum places all generated output files. These files include the output
files from the synthesis process. For ispLEVER projects, you should make the

working directory the same as your project directory.

5. Make sure the path is pointing to

<install path>\ispcpld\examples\tutorial\tutor9, and then click Set to
close the dialog box.

Set Working Directory:

H &
EE= L
23 ispTOOLS
E& ispcpld
123 examples
B2 tutarial
L) hukord
=45 DA
2 EN
==
- HA
== R
=2 LA
r

oS Py

x|

Set

Cancel |
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Note: Only a few files will be generated in this tutorial. Because the number of generated files in a
real project can be many, it is a good practice to separate your design source files and batch scripts
into a separate sub-directory. For example, the input source files could be kept in a sub-directory
named src. Then, if your first synthesis run generates the "fastest" possible circuit, you may want to
do one or more optional runs to evaluate the tradeoffs between speed and area. You can simply copy
the src sub-directory into a new working directory named "smallest”, for example, and the new
generated files for the next run will be placed there.

6. At the bottom of the Quick Setup tab, click Run Flow.

LeonardoSpectrum reads the opened input files and creates an in-memory EDIF
style database. This is called the RTL database and the design is composed of
generic gates and non-mapped (black box) modules such as operators, counters, and
inferred RAMs. Next, the in memory design is mapped to the specified technology,
globally optimized, and the results for each module are saved. If a timing constraint
is not met at this point, additional critical path optimizations are run to try to meet
the constraints. The results are kept in a second in-memory technology-mapped
design database. The output EDIF netlist and support files are then automatically
generated and written to the working directory.

Note: The Run Flow button is not active until you have selected your Input File(s) and target
technology. When the synthesis process is complete, the Information window on the right says that
the run successfully ended.

7. Choose File > Exit to exit LeonardoSpectrum without saving the project.

© 2004 Lattice Semiconductor 11
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Task 5: Import the EDIF File into Your Project

Using the Project Navigator, you can import EDIF 2.0.0 netlists from third-party
synthesis tools, such as LeonardoSpectrum, into ispLEVER. In this task, you will
import the EDIF netlist you synthesized in the previous task into your project.

To import an EDIF netlist into your project:

1. In the ispLEVER Project Navigator, choose Source > Import to open the dialog
box.

21|
Laak, in; Ia tutord j - EF v

File name:  |rmux256.edf Open |
Filez of type: ISaurces [tuted® whd:...] j Cancel |

i

2. Select mux256.ed£, and then click Open.

3. In the Import EDIF dialog box under CAE Vendors, make sure Exemplar is
selected, and then click OK.

EDIF File: mux256. edf
—lmport az:

" Custom

%) Sumbol ) et Cancel
YL I

(€] ] o]

b lEH |

Help

o)

CAE Wendors
Synopays
Synplicity
Wiemlogic

[ Set for all the following imported EDIF sources
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The software adds the selected EDIF file (mux256 .edf) to the project sources.

=10l %]

@ ispLEYER Project Marigator - [C:yispTOOLS"...\exa
Window  Help

File Miew Source Process

HDL Synthesis Design with LeonardoSpectrum: ORCA Flow

Options

Tools

b rdslElE L

[I=2=1
|4 = 14 %2 B f

Processes For current source;

Sources in Project:
Multiplexer
‘o [E8 Documents
ord4ed-3EM4 16

2 Build Database

K Pre-Map Logical Design Floorplan
3 Map Design

2] Map Report

=) Map TRACE Report

Post-Map Pheysical Design Floarplan

&, Constraint Editor

&, Edit Constraints (ASCII)
2 Map Tiring Checkpoink
3 Place & Route Design

2] Place & Route Repart

=) PAD Specification File

=] Place & Route TRACE Report

=] HTML Place & Route Report

3 Cycle Stealing

K Post-PAR. Design Floorplan

&, EPIC Device Editor
G Plare & Route Timing Checkpoink
3 Generate Timing Sirulation Files
G Gaenerate Bitstream Data

@ Bitstream Repork

¥} Generate PROM Data

() PROM Report

ﬂ'% Revision Conkrols (OFF)

Feading 'mu=xzZtc . edf' file

Writing out design hierarchy o

EDIF Compiler finished =succes=i

Done: completed succes=fully.

> I+ Automake Log / 1] ¥

[

Ready

[ o[

Note: After you import an EDIF file into the ispLEVER project, it is always linked to the Project

Navigator. Therefore, if you make changes and recompile your HDL file to create a new EDIF file,
your project is automatically updated as well.

© 2004 Lattice Semiconductor
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Task 6: Map the Design

In this task you will review Map options, run the Map program, and view the Map
report. Using the EDIF netlist file you synthesized and imported into Project Navigator
as input, you will actually run two processes, Build and Map. Before mapping can
occur, the Build process automatically translates and builds your netlist into an ORCA-
based database file. The ispLEVER software automatically does this netlist conversion
when you start the Map process.

About the Map Process

Mapping is the process of converting a design represented as a logical network of
device-independent components (e.g., gates and flip-flops) in the input logical design
file into a network of device-specific components (e.g., configurable logic blocks) to be
placed on the physical device represented in the post-map physical design (.ncd) file.
Before mapping occurs, the EDIF netlist input is automatically converted into a logical
generic database file (.ngd) in terms of ORCA FPGA primitives during the Build
operation. After mapping, the resulting physical description is output to a Physical
Design file (.ncd), in terms of the components in the target architecture. This physical
design can then be placed and routed.

Also note that the resulting mapped .ncd files may include information based on user-
defined attributes (ORCA properties) specified in the input netlist. For example, a
property may specify where a component in the logical design must be placed in the
physical device, or what nets should be given the highest priority when the design is
routed. You can also use the ORCA Floorplanner to define component and regional
grouping in the pre-map .ngd file in the logical domain and/or in the post-map .ncd in
the physical domain.

To learn more about the Map process, refer to the "Mapping A Design" topic in the
ispLEVER Help system. To learn more about using attributes (properties) in your
netlist, download or view the ORCA Properties for Design Entry Desk Reference guide
in PDF format using the Project Navigator: Help > ispLEVER User Documents
command. See appropriate topics on floorplanning in ispLEVER for more on that
subject.

To review Map properties, run the Map process, and view the Map report:

1. Before you run the Map program, you can set Map properties. Many ispLEVER
processes have associated properties, which are displayed in the Properties dialog
box.

With the target device selected in the Sources window, right-click Map Design in
the Processes window and choose Properties from the popup menu to open the
dialog box.

14 © 2004 Lattice Semiconductor
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Properties- (Mormal : Design) El
Froperties
ﬂ HI Close
Pack Logic Block LIl [0-100] M urm Uhdo
Softwire Lookup UL [0-10] Mum |8
Hierarchical bapping T/F Falze
Advanced Options Dyl
Guide Filename Test

Overmap device if desigh does not fik T/F Falze
Help |

Select the edit region and bwpe in a numeric value, Presz the OF/Cancel
buttong [eft of the text when vou are done

Properties can be True/False, List, or Text/Number. Accept the default properties
and click Close to close the dialog box. Now you are ready to map the design.

2. In the Processes window, double-click the Map Design process. When the process
is completed, a green check mark appears next to the Build Database, Map Design,
and Map Report processes.

[ ispLEYER Project Navigator - [C:\ispTOOLS",...\ exa i =] ]
Fil= Yiew Source Process Options Tools ‘Window Help

] A T=lEE IR
|4 = m 5= Bar

Sources in Project: | Processes far current source: ‘
[E] Multiplexer ?'3 Build Database

Docurnents & Pre-Map Logical Design Floarplan
e04-3BM416 3 Map Design

@ %256 (mux256. edf) / Map Report
E

Map TRACE Repart
Post-Map Physical Design Floorplan
& Constraint Edikor
X, Edit Constraints (ASCIT)
¥} Map Timing Checkpoint
¥} Place & Route Design
[E) Place & Rouke Report
(£} PAD Specification File
=] Place & Route TRACE Report
[2)) HTML Place & Route Report
O Crele Stealing
K Post-PAR Design Floorplan
&, EFIC Device Editor
O Place & Route Timing Checkpoint
) Generate Timing Simulation Fles
O Generate Bitstream Data
@ Eitstream Report
O Generate PROM Data
[2) PROM Repart

ﬂ Revision Controls {OFF) = ﬂ

Done: completed successfully

el
=T Automake Log / 41 3
Ready [ um 4
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Double-click the Map Report process to open the report in the Report Viewer.

¥ Report Yiewer - [mux.mrp] ;lglﬂ
[] Fle Edi View Options indow Help =18 x|

Lattice Mapping REeport File for Design "'mux2Gh’

Copyright {c) 1991-1994 by NeoCAD Inc. All rights reserved.
Copyright (o) 1995

ATE&T Corp. All rights reserved.
Copyright {c) 1995-2001 Lucent

Technologies Inc. All right=s reserved.
Copyright (o) 2001 Agere Svystemns

All rights reserved.
Copyright (c) 2002 Lattice Semiconductor Corporation,

A1l right=s reserved.

e

De=sign Information

Command line: c: ~ispTOOLS~1i=spf pga~bin~nt~mnap —a ordell -p ordeld -t BH4lh
mux ngd —o mux. ncd —f mux. m2t

Target Vendor: LATTICE

Target Dewice: ordeldEM4l6

Target Speed: 3

Mapper: ordell, wersion: isplever_ wi_Beta_Test_Build {53c)

Happed on: =
« | _I'I
[Cn T Cald [1286 [ [RO Rec Off [No'wrap [DOS (NS [NOM

The Map Report (.mrp) file is an ASCII file containing information about the MAP

command run. The .mrp file lists any DRC errors found in the design, details how

the design was mapped (e.g., the schematic constraints specified, the logic that was
removed or added, and how signals and symbols in the logical design were mapped
into signals and components in the physical design). It also supplies statistics about

component usage in the mapped design and contains information about the Map
Design process run.

View the contents and then choose File > Exit to close the report.

© 2004 Lattice Semiconductor
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Task 7: Place & Route the Design

After a design has undergone the necessary translation to bring it into the physical
design format, you can run the Place & Route Design process (PAR). This process takes
a mapped physical design file (.ncd), places and routes the design, and outputs a file
that can then be processed by other design implementation tools.

About the Place & Route Process

PAR can place and route a design in two different ways: cost-based or timing driven.
The standard PAR package is a cost-based tool. This means that placement and routing
are performed using various cost tables that assign weighted values to relevant factors
such as constraints, length of connection, and available routing resources. First, the
PAR process places the mapped physical design file (.ncd) in two stages: a constructive
placement and an optimizing placement. PAR writes the physical design after each of
these two stages completes.

Second, routing also is done in two stages: iterative routing and delay reduction routing
(also called cleanup). PAR writes the physical design file (.ncd) only after iterations
where the routing score has improved. During iterative routing, the router performs an
iterative procedure to converge on a solution that routes the design to completion or
minimizes the number of unrouted nets. During reduction routing, the router takes the
result of iterative routing and re-routes some connections to minimize the signal delays
within the device.

To run Place & Route and view the reports:

1. Double-click the Place & Route Design process. The ispLEVER software places
and routes the design in the specified device and generates the Place & Route
Report. When finished, check marks appear beside the completed processes. (Ignore
any warnings.)

© 2004 Lattice Semiconductor 17
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[ ispLEYER Project Navigator - [C:ispTOOLS',...4 & i =] ES|
File Wiew Source Process Options Tools Window Help

D=g Tl
|4 < w = == ar|

Soutces in Project: | Processes for current source: ‘
[E] Multiplexer @3} Build Databass

Documents K Pre-Map Logical Design Floorplan
L} or4en4-3EM416 @' Map Design
@ MUx256 (mux25e, edf) M Map Report
2] Map TRACE Report
Past-Map Physical Design Flaorplan

&, Constraint Edior
&, Edit Constraints (ASCIT)
w3 Map Timing Checkpaint
{73 Place & Route Design
'g [2) Place & Route Report
M PAD Specification File
[2) Place & Route TRACE Report
[E)] HTML Place & Route Report
3 Cytle Stealing
& Post-PAR Design Floorplan
&, EPIC Device Editor
O Place & Raute Timing Checkpoint
¥} Generate Timing Simulation Files
¥} Generate Bitstream Data
@ Eitstream Report
) Generate PROM Data
[B) PROM Repart

] Revision Contrals {OFF, ] -
K (OFF) H Al

411 =ignal=s are completely roul

par done!

Done: completed successfully.

=
T+ Automake Log / il O
Ready [ um 4

2. Double-click the Place & Route Report process to open the PAR report file (. par)
in the Report Viewer. The .par file contains execution information about the Place
& Route command run. The report also shows the steps taken as the program
converges on a placement and routing solution.

_ioix
File Edit View Options Window Help _|ﬁ||5|
ERNEER

— Multipar Tool Report File ——— ;I
_Test_Build (53c). _I
Copyright (c) 1991-1994 by HeoCAD Inc. All rights reserved.

Copyright (c) 1995 ATAT Corp. A11 rights reserved.
Copyright (c) 1995-2001 Lucent Technologie=z Inc. All rights reserwved.
Copyright (c) 2001 Agere Sy=tens All rights reserwved.

Copyright (o) 2002 Lattice Semiconductor Corporation, All rights reserved.
Wed Dec 11 16:29:23 2002

c:ispTO0LS~ispFPGA~binsnt~par —f mu=z. p2t mux map. ncd mu=x. dir mux. prf

Preference file: nux.prf.

Levels Humbezx Tining Fun HCD
Co=t [ncd] Unrouted Score Time Status
£ 1 * 0 1} £l Complete

* . Design saved.

i o

[Ln1Call [147 [ RO [RecOff [Nowrap [DOS [INS [NUM [

3. Choose File > Exit to close the report.
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Task 8: Prepare for Simulation

The ispLEVER software supports third-party timing simulation with ModelSim™ from
Mentor Graphics®. Using this integrated package, you can simulate single Verilog or
VHDL designs within one environment.

About Timing Simulation

Where as timing analysis returns partial timing information, dynamic timing simulation
will give you detailed information about gate delays and worst-case circuit conditions.
Because total delay of a complete circuit will depend on the number of gates the signal
sees and on the way the gates have been placed in the device, timing simulation can
only be run after the design has been implemented.

Timing simulation also requires several input files to run - a VHDL netlist, a delay file,
and a VHDL test bench. The netlist and delay files are automatically generated from
within ispLEVER. The test bench must be written before hand.

The Generate Timing Simulation Files process generates the timing simulation files for
3rd party simulators. Files generated include netlist files such as EDIF, VHDL, and
Verilog, as well as delay files, such as SDF and DTB (Viewlogic).

To create the timing simulation files:

1. In the Processes window, double-click the Generate Timing Simulation Files
process. The software writes two files to the project directory: mux.vo (the VHDL
netlist) and mux . sdf (the standard delay file).

© 2004 Lattice Semiconductor 19
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[ ispLEYER Project Navigator - [C:iispTOOLS_2.0%...k - |E||1|
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2. To run ModelSim for timing simulation, in the Project Navigator choose Tools >

20

ModelSim Simulator.
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Note: To complete this task, you would need a VHDL test bench file, which is not
included as part of this tutorial.
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Congratulations

You have completed the HDL Synthesis Design with LeonardoSpectrum tutorial. In this
tutorial you have learned how to:

e Use ispLEVER to create a new EDIF project and target a device.

e Launch LeonardoSpectrum from within ispLEVER, synthesize your VHDL design,
and generate an EDIF netlist file.

e Import the EDIF source file into ispLEVER.

e Implement the design using the Map, Place, and Route processes and view the
reports.

o Prepare the design for timing simulation using ModelSim.
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