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HDL Synthesis Design with Synplify: ispXPGA Flow

This tutorial shows you how to use Synplify from within ispLEVER® to synthesize a
VHDL design and generate an EDIF netlist file for a Lattice ispXPGA device.

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

Learning Objectives
When you have completed this tutorial, you should be able to do the following:
o Create a new EDIF project in ispLEVER and target a device.

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

o Import the EDIF file into the ispLEVER, and implement the design using the pack,
place, and route processes.

e Set report viewing options and view the reports.
e Run static timing analysis using the Performance Analyst and view the results.

Time to Complete This Tutorial
The time to complete this tutorial is about 20 minutes.

System Requirements

One of the following software configurations is required to complete the tutorial:
e ISpLEVER Starter

e iSpLEVER Base

e iSpLEVER Advanced

e iSpLEVER Advanced System with active Synplicity Synplify license

Accessing Online Help

You can find online help information on any tool included in the tutorial at any time by
pressing the F1 key.

About the Tutorial Design

The tutorial design consists of a simple set of equal-to, greater-than, and less-than data
comparators, as shown in the following figure:
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This tutorial first directs you to create an EDIF project in the Project Navigator, then
select the target device in which the design will be implemented. It assumes that
functional simulation has already been performed. Next, you start Synplify and open a
new Synplify project. After you import the VHDL source files and set the
implementation options, the tool synthesizes the design into the target device and
generates an EDIF netlist.You then import the EDIF netlist into the Project Navigator
project and map, place, and route the design. Finally, you perform a static timing
analysis and examine the results.

About the Tutorial Data Flow

The following figure illustrates the design flow that the tutorial takes.You may find it
helpful to refer to this diagram as you move through the tutorial tasks.
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Task 1: Create a New Project

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

The ispLEVER software saves an initial design file with the .syn file extension in the
directory that you specify. 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. Inthe dialog box, do the following:
e Inthe Project Name box, type compare.

« Inthe Location box, change to the following directory:
<install paths>\examples\tutorial\tutor4.

Note: If you want to preserve the original tutorial design files, save the tutor4 directory to
another location on your computer before proceeding.

e In the Design Entry Type box, select EDIF.
e In the Synthesis Tools box, select Synplify.
e Click Next to activate the Project Wizard — Select Device dialog box.
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Task 2: Target a Device

In the Project Navigator Sources in Project window, the device icon %2 appears next to
the target device for the project. The Project Navigator enables you target a design to a
specific Lattice device at any time during the design process. The default device is
ispLSI5256VE-165LF256. For this project, you will target a different device.

To view the list of available devices and to change the target device:
1. Inthe Project Wizard — Select Device dialog box, do the following:
e Inthe Family box, choose ispXPGA.
e In the Device box, choose LFX1200C.
e In the Part Name box, choose LFX1200C-03FE680C.
e Click Next to activate the Project Wizard - Add Source dialog box.

Project Wizard - Select Device x|

— Select Device: — Device Information:
Eamily: Device: ;
Statuz: Froduction
izpes PR | Fe1 2000 _
spMACH 485 ] [LPtizacEssx e || 2o 1230K
izphdACH BO00B LFx12008 Voltage 1oy
izphdACH SO00WG
LUT: 15376
izprPGA-E LF=500C
izpEPLD BO00R: ﬂ LF+2008 ﬂ Block RAbd: 414k
Dzt Ridskd: 246k,
Speed grade: [_] Fackage type:
SERDES Pairz: 20
E =] [cenreEGA =] i
; ", 140 Cells: 496
Operating conditions:
IEnmmerciaI j [0 Pirz: 496
Part Marne:
|LF1200C-03FEEB0C =]

¢ Back I Mest > I Cancel Help

2. In the Project Wizard — Add Source dialog box, click Next, then click Finish.

Your Project Navigator should look like this:

Note: Click on the part name to see the contents of the Processes for Current Source window.
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Task 3: Create a Synplify Project

For HDL designs, the ispLEVER software provides two synthesis tools that are
integrated into the Project Navigator environment: Synplify and LeonardoSpectrum.
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.

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

To start Synplify:

1. Inthe Project Navigator, choose Tools > Synplify Synthesis to open the Synplify
synthesis tool in the Project view.

2. Click OK to close the Tip of the Day.
1=k

File Edit Wiew Project Run HOL &nalyst Ophions indow Seb Help ‘

PaEE|sEd|soeoc | at|co Bsm|losas s pamn ¢:

owme Synplify’ <
y p y Synplicity

Simply Better Results
Frequency (MHz)

Changel m
Edit |

Source Files
Add | <load project>

Fesult File

Changel
Changel <click to open project=

Target

Wiew Log

Ccancel

[ =1 T~

3. Choose File > New to open the New dialog box.
4. In the dialog box, do the following:
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e Inthe File Type box, select Project File.

e Inthe File Name box, type compare.

e Inthe File Location box, make sure you are in the tutor4 folder.
o Click OK.

File Type:

Text File
frel] Tl Seript
YHOL File Cancel
Werilog File

2 ilir Options File

S Physical Constraint File
B Constraint File [Scope)

= Project File [Project]

Pl

Help

¥ &dd To Fraject

File M amme:

ICDI‘I‘IDEI[E

File Locatian:
[C:ispT 0OLS5_hexamplestTutorialutard' |:|

Full Fath:
IE:'\ispT O0LS5 DhexampleshTutonal‘tutord \compare. pry

The Synplify screen should look like this:
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Synplify for Lattice - C:\ispTOOLSS5_0%examples’, Tutorialtutor4, compare.prj

JJ File Edit Yiew Project Run HOL Analyst Options Window Web Help

[racr|sa@|iEeoc|ni

EEECICEEE Y PP R

FE: C:4ispTOOLSS_0%examples’, Tutorial',tutor 4, compare.prj

@ varete SYNPl1ty’

Source Files

< >
Synplicity

Add | C:MispTOOLSE_Dhexsamplesh Tutanalstutordesy_1 I Simply Better Resules
E---E compars (project] Frequency (MHz)

Changel i rev_1 [compare) 1 _

Edit | Symbolic FSM Cormpiler @

Fesult File

Changel compare.edn

Target
Chang8| Lattice EC ; LFEC1E : T100C : -3, maxfan: 100, forcegsr auto

o == Ready ...

Cancel

Resource Sharing I~

[ w4
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Task 4: Add the VHDL Source Files
In this task, you will add VHDL source files to the project.

To add source files to the project:

1.

4,

12

On the Synplify main window, click Add to open the Select Files to Add to Project
dialog box.

You should see four VHDL (.vhd) files.

Click Add All to add all of the VHDL files to the project (shown in the Files To
Add To Project field).

Click OK to close the dialog box.

Select Files to Add to Projeck ed |

Laak in: I 3 tutord

x| = B cf EE-

I:I rev_1
eq.vhd
gk.vhd
It vhd
kop.vhd

File narme; |

Files of type: IHDL Files [*.vhd:*.w* vmal]

¥ Save Filez Felative to Project Directary

Filez To Add To Project;

C:AiepTOOLSE_DuexampleshT utonalstutordheg. vihd
C:higpTOOLSS_DhexampleshT utanialwutardhgt whd
C:AiepTOOLSE_DvexampleshT utonalsiutordh, vhd
ChizpTOOLSS_DhewxampleshT utarialsutardhtop. vhd

1

<- Add Al

<- Add

Remowe All -

Remowve -»

Ok

L

| _bl Cancel |
P

In the Synplify window, click the plus sign (+) in front of the vhdl folder to expand
the view.

The Synplify screen should look like this:
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Synplify for Lattice - C:\ispTOOLS5_0%examples’, Tutorialtutor4 . compare.prj *

JJ File Edit Yiew Project Run HOL Analyst Options Window Web Help

=10] x|

[racr|sa@|iEeoc|ni

EEECICEEE Y PP R

FE: ChispTOOLS5_0hexamples', Tutorial'tutord,compare.prj *

@ varete SYNPl1ty’

Source Files

C:NispTOOLSS_OhexamplessTutanalstutardrey_1

[wark] eq.vhd
[wark] at.vhd
[wark] Itvhd

[waark] top.vhd
rev_1 [top]

< >
Synplicity

Simply Better Results
Freguency (MHz)

|1 32
Symbolic FSM Cormpiler @

Resource Sharing I~

Fesult File
Change | compars.edn

Target
Change | Lattice EC : LFEC1E : T100C : -3, maxfan: 100, forcegsr: auto

2 Readly ...

Cancel

[ =] [ w4

Note: top . vhd must be at the bottom of the list of VHDL files for the project in the Synplicity GUI
because Synplicity only compiles the module at the bottom of the list. For example, if eq. vhd were
at the bottom of the list, the EDIF file would only contain the logic for eq. vhd because it does not
call any other modules. If top. vhd is not at the bottom of the list, click and drag the file to the
bottom.
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Task 5: Set Implementation Options

Synplify has probably set your implementation options correctly. However, it is a good
practice to check them, especially if you had to change the location of top.vhd in the
previous step.

To set the implementation options:
1. Click Change (Result File) to open the EDIF Result File dialog box.

Synplify automatically creates revision folders inside your project folder. You
should be in the rev_1 folder inside your project folder.

Edif Result File 21|
Loak in: Ia rew_1 j = = ER-
I:Is';.fntmp

File name: bop.ed ak. I
Files of type: IEDIF [*.edf] j Cancel |

2. Click Cancel to close the dialog box.

A

3. Click Change (Target) to open the Options for Implementation dialog box.
4. In the dialog box, do the following:

e Inthe Technology box, select Lattice ispXPGA.

« In the Part box, select LFX1200C.
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e Under Speed, select -4.
« In the Package box, accept the default (FE680C).

e Click OK.
Options for implementation: compare : rey_1 ﬂ
Timing Report I Place and Route Jobs I WHDL .
Device | Optionz I Congtraints I Irmplementation Results Implemertations:
Technology: Part: Speed: FPackage: :
| Lattice isp<PGA | |pazooe ] |4 x| |FEgsc =
— Device Mapping Options
Ciption Value | =
Fanout Guide 500
Dizable WO Insertion r
Option Description r
Supprezz automatic insertion of 1/0g into the degign "—-—')
Synplicity

] I Cancel | Help |

5. Click Run to start the synthesis process.

Synplify synthesizes the VHDL design and creates an EDIF file, as well as several
other files, and displays them in the window. If you like, you can double-click the
different files and view them. When you are finished, close the files.
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Synplify for Lattice - C:\ispTOOLS5_0%examples’, Tutorialtutor4 . compare.prj *

JJ File Edit Yiew Project Run HOL Analyst Options Window Web Help
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[racr|sa@|iEeoc|ni

FEECICEEEY Y Y T

FE: ChispTOOLS5_0hexamples', Tutorial'tutord,compare.prj *

@ varete SYNPl1ty’

Source Files

< >
Synplicity

Audd | C:MispTOOLSE_Dhexsamplesh Tutanalstutordesy_1

I Simply Better Results

Elj_;} compare [project]

553 vHDL
Chﬂngel - | [work] eq.vhd SNOTES: 1

[wark] gt.vhd ->MOTES: 1

= | [wark] |t vhd -»NOTES: 1
[wark] top.vhd »MOTES: 2

Fesult File

Changel top.edf

Target

Chang8| Lattice ispXPGA. . LFX1200C : FEBSOC : -4, maxfan: 500

i rev_1 top)

BUM

Wiew Log

Cancel

Freguency (MHz)

|1 32
Symbolic FSM Cormpiler @

Resource Sharing I~

Done!

[ =] [ w4

6. Choose File > Save to save the Synplify project.

7. Choose File > Exit to close Synplify.

16
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Task 6: Import the EDIF File into Your Project

Now you are ready to import the EDIF file into ispLEVER project. You can import
EDIF 2 0 0 netlists from third-party synthesis tools, such as Synplicity Synplify, into
iSpLEVER.

To import an EDIF netlist into your project:

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

2. Go to the rev_1 folder within your project, select top.ed£, and click Open to open

the Import EDIF dialog box.

Loak in: Ia res_1 j = i ol
Dsyntmp
Ehop ed

File name:  |top.edf Open |
Filez of ype: I Sources [tetiedslpc;..] j Cancel L_
&

The software adds the selected EDIF file (top.edf) to the project sources.

© 2005 Lattice Semiconductor
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3. Inthe Import EDIF dialog box under CAE Vendors, select Synplicity, and click
OK.

Import EDIF x|

EDIF File:
— Impart as:
Ok
£ Custom |_I
& Symhal ' Net Cancel |
Yo |
ENDl Help |
{* CAE Vendors

Mentar Graphics

SEHDESES

Wiewlogic

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

B ispLEVER Project Mavigator - [C:4ISPTOOLSS_04..., TUTORIAL, TUTOR4 ' compare.syn] _ Ol x|

File Wiew Source Process Options  Tools  window  Help

|0 & B o T EEE T R
| OE M| T

Sources in Projeck: | Processes for current source:
a compare 73 Build Database

: &, Constraint Editor
LF#1200C-03FEGS0C Y73 Pack & Place Design

o @! TOP_SCHEMATIC (. yrev_1itop.edf) [£) HTML Pack{Place Report {compare, himl)

[£) Packjrlace Report (compare.rpt)
Post-Place Pinouts

& Paost-Place Design Floorplan
G 1B15 Model {compare.ibs)
O Place Timing Checkpaint
@ Place Timing Report (compare.trp)
O Route Design
Route Report {compare.rlog)
Post-Route Design Floorplan
3 Timing Analysis
[£) HTML Post-Raoute Timing Report (compare.hkrm)
[£) Post-Route Timing Report (compare,tr)
Performance Analyst
O Generate Timing Simulation Files {compare.nrp)
@ Report File (compare.nrp)
O izenerate Bitstream Data
ﬁ Bitstream File (compare.svl)

x| [ |
A|EpIF Compiler Version 13.0, Mar 7 2005 07:37:42

Generating design hierarchy only. . .

Reading ' . “rev_l-top.edf' file ...

Writing out design hierarchy output file ...

EDIF Compiler finished =successfully.

Done: comnpleted successfully.

SI5T\ Automake Log /T4l i
Ready [ hom [

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.
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Task 7: Pack and Place the Design

The ispLEVER software has a single user interface with all options preset to deliver the
highest possible push-button performance for most devices. When you double-click a
process, all the processes prior to that process run automatically. Therefore, all you have
to do is double-click the final process. However, here you will run one process at a time
and view the results as you go.

After an initial internal database is generated, the Pack & Place Design process packs
the design instances into programmable functional units (PFUs) and places them on the
iISpXPGA device. It generates a file that you can submit to the Route Design process.

To place and route the design and view the reports:

1. With the target device selected in the Sources in Project window, double-click Pack
& Place Design in the Processes for Current Source window.

Note: You can ignore the warnings.

[ ispLEYER Project Navigator - [C:A\ISPTOOLS5_0%...\ TUTORIAL TUTOR4 ' ,compare.syn] — |E||i|

File Wiew Source Process Options Tools Window Help

”D@n|Nurmal '|@|UD|@@|ﬂl? \9‘
FEEEs0e ¥ AN = %

Sources in Project: | Processes for current source:
E'] compare MG Build Database =

oCurmeEnts & Constraint Editar
¥ 5 Pack & Place Design

(f HTML Pack/Place Repart {compare.html)
B

(f PackfPlace Report (compare.rpt)
Post-Place Pinouts
R Past-Place Design Floorplan
ﬁ 1B1S Model {compare.ibs)
"3 Place Timing Checkpaint
@ Place Timing Report {compare.trp)
) Route Design
Route Report {compare.rlog)
Post-Route Design Floorplan
¥} Timing Analysis
[E] HTML Post-Route Timing Report (compare, htm)
[E) Post-Route Timing Report {compare.tre)
Performance Analyst
0 Generate Timing Simulation Files {compare.nrp)
Report File {compare.nrp)
¥} Generate Bitstream Data

Pacling_den=ity: Low

FPacking effort: High
FIO_DFF_MERGE: Hone
Flacement_Spread: Off

Buffer Insertion Fanout_Limit: Off
FPacling Datapath: 1

Packing Algorithm: 1

Design Type: Hormal

lalx

Data Preparation completed. Time = 0.532 seconds
Flacement optimization Time = 0. 484=econds

Total placement Time = 1.02 =econd=

<Note: HOOO0O: Placement has been completed successfully

Done: completed successfully.

<[+ Automake Log / 4] |

i
o

Ready l_ W i

2. Double-click HTML Pack/Place Report to open the report in your browser.
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This report gives details about the design’s packing and placement before routing
and includes such sections as summary reports, signal lists, fanin, fanout, removed
and added logic, and compilation time.

ptools5_0/examples tutorial /tutord ‘compare html - Netscape _ = x|
. File Edit WYiew Go Eookmarks Tools Window Help

0 O @ O |%fi\e:J'HC:,ﬂSPT00LSS70J'EXAMPLES)’TUTORIAL)’TUTORMcDmpare‘html I éo @

Al Al 4% Home Metscape 9‘ Search | “ Instant Message i WebMail %% Radio % People %% Yellow Pages % Download % Calendar F3Channels

J@Netscape- ‘EnterSearchTerms |V] L o @] jFormF\H' # Clear Browser History ENews A Email {:}Weather »
&)
Table of Contents ispLEVER 5.0.00.31.09.05 CP ALL Pack/Place Report Fils
* T . . . =
=k Copyright (C), 1999-2003, Lattice Semiconductor Corpors
® Project SwWwmary
® ser Defined Macros Summary 3 —
8 Intellectual Property Summary All nghts Reserved.
® Error Listing
® Warning Listing
® Note Listing
® Pack and Place Options Project Summary
® Design Summary
® Device Resource Summary Project Name : compare
¢ PLL Summary Froject Type : EDIF
® HSI Receive Mode Summary Project Synthesis Version : 8.0.0, Build 381R
® H3I Transmit Mode Suniiary Synthesis Vendor .
® B3I Loop Back Mode Swarary Project Path 1 cifisptoolas_0/examples/tutorial/tuto
® EER Summary Report Date : Mon Mar 07 15:12:03 2005
° w Froject constraint file : compare. lot
. w Pack and Placement Input File : compare.ldl
® Bi Directional dignal List Pack and Placement Output File H
® Onreferenced IO List Device : LF¥1200C
¢ Compilation Times Package : 6EB0feBGL
Speed : -3
Part MNurber : LFX1200C-03FE6S0C
Project compare Packed and Placed Successfully!
User Defined Macros Summary
None
Intellectual Property Summary
None I
4] Il I
@ & & ©&F [ | Done ==

3. View the contents and close the report.
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Task 8: Route the Design
The ispLEVER software routes the design in the device after placement. The routing

algorithm takes full advantage of the Lattice ispXPGA architecture to achieve

maximum performance. It uses congestion-driven routing to achieve a fit with minimal

congestion, and it uses timing-driven routing to achieve maximum performance.

To route the design and view the route report:

1.

22

Double-click the Route Design process.

The ispLEVER software successfully routes the design in the specified device and
generates an .1d3 file. When the process is finished, a green check mark appears

next to the process.

[# ispLEVER Project Navigator - [C:\ISPTOOLS5_0',...", TUTORIAL \ TUTOR4' compare.syn] =1l
File Wiew Source Process Options Tools indow Help
”D@H|Nnrmal '|@|UU|@%|E|? kﬂ‘
R Oe| Y XN = %
Sources in Project: | Processes for current source:
compare MO Build Database =
Documents R Constraint Editor
1200C-03FEGE0C MG Pack & Place Design
------ @! TOP_SCHEMATIC (. irev_Litop.edf) o [E) HTML Pack/Place Report (compare, html)
c? PackiPlace Report {compare.rpt)
Post-Place Pinouts
& Post-Place Design Floorplan
{8 IBIS Model (compare.ibs)
MO Place Tirming Checkpoink
y@ Place Timing Report {compare.trp)
'} Route Design
(/% Route Report {compare.tlog)
Past-Route Design Floorplan
G Timing Analysis
[E) HTML Post-Route Timing Report (compare. htm)
[E) Post-Route Timing Report (compare, tre)
Performance Analyst
G Generate Timing Simulation Files {compare.nrp) e
@ Repart File {compare.nrp)
¥"} Generate Bitstream Data LI
A [2 zuccesstul (1007, 0 unrouted (03] ;I

FPa== wire connectivity checlk
Pas= wire completeness check
Fasz= wire replica chechk

FPCA router completed.

Done: conpleted successfully.

A|Tatal routing time: 0.30 seconds
Total routing REAL time: 3.63 seconds

The solutions are walid with 0 errors!

<[+ Automake Log / 4 |

Ready
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2. Choose Options > Environment to open the Environment Options dialog box.
3. Select the Log tab.

4. Make sure Using Report Viewer is selected to enable you to open report files in the
Report Viewer rather than in the output panel.

5. Click OK to close the dialog box.

Environment Opktions El
Directaries I Revizion Control | Advanced |
General I Process Log
[ Werbose W Show IF W arnings Ocour
[T Show Always W Owenwite

¥ Using Feport Viewer [ Using Web Browser

] I Cancel Help
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6. Double-click Route Report to open the route report, which shows how a design
was routed in the target device and informs you of the success or failure of the
routing.

¥ Report Yiewer - [compare.rlog] - |EI|5|
Fil= Edit Wiew Options ‘Window Help &=l

EENEEE

i=plEVER &5.0.00.31.09.05_CF ALL FPGA Fouter
Copyright (C),1992-2005, Lattice Semiconductor Corporation. All Rights Reserwved.
Design: compare
Router Options:
Effort Lewel HIGH
TLE Effort Lewel HIGH
Fouting Option 4
Directory c: - izptoolsS O-examnples tutorial- tutord

Initialize router.....

Initialize router completed. Time = 1.7 =econds
Starting iteratiwve routing. . .

Routing active =ignals . ...

End of iteration 1

Enter TDE Ripup and Eeroute fastCPUT Mode

55 zucce==ful (100%). 0 unrouted (0%)

Total routing time: 0.28 =econds

Total routing REAL time: 3.23 =econds

Pa=s wire connectivity check
Fazs wire completensss chechk
Pa=s wire replica check

The solutions are valid with 0 errors!

FPGA router completed.

a4 | 2+
[Cn 1 Cal1 [28 [ [rO Rec O [MNo'wiap [DOS [INS [NUM | [Document 1 of 1

7. Close the Report Viewer.
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Task 9: Perform Static Timing Analysis

Static timing analysis is the process of verifying circuit timing by totaling the
propagation delays along paths between clocked or combinational elements in a circuit.
The analysis can determine and report timing data such as the critical path, setup and
hold-time requirements, and the maximum frequency.

The Performance Analyst traces each logical path in the design and calculates the path
delays using the device’s timing model and worst-case AC specifications supplied in the
device data sheet.

The timing analysis results are displayed in a graphical spreadsheet with source signals
displayed on the vertical axis and destination signals displayed on the horizontal axis.
The worst-case delay value is displayed in a spreadsheet cell if there is at least one
delay path between the source and destination. To more easily identify performance
bottlenecks, you can double-click a cell to view the path delay details.

To perform a timing analysis:
1. In the Project Navigator Sources in Project window, select the target device.

2. In the Processes for Current Source window, double-click the Performance
Analyst process to run the timing analysis and open the Performance Analyst.

=0l ]
File iew Met Control Preferences Window Help
@|H| §|‘?|
o]
~LF%1200C03FEER0C—,  Data Sheet =
Dperating conditions: “erzion 2.1 DELAY TABLE
||: I
FIEEE SOURCE Ll | DESTINATI. | DELAY (ns) | DELAY (MH...| Delay Cons... | Slack Ci
Speed grade:
|_3 vl

— Analyziz
= [Max O 1Co
©osUAH 0 HDE
D " WCOE

CORCY O 2P

o |

r— Path Control

# of
0 Paths ot

 Dizplay paths langer than

I [ s
furnber af ID
paths

For Help, press F1 [ |num 145209

The Performance Analyst performs eight distinct analyses. The first type, fMAX, is
an internal register-to-register delay analysis. fMAX measures the maximum clock

operating frequency, limited by worst-case register-to-register delay. The remaining
seven types are external pin-to-pin delay analysis. Timing threshold filters, source
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and destination filters, and path filters can be used to independently fine-tune each

analysis.

3. Inthe Analysis field, select tCO and then click Run.

The tCO path trace analysis reports clock-to-out delay starting from the primary
input, going through the clock of flip-flops or gate of latches, and ending at the
primary output. In this case, it is 12.13 ns.

Note: Your timing results may differ slightly.

EPerfurmance Analyst - Untitled - compare - |EI|5|
File Wiew Met Contral Preferences ‘Window Help
w|d &2
lll Lintitled - compare ol x|
— LF+1200C-03FEGROC — Data Sheet =
Operating conditiong: Wersion 2.1 DELAY TABLE
IE ial 'l )
— SOURCE ... | DESTINA... | DELAY (.| Delay Co.. | Slack Constraint .. | LOGIC LE...
Speed grade: LOAD_CO.. |EQ_O y
E = | Tapco jaro 11.92 7
—Anal_l,lsis LOAD_CO LT_O 11.549 4

 fMax, O IC0
©osusH 0 HDE
" PD " {COE

Ry O PP

Options... | Run

— Path Comtral
# of
Paths

— Digplay tco longer than—

Aol | ID-U ns
E;Esber of |37

Set

Delay path = LoaD_COMP_REG.cr[2]:CLKEQ_O: 12,13

[ om [i4:s6m0 2

4. Click the highlighted cell (12.13) in the spreadsheet window to open the Expanded

Path dialog box.

This dialog box enables you to analyze individual timing components used to
calculate the timing path. It shows a source pin (From) and a destination pin (To). It
also shows the delay type, the delay of that path (value ns), and the cumulative

delay of all the signals.
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SOURCE: LOAD_COMP_REG. ci2FCLK
DESTINATION: EQ_D

Ok | Fram Loc Ta Loc Delay Type | Walue (ns
Frint | delay path CLK (0-13 CLE:O (-1 GCLE_IM 062
CLE:O [0-1 LOAD_COMP [(1.1) GCLE, 517
Help | LOAD_COMP | (1.1) LOAD_COMP [(1.1) L_CO 0.7
LOAD_COMP [ (1.1) ECQ_T.FUNCT [(1.1) dc 077
ﬂl ECQ_1FUNMCT |(1.1) EC_TFUNCT [(1.1) LUT4 0561
T | EC_1T.FUNCT (1.1} EC_T.FUNCT [(1.1) 1dhb 117
EC_1.FUNCT [(1.1) EC_1T.FUNCT [(1.1) LUTE 0.
ECQ_1FUNCT [(1.1) EQ_on (1.0 dc 1.05

(0]

EQ_Cel0 (1.0 EQ_O . 10BUF 1.22
1 »

5. Click OK to close the dialog box.
6. Choose File > Exit to exit the Performance Analyst without saving.
7. Choose File > Exit to exit the ispLEVER Project Navigator without saving.
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Summary

You have completed the HDL Synthesis Design with Synplify tutorial. In this tutorial,
you have learned how to do the following:

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

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

e Import the EDIF file into ispLEVER.

« Implement the design using the pack, place, and route processes.

o Set report viewing options and view the reports.

o Perform static timing analysis using the Performance Analyst and view the results.
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Glossary

Following are the the terms and concepts that you should understand to use this tutorial
effectively.

EDIF. EDIF (Electronic Design Interchange Format) is a format used to exchange design data between
different electronic computer-aided design systems. It is designed to be written and read by computer
programs that are constituent parts of EDA systems or tools. Its syntax has been designed for easy machine
parsing and is similar to LISP. The ispLEVER software supports EDIF Version 2 0 0.

HDL. An HDL is a hardware description language, which describes the structure and function of integrated
circuits.

static timing analysis. Static timing analysis is the process of verifying circuit timing by totaling the
propagation delays along paths between clocked or combinational elements in a circuit. The analysis can
determine and report timing data such as the critical path, setup and hold-time requirements, and the
maximum frequency

synthesis. Synthesis is the process of translating a high-level design (RTL) description consisting of state
machines, truth tables, Boolean equations, or all three into a process-specific gate-level logic
implementation.

Verilog. Verilog is a language for describing the structure and function of integrated circuits.

VHDL. VHDL (or VHSIC (Very High-Speed Integrated Circuits) Hardware Description Language) is a
language for describing the structure and function of integrated circuits.
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Recommended Reference Materials

You can find additional information on the subjects covered by this tutorial from the
following recommended sources:

o Synplify for Lattice User Guide
o Synplify for Lattice Reference Manual
o Lattice ispLEVER online help:

e How To guides

e Process Flows > ispXPGA Flows

o Data sheets, technical notes, and other information on ispXPGAs on the Lattice
Web site at http://www.latticesemi.com/search/literature.cfm. Click on FPGA >
IXpXPGA.
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