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Libero

Integrated Design Environment




H Libero Overview

m 39 Party Tools
m Designer Overview
B Programming

m Silicon Explorer
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Libero IDE Overview

B Complete Toolset for Actel FPGA Development
® Project Manager
® ViewDraw Schematic Capture
® Synplify Synthesis
® Testbench Generation
® Mentor ModelSim Simulation
® PALACE Physical Synthesis (Libero Platinum)
® Actel Designer Design Implementation
Compile, Place & Route
Timing and Physical Constraints
Timing Analysis
Power Analysis
Back Annotation
Programming File Generation
® FlashPro Programming Software
® Silicon Explorer Debug Software ‘#

L 2R 2 2R 2R 2R 2
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Libero Tool Suite
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Libero Gold

World Class Fully-Integrated PC Development System

B Targets All Devices up to 1M Gates

m Tools:
® ViewDraw AE 7.70
® SynaptiCAD WaveFormer Lite 10.04a
® ModelSim AE 6.1b
® Synplify AE 8.5f (1M gates)
® Actel Designer 7.2 (1M gates)
® FlashPro 4.2
® ChainBuilder 1.1
® Silicon Explorer 5.1

m PC Platform
® Licensed to Disk ID (Node-Locked license)

B 1 Year Free License!
® No Updates (Service Packs Available)

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary

Tool Features

Integrated Design Management

Schematic

1<K

VHDL

Verilog

<

Macro Generation

<

Testbench Generator

<

VHDL Simulation
Verilog Simulation

Timing Simulation

Static Timing Analysis

Timing Driven Place and Route

Push Button Place and Route

Layout Editor

Silicon Explorer
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Standard Industry Interfaces

Third Party Design Libraries

<

Platform Support

Win2000
SP4 v
WinXP Pro

Sp2 v
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Libero Platinum
World Class Fully Integrated PC Development System

B Targets All Actel Devices

H Tools

® ViewDraw AE 7.70

® WFL 10.04a with Reactive Testbench Generation
ModelSim AE 6.1b

Synplify Pro AE 8.5f (No Gate Limit)

Magma Palace 3.3

Actel Designer 7.2 (No Gate Limit)

FlashPro 4.2
ChainBuilder 1.1
Silicon Explorer 5.1

m PC Platform

® Node-Locked License Tied to Disk-id or Hardware Keys

m Price:
® 3$2495 First Year / $1995 Renewal
® Free 45 day Evaluation License
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Tool Features

Integrated Design Management

Schematic

VHDL

Verilog

Macro Generation

Testbench Generator

<

VHDL Simulation
Verilog Simulation

Timing Simulation

Static Timing Analysis
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Libero IDE

Solaris and Linux Support

m Libero Solaris, Libero Linux
® Tools
€ Project Manager
¢ Synplify AE
€ ModelSim AE VHDL & Verilog
¢ PALACE AE
€ SmartGen
€ Designer
® Supports All Devices
® Solaris, Linux OS
® License Type: Floating
€ Solaris: Host ID only
€ Linux: requires USB key for Synplify
® 1 Year License: $4995
4 Incremental seats: $3500
® Free 45 day Evaluation License ‘#

CHIP
is &ll you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



Libero Edition Summary

Libero Platinum Libero Platinum
Libero Gold (Windows) (Solaris / Linux) Libero Platinum Eval

All devices up to
Device Support 1M Gates All Devices All Devices All Devices
ViewDraw | AE AE - AE

Reactive
WaveFormer Lite AE Testbench - Reactive Testbench
Synthesis \ Synplify AE Synplify Pro AE | Synplify Pro AE Synplify Pro AE
Magma Palace - Yes Yes Yes
ModelSim | AE AE AE AE
Designer | Yes Yes Yes Yes
FlashPro | Yes Yes - No
Explorer | Yes Yes - No
Disk ID (Windows)

Floating (Solaris /
License Type Disk ID Key or Disk ID Floating Linux)
Price | Free $2,495 $4,995 Free 45 day

CHIP
is &ll you need
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Libero Installation

Select Edition

m Installation Wizard Makes
Installation Easy!

B Select Appropriate Product from £

Libero Installation GUI
® Platinum or Evaluation

{* i ibera Platinurm or Ewal License

h_\_
" Libera Gold License —
e Gold =
. . s
. Req uest Llcense When Insta”atlon ™ Designer Gold, Platinum, or Eval License
Finishes m
™ Gota Libero IDE website Integrated Design Envirenment

|metallShield

< Bach | Hest » I Cancel

CHIP
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Libero Installation
Component Selection

B Select Design Components and
Simulation Libraries to Install Select components for installation

® VHDL and Verilog Simulation
Libraries Contained on CD

¢ RECOMMENDATION: Only Select Features

I n Stal I Need ed ACteI Faml I y Select the features setup will inztall
Libraries to Save Disk
Space
¢ Save Libero CD to Install e
Additional Actel Family J
Libraries for Future Designs Byt
FlaghPro +3.4
[ Silieon Explarer +5.0
~[w] Syrplify AE ASynplify FRO AE 21

El-[] Modelsim &.0c

Select Actel simulation libraries

< Back Mest » Cancel

CHIP
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Final Installation Page

m Upon Installation Completion, User is Asked “Do you
have a current license installed”?

® If No (Default), Takes User Directly to Registration Web Site

® Completing Registration or Clicking Off Browser Returns User
to Final Install/Restart Page

Actel Libero IDE v6.0 B3 |

Licenzing Requirements

You MUST have a curent license ta run any Libero product. & licenze must be obtained from
aActel and properly inzstalled inta your PC. IF your Libero software came with a software D affised
to pour Libero CD sleeve, uge thiz software [0 at Actel's registration webzite to register and
obtain your icenze. Libero Silver and Eval users must alzo obtain a free licenze at the zame
webgite, Once regiztered, your licenze will be emailed to pou by Actel within 4 hours. Faollow the
inztructions in the email to properly install your licenze. Further information iz available in

the "[uick Installation and Licenzsing Instruchons" included with yaur Libera IDE CD.

| dready have a license installed, compete my installation,

% | need to apply for a license, take me to the Actel registration website

| FrstalEhreld

is &ll you need

< Back | Mest » I Cancel ¢C"“’
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Installation Summary

B Confirm Setup after Installation

® Start > Programs > Libero IDE
v7.2 > About Your Installation

H Includes Information Needed to Get

License

Introduction to Libero v7.2.2

I LiberoConfig.txt - Notepad

File Edit Format Wiew Help

Felease:
VL2

version:
F.2.0.31

Tools Installed:
waveformer Lite 10.04
synplify for Actel AESSynglify PRO AE 8. 5F
Modelsim Actel Edition &.1B
ViewDraw AE .
Flashero v .2 Tools installed
SiTicon Explorer wi.1l
Chaineuilder wl.1
PALACE w3.3

HOL Installed:
WHDL
verilog

Families Installed for wHOL and wverilog:
Axcelerator
APA

PROASICS Simulation
PROASICSE - . .
me—— libraries installed

operating System:
windows xp

Actel FlexIm Dongle ID:
MNOT  FOUMD

Synplicity hostID
HoOsTID:
BOE5B9E2

Disk volume serial Mumber:

a074afese—_ PCdisk serial
number
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Obtaining a Libero License

B Request a Libero License via any of the Following Methods:
® http://www.actel.com/products/tools/sw.aspx

m Libero License Sent via E-mail within 1 hour!
® Libero License Includes Synplicity License

Actel Products & Services: Software Registration

Libero, Designer, Synplify Pro AE, and PALACE Registration and Licensing

Click to request
Liber.o GOld License To obtain a license for a FREE Libero, Designer or PALACE product:

Free License I

To register for a purchased license, or to get infomation ahout your current license:

Purchased / Existing I

Please enter your unique software 1D numbelN ¥V our software ID number is located on the CD
Jacket. If you previously registered a free or purshased product on this site your Software [D was
included in the email that contained your license We.

Click to request
Liber‘o Pla.‘.inum Actel Installation and Licensing Guide Enter‘ SOfTWClr'e Id ¢CHIP

H is &ll you need
L'Cense Obtain FREE Libero IDE or Palace Software
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Libero Gold and Platinum Licenses YActel

H Libero Gold License Is Node-Locked to PC Disk ID

m Libero Platinum License Requires Software ID

B Platinum License Types:
® Locked to Disk ID

® Hardware Keys
€ One Key for Synplicity and One Key for All Remaining Software

¢ Parallel Port or USB Options

R T Ry i S
= ]
e

lllllllllllll
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Libero Platinum Evaluation License YActel

Libero Platinum Evaluation License Contains All Platinum Features
Except Programming

Products & Services: Software Registration

Specify Floating or
Free Products Node-Locked

Click on the product you want to register:

A 45-day license for Whero Platinum excluding programming file
generation. Select ane license type:

O Node-Locked O Floating

Libero

Evaluation

= A FREE 1 year license for the complete Libero Gold product which
Libero supports all Actel devices up to and including 300k gates, or the

Gold smallest member of any family. This product is available on Wyindows
. 0S platforms only and is node-locked.
Click to request
Libero Eval|License | o | |
= A d5-day license for Designer Platinum excluding programming file
Demgner i generation. Select ane license type:
Evaluation

(' Node-Locked O Floating

= A FREE 1 year license for the complete Designer Gold product
DESIQI'IEI‘ which supports all Actel devices up to and including 300K gates.
Gold This product is available on PC platforms only and is node-locked.

A 45-day license for Magma Design Automation PALACE Physical
PALACE Synthesis software. Select one license type:

Evaluation O Node Locked O Floating

CHIP

Link to the Tools Oweriew website [i2lieeed
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Libero Platinum Evaluation License (cont.) PActel

H Evaluation License Is Node-Locked to Disk ID
® Available from “About Your Installation”

ctel Products & Services: Software Registration

¥ #‘p - £ 2 L % 3
— 1 IO 5 A TR IRA Y Al L IATISR] A YA OV [ IR I | 5 e e o
‘f‘ LIBERO PLATINUM EVALUATION 45 UAY FREE LICENSE Licensing

B ot e |

Enter Disk Id

Select one HDL: O VHDL O Verilog /

Enter your PC’s hard-disk C drive Volume Serial Number: |

The %'alume Serial Mumber iz an & character hexadecimal number of the form xxxx-xxxx To
obtain your %olume Serial Mumber type the following at a D03 or Command Prompt:
(Mote: ¥ou must use the C drive hexadecimal number)

C:= Vol C:

Please Specify platform: O Win ¥PPRO) O Wyin 2000
Specify OS

Start over

Motice: All fields must be completed to complete registration.
Download Libero software fram hitp:/fween actel. comddownloads/libero/
or you can arder a CD from http./finteract actel. comdégbnew|r. cgi

Actel Installation and Licensing Guide

is &ll you need

Back I MNext Heset ¢ cHIP
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Libero Licensing Summary

Hm Libero Gold License

® Free!
® Node-Locked to Disk ID

m Libero Platinum (Windows) License
® Node-Locked or Locked to Hardware Keys

m Libero Platinum (Solaris or Linux) License

® Floating License Locked to Host Id
€ Linux Requires Hardware Key for Synplify

H Libero Evaluation License

® Node-Locked or Floating
® Free 45 day License

is all you need

B Synplicity License is included with Libero License ,#
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License File:

Saving and Setting Variables

H Store license.dat File in ¢c:\flexIm
Folder:

H Set Variables

® Windows NT

¢ Control Panel -> System ->
Environment Tab

® Windows 2000

¢ Control Panel -> System -> Advanced -
> Environment Vars -> New

® Windows XP

¢ Control Panel -> System -> Advanced -
> Environment Variables -> New

® Set LM _LICENSE_FILE to
c:\flexim\license.dat

® Set SYNPLICITY LICENSE_FILE to
c:\flexim\license.dat

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary

System Properties @E
Syztem Restore Automatic Updates Remote
General Computer Hame Hardware i Advanced

'ou mugt be logged on az an Administrator bo make most of these changes.

Perfarmance

Yizual effects, pracessar scheduling, memary usage, and wirtual menany

Settings

zer Profiles

Degklop zettings related to wour logon

Settings

Startup and R ecoyvery

Sypstem startup, system failure, and debugging information

Settings

[ Erwironment Y ariables ” Error Reporting

l

[ [1]8 H Cancel ]

CHIP
is all

September, 2006
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license.dat file

ModelSim
VHDL and
Verilog

Synplicity __,
License

Software id —

Introduction to Libero v7.2.2

PACKACE AEALLT. actingrd 1999400 COVPONBNTS= Viendraw Actel \
Actel CT-1L ibrary Actel/CT- A ibrary Actel CT-3 ibrary Gareric \
GereridCE BDIF Netlistriter ViengenSdheraticGenerator \
Bqoort1076 BDIF NetlistReackr GRAFLIB \ERILNET VienBASE WDIRDB \
Altran AttoLmp Attrerge Attupdat Mega ViewGral PARTSLIST \
SIGNEED128CT0

INREVENT AEALLT actimyrd 1999400 06-0ec-2006 uncounted \
VENDOR STRING= Platform:NT exclusive:35* \
HOSTIDDISK SRIAL NM=e074afe9 d<5 SIN=DACA8353C

FEATLRE ACTH. SUMIT actingrd 6.3 (5-0bc-2006 unoounted \
HOSTID=DISK SRIAL NM=e074afe9 de172 SIN-EADTBEL A6

FEATLRE wlite syncad 100 06-dec-2006 unoounted MR6E3AEFD \
HOSTID=DISK SRRIAL NM==074afe9 d<157

FEATURE reectiveeqart syrcad 10.0 06-dec-2006 uncounted 506721A3RH0 \
HOSTID=DISK SRRIAL NM==074afe9 d<137

FEATURE besiovadimport syrncad 10.0 06-dec-2006 unaounted A123RA1BD49C \
HOSTIDDIK SRIAL NM==074ae9 de=130

FEATLRE actelmtiviog mtiicerd 2006.12 (b-cec-2006 uncounted \
483DANMYDAD HBTIDDIK SRIAL NM=07afe9

FEATLRE actelmtivhdl mticerd 2006.12 (5-cec-2006 uncounted \
F2AR24411B0C HOSTID-DISK SRIA. NM=e0afed

FEATURE PALACE ACTH. APA RULL gpllus 4.000 06-0sc-2006 unoaurnted \
HOSTIDDISK SRIAL NM=a07Zafe9 SIGNE 034 2/0A RID 247 P8E \
31C3 220F 5431 92AC (09D 6700 B38B @71 (42 DAC8 D&D 1C0 \
664 4455 TAR 0137

FEATLRE symlify pe symlctyd 2006132 05-dec-2006 unoounted \
1DA3FBI5A7D0ESCRCA VBNDCR STRING=gtel_cem \
HOSTIDDIK SERIAL NM=e074afe9 \Expirqﬁon date
NOTICE=CLBT ID=QASNI2156712607150 SIGNE 00 4647 A672 1822 \
3138 817D 66 DB 840 9188 9308 703D 1005 BB/ SHE (BBA\
34 5B 49/0 731 646"

# Your Software ID s - 14D-BBEC-3D #

© 2006 Actel Confidential and Proprietary
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Libero Project Manager Features

m Centrally Manages and Integrates Files and Tools

® Coordinates Project Information between Tools
€ e.g., Family Is Selected Once and Communicated to All Tools

® Provides Seamless Piping of Internal Design Files among
Tools

® From within Libero’s Project Manager, User Can Invoke
Tools for:

¢ Design Entry

€ Stimulus Generation

€ Simulation

€ Synthesis

® Design Implementation and Static Timing Analysis

CHIP
is &ll you need
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Libero IDE Project Manager

m Design Explorer Window

® Design Hierarchy Tab Displays
Hierarchical Representation of
Source Files in Project

@ Libero Continuously Analyzes and

Updates Hierarchy

Introduction to Libero v7.2.2

! Libero IDE - C:VActelprijMestitest. prj

FPRA D&

Current implementation: | lmpll -
=

Design
Explorer
Window

File Edit Yiew Process Options Implementations ‘Window Help

)
i

%
4]

Dezign Hierarchy |File hianager

The test project was opened.

All ."{. Errors ;’\ Warnings ;’\Info l.-'r

Ready

WHOL |FAM: ProASICS DIE PKG

© 2006 Actel Confidential and Proprietary
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Libero IDE Project Manager

m Design Explorer Window
® Design Hierarchy Tab Displays

HI erarChlcaI Representatl On Of «’ Libero IDE - C:\ActelprjMestitest. prj
SO u rCe Fi I eS I n Pr Oj ect File Edit Wew Process Options Designer views window Help
_ _ RAE D& @9
’ leerO COﬂtIﬂUOUSly Ana|yzeS and Current Designer wiew: ||mp|'| ﬂ i3 @
Updates Hierarchy i

=l Project Degign Files

® File Manager Tab Displays All kil

Schematic Filez
Files in Project Grouped by Type HDL Sorce Fles Libero 7.2 File Manager tab
seere > supports CoreMP7 and Fusion

Stimuluz Files
Simulation Files N
Constraint Files Des |9ns
Synthesis Filez
FPhysical Synthesis Files 7/
= Designer Views
Impl1 [designeruimpl1)

File Manager

Dezign Hierarchy

Foject was created.

hll i Errors i Wwarnings )\ Info [
YERILOG |FAM: ProAsIcs DIE PKG

CHIP
is &ll you need
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Libero IDE Project Manager

m Design Explorer Window

® Design Hierarchy Tab Displays
Hierarchical Representation of
Source Files in Project

@ Libero Continuously Analyzes and
Updates Hierarchy

® File Manager Tab Displays All
Files in Project Grouped by Type

B Language-Sensitive HDL
Editor
® Verilog 2001 or VHDL 93

Introduction to Libero v7.2.2

! Libero IDE - C:VActelprijMestitest. prj

File Edit VYiew Pro

cess  Options  Implementation:

FPRA D&

Current implementation: | lmpll -

Dezign Hierarchy

s Window

HDL pane

File hanager

The test project was opened.

-

v

[+ Tham f Errors

Ready

;’\ Warnings ;’\Info l.-'r

WHOL |FAM: ProASICS DIE PKG
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Libero IDE Project Manager

m Design Explorer Window

® Design Hierarchy Tab Displays
Hierarchical Representation of
Source Files in Project

¢ Libero Continuously Analyzes
and Updates Hierarchy

® File Manager Tab Displays All
Files in Project Grouped by Type

B Language-Sensitive HDL
Editor
® Verilog 2001 or VHDL 93

B Tools Can Be Launched
from Design Flow Window or
Menus

Introduction to Libero v7.2.2

&% Libero IDE - C:MActelprjitestitest. prj - [Design Flow]
’3 File Edit WYiew Process Opkions Designer Yiews Window Help

S

Lﬂ

FPRED @

Current Designer view: |Impl‘|

?
E

= Praoject Design Filez
Block Symbol Filez
Schematic Files
HOL Source Files
SmartGen Cores

= o

HDL Editor

Design Entry Tools

" %

Mo root selected A

3

SmartGen \-"ie;-\lD‘raw

CoreConzole Project
Stimulug Files
Simulation Files
Constraint Files
Synthesis Files
Physical Syunthesis Files
=l Designer Yiews
Impl1 [designerkimpl1]

<

+
Eil

Design
Flow
Window

M

Dezign Hisrarchy File Manager Dezign Flow

The test project was cre

VERILOG |FAM: ProASICS DIE PRG
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Libero IDE Project Manager

m Design Explorer Window

® Design Hierarchy Tab Displays
Hierarchical Representation of
Source Files in Project

¢ Libero Continuously Analyzes
and Updates Hierarchy

® File Manager Tab Displays All
Files in Project Grouped by Type

B Language-Sensitive HDL
Editor
® Verilog 2001 or VHDL 93

B Tools Can Be Launched
from Design Flow Window or
Menus

mLog Windows Provide
Status and Error Messages

Introduction to Libero v7.2.2

&% Libero IDE - C:MActelprjitestitest. prj - [Design Flow]

’3 File Edit WYiew Process Opkions Designer Yiews Window Help g X
RaEEDE e ?
Current Designer view: |Impl‘| j 3 @
d P
= Project Design Files Design Entry Tools No root selected L2
Block Symbol Filez = =
Schematic Files % =
HDL Source Filzs HOL Editor SmartGen ViewDraw
SmartGen Cores
CoreConzole Project i
Stimulug Files
Simulation Files E=5|.
Constraint Files
Synthesis Files
Physical Syunthesis Files
=l Designer Yiews
Impl1 [designerkimpl1] =]
[ = e ||
~
< ?
Dezign Hierarchy File Manager Dezign Flow
The test project was created.
All l/-r\ Errors }-\ Warnings .}\ Info I{'r
dy YERILOWG |FAM: ProASIC3 DIE PKG

© 2006 Actel Confidential and Proprietary
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Libero IDE

Design Flow Window

Step-by-Step design flow decreases design development time

B Design Flow Window

Displays:
® Tools
® Files

® Transitions
® Current State
® Tool Tips

B Interactive Blocks

L. Libero IDE - C:\ActelprjMestitest. prj - [Design Flow]

® Activates Tools
® View Files

B Display changes
dynamically based on
target family

B Tabs Switch between
Flow Window and HDL
Window

3 File Edit Wew Process Options Designer Views Window Help . -
RS@D & LY R Current state of design
Current Designer view: | lmpll - | @ /
=
=l Default Configuration Design Entry Tools Root!l}ﬂl_PLL &
il work = . - "
= F=>|_ Top (Top.vhd] T‘:-! = Pre-Synthesis
% dyn_PLL [d HOL Editar Srmarten il raw FostSynthesis Configure Dezsign Flow...
Post-Layout
v 4
ol
Source Files l
1 ' Simulation
= Synthesis
[ = E cimulati E crimul H chimul
> Synplify ﬁ E
dyn PLL.edr = ModelSim Stirmulus E ditor W aveFormer
~
\-~
\
4]
il B
-
d w
< b3
~
P
YAl ./{. Errors ;’\ Warnings ;’\Info l.-'r
Ready VERILOG |F&M: Pro&SICS DIE PRG

Introduction to Libero v7.2.2
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Libero IDE Design Flow Window

File Status of Displayed ltems

m Group of Files Can Be ...

W ... Missing
® If ANY Are Missing, Block Is Shadowed Out

H ... Availlable and Current
® Green Check Mark Is Shown U‘

H ... Available, but Not Current )
@ If at Least One is Not Current, Warning Icon Is Displayed

B, B,

> PostSynthesis > Puast-Synthesis
Files Files
Synthesis Synthesis Source Modified —
Incomplete Complete EDIF Netlist not Sl
current

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006
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Libero IDE Design Flow Window

Tool States

H Disabled => Button Is Shadowed

B \White => Available, but Not Yet Used

B Green => Completed Successfully

B Red => Error in Running Tool

Synthesis Synthesis
Succeeded Failed
= Synthesis & Synthesis = Synthesis
L > > > o)
Synplify Svnplify Sunplify

CHIP
is &ll you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



Libero IDE Design Flow Window

Structural Designs

m Design Flow Window Can Be Configured For Structural
Designs That Do Not Require Synthesis

Design Entry Tools

B Y

SmartGen

—

w0
WigwmDiran

HOL Editar

Root : dyn_PLL

+
L

= Pre-Synthesis
Fost-Synthesis Configure Design Flow. ..
Fost-Layout

Source Files

+

B Sunthesis

=

Sunplify

dun PLL.edr =

Un-check if synthesis is not required

Introduction to Libero v7.2.2

|

Simulation
® Simulation E Stimulus E Stimulus
™M 5

Configure Flow

Canfigure the flaws far all modules

¥ Generate an HDL netist immediately after Synthesis
v Generate an HOL netlist immediately after Physical Synthesis

I Run DRC immediately after Synthesis

Configure the fow for module 'dyn_ PLL'

[ Sunthesize [required far RTL modules}
B

d

CHIP
is &ll you need

ok | Cancel Drefault Help !
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Libero IDE Design Flow Window

Synthesis Not Required

Design Entry Tools Root : dyn_PLL
LN e > Pre-Layout . _
HOL Editar SmartGen Yiewlraw PostLayout Lonfigure Design Flow...
Source Files l
Simulation
= Simulation B Stimulus ® Stimulus
M 9.1
todelSim Stimuluz Editar W aveF ormer

L
EplacetRoute

o B

SynTheS is button Designer
disabled dyn_PLLadk =

CHIP
is &ll you need
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Libero Log Window Error Manager

B Error Manager Consists of 4 Tabs in Log Window:
® All: Displays All Messages
® Errors: Displays Error Messages
® Warnings: Displays Warning Messages

® Info: Displays Information Messages

Click in window to
m Default Colors: clear or copy text

® Red => Errors
Copy ‘

® Blue => Hyperlinks
. nght Blue => WarnlngS ' Scroll on Mew Text |

0 Info: To begin, from the File menu, select Open Project or I¥eEw Project.
The test project was created.
Icon appears next prod

to each message

1| }I'-. all i Errors }\ Warnings )HIInFD f_
Ready v - | WHDL [Fam: A [DIE [PRG 7
Libero error manager tabs curp

is &ll you need
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Libero IDE File Menu Options

% Libero IDE - C:Mctelprj\Certification_design\McCarthy\Dynamic_PLL\Dynamic_PLL.prj |Z|
FIEM Edit  View Process Options Designer Wiews Window  Help
[® Mew Project... i Gy ?
Create, open, o L—_I i
close and save Close Project b1
o ﬂ Save Project I
pr‘OJ eCTS Save Project As
File + hd)
. " WHOL Libraty 4
Save—As : Save Import Files. ..
PI"OJ@C"’ Wi'l'h Expart Profiles. ..
Different Name
and/or in
. . Preferences...
Different Location| -
Recent Projects 4
Exit

List of Recent
Projects

Design Hiera... |Filz Wfanager

I
| r\'AII lﬁ\; Errors .)'\ Warnings l;\Inﬁ: lf{ need
WHOL |FAM: ProfaSIcs |DIE: ASPOG0 PKG: 144 TQFP
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Importing Files

m File -> Import Files

B Existing Design Files Can Be Imported into Libero Project
® Schematics, Symbols, HDL (VHDL or Verilog), Stimulus (VHDL or

Verilog), SmartGen Cores, EDIF Netlists, SDC Files, Constraint Files,

Tool Profiles

Laak in: I 5 Counter_Lab

X File name: Icounter.vhd Open I
SQIZCT flle 1-ype fr‘om ——) Filez of bppe: |Vhdl5u:uurces [*.whd:* vhd) j Cancel |

pull-down menu

Introduction to Libero v7.2.2

y

Schematics (*.[1-9]*)

Symbols (*[1-9]*)

Hdl Source Files (*vhd, *.v, *.h)
SmartGen Cores (*.gen)
CoreConsole Projects (*.ccp)
Stimulus Files (*.vhd, *.vhdl)
Edif Netlists (*.edn)

SDC file (*.sdc)

Physical Design Constraint (.pdc
Gatefield Constraint files (*.gcf)
VCD Files (*.vcd)

SAIF Files (*.saif)

Simuation Files (mem, .bfm, .do)
Tool Profiles (*.ini)

© 2006 Actel Confidential and Proprietary

Project Desgign Files
Block Symbol Files
Schematic Files
Package Files

+HDL Source Files
SmartGen Cores
Stimuluz Files
Simulation Files
Conztraint Files

+ Spnthesiz Files
Phwgical Synthesiz Files
Implementation Files [impll]

Dezign Hierarchy File Manager u need

September, 2006



Import Files

File Manager Tab

m Files Can Also Be Imported from File Manager Tab
® Click on File Type and Select Import

Import Files

2 Libero IDE - C:VActelprjdntro_VHDL_labs\SolutionskTopXTop.prj - [Design Flow]
@ File Edit View Process Options Implementations Window Help

&

2@ D=

Current implementation: | lmpll

Project Design Files
Block Symbaol Files
Schematic Files
Package Files

Look i | (23 bl ~| 5 B2~
L} compare, vhd
La—ﬁ reg3z.vhd
My Recent Top.vhd
Documents
?_%%
Desktop
My Diocuments
"
58
My Computer
..
My Network — File name: || j Import
Places
Files of type: |VHDL Source Files [* vhd) ﬂ Cancel

Dezign Hierarchy

|

Stimulug Files
Simulation Files
Constraint Files
+l Synthesiz Filez
Physical Synthesis Files
Implementation Files [impl1]

R

- i= ¥ &

CBX

Design Entry Tools

File Manager ’_

Root : TOP A

= Pre-Layout

Post-Layout Configure Design Flow. ..

f fo
HOL Editor SmartlGen WigwDiraw
Source Files
k.

EPlacekR oute

s —
Dresigner

|

Simulation
& Simulation B Stimulus B Stimulus
M 5

ModelSim Stimulug Editor | W aweFaormer Lite

Dresign Flow

mpork

Introduction to Libero v7.2.2

["\AII ."{. Errors .}\ Warnings l:?',‘Info l.-'r

WHOL |FAM: PA |DIE: APADTS PKG: 208 PQFP

© 2006 Actel Confidential and Proprietary
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Libero IDE File Menu

User Preferences

A Libero IDE - C:\Actelprj\Bootcamp\Bootcamp. prj - [Design Flow]

+ENEEN Edit  Wiew Process Options Implementations  Window Help

LR

(& [& Mew Project...
&8 Open Project.., - (@ o @

—  Close Project RE
. Design Entry Tools
8 Save Project = "
Sawve Project As S o
HDOL Editar] SmartGen | “iewDraw
File g 4
Impart Files... B

Export Frofies...

i

Fecent Projects

Exit

&

CHIP
is &ll you need

September, 2006
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Libero IDE User Preferences

Automatic Software Update Check

B Enable or Disable Checking for Updates When Libero is
Launched

Preferences x|

Updates | Proxy | Startup | Log Winduw' Text EditDr'

Automatic Software Update:

Settings
" Automatically check for updates at startup

" Bemind me to check for updates at startup

= Do not check for updates ar remind me at startup;

To keep your software up-to-date, wou can automatically check
for awailable updates at startup. Ta manually check for updates,
from the Help menu, choose Check far Software Updates.

This feature requires an Internet connectian.

(0] I Cancel Help

CHIP
is &ll you need
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Libero IDE

Checking for Software Updates Manually U‘Icfel

m Manually Check for Software Updates from Help Menu

bero IDE - C:\ActelprjMntro_VHDL _labs\Solutions¥TopTop. prj - [Design Flow]

3 File Edit Yiew Process Options Implementations ‘Window BEE[ - &
REED= ipg & Help Topics
Current implementation: | Impl1 - i3 Reference Manuals
x| B — Actel Technical Support
= Project Design Files Desig Actel Web Site Root: TOP
Block Symbol Files = "
Schematic Files . al = Pre_Layout
Package Files HDL Editar License Details Post-Layout —jlf.nnflgure (DD (A
+-HOL Source Files — (@ I ——
SmartGen Cores piod Hbere
Stirnulus Files
Simulation Files £l
Corstraint Files Source Files
+1 Spnthesis Files
Physical Synthesis Files Simulation
Implementation Files [impl1]
= 5 imulati = Stimul = Stimul
™
ModelSim Stirnulus Editor | w!aveFomer Lite
EpjlacekRoute
& — B
Designer
B
B2
Design Hierarchy File Manager Design Flow
| ’\AII Errors A Warnings A Info
Check for a software update. WHDL FAM: PA |DIE: APAD7S PKG: 208 PQFP

CHIP
is &ll you need
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Libero IDE User Preferences

Project Startup Behavior

m Specify How Libero Behaves When Opened
® Open with no project or open most recently used project

m Default Startup

® Most Recent Project Is Opened When Libero is Launched
® If None Exists, Libero Launches the New Project Wizard

m Default Can be Modified in Libero Startup Properties

® Check or Uncheck “Open the most recently used project at startup”

Updatesl Proxy Starup |L0g Windawl Text Editorl

— File Association

File aszsociation allows you to make Libero IDE the default
prograrm for the prj file extension. If Libero IDE is the default
association, Libero IDE will be launched automatically
when you double-click an a grj file.

[V iCheck the default file association (.prj] at starup:

" Open the most recently used project at starup

Ok I Cancel Help

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006
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Libero IDE User Preferences

Log Window Colors

B Specify Colors for Messages in the Libero Log Window

Preferences x|

Updatesl Praxy | Startup  Log Window |Tex‘t Editurl

— Color Settings

Choose the color used to display 8 message type by
clicking the color rectangle.

Informational [ R-
waming [ |- Linked I -

Errar

Bestore Defaults |

¥ Clear log window automatically

(0] Cancel | Help

CHIP
is &ll you need
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Libero IDE User Preferences

Text Editor

B Text Editor Selection

® Use Libero IDE Text Editor or il erentes
External Text Editor Interneti Priy l File ;'-‘-.Ssnn:iatinni Log Window  Text Editor i
* 1F_ilg > Preferences Text Editor ¥ Use Libero Test Editor
a

— Libero Test Editor Dptions

R eplace tab with i4 Fpaces
W Open programmingdebugging filess in Read Only

—Uzer Defined Test Editar

Location: |n-:leuad.-.=.:-:r.-.* ¥ | s |

Addtionnal Farampgters: I

/

/

k. Cancel I Help

Enter location of
external text editor ‘#

CHIP
is &ll you need

if selected
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Libero IDE

Edit Menu Options

<" Libero IDE - C:\Actelprj\Certification_design\McCarthy\Dynamic_PLL\Dynamic_PLL.prj - [Top.vhd] M=
I—:I=:|I. File M8 Wiew Process Options Designer Yiews window  Help -3 X
(& & M MBME D
Current —L| ey &
X - Top.vhd ~
D B2 Copy Chr+C library ieee;

Chly uze ieee.=ztd_logic_1164.all;
library proasici:

i Eind. .. Chrl+F S i)
ﬁ Find Mext F3 port (TRST: in =td_logic;
an TDI: in =td_logic;
40 Replace... Ctri+H THS: in std_logic:
Select Al Chrl+a TCLE: in std logic: _
CLE40: in =td_logic: —— 40 HHz input clock
A FLL_out: out std_logic: — PLL output
%Fmdmﬁles... TDO: out =std_logic):
F end Top:
iy Find ModuleEntity. .. =
architecture RTL of Top i=
Comment Qut Chrl4+M
Uncomment Ot Chrltk —— component declarations

component dyn PLL

020 | port (POWERDCOWH, CLEKA © in =td_logic; LOCK, GLA @ out

021 =td_logic; SDIH, SCLE, SSHIFT. SUPDATE, MODE : in

0z s=td_logic; SDOUT @ out =td_logic)

02Z% | end component dyn PLL;

0z4

025 COMPONENT UJTAG

026 port

0z7 [

nzs TIREGD : out =td_logic:

nzg TIREGL : out =td_logic:

0=0 TIFEG? : out =td_logic:

0=1 TIREG3 : out std_logic:

0=z TIREGY : out std_logic:

03 TIREGS : out std_logic:

034 TIREGE : out =td_logic:

0zs NTRFEG? - mit =td ladie: b/
q B | |- >
Design Hiera__. Top.vhd
|
| [\AII A Errars }'\ Warnings )\Info ,{ CHIP

Lnl,Coll  [WHDL |FaM: ProASIC3 [DIE: AZPDE0 |PKG: 144 TQFP is all you need
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Libero Project Manager

Find Module / Entity

m To find Module in a Hierarchy, click Find Module Icon on
Tool bar, or Click Edit/Find Module

| =l Default Configuration
Find Module 4 =8 Fﬁ top (top.vhd)
L pll(pllvhd)

; _ ------- B fifo?56xf (fifo 256xA vhd)
specify the module you want to search: B ram256x16 (ram256x1 6. vhel)

. - =l address gen (address_genshd
bModule Mame: IﬁddeSS_ij” Find / ....... 2 find min_(f?nd (min_vhdj_g :

Libero selects and /

displays the found module

B “Find Next” in Design Hierarchy " et ety [T ]

® From the “Find Module” dialog you can select “Find Next”
€ Find by using regular expression e.g. *_cntrl =>“mode_cntrl”
€ Find by matching exact case

CHIP
is &ll you need
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Libero Project Manager

Find in Files

B Edit => Find in Files, or Toolbar

Icons Find In Files
® Search for Files, Words, etc

_ _ Findwhat | - =
® Specify by File Types
P SpeC|fy where to Search Ir filesile tepes: |*.vhd; *v: "k o Cancel
® Match Whole Word In Folder C:\netlist\peicore2 =] . Help
® Match Case [~ Match whole word only [~ Match Case
® Regular Expression I Regular Expression

B Results Shown in “Find in Files”
Tab in Log Window

GJeaching for 'entity'...

CirineclisthmuxEh hdlirwuxS.vhd (10) ¢ entity muxS is

Crhnetlistimuxdy hdlhmwuxs.vhd(26) : end entity muxsd;

C:hnetlistiruxdhhdliruxd behave.vhd(14): entity muxd is

Cihynetlistimuxshhdlinuxd behave.vhd(24) : end entity muxd;

C:hnetlistimuxdh hdlhruxZ behave.vhd (15) 1 entity muxi is

Cihynetlistimuxshhdlinuxi behave.vhd (22) : end entity muxi;

6 occurences have heen found.
|4 | B[4 ouhut A Emors A Wamings A Infos A Find In Files £ ¢cmp )

is all you nee

Ready | [WHOL |axCELERATOR
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Find In Files

Cross Probing

B Selecting File Name Presented in Find in Files Log Window ...
® ... Opens Selected File in Libero Text Editor
® ... Highlights Match

Libero IDE - C:MActelprjMntro_VHDL_labsYSolutions\Top\Top. prj - [compare.vhd]

E=;\|L File Edit Yiew Process Options Implementations ‘Window Help

FPEEDEHE & B dha it mmE 7

- |8 X

Current implementation: |Im|3|‘| ﬂ | @
|
T 01 | —
= Default Canfiguration 0z LInggga{gég?d
5] 03 ETmebqgic 1164 .all
ae D4<
5 os5( | DEPENN compare IS
il compare (compare.vhd) 06 \GENERTC (VIDTH Miteger = 32)
a7
oS 4 : IN =td_logic vector({ WIDTH-1 DOWHTO O 3
o B : IN =td_logic_wector( WIDTH-1 DOWNHTO 0O )
1a Q . OUT =td_logic wector{ WIDTH-1 DOWHTO 0 )
11 1
12 | END ENTITY compare :
13
14 [ ARCHITECTURE RTL OF compare IS
15 | BEGIN

16 | <= & when (A <= B) el=e B:
17 END RTL:

< >

e | o _conentd |
Seackhing for 'entity'.. . A
thACt % Intro W ##labsh Solutionsh Toph hdlh compare.vhd (5) : ENTITY compare IS

ihAotelpriy Intro VHDL_ labs)Solutionsh Toph hdlhcompare.vhd (12) : END ENTITY compare ;

[
c
CrwAetelprih Intro WHDL_ labshSolutions' Tophhdlireg3Z.vhdié): ENTITY reg3z I3
[
[
C

thhetelprih Intro WHDL_ labsh Solutions' Tophhdllregi2.vhd(16): END ENTITY reg3z ;
thwhctelprity Intro WHDL labshSolutionsh TophhdlyTop.vhd(9): entity Top is
thAetelpril Intro VHDL lebah Solutions' Tophstimulushtestbench.vhd(5): ENTITY testbench IS v CHIP

| [\IAII ;'\' Errors ;'\' W arnings l:'\.'Info l:'\'Find In Filesl.-'r 15 allyuu need

Ready Lni, Col 1 WHOL FAM: P& |DIE: APAODTS PKG: 208 POFP
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Libero IDE View Options

B Displayed Windows Turned On or Off Using Libero “View” Menu

bero IDE - C:\ActelprjiCertification_designi\McCarthy\Dynamic_PLL\Dynamic_PLL.prj - [Design Flow] g@g|
’3 File Edit BYEEN Process Options  Designer Yiews Window  Help = ||&] X
BREGE| v Ioobar 7
Cunent Diesig « Designer Yiews Toolbar @
+ Skatus Bar
= Defagr |l ¥ Desian Explorer Tools Root : Top -
-1l || v Design Elow Window :
- Bring Design Flow Window to the front F2 :{;L! PrE-SYnThBSIS_ : :
v Log Window Y — FPost-Synthesis Caonfigure Desigr
= Post-Layout
Refresh Design Hierarchy Chrl+R,
El
Source Files l

Simulation

EE

B Simulation

M
b odelSim

Post-Sunthesiz
Filez

]
%
— b

4 | | » < »

Design Hiera__ Design Flow

| CHIP
| [ ]hal & Errors ), warnings J, Info [ is all you need

WHOL |FAM: ProfSIC3 DIE: ASPOGO PEG: 144 TOFP
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Libero IDE Options Menu

% Libero IDE - C:VActelprj\Certification_designiMcCarthy\Dynamic_PLL\Dynamic_PLL. prj - [Design Flow] g@g|
3 File Edit View Process Neladspt® Designer Yiews window Help -8 x
FEED = Project Settings... gy 74
Current Designer view: | Impll Profile... &
Configure Design Flow...
= Default Configuration Files Organization ' Ltw Tools Root : Top o
- @ wark = = = -
a EI=D}|. Top (Top.vhd) % -;;_! Pre-Synthemsl . .
E:j_ dor_PLL [dvn HOL Editar SmartGen ViewD raw Faost-Synthesis Configure Desigr
i > Post-Layout
Source Files l
' Simulation
= Simulation =
M E
Top.edn - todelSim
FPost-Sunthesis
Files
]
® B
r—— b
i | | » < >
Design Hiera. Dezign Flow
|
[ 2t Al A Errors Ji warnings f Info [ CHIP
YHOL |FAM: ProASICa DIE: ASPOG0 PKG: 144 TOFP R
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Libero IDE Project Settings

m Device - change FPGA die or package

. Device | Simulat Py i

® Family cannot be changed | Sindaion] e
F amily:
Die: Package:
‘ 100 TQFP
APA150 144 TOFP
APA300 144 FEGA,
APA450 208 FOFF
AP&EOD
APAFE0
APAI000

0k | Cancel ‘ Help ‘

CHIP
is &ll you need
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Libero IDE Project Settings
m Device - change FPGA die or package

® Family cannot be changed Devia Sindatn | Pogenrig|
W lse automatic Do fie | -]
- S | m u I atlo n —_— Autornatic: Do file content
. . . . ¥ Compile package files Sirulation rur tire:
specify simulation options e —— | Em
. “ CO m p I I e VH D L PaC kag e FI I eS” Tezthench entity name: |testbench

Top level inzstance name in the testhench: |<top>_[|

option is on by default

Waim cormmatnd

Tope: O Min © Tup & Max Resolutiorn:  |[1ps

Weim additional options:

tdodelSim vhdl library path for Pa:
* Use default library: '$MODEL_TECH". hactelvwhdlapa'

" Use my own library: | J

Default
0k | Cancel | Help ‘

CHIP
is &ll you need
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Libero IDE Project Settings

B Device - change FPGA die or package

® Family cannot be changed Device | Simiation Programming |

B Simulation —
specify simulation options

® “Compile VHDL Package Files”
.
option is on by default d

Select the tools pou want integrated with thig Libero project.

Specify the FlazhPro taol location in the toal Profiles.

. . : o Spnthesis Add
B Program m_lngf—_I spe((:jlfy I1?tcat|on of " sz
rogramming file and software s —
p g g H Stimﬁus todelSim Q
&  wrL
=l Phyzical Synthesis
®  PalACE
=l FlashPro
® Flashire Restare Defaults

ok | Cancel | Help |

QK | Cancel ‘ Help |

CHIP
is &ll you need
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OEM Tools Support

Tool Profiles

m Create or Edit Tool Profile for Project
® Options > Profiles
® Select Third-Party Tools & Versions

~ Syt

» Vendor (eg Synp“fy) Select the taols pou want integrated with this Libero project.
i ~{Synthesis; Add
> version ®  Senplifp 826G g
€ Physical Synthesis o S
=l Sirnulation
» PALACE ®  MadelSim
. =l Stirul
» Version 'méus WL
. I . =l Physzical Synthesis
i =l FlaghPra
> ModelSim L FlazhPro
» Select Version Restore Defaults
€ Testbench Generation
» WaveFormer Lite ok | Concsl | Heo |

» Select Version
® Name Profile and Save

CHIP
is &ll you need

® Edit or Add Profiles As Needed ‘#
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OEM Tools Support

Tool Versions

B Tool Profiles
® Now Automatically Finds Versions of Installed Tools

T |
Mame: ISynEHa
select a toal integration: Synplify j Marme: Synila \
“ersion: B.1A éfzgi:irgr?geridrum select atoal integration: ISyanify j
Frocess Yersion: 8.1A
Lacation: |CALiberalSynplifASynplify_81&\bintsynplity exe Browse | [ /05958

Location: IC:\LiberD\Syanify‘\Synplify_HA\bin\synplify.exe Browse .. |

Additional parameters: I

Restore Defaults | 0]4 I Cancel Help

Additional parameters: I

Restore Defaults | 0]4 I Cancel | Help |

® Export/import Profiles

€ Allows saving & moving profiles to another project
€ Setting up a new project allows import from another project

CHIP
is &ll you need
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Add / Edit Tool Profiles

B Add/Edit Profile Requires x
® ... Name of Profile |

Marme:
® ... Choosing Tool Selectatanl | <]
LeonardoSpectum 2002x
4 From Drop-down Menu Frocess R
¢ Choose Version Location: l Browss... |

Additional parameters: I

® ... Choosing Tool Location o |
€ Browse for Location

¢ Specify Location x|

Hame: ISynthesis Frofile

Festore Defaults | Cancel | Help |

Select a Tool: iS_l,lanif_l,l T ;!

— FProcess

Location; IE:"-.Lil:uen:-'xsynpliu:it_l,l'xS_l,lnplif_l,l_?2'xl:uin"-.s_l,lnplif Browse. .. |

Additional Parameters: i

0k, I [efaulr | Cancel | Help |

CHIP
is &ll you need
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Profile Conflict

m Occurs when Current Profile
Settings Are Different from
those of Previous Project that is

Opened

. May H ave N ewer VerS | on Thiz project's toal information does not match the toal praofiles:

= 1- Simulation Profile Confhct S
Sel ec t ed W h en O p enin g Prafile 'tModelSim' conflicts between project file and curent prafiles
3 7 - Project file prafile;
P r OJ eCt C r eat ed Wi t h an Tool Location: 'D:4Liberak. 24k odelvwwindZacoemsmodelzim, exe’
3 - Current profile;
OI d er Vers Ion T ool Location: 'd:\Libero?04Modelwin32 acoemsmodelsim. exe’

2- Stimulus Profile Conflict
Frofile "FL' conflicts between project file and current profiles W

£ >

YWhat would you like to do’?

" Bestore and use the project's tool profile,

{* ||z the profile currently selected in Libera [DE

k. | Cancel Help

CHIP
is &ll you need
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Libero IDE Files Organization

% Libero IDE - C:VActelprj\Certification_designiMcCarthy\Dynamic_PLL\Dynamic_PLL. prj - [Design Flow]

3 File Edit View Process Neladspt® Designer Yiews window Help
FEED = Project Settings... gy 74
Current Designer view: | Impll Profile... &
Configure Design Flow...
=| Default Canfiguration Root : Top -
- @ wiark, = = Designer Constraint Files. .,
: Pre-Synthesis
- E'=§|_ Top [Top.vhd) Stirnulus. .. b i : :
E:j_ dor_PLL [dvn HOL Editar 5 T ,| LT Faost-Synthesis Configure Desigr
4‘ = Post-Layout
e
Source Files l
' Simulation
= Simulation =
M E
Top.edn - todelSim
FPost-Sunthesis
Files
=]
® B
r—— b
4 | | » < >
Design Hiera.._ | File hianager Dezign Flow
|
[ 2t Al A Errors Ji warnings f Info [ CHIP
is all d
YHOL |FAM: ProASICa DIE: ASPOG0 PKG: 144 TOFP S
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Package Files

Compile Order

oject Design Files| -

B Package Files Displayed on Libero
IDE File ManagerTab | _ Schemolc Fes

= Package Files

® VHDL Packages ot e P
. . E=§[ cpa_input_sm_fsm.ahd
® Verilog Include Files B cod_inpu_stuhe
E=j cp3_output_fsm.wvhd
B cp3_recovery_fsmhd

B Use Package Files Order Window R fome_couter_fsmune

BB tiring_data_distr_structvhd —

to Indicate if Packages Are for el
SimUIatlon’ SyntheSiS Or Both and g"'""L.Jn_manE.lged(;Dnstralnt.lf'lles p—

to Set Compile Order Doty pae amnger |
® Use Up or Down Arrows to

. Package Files Organization b 4
Change Compile Order — | X
® Check Boxes to Compile Selethe Chack bowss 13 alcate & paricaler packags e 910 b UeBd o he smulaton snc
o b the synthesis of the roottiming_data_distr.
Packages for Simulation,
Synthesis, or Both 2| 4]

Package Name Simulatio| Synthesi

W Select Options => Package Files my_types._pkg.vhd S
Organization, or Right Click in
Design Hierarchy Window

oK Cancel Help
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Libero Project Manager
Designer Constraint Files

B User Can Specify Constraint Files To Send To Designer
® Timing Constraints (.sdc) or Physical Constraints (.pdc)
€ Files may come from Synthesis or PALACE or be generated

by the engineer
Specify order which
files are imported

Select Constraints for Designer

Click to zelect a conztraint file in the project, and uze the Add button to pasz the file to Desjgner.

I1ze the Remove button to remove conztraint files from Dezigner.
Ilze the Up/Diown arrow buttons to gpecify the order of the conztraint files in Designer.

Click here for details about ather files uged by Designer. B | +
Conztraints files in the project: | Conztraint files for Desigher; | )
( Test.gof Test sdc . .
Test_1.sde Constraint files
. Test 2 2d
Constraint < | B > sent to
files in project Designer
= Hemove

- J

\
] Cancel Help ¢C"'P
is all you need

September, 2006
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Libero Project Manager

Stimulus Files

m Libero Allows Users to Specify List of Stimulus Files for
Simulation
® No Stimulus File Selected by Default
® Libero Remembers Stimulus Association for Any Block

Organize S5timulus @

Click to select a stimulusz file in the project, and uze the Add button to azzociate the file.
IJze the Remove button o remove associated files.

IJze the Up/Down armow buttons to zpecify the compilation order for the simulator.

The top level module should appear last in the list box.

] ¢

Stirmuluz files in the project: | Azzociated files: |
arig_Top_thench.vhd Top_thench.vhd

Add =+
+= Hemove

CHIP
is &ll you need
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Hierarchical Testbench Support

m Libero Supports Hierarchical Testbenches

® Select Multiple Files

® Libero does not automatically determine compile
dependencies of stimulus files

Select Stimuluz Dialog E |

[Jzing the &dd and Bemowve buttonz,
[ist the: files wou want to azzociate in the Associated Files list box.
Ilze the Up and Diown buttonz to specify the compilation order for the simulatar.

4, Libero IDE - D:\Actelpri\PCl\tdma32sdram. pri The top level module should appear last in the list bos.
Eile Edt “ew Process Toolz Window Help
O = | 2 E| 3| | 1 | §| 2 Stimuluz Files in the project: Azzociated Files: + | + |
= x|  comnonented wrn vk rast_cfgBd. whd -
= Default Configuiation spstembd. vhd spatem3z. vhd
EREY THSTI25DRAM_WRP (tmst32sdram_wrp. %Egif;t?é":ﬁ g
- Open HOL fie Add =+ | Tests_t1.vhd
B Create 5 pmbol components, vhd
- MAST _ b + R | arbiter.vhd
Sunthesize EN0YE rDl:!.\.-'hl:I
Create Stimulus ECIE4_n'|Dr|‘|.'-.-'hhdd
Select a Stimuluz File &_cantiol. v
Kl startup_pack.vhd LI

Design Hierarchy Run Pre-Synthesiz Simulation

| 0k, I Cancel Help |

Froperties

Tl

CHIP
is &ll you need
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Libero IDE

Designer Views Menu

% Libero IDE - C:Mctelprj\Certification_design\McCarthy\Dynamic_PLL\Dynamic_PLL.prj - [Design Flow] Q@E|
gFiIe Edit Wiew Process Options HeEE WEN Window  Help - x
@D Select SR
Current Designer view: | lmpll {F] @
Bl
=l Default Configuration L3 Add.. Entry Tools Root: Top 2
=l ok — Pre-Synthesi
=Bl Top (Top.vhd) | | @& Rename.. & = re-synnesis _ _
E':j_ dyr_PLL [dyn HUL EdEr l SmartGen WiewDraw Post Synthesis M
= Post-Layout
+
Source Files l
v Simulation

= Simulation

M
todelSim

Top.edn -

EE

v

Posgt-Spnthesiz

Files
!
& B
T | v/
P | | b < »

Design Hiera... |File fdanager Dezign Flow

|
| [ ]hal £ Ervors J, warnings J, nfo [

CHIP
YHOL |FAM: ProASIC3 [DIE: A3POGD [PKG: 144 TOFF is all you need
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Libero Project Manager

Design Implementations

m Create Project Variations

® Save Different Project Views for Comparison

® Requires .adb file, Back-annotated File,
Programming/Debugging File, or Post-layout Simulation
Folder

'.,; Libero IDE - C:hActelprj', Junl10_04%Junl0_04.prj - [Design

mentabions Windo

‘a File Edit ‘iew Proces

(

|Imp|1 --II@%@@

el =l |

Current

'q,_, ‘Libero IDE - C:hAzcelprjy.counterlo_2*counterlo_2.pr) [Design Flow]

Wiew  Process  Optopd

BE:-’“@DGEHEE [ cu

Implementations  WWindow

Impll
Freviols v Impl2
Wt
Add...
Remowve, .,
Fename...

Current Impl2

ol
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Libero Project Manager
Design Implementations

Add Implementation View

 Create awviewto backup your implementation files.

Enter the name of the new view: Impld

Do wou want to keep your current implementation files in the new wiew?

Remove Implementation View X| Ches
" Mo
selectthe view you want to remowe:
(0] | Help | Cancel |
IImpIE ll
ﬂ. All the implementation files will be deleted from disk. | Rename Implementation View il

0K Co=reel | selectthe view you want to rename:

| Impl3 ]
|

Enter the new narme:

Ik, Cancel |

CHIP
is &ll you need
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Libero Project Manager

Design Implementations

B Implementations

® Making Changes in Current View Can Change State of
Project

€ Pre-Synthesis

€ Post-Synthesis

€ Post-Physical Synthesis
¢ Affects All Other Views

® Changing Implementation Files for Current View Does Not
Affect Other Views

CHIP
is &ll you need
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Libero IDE New Project Wizard

® Menu-Driven Wizard
® File > New Project

B Status Guide Shows Current

State

® All Fields Must Be Filled in to

Continue

B HDL Type Must Be Consistent

with License

B Next Button Goes to Next
Wizard Screen

m Finish Button Finishes/Closes
Wizard after Making Changes.

Saves All Selections.

Introduction to Libero v7.2.2

Use Browse button to change

project location

Mew Project Wizard

Welcome to the New Project Wizard
Q Thiz wizard creates a new Libero project.

B Start
) Froject name: |tesﬂ

Select Device

Select Tools

add Files Project location: IC:"..-'l'-.ctelpr|"~test Browsze |

Finish

HOL type: ™ Werilog
— Help |
< Bach I Mest I Cancel |

© 2006 Actel Confidential and Proprietary

CHIP
is &ll you need

September, 2006




Libero IDE New Project Wizard

Select Device

B Select Family

m After Family Is Selected,

Devices from that Family Are  r==mws

Displayed

m After Device Is Selected,

Available Packages for that st

Device Are Displayed

Introduction to Libero v7.2.2

]|
Family, Die and Package
Q Select the family, die and package of your new project.
F armily:
BIISSIS=tha s Awcelerator j Help |
e s e Package:
Add Files Ax125 352 COFP
o Ax 280 484 FBGA,
Finizh RT A 2505 B24 COGA
AxR00 E7E FBGA
_ il T29BGA
-i} RT&10005 896 FEGA
Ax2000
— AT Ax20005
< Back IWI Firizh Cancel

CHIP
is &ll you need
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Libero IDE New Project Wizard

Select Tools

B Synthesis
® Vendor (e.g. Synplify)
€ Version

B Physical Synthesis
e PALACE

Mew Project Wizard

Select Integrated Tools

‘ VerS| on % Select the tools you want to uze with your new project.

B Testbench Generation

® \WaveFormer Lite
& Select Version

Start

Select Device

= Syrthesis

L (D

El """ Physical Synthesis

Sunplify 7514

&dd

Edit

_bad |
B sclect Tools L@ —l
. . : E| """ Shirmuluz Remove
B Simulation j_d_d:les t@ WFL 9.0u e |
. MOdEISlm ) - Slm%‘?t":'n todelSim 5,20 Reztore Defaultsl
€ Select Version &
i Help |
B Support for Mentor Graphic’s "’/
LeonardoSpectrum and -
PI’eCISIO n < Back Finizh | Cancel |
® Standard Tools Direct from
Mentor

¢ No Actel OEM Versions

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary
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Libero IDE New Project Wizard

Add Files

B Add Existing Design Files to Project

® Schematics, Symbols, HDL (VHDL or Verilog), Stimulus
(VHDL or Verilog), SmartGen Macros or EDIF Netlists

Browse to file location

Mew Project Wizard

Add files to your project
Q The filez are copied to your new projeg?directon.

Start / Mew Project Files:

Select Device &dd Files... | B Froject Design Files N\

----- Block Symbal Files [<.[1-9]]

Select Tools ceravered] Schematic Files [x[-l _a]x]
B Add Files 4| """" WHOL Package Files [*.vhd]
"""" HOL Filez [* whd) .
sn | o e > Select file type

----- Stimulug Files [*.vhd)
----- Canstraint Files % sdc:” pde]

’jl/. el | """" Edif Methzsts [* edn) J

Finizh Cancel CHIP
is &ll you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006 E
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Libero IDE New Project Wizard

Finish

B Project Information Listed in Dialog Box

® Click “Finish” to Complete Project Creation or “Back” to
Make Corrections or Additions

Mew Project Wizard x| |

is &ll you need

Completing the New Project Wizard
Q Y'ou have succeszfully completed the Mew Project Wizard.
To cloge thiz wizard and create the project, click Finigh.
Start The new project will be created with the following specifications:
; Project Mame: test
Select D
Flert Levies Project Location: C:AActelprhhest A
Select Tools Farnily, Die, Package: Agcelerator, 21000, 484 FEGA
HOL Type: WYHOL
Add Files _ _ .
o IJzing Profiles: _ _ Pr'OJeCT Summar‘y
B Finish S prthesis: "Sunplify 75,14 > . .
Physical Synthesis: "PALACE 1.2" shown in window
Stirmulusz: "ufFL 900"
& }" Simulation; "t odelSim 5.80"
— J
< Back Cancel |
CHIP

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006 E



Organization of Libero Project Files YActel

Default folder for
Libero projects

=l Project Dezsign Files
Block Symbal Files

File Edit Ve Favorites  Tools  Help " Schematic Files
= FPackage Filez
(3 Back ~ _ ‘ir ™Y coarch Folders EI, - HOL Source Files
_ 7 — SmartGen Cores
fddress |23 Cdctelpriitest e a o S.timulu.s F"E_S
Folders * | )constraink |y vieradrava 5II‘|‘|LI|E|tIFIF| F."ES
v Chcoreconsole  Btest.pri Canstraint Files
= [0 Actelpri = : -P1] *) Synthesis Files
3 63 test I designer Phwzical Spnthesiz Files
&= bl Implermentation Filez [impl1]
| ipackage
[phy_synthesis Libero pPOJ@CT file
| sirmulakion
| Z)smartgen
| skimulus
3 |y synthesis
< >

Dezigh Hierarchy File Manager

CHIP
is &ll you need
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Design Hierarchy Tab

Block Properties

m Block Properties Dialog Box Displays File Path, Date
Created and Last Modified Date

4 sLibero IDE - D:\jim",CAM\ libero_5_0%cam_mc_ram_ax',cam_mc_ram_ax.prj

File Edit View Process Options Implementations ‘Window Help
FEEOEE & BB 2 L iehmE T

Curient implementation: IImpI‘I jl @ @ @ @|
x|

=1 Default Canfiguration

el
E=n Tam 32, < Open HOL file
Check HOL File
Create Symbal
Organize YHOL Packages

“Synthesize

Create Stimulus 3
Select Stimulus

Run Pre-Synthesis Simulation
Run Post-Synthesis Simulation
Hum Past-lay ot Simulaticn

GILEEEEL L Properties

File Path: D:NjimsCakdMibero_5_0hcam_mc_ram_axshdhcam_m

Created: ThuDec 18 14:08:13 2003
Lazt Modified: Mon Apr 28 15:57.22 2003

[¥ | [ricluded for Simulaton

Dezign Hierarchy | File fianzoer I

The cam_mc_ram_ax project was openad.

4 All A Errors }y Warnings ), Info
Ready [ [vHDL [Fam: axcelerator [DIE [PEG

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



Libero Project Manager

Include Modules for Simulation

m Libero Only Passes Top-level Source-related Modules to
Simulation

m If Other Source Modules Are Required for Simulation,
Check Box on File Properties

Properties

File Path: C:\nethethymuxashdlhmu=d. whd
Created: Thu Jun 05 10:56:28 2003

. g . Lazt Modified; Tuedun 17 16:19:32 2003
Check to include file in RRREIE et

simulation \

v |nchuded for Simulation

OF.

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006
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Unknown Hierarchy

B Libero Displays Files in “Default
Configuration” Tree

YActel

=l Default Canfiguration
5 E=:'L muxd [mux8. vhd]

E=:‘,_ = [musd_behave, vhd)
— T mus? [)

m Missing Files Indicated with “?”

B When Libero Cannot Determine
Hierarchy, Files Are Shown with “X”
under Unknown Hierarchy on Design
Hierarchy Tab

® Files also Shown with “X” on File
Manager Tab

® Examine these Files to Correct
Problem or Remove File from Project

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary

-

=l Unkniowin Higrarchy
| % musZ_behave vhd

Dezign Hierarchy | File Manager |

| %]

{1 MU=
1} MUx4.1
{F mMu=a1

£} TOP1

Schematic Files
YHOL Package Files
= HDL Files
% musz_behave, vhd

E=:'L mu=d_behawve vhd
E=:',_ musE. vhd

AT mee bl e s

Dezign Hierarchy File Manager

September, 2006




Deleting Files from Libero Project

m Files Can Be Deleted from Project and from HDD
® Files Deleted from HDD Cannot Be Recovered!

& Libero IDE - C:\Actelprj\intro_VHDL_labs\Solutions\Top\Top.prj - [Design Flow] (3]
’&File Edit Yiew Process Options Implementations ‘Window Help — | & x

@D ik Sy ?
Current implementation: | Impll - = @
1|

=l Project D esign Files Root: TOP
Block Symbol Files =
Schematic Files
Package Files HOL Editar
=l HDL Source Files
B Top.whd +

E=j_ compare. vhd

:E—ﬂw

Design Entry Tools

k)

SmartlGen

WigwDiraw

= Pre-Layout

PostLayout Configure Design Flow. ..

e

SmartGe Open HOL file Source Files l
Shimuluzs heck HOL file

Simulatio Simulation
Delete from Project

Constrai - - - -
ong ral.r = Simulation = Stimulus = Stimulus
+ Synthesi

Physical = — ﬁ E

Implemes Properties ModelSim Stimulus Editor | “WaweFormer Lite

EPlacekR oute

Warning

L] The selected Files will be deleted from the disk. References to these files will no longer wark.
. ou will not be able ta recover the files. Are yvou sure you want ko remave the files?

Dezign Hierarchy File Manager ‘ | Drezign Flow

| [‘\AII l;{\ Errors '}\ ‘Warnings )\Info .-"r

Delete from Disk and Project

WHOL |FAM: PA |DIE: APADTS PKG: 208 PQFP

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary
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Libero IDE Online Help

m HTML-based Help System

® Help Available for Error Messages,
S p eC I fl C SC r ee n S an d M e n U S \:,u Libero IDE - C:' Actelpri counter',counter.prj

Fil=  Edit View Process Tools ‘Window | Help

® Expanded Content D@ % BR[| b

Reference Manuals

Search Actel Customer Suppork

-------- Default Configuration i
actel Web Site

about Libero IDE ...

. . .
® Hyperlinks to Application Notes ~ioizd
CEEA - el
Hide ocate Elel F il ions el
and Actel Web Pages | 3
=
=5
——
. .
® Help Menu Provides Direct Access 7§ oo et
- @ Design Flow
. - @ Project Management .
@ Generating Macros wi thACTgen Welcome to Libero IDE
0) I0ero ererence s L
7@ Schematic Enty Libero IDE is the most comprehensive and powerful FPGA
- Design Implementation design and development software available, providing start to
finish design flow guidance and support for novice and
experienced power users. Libero IDE combines Actel tools
with such EDA powerhouses as Synplify, ModelSim,
]Q Syrthesis YiewDraw, WaveFarmer Lite, and Silicon Explorer.
@ Test Bench Creation
=@ Simulation Libera IDE software supports all Actel Flash and antifuse
-4 Device Programming products, including
the popular ProastcELYS and axceleratar products.
What's New in Libero IDE v2.3
Libero Editions
Getting and Using Help
Quickstart for Libero IDE
Quickstart for Designer
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Design Entry

m Libero Supported Design Flows

® Structural Schematic Flow
® Mixed-Mode Flow
® HDL Flow

B SmartGen Macro Builder

B ViewDraw Overview
® Schematic Design Entry Tool

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary

September, 2006
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Libero Design Flows

B Structural Schematic Flow

® Contains only Actel ViewDraw Library Components or Mix
of Actel ViewDraw Library Components and Structural HDL

® Top Level Must Be Schematic!
® Synthesis Optional before Layout

m Mixed-Mode Flow

® Schematic and RTL Blocks

€ May also Contain Structural HDL Blocks
® Top Level Must Be Schematic!
® Synthesis Required before Layout

m HDL Flow

® VHDL or Verilog (not both)
® May Contain Structural Blocks ‘#

CHIP
is &ll you need
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SmartGen Macro Builder

‘3 smartgen.aws - SmartGen E@gl

File Core Options View Help

D@ 0%

= )

Core Varieties for PA Family

+- i Arithmetic W ariety Function | Yendar | Version | Details
+ q" Comparators B High Speed Adder Actel 20 Speed optimized, Large Area
+ ;I_ Counters B tedium Speed Adder Actel 20 Medium Speed, Medium Area
+-8E Decoder M Ripple Adder Actel 20 Area optimized, Low Speed
+ i’? FIFQ P Fast Erent-Kung Adder Actel 20 Speed optimized.
+-In 1j0 B Brent-Kung Adder Actel 20 Area optimized, Medium Speed
+- 1o Logic B Sklansky Adder Actel 20 Speed optimized > 32, Fastest av...
+- /T Minicores B w/ith Final Adder Array Adder Actel 20 Array adder with final adder
+- 3 Multiplexor B ‘with Final &dder Pipelined Array Adder Actel 20 Array Adder with pipelined final ad...
+- 18] PLL B without Final Adder Array Adder Actel 2.0 Anray adder with no final adder
+ ﬁ: RAM P High Speed Subtractor Actel 20 Speed optimized, Large Area
+ D Register B Medium Speed Subtractor Actel 20 Medium Speed, Medium Area
M Ripple Subtractor Actel 20 Area optimized, Low Speed
P Fast Erent-Kung Subtractor Actel 20 Speed optimized.
B Brent-Kung Subtractor Actel 20 Area optimized, Medium Speed
P Sklansky Subtractor Actel 20 Speed optimized » 32, Fastest av...
B High Speed Adder / Subtra...  Actel 20 Speed optimized, Large Area
1 B Medium Speed Adder / Subtra...  Actel 20 Medium Speed, Medium Area
% Categories |n,z Alphabetic @ 1P Catalog ] ! Ripple Adder / Subbra...  Actel 20 Area optimized, Low Speed
Mame | Cateqgory | Function | Wariety | “Wendor | Wersion | Generated On |

Configured _‘Co;'e_ Wiew

I Ready

Workspace C:hlhetelpri’ Intro VHDL labshSolutions' Top'smartgen)swartgen.aws opened.
To create a core, please double-click a core wariety in the Core Variety View.

FAM: PA |DIE: APADTS |PKGG: 208 PQFP

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary

B Create Macro
Functions from User’s
Parameters

B Optimized for Actel
Architecture
® High Speed
® Small Area

B Rule-based Generation
Guarantees Functional
Accuracy

B Outputs:

® VHDL - Behavioral
and Structural

® Verilog - Behavioral
and Structural

CHIP
is &ll you need

September, 2006



Using SmartGen within Libero

B SmartGen Macros Can Be Used In ...
® ... Structural Schematic flow

® ... Mixed-mode Flow
® ... HDL Flow

B Steps:

® Launch SmartGen from Libero IDE Project Manager
® Create HDL Structural Implementation
4 VHDL or Verilog
® HDL Flow
€ Instantiate Macro in Top-level RTL
® Structural Schematic and Mixed-mode Flows
¢ Create ViewDraw Symbol from Libero
€ instantiate Symbol in Schematic

CHIP
is &ll you need
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Launching SmartGen from Libero

bero IDE - C:Mctelprjlintro_ ¥VHDL _labs\Solutions\TopATop.prj - [Design Flow]

FPR@ D&

Current implementation: |Im|:|l1

==

=l Default Canfiguration

ESE-"] TOF [Top.vhd)

Design Hiera.__ |File Wlanager

’3 File Edit WYew Process Options Implementations Window Help

Starting SmwartGen...

Ready

| |\AII A Errars }'\ Warnings }'\Info f

=
e ?
=l (2 @ /Smar"rGen icon
Y
Design Entry Tool Root : TOP
B = > Pre-Layout _ _
HDL Editar SmartGen WigwDraw Fost-Layout Configure Design Flow..
Sounce Files l
Simulation
= Simulation = Stimulus E Stimulus
™M
kodelSim Stirmulus Editor | W aveFormer Lite
EPlacetRoute
& |— B
Degigner
— B B2
w
Deszign Flow
VHDL FaM: P4 |DIE: APAOTS PRG: 203 POFP

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary
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SmartGen User Interface

‘3 smartgen.aws - SmartGen

File Core OCptions Yiew Help
?
Care Yarieties for ProfSTC3 Family
+- .3 Arithretic W arigty | Function | Yendor | Wersion | D etails 6
+-f&} Clock Conditioning | PLL M Ripple Adder Actel 20 Area optimized, Low Speed
+-8]" Comparators I Fast Brent-kung Adder Actel 20 Spee
+ +|_ Counters M EBient-Kung Adder Actel 20 Area Co re ecd
+--8E Decoder M Sklansky Adder Auckel [ Spee . ezt av..
4 i FIFO B \ith Final Adder Artay Adder sl 0 any| details
2 Placbpom . r Pipelined Array Adder Auctel 20 Array s inal ad...
: View b cateqgor Hiler Array &dder adder with no final adder
S h ows Categ ories y . g y Subtractor VerS| on # bptimized, Low Speed
Based on Selected or alphabetlca”y Subtractor optimized.
ki 7 T TTETTTETT Subtractor Actel 20 Area optimized, Medium Speed
Fam | Iy / - Actel 20 Speed optimized > 32. Fastest av. .
- L1 View Actel IP Catal 0Qg fa- deel 20 #rea optimized, Low Speed
ra.. Akl 20 Speed optimized.
M Brent-Kung Adder / Subtra..  Actel 20 Area optimized, Medium Speed
n . A, q M Sklansky Adder / Subtra..  Actel 20 Speed optimized » 32. Fastest av...
@ Gategories 2 Mitizbetic @ IP atelog I A Cirrle At irrail 2k hebal an Mraz arbirinad | o Gread .’
| I ame | Categary | Function | Y arigty | ‘Yendor | Werzsion | Generated On |
Vers_lon of selected or
configured core
A
Horkspace C:hlictelprihtest) smartgen’ swartgen.avs opened.
. Bse double-click & core wvariety in the Core Variety View,
View selected and
configured cores
for project
CHIP
Ready FaM: ProasSICs |DIE: UNSET PKG: UMSET is &ll you need
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SmartGen

Counter Example

smartgen.aws -

Fil= Core Options View Help
O= &5 7
= i = Core Yarieties for Counters
+- .3 Arithmetic W ariety | Function | Wendor | ‘Wersion | Details |
1 C h O oSe +-E]" Comparators M Compact Linear Counter Actel 2.0 Area optimized
o B _ounters M Ripple Linear Counter Actel 20 Area optimized, Low Speed
. +-gE Decoder M EBalanced Linear Counter Actel 20 Medium &rea, Medium perfarmarn...
Fu nc 1- l o n ¥ i? FIFD M Fast Balanced Linear Counter Actel 20 High Speed, Low Area
4 TG 10 B Fast Enable Linear Counter Aetel 20 Medium Area, Medium Speed
+-1+ Logic M Fegister Look &head Linear Counter Actel 2.0 Fastest Counter. Larger sequenti...
+- 3 Multiplexar M Pre Scaled Linear Counter Actel 20 Faszt count. Slow load
+-|] Register B Pseudo Fiandom Pseudo Rando..  Actel 20 LF5R based counter
+ ﬁ Reqister Files M todulo Modulo Counter  Actel 20 High Speed modulo counter
M Gray Gray Counter Actel 20 High Speed Gray Counter
© “hcatego... [Pgiiprah. | P ca |
M ame | Categary | Function | Wariety | Wendar E13i0h | Generated On |

Configured Core Wiew

2. Select type
and variation

To create a core,

Ready

Workspace D:%Actelprl)eXi3IFO\smartgen'smartgen.avs opened.

rlease double-click a core wariety in the Core Variety View.

FaM: e |DIE: ekt PKG: 64 TGFP

Introduction to Libero v7.2.2
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SmartGen

Counter Example

Counters : Create Core @

Linzar l Pzeudo Handu:um] Mu:u:lulu:u] Gray I:u:uunter]

W ariationz |Hi|:||:|le j

3. Enter width —g—> win =

Azync Clear Direction \

{v Active Low v Up

¢ Active High {" Down

" Mone

\ 4. Complete the

Clack, Count Enable

f* Hizing " Actve Low (> r‘eST Of The

£ Falling & Active High dCSCI"IpTIOH
Sequential Type

& Defaul J .
. Optional Fan-In

-
" Combinatorial / CO nt f‘OI

5- Cth Gener‘(ﬂ'e— » Generate | Reszet Far-ln Contral | Help | Close | ¢C"“’

is &ll you need
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SmartGen Buffering Control

Linear | Pseudo Handnml Mu:udulu:ul Gray D:uunterl

Yanations IHippIe ﬂ

Width [d i’

rdsgnc Clear—————————————— r— Direction
0 Active Low & Up
(~ Active High  Down
" Mane
~ Clock — Count Enable
{* Rising = Achive Low
{~ Falling v Active High

— Seguential Type
f+ Default

= Combinatorial

B Users Can Control Buffering in
SmartGen Macros

® Control Net Loading or
Eliminate Buffering

X

Fan-In Control

Auto Buffering will inzert buffers [if needed] to distibute the load
ah a given gignal, such that the loading on each buffer iz limited
to the "Max Load" value.

Mo Buffering will rephicate a given signal "Signal Width" times.
The load of thiz zignal will then be distributed equally among each

of the duplicate signals. If the signal is to be driven by a clock
resource, the "Signal Width" zhould be set ta 1.

Asyne Clear | Clock | Enable |

M ax Load 8 il
~ No Buffering Signal width :l

Ok, | Set Default Cancel ‘ Help ‘

Generate I Fesst Fan-ln Contral

Help

Cahcel |

Introduction to Libero v7.2.2
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Generate Core

Configured cores: b _—

Block Symbal Filesz
Schematic Files
Package Filez
+-HOL Source Files
=l SmartGen Cores

Files appear on > -1, countd
Libero File Manager - HETLE?EE;
tab = Other Files
Cor.e countd.gen

b (COre name: | counks| countS. log

name Stimuluz Files

Simulation Files

Cukput Format: | J Congztraint Files

+ Synthesiz Files

Additional oukput: Phwsical Spnthesis Files

+- Implementation Files [impl1]

| Resource repork

Gener'a're = [ YHOL behavioral model
behavioral VHDL]

or Verilog el ok | conce

Dezigh Hieranzhy File Manager

CHIP
is &ll you need
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SmartGen RAM Initialization

B Speeds up simulation time
by reducing the initial writes
to setup the memory

Memory Content
Manager

B Completely automated
simulation flow

B MEMORYFILE property
preserved throughout the
flow

B Cascading of multiple RAM
blocks handled automatically

B Supports industry standard
memory content specification Synthesis
files

Post-Synthesis

. ackannotation
Designer CHIP
is all you need
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SmartGen RAM Initialization (cont.) PActel

Customize RAM Content

RAM Configuration
‘Write Depth: 128 Read Depth: 256
YAl L Er T Wwrite width: | 16 Read width: |8
\Write Port View | Read Part Yiew
—— ] DIMNA [15:0] [15:0] DOUTA s l l
Part £ G0 To Address:
— ™ ADDRA [6:0] W Pipeline 0
Depth: 128
—POj BLEA DOUIT on Write e e
- — & Previous DOLT Address |DEC Data |HEX
Widkh: 16 — £ oM 0 o000 | A
= 1 0000
N CLEA =l
[~ single dock 2 0000
] oooo
4 oooo
=]
L CLKE = - T
- ¥ Pipeline B oooo
Port B R 7 oooon
BT DOUT an Write 8 0000
Depth: | 256 _"O_I {* Previous DOUT c 0ooo
— ADDRE [7:0] DN 10 0000
] 11 0000
L= © — DINE P 12 anao
13 oaoa
14 oaoa
RESET 15 oaoa
16 oaoa
17 0ooo |
v Tritialize RAM
| Customize RAM Content Generate...
Reset all values | Import Fram File. .. |
Close
Help a4 | Cancel |
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Memory Content Manager Features VActel
X

Customize RAM Content

m Variable aspect ratio support
® Read View & Write View

RAM Configuration
‘Write Depth: 128 Read Depth: 256

Write \Width: 16 Fead Width: a

wiite: Port Yiew | Read Port view |

Customize RAM Content

B Import of User Memory File

RAM Configuration

I t I h f t Write Depth: 128 Read Depth: 256
. n e eX O r m a Write Width: ,157 Read width: ’37 Eggg &
® Motorola- S format i i Rosd o i | =
G0 To Address: o000
P onaa
. . et 0000
m Multiple Radix for data and can 5 2] o
i 00| - onaa
A 3 0 0000
address display 2 :
3 oo onaa
onaa
H : Eg 0000
® ex 5 0 0000
= 0 0000
A 0000 |
® Bin g L
10 oo
. DECI m al 112 Eg brt: From Ffile. ..
13 oo
:: Eg Cancel
16 oo
17 o0 |
Default Data Yalue: a

Reset all values | Import from File. .. |
CHIP
Help o | Cancel | is &l you need
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Structural Schematic Design Flow

Design Capture

s gﬁ

Wiewdraw

Generate Pfe-Lay_out
Structural Netlist }—— S'mU|t|0n

8

v

Place & Route

\ 4

Post-P&R Simulation Programming

v

CHIP
is &ll you need
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Design Capture

Design Capture

s gﬁ

Wiewdraw

Generate Pre-Layout
Structural Netlist }—— S'mU|t|0n

2

v

Place & Route

Post-P&R Simulation Programming

y

v

CHIP
is &ll you need
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ViewDraw

Features

m Powerful Editing Capabillities
® Simple, Push-Button GUI Enables Rapid Design Input
® Infinite Undo/Redo
® Dynamic Pan and Autoscroll
® Automatic Connection of Abutting Pins
® Rubber Banding of Connected Nets with Dynamic Redraw

H Flexible and Customizable

® Designers can Add, Delete, or Reorder Items in Menu
System

® Commands Can Also Be Entered via Function Keys or CLI

® Selectable Display Styles for Lines, Fill Patterns, Bus
Widths

CHIP
is &ll you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



ViewDraw

Additional Features

m ViewDraw AE can read

® EPD 2.0 and 3.0
€ Generated schematics
€ Schematic files
€ Outputs in ViewDraw format

m ViewDraw can co-exist/co-install with ePD

® Customers can switch back and forth between ViewDraw
and ePD tools

CHIP
is &ll you need
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Invoking ViewDraw

m Launch ViewDraw from Libero. e
File Type:

B Create Schematic

B Save and Check

Mame;

. Design Flow

Design Entry Tools No root selected

= .
& =
HOL Editar ACTagen il ra |
Double
e Click!
Simulation
L E Stimulus
M -1
Stimulus Editor
w
£ hJ

September, 2006

© 2006 Actel Confidential and Proprietary
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ViewDraw

Save+CheCk g&flewnraw [sch'examplel]

s _Edit “iew Add Project Tools ‘Window Help

Command DlsleE) 5 [=le) &) || Bl 2
Window \,\.

Insert
Component

= %)

For Help, press Fl

Select

------

Sheet 1

«— Zoom
Functions

Push
+<—symbol
or
schematic

CHIP
is all you need

Introduction to Libero v7.2.2
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Inserting ViewDraw Components

m Add -> Component

Enter component name

Add Component
Directary Symbal
| Di D:\ctelprivS chematic:_fik |
Select Directory -
® P r‘OJ eCT d i re C.ro r‘y 1% ActelpnhS chematic il |
m—- | [ 3telCe]lz]
*Actel cells (builtir)

*ViewDraw builtin

}

Component appears here
Drag and drop into
schematic ¢cmp

is &ll you need
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Adding Schematic Border

B Built-in Library Contains Several Sheet Border
Templates
® Templates Can Be Modified

Enter sheet name (asheet, bsheet, etc.)

Add Component
Diirectary Syrnbal
[builtin] Il:-sheet.'l
O MactelprhExaMPLE_C {46 _rip1
. . . actelcells Bb_rip.1
Select built-in library—— I — sshest 1
bi. 1
conll.1 Dr‘C(g and dr‘op
contr. 5 .
con25L1 into schematic
conZhr 1
czheet.
czheet. 2
dzheet. 1
*l | ﬂ eshest.

CHIP
is &ll you need
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ViewDraw Border in Schematic

-i5ix
"}-; File Edit Wew Add Project Tools ‘Window Help =18 x|
D R|E| 3@ & | B 2

| =l

W ] ] ]
» &
T a
= | 1A
— IS
T L=
— gio
e ®
i 1=
s

0 =
[E] =|
vl |
B WIEN fogre —

$1|1| I I I
olv|s|™z@(es ¢|o(¢(e]
For Help, press F1 |Select |Sheet 1 | G
iggflpyuu need
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Customizing a Schematic Border

m Border Template Can Be Customized

m Open Border (File > Open)
® Select Symbol from “Type” Menu

Diirectary: Symbal:

I[builtin] Ibsheet.1

DrvActelpisExaMPLE_DI | 4b rip 1 - Cancel
. . . actelcells 8b_rip.1 —
Select built-in library——= hm_ = Hob

Pl |

conz25r.1
csheet. ]
cshest.2
dzheet. 1
eshest 1
esheet. 2
in.1

ﬂ_l _"I out, 1 LI

Type:

Select Symbol —— [om o

Project Directan:
{PLE_DESIGHSAEx_Designz'Pure_Schematic_Tutwesample] wiewdraw

CHIP
is &ll you need
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Customizing a Schematic Border (cont.) VActel

m Save File to New Name
® (File > Save Copy As <name>)
® Border Saved in Project Library
€ Visible on Libero File Manager Tab

Enter new sheet name

X

Directary: Syrmbel:
[sry_schematicviewdiaw [act_bsheet oK |

Select project library — cancel_|
(biltn] e |
| i
Type:

Select Symbol =" [cimbol =l

Project Directany: ¢cmp
D:MActelpritSchematic.flestmy._ schematichviewdraw s all you need
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Customizing a Schematic Border (cont.) PActel

=l Project Dezign Files

B Open Saved Border and Edit (File > Open) T Lo e
@ Add Lines, Arcs, Text, etc. as Necessary /vEPE:.T"SZZE;'ZZFnES

/ HOL Files

0 20 . . ALCTgen Cores

Modified border visible St Files
e Congtraint Files

O il I ot Synbods o

Phyzical Synthesiz Files

Direchany: Symbaol: Implementation Files

I'xmy_schematiu:wiewdraw Iau:tl_l:usheetl

actl bzheet 1

Cancel Dezign Hierarchy File Manager
Help = ;
b sy ackl_bsheet - |EI|E|

5 e I

(bilkir)

Jui

K0 |
Type:

IS_I,ImI:n:nI j . I~

Project Directary:

D:vActelprsSchematic_lestmy_schematichviewdrar
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Adding Schematic Components

B Add > Component from ViewDraw Menu

® Add SmartGen Macros, Custom Macros or Actel Basic Cells
¢ Select VCC or GND from ‘actelcells’

Enter cell name

Add Component

Drirectary Symbal

[actelzells] Iand2_1

Select cell library ——» (s m— e —

[builtie] andzb.1
and3. 1
and3a.l
and3b. 1
and3c.
and4.1
and4a.l
and4b.1
anddic. 1
and4d. 1
and5a.l

[« | | Jandst.1 |

Drag and drop
into schematic

CHIP
is &ll you need
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Drawing Wires and Busses

Adding a Net

H To Add Net:
® Choose Add > Net (or Add > Bus)
¢ Alternate: Click Wire =) or Bus ]| ) Icon on Toolbar
® Specify Net Origination Point and Depress Left Mouse Button

® Drag Mouse to Form Net (or Bus), specifying Points along Net
by Clicking Right Mouse Button

® Click Right Mouse Button to Insert Vertex in Net
® Release Left Mouse Button to Specify Ending Point for Net

CHIP
is &ll you need
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Adding I/O Cells

m Add I/O Cells to Top-level Design Schematic

® Schematic-only Designs or Structural Schematic Designs
® Macros Contained in “actelcells” Component Library

m /O Cells Must Have Dangling Hierarchical Connector

Attached to Pad Side
® Label Dangling Connector

m |/O Macros Can Be Buried in Hierarchy

INBUF DUTBUF BIBUF

. P&l E bl 1 E F &l D&E P&l

/ / T
Add and label Add and label Add and label
this net this net this net ‘#CH

1P
Il you need
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Hierarchical Connectors

B Use Hierarchical Connectors from ViewDraw Built-in
Library for All Designs

® Add just like Any Other Component .., Symbo
. {builting i
® Same Connector for Wire or Bus AL 5T
® Called ‘in’, ‘out’, or ‘bi’ in Built-in Libr carill1
o2l
conzar.1
czheet.]
H L abel Net or Bus Next to Connector e
esheet. ]
esheet. 2
U o [
y C LK ey [ 510 O] O IN
add label to net add label to bus add label to net ‘#m

Introduction to Libero v7.2.2
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ViewDraw Attributes

H A Limited Number of Attributes Can Be Entered into
Schematic and Passed to Designer

m $Array Attribute

® Creates Arrays of Cells in Schematic
€ Useful for I/0O Buffers
® Double-click Cell, Enter on Attribute Tab

RIPCTRZ1 N [T
TF =0UTBUF.TIM
[d e Ak,
EMABLE Hame: JgARRY =
i Yd Qe\elel
— LR COUNT_QUTLZ0: 0] _
Yool value:
ol ; nuwuppm COUNTLZ0:0]
Qrzao. ol
$AHHAY=21 ak. I Cancel | Help |

CHIP
is &ll you need
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Design Rule Checking

B At Design Entry_ Completion , Save T— I
and Check Design Basic | Pesuls|
® Click Save Check Icon Cument Projsct. D:MActelpibEXSMPLE_DESIGNSAEX DesignsiPurs_Sc

® Use Tools > Schematic Checker Schematic Name
examplel _I

— Process to Run

¥ Check the design specified and all of the higrarchy. [Default]
" Check only the sheet specified.

™ Check all witable schematics in all witable directaries.

Viewdraw Status Bar:

— Processing Option

’ v E | ‘"n”-l*l %I E I E‘PSI @ I Q I @ | @ | | [ Display mare statuzs messages as checking occurs. [Verboze)
_>(|Check complete, Y0 errars and O warnings in project examplel .

\_/

Riun Cloge Help

CHIP
is &ll you need
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Design Entry Completion

m Files in Implementation Are Displayed on Libero Design
Hierarchy and File Manager Tabs

=l Project Design Files
=l Block Symbol Files
{} actl_bsheet 1
o =~ Schematic Files
SChemGTIC > 2 evamplel.l
WHOL Package Files
HOL Filez
ACTgen Cores
Stimulus Files
Constraint Files
Synthesis Files
Phyzical Synthesiz Files
|mplermentation Files

SEE Diefault Configuration
51 EXAMPLET

Dezign Hierarchy | File hilanager I —
Dezign Hierarchy File Manager

CHIP
is &ll you need
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ViewDraw File Structure on HDD

B Schematic Files Saved in “sch” Folder

B Symbol Files Saved in “sym” Folder

m Wire Files Saved in “wir” Folder

m Files Visible on Libero File Manager Tab

% example1
File Edit “iew Favories Tools Help

OBack M =P

Address |23 Chgctelpriexamplal

Folders =

B

s cxamplel

I actgen
) constraint

+ |2 desigrer
1= hdl
|2 package
1= phy_synthesis
I simulation
I stirmulus
I synthesis

+ | viewedraw I

ir / ! Search =

Folders

Mame
D) actgen
|[)constraint
|)designer
Shdl
[Cipackage
Caphy_synthesis
[S)simulation
[Chstimulus
I)synthesis
() wienwdr 2w
Fexamplel.pri

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary

= Project Design Files
=l Block Symbol Files
ﬂ act]_bzheet
=l Schematic Files
E examplel.l
WHOL Package Files
HOL Files
ACTgen Cores
Stimulus Files
Constraint Files
Synthesis Files
Phyzical Synthesis Files
|mplernentation Files

Dezigh Hierarchy File Manager

7

September, 2006
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Opening Existing Schematics

i Libero IDE - C:\ictelprj\libero_APA_labs¥Werilogh¥YD_ YD mux. prj - [Design Flow] [ZI@E|
-8 X

% File Edit Wiew Process Options Implementations indow  Help
FREE DS o Sy ?
Current implementation; |Im|:u|'| ﬂ 9] @
=l
= Diafault Canfiguration ‘ Design Entry Tools Root : Mu; ™
Y M UX21 (pux2l 1) - o .
= = i
Open Schemnatic bt F
T PostSyr
Create Symbol WigwDiraw ¥
Post-Lay
5 Synplify Synthesis
Create Stimulus r
I
Run Pre-Synthesis Simulation
3
= Simul.
Propetties K
] tode ¥
]( >
Dezign Hierarchy |File Manager Dreszign Flow
CihictelpritLibero APA labshVerilogh VD muxhviewdraw MUXZ1.w. S
Done.
Jtarting ViewDraw...
Strovtairnos WH orlir-orr v
| r'-.IAII ."{. Errars .:"". Wi arnings I}\IIHFD I.-'r
Open Schematic VERILOG |FAM: ex DIE: ex256 PkG: 180 C5
CHIP
is &ll you need
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Completed Schematic

Input buffers Actel library components Output buffer
Hierarchical Hierarchical

conhnector

CHIP
is &ll you need
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Libero Schematic Checker (Optional) VActel

B Schematic Connectivity Checker in Libero
® Checks for Errors Not Included in ViewDraw Save + Check
® Optional Step Available from File Manager Tab

=l Project Design Files

_______ HDL File Cpen Schematic

"""" ACTgen  pefere from Project
o Implemer o abe EdiF
Run Designer

Dezigh Hierarchy File Manager

CHIP
is all you nee

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006

d




Structural Schematic Flow

Using SmartGen Macros

® Launch SmartGen from Libero Project Manager
® Create HDL Structural Implementation

4 VHDL or Verilog
® Create ViewDraw Symbol from Libero and Instantiate Symbol in
Schematic
€ Symbol Visible on File Manager Tab

2= 2=
= Default Configuration -:'n:quu::t Design Files (=3
l% shifta? = :EHDCK Swmbol Files
B control Sym bOl i regaz.l
I—%‘Lm‘“ - Schematic Files
> Set As Root , #--HOL Files
Open Schematic ~%hdl Packange Files
Create Symbol B ACTgen Macros
. _ E- Implementation Files
Select a SHmulus File B Stimulus Files by
=
Dezign Hierarchy IFiIe Ilahager I Dezign Higrarchy File Manager I

CHIP
is &ll you need
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Mixed-Mode Design Flow

Design Capture
L‘..!
as (P

Wiesdraw

Introduction to Libero v7.2.2

Simulation Synthesis Post-Synthesis Simulation

Place & Route

Post-P&R Simulation

i

Programming

%

© 2006 Actel Confidential and Proprietary

CHIP
is &ll you need
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Design Capture

Design Capture
L‘..!
A (P

Wiesdraw

4

A 4
v

-JE

Simultion Synthesis Post-Synthess Simulation

y

Place & Route

Post-P&R Simulation

\ 4

Programming

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary
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Mixed Mode Design Entry

H Mixed Mode => RTL Blocks within Schematic

® HDL Blocks Can Be Structural or Behavioral RTL
¢ RTL Blocks Can Be VHDL or Verilog (But Not Both)
® Top Level Must Be Schematic

m Procedure

® Create HDL Blocks
¢ RTL Blocks - Use HDL Editor or Import Existing Design Files
€ Structural Blocks - Use HDL Editor or SmartGen

® Create ViewDraw Symbols for HDL Blocks
4 Done Automatically from Libero Design Flow Manager

® Instantiate Blocks in Schematics and Make Interconnects

€ Use Hierarchical Connectors from ViewDraw “built-in” Library for
HDL Ports in Schematic

.,
CHIP
is &ll you need
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RTL in Mixed-Mode Flow

® Create RTL from Libero HDL Editor or Import File
OR
® Create HDL Structural Implementation using SmartGen
¢ VHDL or Verilog

® Create ViewDraw Symbol from Libero Instantiate Symbol in
Schematic

€ Symbol Appears on File Manager Tab

==
BF ooci Dosion Fis =
= = Block Symbol Files
= Default Configuration SymbOl _—’ﬂ reg3e]
B shift3? - Schematic Files
R HOL Files
> B m‘“ - hdl Package Files
SetAsPRoOOt | g ACTgen Macros
Open Schematic & Implementation Files
Create Symbol || I I Stimulus Files =
Select a Stimulus File L4
Dezigh Hierarzhy File Manager I

k

Design Hierarchy | File Manager
CHIP
is &ll you need
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Mixed Mode Schematic

=10 x|

COUNTER.- A
DaTh_ a0 3107
o — A TAL ]
— EHY  puanc ADORL
R (L CHT_AL31:01] RABIUN
nrads ol ATAALEL 0] JUNABLIL D01
Lk BUHEa: G TALai ]
— Lok TABCELI0] FIUNABLITLeD]
%[a:-n]
ACTogen meoro ATL bloot .
ATL bloot
ADDRE
JUWABCLILD] LIt
KATAACEL 101
UKL 340 1] ATALEL 0
COUHTER.B — i a3t 101 A_8UNLIL 0]
DATALBLIA e
- T
ATALEL 01 ATL b1lamot x
EH MARLE
LOapA LoAD ATL bloot
orad o 1| —
hELR CHT-BI31 D]
Loek COUHTER.C
DaTh_CLILD]
ACTgen meorao LTI
— EHD kwauc
b IARE g v CHT L3101
oL ai0

LR
——1CL OCK

ACTgen meoro

REJETH
CLOCE

CHIP
is &ll you need
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Synthesize

m Optional for Pure Schematic or
Structural Schematic Flows

® All HDL Blocks Are
StrUCtural VHDL or Verl|0g =l Diefault Configuration
(e.g., SmartGen Blocks) g MUX21 (mux2 ity

B Required for Mixed-mode
Designs

® Designs Containing RTL

Run Pre-Synthesis Simulation
Blocks

Dpen Schematic

Create Syrbal

Synf hesize I Synplify Synithesis

Create Stimulus »

m Libero Launches Synplicity to
Insert Pads and Optimize
Design |

® Hierarchical Connectors
Must Be Used

Propetties

Dezign Hierarchy | File hlanager

® Structural Schematics with
All Pads Instantiated Can Go
Directly to Designer Tool

CHIP
is &ll you need
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HDL Design Flow

Design Capture
¢

Simulation | Synthesis Post-Synthesis Simulation

A
v

y

Place & Route

Z8
Post-P&R Simulation Prgrammmg

CHIP
is &ll you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006




Design Capture

Design Capture

Introduction to Libero v7.2.2

g&ﬂ
Siquation | Synthesis ‘ Post-Synthesis Simulation

y

Place & Route

a
ra

Post-P&R Simulation

-

Programming

\ 4

© 2006 Actel Confidential and Proprietary
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Creating New HDL Macros

. Libero - counter

File Edit View Process T

Cirl+M
Qpen... Cirl+ G
Zlose CIF+1L

Mew Froject...
Open Project,,, ll
Close Project

File Type: oK I
Import Files. ..

Schematic
Cioa fal ACTﬁen MECcro Cancel |
YHOL Package File Help |

Stimulus
Stimulus HOL File —— strobe =]

Marme:

strobe

s o

ztrobe. vhd |

CHIP
is &ll you need
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HDL Editor

ctelprjdintro_VHDL_labs\Solutions\TopATop.prj - [reg32.vhd]

READ=E

E=:'|. File Edit ‘iew Process Options  Implementations  window  Help

Current implerment ation; |Imp|1

=

Diefault Configuration
-1~ TOP [Top.vhd)
B 12032 [reg32.whd)
E'=j compare [compare. vhd]

LB

Design Hierarchy |File Manager

Ready

| [\P.II ,‘*\ Errors .}\ Warnings I}\Infn l}-\Find In Files f

BEABS ?
=l @ ¥ &
01 | b= reg3Z vhd -
az
0= | LIERARY IEEE;
04 | USE IEEE =td logic 1164 &ll:;
as
05 | ENTITY reg3z IS
= FORT
WES] D IN =td_logic_wector( 31 DOWHTO 0O )
[n=} EN IV std_logic ;
10 CLE IN =td_logic ;
11 RST IN =td_logic
12 Q 0T =td_logic wector({ 31 DOWHTO 0O )
13 i
14
15
16 | END ENTITY regi2
17
18
19 | ARCHITECTURE RETL OF regiZ IS
20
<1 EBEGIN
22
<3 | gen_reg . PROCESS  RST . CLK )
24
25 | BEGIN
25 IF (RST = '1') THENW
27 Q ¢= (others => '0');
25 ELSIF {CLK'ewent and CLK = 'l'}) THEHN
20 IF (EN = '1') THEN
=0 0 <= Iy
=1 END IF ;
=2 | END IF v
< >
Dreszign Flow compare.whd Top.vhd 1eq32 vhd
Lnl, Coll WHDL FAM: P& |DIE: APADYS PRG: 208 POFP

Introduction to Libero v7.2.2
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HDL Editor

Block Comments

B Comment Command Allows Users to Comment Sections of
VHDL or Verilog Code

" Libero IDE - C:\ActelprjMintro_VHDL_labs\Solutions\Top\Top. prj - [reg3Z.vhd] M=1E3]
[%_ File Edit Wew Process Options Implementations Window Help — | & x
RAFDSE B T EEELE
Current implementation: |Impl1 ﬂ x| @
| =l
= Default Configuration el - TE o R A
9 04 | USE IEEE.std_logic_1164.al1;
-1+ TOP [Top.vhd) os
2 12932 [reg32 vhd) 08 | ENTITY regi2 IS
= hd o7 PCRT |
5l compare [compare.vhd) oz I : IN =std logic_wector{ 31 DOWHTO 0 )
=] EN : IN =td_logic :
10 CLE : IH =td_logic :
11 REST : IH =td logic
12 0 OUT std_logic_wvector({ 31 DOWHTO 0 )
12 3
14
15
18 | ENDr EHTITY reg32 ;
17
18
19 | ARCHITECTURE RTL OF regil IS
=0
21 BEGIN
2z
22 | gen_reg : PROCESS ( RST . CLE )
24
25 | BEGIN
26 IF (REST = '1') THEH
27 0 <= (others =3 '0');
25 ELSIF {(CLK'event and CLK = '1') THEHN
== IF (ENW = '1') THEHN
=0 Q<=1
21 END IF
e END IF :
== | END PROCESS:
=4 v
< >
_Design Hierarchy |Filz hiahager Dezign Flaw compare.vhd Top.whd reg32. vhd
CHIP
| r\P.II ."'\ Errors .""'\ Warnings }\Info }\Find In Files l.-" is &ll you need
Ready Ln1, Coll YHOL FAM: P& |DIE: APAODTS PRG: 208 POFP
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HDL Editor

Block Comments

B Comment Command Allows Users to Comment Sections of
VHDL or Verilog Code

ibero IDE - C:VActelprjMntro_VHDL_labs\Solutions\Top\Top. prj - [reg32.vhd] =13
Fﬁ File Edit Yiew Process Options Implementations Window Help - 8 x

RBEE@D=EE 4 B Ml MBE T

Currert implernentation: | Implt ﬂ L3 4

LE 05 | LIERARY IEBE
— — 5 o
Diefault Configuration 04 | USE IEEE.std_logic_ 1164 .all:
-1-B TOP (Top.vhd) lat
2| 12g32 [1eg32 vhe] e ENTI;gﬁe?ﬂ L
B compare [compare vhd) o D . IN std logic vector{ 31 DOWNTO 0 )
[nl=] EH : IN =td logic ;
10 CLE : IN =td_logic ;
11 RST : IN =std_logic
12 Q  : OUT =td_logic_wector( 31 DOWNTO 0 )

16 | END ENTITY reg32

19 | ARCHITECTURE RTL OF regi32 IS
21 | BEGIN

'<_ I R T >
= Copy

Dezign Hierarchy | File Wanager Drezign Flow Topvhd 1eg3z2.vhd

Select Al

Carmrment auk

CHIP
is &ll you need

Uncomment ouk

| r\.ﬁ.ll .:"'\ Errors .""\ Warnings I."'\'IHFD I.‘-\Find In Files |
Ready ehechbLlie Ln33, Col13  |VHOL [FAM: PA [DIE: APAO7S PKG: 208 POFP
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HDL Editor

Block Comments

B Comment Command Allows Users to Comment Sections of
VHDL or Verilog Code

ibero IDE - C:\ActelprjMntro_VHDL_labs\Solutions\Top\Top. prj - [reg32.vhd *] =13
- 8 x

Fﬁ File Edit Yew Process Options Implementations Window Help
@Dz E MMM E T
Current implementation: ||mpl1 ﬂ 3 2
=]
= Dafaglt Corti i 03 LIERARY IEEE: A
Eraut -onnguration 04 | USE IEEE.std_logic 1164 .all;
-1-E TOP [Top.vhd) ns
= 1eg3? [reg32 vhd) 05 | ENTITY reg32 IS
B hd a7 PORT ¢
5l compare [compare. vhd) o= D : IN std logic wectori 31 DOWHTO 0 )
[uf=] EN . IN std_logic ;
10 CLE : IN =std_logic ;|
11 RST : IN std_logic :
12 Q  : OUT =td_logic_wector( 31 DOWNTO 0 )
13 )
14
18
16 END ENTITY regil
17
18
19 | ARCHITECTURE RTL OF reg3Z IS
20
21 | BEGIN
22
22 | —gen_reg . PROCESS ( REST . CLK )
24 —
25 | ——BEGIN
25 |- IF (RST = '1l') THEW
27| — Q0 <= {others => '0'):
28 | —— ELSIF (CLK'event and CLK = '1') THEN
=] — IF {(EN = '1'}) THEHW
SR == Q <= D:
=1 — END IF
22 | —— END IF :
=3 —END PROCESS;
34 v
< >
_Design Hierarchy | File hianager Drezign Flow compare. vhd Top.vhd rega2.vhd
CHIP
| r\.ﬁ.ll .:"'\ Errors .""\ Warnings I."'\'IHFD I.‘-\Find In Files l.-" is all you need
Ready Ln 10, Col 24 WHDL FAM: P& |DIE: APADFS PKG: 203 POFP
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HDL Editor

Block Comments

B Uncomment Command Allows Users to Uncomment Sections
of VHDL or Verilog Code

ibero IDE - C:MctelpriMintro_VHDL_labs\Solutions\Top\Top. prj - [reg32.vhd *] =13
Fﬁ File Edit Yiew Process Options Implementations Window Help - 8 x

FE@DEE & B dh| MBS T
Current implementation: ||mpl1 ﬂ 3 2

= — 03 | LIERARY IEEE: ~
Default Configuration Da | USE IEEE.std_logic_1164.all;
-1-B TOP (Top.vhd) o5
2 1eqaz [reg3Z vhd) E? ENTI;gﬁe?ﬂ 1S
Bl compare (compare. vhd] o= D : IN std logic wectori 31 DOWHTO 0 )
[uf=] EH : IN =td logic ;
10 CLE : IN =td_logic :
11 RST : IN =std_logic
12 Q  : OUT =td_logic_wector( 31 DOWNTO 0 )

16 | END ENTITY reg32

19 | ARCHITECTURE RTL OF regi32 IS
21 | BEGIN

<] | cut »

= Co .
Dezign Hierarchy | File Wanager Drezign Floy PaSti Topvhd 1eg3Z.vhd

Select &l

Comment ouk CHIP
[ * T &l ) Errors A Warnings ) Info A Find In Files / Uncomment out is all you need
Ready Check HOL file Ln 33, Col 15 WHDL FAM: P& |DIE: APADFS PKG: 203 POFP
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HDL Editor

Block Comments

B Uncomment Command Allows Users to Uncomment Sections
of VHDL or Verilog Code

ibero IDE - C:\ActelprjMntro_VHDL_labs\Solutions\Top\Top. prj - [reg32.vhd *] =13
- 8 x

Fﬁ File Edit Yew Process Options Implementations Window Help
RAEDSH B A& MRS 7
Current implementation: ||mpl1 ﬂ 3 2
=]
= Defadl Corfigurat 0= | LIBRARY IEEE: A
Sl 04 | USE IEEE.std_logic_1164.all:
-1-E TOP [Top.vhd) ns
= 1eg3? [reg32 vhd) 05 | ENTITY reg3z IS
B hd a7 PORT ¢
5l compare [compare. vhd) o= D : IN std logic wectori 31 DOWHTO 0 )
[uf=] EN . IN std_logic ;
10 CLE : IN std_logic ;
11 RST : IN std_logic :
12 Q  : OUT =td_logic_wector( 31 DOWNTO 0 )
13 )
14 |
18
16 | END ENTITY regi2
17
18
19 | ARCHITECTURE RTL OF reg3Z IS
20
21 | BEGIN
22
23 | gen_reg : PROCESSE ( RST ., CLK )
24
25 | BEGIN
e IF (RST = '1l') THEW
27 Q <= {others =» '0'):
28 ELSIF (CLE'event and CLE = '1') THEN
=9 IF (EN = '1') THEHW
=20 Qo= D
31 END IF ;
=2 END IF
=3 | END FROCESS;
34 v
£ >
_Design Hierarchy | File hianager Drezign Flow compare. vhd Top.vhd rega2.vhd
CHIP
| r\.ﬁ.ll .:"'\ Errars .""\ ‘Warnings I."'\'IHFD I.‘-\Find In Files l.-" is all you need
Ready Ln 14, Col 2 WHDL FAM: P& |DIE: APADFS PKG: 203 POFP
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HDL Editor

Detect Changes

m If File Is Open in Libero HDL Editor and Modified by
another Text Editor, Warning Is Issued

<’ Libero IDE - C:WActelprjMintro_VHDL_labs\Solutions\Top\Top. prj - [reg32.vhd *] =13
Fﬁ File Edit Yew Process Options Implementations Window Help - 8 x

RE@h=E O MaMTME T

Current implementation: ||mpl1 ﬂ 3 2
=] -
= Default Configuration 0 | Bl o
-}-[3 TOP (Top.vhd) 03 | LIERARY IEEE:
B re032 [req3z vhd) 04 | TSE IEEE.=std_logic 1164 .all;
L 05
E=E[ compare [compare. vhd) 05 | ENTITY reg32 IS
a7 FORT
0s D : IH =td_logic wector( 31 DOWHTO 0 )
as EN : IH =td_logic :
10 CLE : IH =td_logic :
11 RST : IN =td_logic ;
1z Q OUT =td_logic_wector( 31 DOWNTO 0 )
13 )
14
15
16 END ENTITY reg3l
17
15
19 | ARCHITECTURE ETL OF regi2 IS
20
21 BEGIN
ZZ
22 | gen_reg . PROCESS ( RST . CLK )
. 2
War‘nlng =5 | BEGIN
. 25 IF (RST = '1') THENW
message in — || (amm B
Libero ~—~— e . . e _ _
] The File:"CsyActelpritIntro_YHDL _|abs!Solutions! Topthdlreg3z . vhd' has been modified outside of the Libero Text Editor,
. Do vou want ko reload it and discard the changes made in the Libero text editar? s
>
7] Design Hig Mo |
o Info: = B L g S g g 5L gy ~
The Top project was opened.
Starting Synplify... “ CHIP
| r\AII ."{. Errors .""\ Warnings I."'\'IHFD ."'\ Find In Files l.-" is all you need
Ready Ln 14, Col 2 WHDL FAM: P& |DIE: APADFS PKG: 203 POFP
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Libero HDL Syntax Checker

B HDL Syntax Checker Available from File Manager Tab
® Checks for Errors in HDL Blocks
® Errors Indicated in Libero Log Window
® Optional Step

=l Project Design Files

"""" Block Symbol Filez
"""" Schematic Files

"""" YHOL Package Files

= HDL Files
....... Ar Open HOL File
T Zheck HOL File

Deleke From Project
Delete from Disk and Project

aoynthesize

Dezign Hiere Properties

CHIP
is &ll you need
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ﬁ'=§|l_ File Edit Wiew Process Options Designer Yiews window Help - ax

REELD=HE dhEt MME T
Current Degigner wiew: |Impl1 ﬂ {F] @
Ixl
oo B
— Jezigh ri : ooz .
Block Symbal Files [T p— De=sign namne . top.whd
Schematic Files oo4 | —— Author o Tim MocCarthy
= HDL Saurce Files o5 | —— Created o March 1. 2004
. F_bl a4 hd oag | —— Tpdated . September 26, 2005
VH DL f'les = LHD ‘? res-s_gen.v Qa7 | — Company . Actel Corporation Libero Training class
E=§|_ find_min. vhd oas | —— De=cription © Thi= block i= the top lewel of the design
= [TaT= —
E—j_ top.vhd =
=l SmartGen Caores 014 library ieee:
-1y ol 012 | use ieee.=td logic 1164 .all;
= HDL Source Files mhle
F_}L L vhd 014 | ENTITY top IS
el P 015 PORT ¢
=l Other Files (R Y] clk40 : IN =td_logic:
pll.gen o017 re=et . IN =td_laogic:
plllog 01s c1kE0  OUT =td_logic:
i fifa75ERE o014 clk2b : O0T std logic:
ﬁ iFasiels ] 0z0 FIFD) empty : OUT std_logic:
= HDL Source Files 0z FIFO full : 00T std logic:
F=}|. fifo256+8, vhd [mhedel data_out : OUT std_logic_wector(? DOWHTO 03));
H e 022 | END top:
Other Files 0z4
fito256=8.gen 025 | ARCHITECTURE rtl OF top IS
fifo2BEx2.lag by
- ﬁ ram2SEM16 _ 027 | — complete component declarations for pll, fifo?56x8 and ram256zle below
. [ped=)
=l HDL Source Files oza COMPONENT pll
E'=§|_ 1am25E=16. vhd 0z0 PORT(GLA. GLE. LOCEKE : out std_logic: CLE @ in std_logic)
= Other Files 031 END COMPONENT ;
ram258:':1 Egen Eig EWITEATTONTT L2 L I el b/
ram256x16.lag - < >
Dezign Higrarchy File Manager Design Flow top.vhd
RBeading file 'Top.vhd'. ~

Reading file 'dyn PLL.vhd'.
The Dynamic_PLL project was opened.
The Dynsmic PLL project was closed.

Reading file 'address gen.wvhd'. bt
| P‘\AII A Errors }\ Warnings }‘\Info f

Ready Ln1, Coll YHDL [FAM: PA |DIE: APADTS PKG: 208 POFP

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006




Functional Simulation

Design Capture

Introduction to Libero v7.2.2

ek
Simulation | Synthesis ‘ Post-Synthesis Simulation

y

Place & Route

o
!

Post-P&R Simulation

- o

Programming

\ 4

© 2006 Actel Confidential and Proprietary

CHIP
is &ll you need

September, 2006




Simulation Flow

m For Each Block You Want to Simulate . . .

Generate stimulus —> | Export Testbench —> View Waveforms
Data[3:0] | l
Enahble
Sload I . .
oS I, Associate Stimulus
ookl N /NN N 1

Invoke simulator

!

Compile and Run
the simulation

CHIP
is &ll you need
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Invoking WaveFormer Lite

A" Design Flow

Design Entry Tools

_ = = .
k) =

HOL Editor SmartGen WigwDiraw

EBX]

Foot : top

= Pre-Synthesis
Post-Synthesis

Fost-Layout Double

Configure Design Flaw...

Source Files
'
E Synthesis
i
Synplify
top.edn -

Click!

Simulation
= Simulation E Stimuluz E Stimuluz
— : A——
M .
b odelSim Stimuluz Editar W aveF ormer

i1 L

CHIP
is &ll you need

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary
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WaveFormer Lite Features

m Allows Convenient Test Stimulus Specification via GUI
® User Specifies Stimulus by Drawing Waveforms
€ Supports Copy / Paste / Append Operations
® Significantly Reduces Testbench Creation Time

® Automatically Converts Graphical Stimulus Files into HDL
TestBenches

® Can Generate:
€ VHDL Testbench (*.vhd)
€ Verilog Testbench (*.v)

B Users Can Annotate Waveform For Design Documentation

CHIP
is &ll you need
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Drawing Stimulus

m WaveFormer Lite Diagram Window

Bus value controls

Signal level controls Zoom controls

Diagra edLh = =10l ]

Add Signal | Add Bus Delay | Setup ] Sample HIGH LD‘W TRI | waL fiMyaiwH) | HE + F
Cur‘sOr‘ 4dd Clock | Add Spacer Haold | Text | Marker — | T— —— | =y . - [

. 267.0ns | 267.0nslUNS |5D.”5. . |'IOI ns— |'l5|0r||5| . |20| T |25IDISI . |30|Dr|ls
location / = r
RESETH
inputs 4 SN

ErMNLABLE
DATA[15:0]

COUNT[15:0]

-
4 I3 KN 1> 4

CHIP
is &ll you need
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Creating Clocks

Add Signal | Add Bus [lela

T *Diagram - untitled1 btim*

Setup | Sanple
Te st || Harker

HIGH [Low] TRI | vaL | inval i HI | Ww/LOJ HE >
— | === "] ~-- ~Ee-

Add Clock || Add Spacer Huold
|50n5 |100n5 |150n5 |200n5 |250n5 |300n5 |350n5
| | 1 | | 1 1 | 1 1 | | 1 1 | 1 1 | | 1 | | 1 | | | | 1 1 |

14.00ns{14.00n Unls
RESETN
LOAD
EMNABLE
DATA[M15:0]
COUNTI15:0]

1 [ v 4]

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary

September, 2006

CHIP
is &ll you need



Creating Clocks

o [l 4

F

R

|250n5 |300n5 |350n5
| | 1 1 | 1 1 1 | 1 1

rY

“Diagram - untitled1 .btim*

WAL | INVal] s HI | wil O

-~

|200n5
| 1 1

|50n5 |100n5 |150n5
| | 1 | | 1 1 | 1 1 | | 1

Edit Selected Signal(s)...
Save
S Save As,.,
DATA[TSTT]
COUNTI15:0]
q [ o] «] [ A

CHIP
is &ll you need

September, 2006 144

© 2006 Actel Confidential and Proprietary
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Creating Clocks

Double
Click!

o [l 4

solSlonsl Pkl Delay § Setup | Saunle S 1 | L | TRI | sl | bl swrn | ool HE d
Add Clock. | Add Spacer Hald || Texst | Marker — | === |==]-""] - &= — F

14.00ns|14.00n Dr‘lsI - |5O|r15I L |1D|On:5. . |15|Or1:5I . |20.0n:5| . |25|Or1:5I . |3D.On:5. . |35|Or1:5I

e U S W S U S W

RESETn
LOAD
ENABLE
DATA[15:0]
COUNT[15:0]

By

1 [ »] 4]

CHIP
is &ll you need
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Creating Clocks

21X

[~ Active Low

Analog Props | Grid Lines |

© Simulater ) Watch = Compare
Qe=n Equation: ex. (SIG1 and SIG2) delay S
[~

. |Unclocked - . e -
gk I I Eclge/Level; g m

|
> Clock Properties

_|EI|>(|

=
-ﬂddclmk 1 _
14.00“5 5|Oﬂ:5| | |20|On:5| | |25|0r1:5I | |30|On:5| | |35|On:5|
Enztile: INUt Used v || | Advanced Regicter | e e

RE:| @ Boolean Equation: £ Werilog ) YHDL i
L

Y Yufrm Egn | |ans=z (5=15=0)*59=H9=L 5= +|
DATA[ Label Egn | |Hex(Inc(D,2,5)) j

COUNTI

¥ Export Signal  Direction: quqjut ;I

T snalog Display Sise Il_ _
4 : 4 |
—|— YHDL: IS‘IUDEHC 'I Yerilog: | =Y i I Y
Radi: Ihex vl Bug M5B [ O LS8: ID

[ Falling Edge Sensitive [~ Rising Edge Sensitive

(014 I Cancell f-\pplyl Prey | Mext | CHIP

is &ll you need
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Creating Clocks

21X

[ Active Low
Sirnulate Once Analog Props | Grid Lines |
= Crive £ Simulate £ Watch = Compare

Boolean Equation: ex. (SIG1 and SIG2) delay S

| =
Zlock: IUnclocked VI Edge/level; |ned ¥

Clock Prupertiesl
Clock Enatle: INDt Used VI

Add Signhal || Ad
Add Clock || Ad

14.00ns|14

Advanced Registar |

c0ns

Edit Clock Parameters

RE:| & Eoolean Equation ) YHDL

L

—— || Wifim Eqn | |ans=z (5=15=0)*59=H9=L 5= +|
EmM/
DATA[  Label Egn | |Hex(Inc(D,2,5)) j
COUMNT
—[ Direction: quq:lut LI
Size I 1
4 -
—|— YHDL: IS‘IUDEHC 'I Yerilog: | =Y i
Radi: Ihex vl Bug M5B [ O LS8: ID

[ Falling Edge Sensitive [~ Rising Edge Sensitive

(014 I Cancell f-\pplyl Prey | Mext |

= Yerilog

¥ Export Signal
T snalog Display

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary

Clock name

Marme ICLK <
Reference Clk: INDne LI
Freq: I 10, :f"' Lriio iy

y & MHz /s
Period: 100,
2rio I ez s

Period Formula: ex, 2*CLKD,period

Clock
frequency

| 100

Clock

duty
cycle

Start high

Starting Offset: | 0. |

Duty Cycle %: I a0,

Rige Jitter {range): I o

Fall Jitter {range): I o

—Buffer Delay
MinLtoH: | 0 | 0
Max L to H: | 0 | 0
MnHtL: | 0 | 0
Max HtoL: | 0 | 0
Rising Delay CDrreIatiDn:I 100 a
Falling Delay Iﬁ %
Rise to Fall Correlation: I 100 %
[ Invert (Starts Low) <

Ok | Cancel |

September, 2006
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Creating Clocks

Signal Properties 2 x|
Mame ICLK
[T Active Low

Reference Clk: INDne LI
Simulate Once Analog Props | Grid Lines |

Freq: . CKHz fus
= Crive  © Simulate € Watch ' Compare 4 I =0 & MHz /s
Boolean Equation: ex. (SIG1 and SIG2) delay S Period: I 0. .~ GHz / ps

-
I —I Period Forrmula: ex, 2*CLKD,period
- |I:I| Xl
Zlock: IUnclocked VI Edge/llevel; |neg ™

[ 20
Add Clock. | Ad e I 0 I 0 -
i Starting Ofrset: .
14.00ns|14 ‘Clck Propertes| 50ns 4 350ns
I
D Cycle % S0
zlock Enable: INDtUSBd vl Advanced Registar | ity Cycle % I 20 I (S
Rize Jitte . ] 0 =
1% Boolean Equation  Yerilog L YHDL fse Jitter (rangs) I I
L Fall Jitter (range): I o I 0
—EI\U Yufrm Egn | |ans=z (5=15=0)*59=H9=L 5= +| —Buffer Delay
— MnLtoH: | 0 | 0
DATA[ Label Egn | |Hex(1nu:(tl,2,5)) j
7COUNT[ . | - Max L to H: | o | a
—_— v Export Signa Direction: |output hd
per =g L2 MnHWL: | 0 | 0
T snalog Display
MaxHtoL: | 0 | 0 j"
4 I - I »
J: SHDL Shj_IDg|C R '\"'Erilﬂg i ———

Rizing Delay CDrreIatiDn:I 100 a

Radi: IhEH 'I Falling Delay Iﬁ ]
[ Falling Edge Sensitive Rise o Fall Correlation: I 100 %
Ok I Cancel | Apply | Prey I~ Invert (Starts Low)
— oK | Cancel | CHIC

is &ll you need
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Creating Clocks

21X

[~ Active Low

Sirnulate Once Analog Props | Grid Lines |

= Crive £ Simulate £ Watch = Compare
Boolean Equation: ex. (SIG1 and SIG2) delay S

#dd Signal Clarck: IUnclocked vl Edge/level, |neg | x

Add Clack || &d

14.00nsl14 Clock Prupertiesl
Clock Enable: INDt Lsed vI advanced Register |

1% Boolean Equation = Yerilog L YHDL

L
Y Yufrm Egn | |ans=z (5=15=0)*59=H9=L 5= +|
DATA Label Egn | |Hex(Inc(D,2,5)) j

¥ Export Signal  Direction: quqjut ;I

T snalog Display Sise Il_ _
i 4 |

DL IS‘IUDEHC 'I Yerilog: | =Y R I A
Roaci: Ihex vl Bug M5B [ O [SE; ID

[ Falling Edge Sensitive [~ Rising Edge Sensitive

.D — | Ok I Cancell f-\pplyl Prey | Mext |

CHIP
is &ll you need
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Creating Clocks

“*Diagram - untitled1 btim*

Add Signal | Add Bus
Add Clock | Add Spacer

14.00ns{14.00n

RESETN

LOAD

EMNABLE

DATA[M15:0]

COUNTI15:0]

1 | »

Delay ) Zetup | sainple L | L cdl) TR el | imevatl] s | L ol HE E
Hold | Text | Marker — === l==]-""]-- | = — R
Ons |50n5 |100n5 |150n5 |200n5 |250n5 |300n5 |350n5
1 | | 1 | | 1 1 | 1 1 | | 1 1 | 1 1 | | 1 | | 1 | | | | 1 1 |
FY
o
4| [ A

Introduction to Libero v7.2.2

CHIP
is &ll you need
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Drawing Signals

Add Bus | Delay | Setup | Saunple S =y | | TR0 [ el Dinaveat] ot oo e
Add Spacer mmm — | ——|=1—=|==]-""] ~-- ~EmHE:-

RESETnN / -
LOAD )
ENABLE
DATA[15:0]

COLUMNT[15:0]
1 ]l _d

Align curser and clickl! ‘#

CHIP
is &ll you need

Use zoom controls o make viewing easier
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Drawing Signals

Edge Placement

“Lpiagram - untitled1.btim*

oddSiansl § Add Bus | Dy f Setun | Seple S 4 [ L] TR | i finevsat] wrn [t o HE
#dd Clock | &dd Spacer (WM Hold | Text [ Mkl —— | —— | =—| = | ==] -] ~-- W =
e T

r . i - 200ns 250ns 200ns
adililedge Properties 7| , 20015, [2%0ns | [30ons | |350ns
LI —Edge Placement —Multiple Delay Resolution mmm:

i %' Default
Min: =
RESETn " Eatliest Transitions 2
LoaD | Max | 365 " Lakest Transitions
S .
Min Unceftainky: IEI " Max Uncertainty
ENABLE . £ Min Lncertainky
Uncertaifty =0 ns
DATAS0] | ™ Locked
CDUNT['] 5 D] ¥ | Dtiven (for inout signals anly)
O _I Cancel apply | Prew | [ |
-
< [ o] 4] | 2P

Double click at end of signal

Enter time for edge placement

CHIP
is &ll you need
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Editing Signals

.- WaveFormer Lite - [Diagram - untitled1.btim*]

1 File Export Edit Bus Parameterlibs Repork

Wiew

Opkions

Window  Help

=10l x|
=181

zE@REe aaaq
Add Signal

Add Clack

WAL | INWal w

|15Dn5
1 1

HI | */L0
e

_ [Poans,

|25Dns
1 1

|3DDns
1 1

|35Dns
1 1

Y

RESETn /
LOAD

EMABLE /
DATA[15:0]
COUNT[15:0]

1 [ vl 4]

o

Simulation Inactive

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary

CHIP

is &ll you need
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Drawing Busses

o Diagram - untitled1.btin*

[Delay [ Setup  Sanple]
(Hold | Text | Marker

Dng .

&dd Signal
&dd Clock

163.0ns

|5Qng

o I D P P
= | = || === -Emg-
] ] ]

|25pn§

Double click "VAL" state button

|3QDH§

=0l %]

|3§Dn§

CLk

RESETH

LOAD

ENABLE

DATA[15:0]

COUNT[1S:0]

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary
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Drawing Busses

o Diagram - untitled1.btin*

[Delay [ Setup  Sanple]
(Hold | Text | Marker

Dng .

&dd Signal
&dd Clock

163.0ns

|5Qng

o] [ e
—— | == ~Eiag-
] ] ]

|25pn§

Button will stay in "VAL" state

|3QDH§

=0l %]

|3§Dn§

CLk

RESETH

LOAD

ENABLE

DATA[15:0]

COUNT[1S:0]

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary
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Drawing Busses

™ piagram - untitled1 btim*

e e e o v o 2 [ v ool
163.0ns | 4.000nsflOns ~ sons  j100ns 5 . [200ns . |250ns . |300ns
CLK
RESETH / .

LOAD I
ENABLE /
DATA[15:0]
COUNT[15:0]

|3§Dn§

CHIP
is &ll you need
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Drawing Busses

™ piagram - untitled1.btim*
FEieN e o
163.0ns[4.000nsflons ~ sons  100ms . 150ns . j200nd | (250ns
CLK
RESETn / .
LOAD I
ENABLE /
DATA[15:0] \
COUNT[15:0]

=0l %]

|E)[:II|:Ir-ll5 1 | |?)5I|:Ir-ll5

CHIP
is &ll you need

© 2006 Actel Confidential and Proprietary September, 2006
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Drawing Busses

o Diagram - untitled1.btin*

igral )| Add Bus MMM R 1T HE
&dd Clock || Add Spacer [l Hold | Text | Marke| —— | == P

153.['"5 | | 1 | | | |"‘|[:Il[:‘lr-l:5 | |-’]EJI|:”_I:5 1 | |2|:]I|:|r-|:5 | | |25I|:|r-ll5 | 1 |3)|:|I|:|r-l:5 1 | |?)5I|:|r-|:5

CLK -
RESETn /
LOAD R
ENABLE
DATA[15:0]
COUNT[15:0]

Double
Click!

CHIP
is &ll you need
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Drawing Busses

o Diagram - untitled1.btin*

ignal | Add Bus | Dielay | Setup | Saple) VAL {INval HEK
Add Clock | Add Spacer R Hold | Text | Marke

163.0ns[4.000nsfions ~ sons T j100ns  j150ns . j200ns | j250ms . [300ns | [350ns
ST VAVAVAVAVAVAVAVAVAVAVAVAVAYAWAWAWAWAY
1o g
RESETH / SRS =
L 0AD X—\ Yirkual: ||
Fiadis: | hex(default) =l E
ENABLE /
He:-::l‘»-"
DATA[15:0] 1 _
h Elnar_l,l:l"v"
COUNTH 5 D] ¥ | Driven [fon inout signals only]
<=Erev| k. I ﬂe:-:t=>|

CHIP
is &ll you need
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Drawing Busses

o Diagram - untitled1.btin*

ignal | Add Bus | Dielay | Setup | Saple) VAL {INval HEK
Add Clock | Add Spacer R Hold | Text | Marke

163.0ns[4.000nsfions ~ sons T j100ns  j150ns . j200ns | j250ms . [300ns | [350ns
ST VAVAVAVAVAVAVAVAVAVAVAVAVAYAWAWAWAWAY
1o g
RESETN / s -
onD /o Witkual: |Abad,
Fiadis: | hex(default) =l E
ENABLE /
He:-::l‘»-"
DATA[15:0] 1 _
h Elnar_l,l:l"v"
COUNTH 5 D] ¥ | Driven [fon inout signals only]
<=Erev| k. I ﬂe:-:t=>|
A

* DLl | Ny

CHIP
is &ll you need
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Drawing Busses

o Diagram - untitled1.btin*

igrial [ Dielay | Setup | Saple |
st e ot v Low] 1o Vi vl wi | v off e
|5[]n5 O |1DDn5 o |15Dn5 - |2DDH5 O |E5Dn5 o |3[]Dn5 L |35Dn5 .

/i

163.0ns | 4.000ns

CLK

RESETH

YAVAVAVAVAVAVAVAVAVAVAVAVAVAWAWAWAWE

LOAD

Yirkual: I

x RI=TEY

EMNABLE

Radi: [hex(defaul] =

DATA[15:0]

‘! Hes: |R-"

COUNT[1S:0]

Bimary: I"v"

¥ | Driven [fon inout signals only]

<= Prew | k. | HEwt =3 I

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006
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Drawing Busses

o Diagram - untitled1.btin*

ignal | Add Bus | Dielay | Setup | Saple) VAL {INval HEK
Add Clock | Add Spacer R Hold | Text | Marke

163.0ns[4.000nsfions ~ sons  j100ns . p150ns T 200ns | j250ms . [300ns | [350ns
T VAV AYAYAYAYAVAVAVAVAVAVAVAYAWAWAWWAY-
=lof x|
RESETN / R R -
L 0AD \ Virtual: |BEEE
Fiadis: | hex(default) =l E
EMNABLE /
HE:-::I‘»-"
DATA[15:0] ABAL i\ _
Elnar_l,l:l"v"
COUNTH 5 D] ¥ | Driven [fon inout signals only]
<=Erev| k. I ﬂe:-:t=>|

x _I;I
4 [wff] | v A

CHIP
is &ll you need
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Drawing Busses

o Diagram - untitled1.btin*

iqral
Add Clack.

163.0ns

Delay ] Setup ] Sanpie]
[Hold [ Tesst | Tk

Dng

|5Qng

I D A P
— | == -FInE-

|25pn§

|3q0n§

=10l %]

|3§Dn§

CLK
RESETH

LOAD

EMNABLE

DATA[15:0]

Y\  BBEBB

COUNT[1S:0]

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary
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Editing Signals
Appending and Inserting

@.- waveFormer Lite
Filz  Export Edit Bus Parameterlibs Feport Wiew Oplions  Window Help

leaama aaaq

“*Diagram - untitled1.btim*

Add Signal | Add Bus
Add Clock | Add Spacer

TR | vl inval] swern |

= | = == "]

La

CLK
RESETn
LOAD
ENABLE
DATA[15:0]
COUNT[15:0]

| »

Add a new bus or merge the selected signals into a bus Simulation Inactive

CHIP
is &ll you need
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Editing Signals
Appending and Inserting

&.- waveFormer Lite
Fle Export Edit Bus | ParameterLibs Report View Options Window Help

FHIRE RRARAR

“*Diagram - untitled1.btim*

Add Clock [ Add Hold | Text{ Marke il —— | ~— | =— | < Q-|QR]
1.000ns|180.0ndjons [50ns 1100ns |150ns - |200ns [250ns [300ns [350ns
| | 1 | | 1 [l 1 | [ | | | 1 | 1 | | [l [l | | | | | [l 1 1 [l 1 |
T AVAYAVAYAVAYAVAVAVAVAVAVAVAVAVAVAVAVAY:
RESETn / o
LOAD / \
ENABLE /

DATA[15:0] Yy ¥ BBBB B
COUNT[15:0]

‘ | Simulation Inactive

CHIP
is &ll you need
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Editing Signals

Appending and Inserting

=loix|

File Export |'“Edit' Bus ParameterLibs Report View Options Window Help

(=N =1 § Undo Edit Bus Ctrl+2

4 o Badn r
Delete Del =
Clear Red Events +

WLO MM HEX
Copy Ole Image To Clipboard \w save — -
Copy Qle View To Clipboard \w save... |’I 5|0n|S L1 IZOIUHIS L1 |2510n:5 L1 ‘BUPI'];S L1 |3510n:5 I
Copy To pboard.. VAVAVAVAVAVAVAVAVAVAVAE
Cut Signals/Text Crl+X =
Select All Signals Crl+A /—\—
Copy Signals Ctrl+C
Block Ccpy Waveforms... X BBBB [
Right Click Delete Mode | aw -
Copies thi ¥ ook Edaes of Sdected Sionds , | signals Simulation Inactive

CHIP
is &ll you need
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Editing Signals

Appending and Inserting

Block Copy Waveforms i d
& WaverornsTirs —Choose the Start, End, Place At units - _-_.IEJ 5J
= ! & Time € Clock Cycles Confralling | 'l

File Export Edit Bus | ParameterLibs Report View Of

=2 - Re-R H‘?l‘?l@l@l

Start; 0l ns | & Insert

_Zl
“ *Diagram - untitled1.btim* End: 220 ns (" Overwrita P (=] 3
ignal [ Add Bus I Delsy I Setup [ Seapie [ . TRl | v
Add Spacer f Hoid {Toxt (Tt B = ‘E'.”_"_""é Pace At: [220 s # of Copies: |1

40-0005 1800ngjons ~ 90ns [100nS  © ange waveform Destination | |[=RnS
DATA DATA ~| m—
RESETN / DATA DATA =
LOAD I
ENABLE / e

DATA[15:0] ABAA
COUNT[15:0]

4| |b|4| Dlviv

OK Cancel Help | ¢
CHIP
is &ll you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006




Editing Signals

Appending and Inserting

Block Copy Waveforms 2| x|

[l | BICIES
1 & Time € Clock Cycles Contralling v
Fle Export Edit Bus | ParameterLibs Report View O :
zHaRae RAARQ Start: [0 ns (& Insert '
—Z]
**Diagram - untitled1.btim* End: [100] ns { [Smyrie =10l x

Ad Signal | AddBus N Delay | Setup] Ssapte] =

40.00ns|180.0n4 Onls . [5ons, . [100ns

Place At: |220 ns # of Copies: l 1 -

~Change Waveform Destination - - |350FIS

CLK DATA |paTa | =

RESETn / DATA DATA O
LOAD : -
ENABLE fF ] N

DATA[15:0] AABA
COUNT[15:0]

CHIP
is &ll you need

| OK | Cancel Help I ¢
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Editing Signals
Appending and Inserting

@.° waveFormer Lite (=] .3

File Export Edit Bus ParameterLibbs Report View Options Window Help

lcaampae aaaa

g (=]

“*Diagram - untitled1 btim*

Add Signal | Add Bus _ | Delay 5' e IGH TRI VAL invalf whi [ wio -~
Add Clock | Add Spacer il Hold | Text ] - Q

229.0ns|49.00nsl|ons |50n9 |100ns [150ns v [200ns

o 1 ] 1 1 [ 1 1 1 1 1 1 1 [} 1 1 1 1 1
CLK
RESETn /

LOAD / \

ENABLE /

AAAA X BBBB ) AAAL
COUNT[15:0] I

Copy of waveform
is inserted!

+

|250ns
1 1 1

ISOOns [SSUns
| 1 1 L 1 L 1

-
—

i Zoom to a specified range ' Simulation Inactive

CHIP
is &ll you need

© 2006 Actel Confidential and Proprietary September, 2006
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Copying to a Different Signal

m Signal Can Be Copied
&.-WaveFormer Lite — ol x|

Fle Export Edt Bus Parameterlibs Report  Wiew Options  Window  Help
zHaRae aaaq

L Diagram - ram8x8.tim*

Add Signal [ Add Bus [ Delay [ Setup [ Saopte [ = Ty e vl [1Mvalf wen T ESIEN
fidd Clock | &dd Spacer|l Hold | Text | Marker [l —— | —— ——= | =a| - =3 ESEE

R N N AR Ve N W A e S e S v A S—

DI[7:0] F7 i EF H OF i BF I 7F I 55 i AL, 3
WADD[2:0] 1 Y 0 Y 0 W 1 J 2 A 3 A 4 i
RADD[2:0]

Simulation Inactive

CHIP
is &ll you need
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Copying to a Different Signal

m Signal Can Be Copied
=10l

Fle Export Edit Bus ParameterLibs Report View Options Window Help
ERERSE aaa®

“*Diagram - ramBx8.tim*

|1?Dns |180ns ‘19&15
1 1 1 1 1 1 1 1 1 1 1 |

DI[7:0] F7 EF Y OF BF Y 7F by 55 X aa )

WADD[2:0] 1 4 0  § 0 X 1 X 2 I 3 A 4 A

RADD[2:0]

[ . Simulation Inactive

CHIP
is &ll you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006




Copying to a Different Signal

m Signal Can Be Copied
=lofx|

Fle Export | Edit Bus ParameterLbs Report View Options Window Help

(s @ tndosoem i
Delete Del
Clear Red Events

180.0nsl3; Copy Ole Image To Clipboard \w save
Copy Ole View To Clipboard \w save...

Copy To Clipboard...
Cut Signals/Text Crl+X
Select All Signals Ctrl+A
Copy Signas Civc
RAL|  Paste Signals Cil+y
Block Copy Waveforms...
2 Right Click Delete Mode
' Copies thi (Un)Lock Edges of Selected Signals » | signals . Simulation Inactive
CHIP
is &ll you need
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Copying to a Different Signal

m Signal Can Be Copied 2x]

Fle Export Edt Bus ParameterLbs Report View Optio | © 7= © Clodkfydes Zontralling | =
= = _
L Ha OLET | = H RAAR Start: |ﬂ ns + Insert ‘

: : End: |11le] ns " Overwrite .
| Add Spacer il Hold | Text | Harker Jlll —— | —_ | = Place At: [1100 s # of Copies: |1
28.00ns L | [~Change Waveform Destination

ekl N/ N[\ | WADD ~]
WR| { \ { \ i
WADD WADD

ool 7 ¥  EF Y OF
1 4 0  { 0

RADD[2:0]

IN\
==

‘ oK Cancel Help |

CHIP
is &ll you need
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Copying to a Different Signal

Hm Signhal Can Be Copied |
[ e m et =l

File Export Edit Bus ParameterLibs Report View Optio # Time: € Clock Cycles Controlli | v|

''''' Start: 0 ns ¢ Insert ‘
: End! 1100 ns _ " Overwrite ‘
AU HIGH |LOW ] TRI | VAL JIN\
Add Clock_| Add Spacerfiilf Hold [Text [tk il —— | Dol S == placeat: [1100 s # of Copies: | 1
|180n3 ‘190ns 201 =
L1 - - | [~ Change Waveform Destination

1 1 1 L
ekl N/ N[\ e RADD ~
WR| / \ / \ f DI
WADD

WADD

DO

WADD[2:0] 1 X 0 ) § 0
RADD[2:0]

oK I Cancel Help

CHIP
is &ll you need
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Copying to a Different Signal

Hm Signhal Can Be Copied TTT— -
AT _lolx

Fle Export Edt Bus ParameterLbs Report View Optio | © /7% & ClosCycies controlling) | v|
cEHBRe QRaa®

Start: |0 ns I et
< *Diagram - ram8x8.tim* | o TR - | € Overwrite
:;:I % = Place At: [1100 e # of Copies: |1
240""“5 |1 ?IDnsl. Ll |18|Dn51 L ‘19|Un? Ll PD} Change Waveform Destination
Ok N\ [\ -

WR|| / \ / \ / \
WabD

DI7:0] F7 b EF Y DF
WADD[2:0] 1 4 0 ) 0
RADD[2:0]

| oK | Cancel Help

CHIP
is &ll you need
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Copying to a Different Signal

m Signal Can Be Copied e 2ix

Fle Export Edt Bus ParameterLibs Report View Optio | © /7= © Clocktycles Controlling) | -]

Start: | 0 ns & Insert

zEgRE aaaa

< *Diagram - ram8x8.tim*

End: 1100 ns _ " Overwrite |
Place At: | 0 ns # of Copies: Il_
—Change Waveform Destination
WADD

WaDD RADD

WADD[2:0]
RADD[2:0)

OK I Cancel Help

CHIP
is &ll you need
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Copying to a Different Signal

m Signal Can Be Copied
=lo|x|

File Export Edit Bus ParameterLibbs Report View Options Window Help
cEHIREe QAR Q)
> Diagram - ram8x8.tinvk

e g o fva e v fueoff e R
184.0ns

WADD[2:0]
RADD[2:0) 1 I 0 b i 0 X 1 b 2 I 3 i 4

Copy of waveform
is inserted! >

[ Left click for Sample Mode (right mouse draws samples on diagram), right clic Simulation Inactive

CHIP
is &ll you need
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Reactive Test Bench:

Stimulus and Expected Response

m Draw stimulus waveforms on the input ports of the
model under test.

B Draw expected response waveforms on the output ports
of the model under test

T piagram - untitled0.btim™* =10 x|
fdd Signal § Add Bus —u oot St B HIGH [0 [ TRL | VAL fINvall vt | wio flf HE ad RSN
Add Clock. || Add Spacer Hald || Text || Marker — ) — | ==|=l==]- -E1aE- — R

141.0ns |-96.00ns ElnsI L |5IIIrI15 L |‘IIIIIIIInsI o |15E.|n5. o |2IIIIIIInsI . T |25

Request 4 ! |

Grant Y / o

CHIP
is &ll you need
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Reactive Test Bench:

Samples

B Samples Verify MUT Output

® Sample constructs can monitor and perform actions based on
the data sampled

® Sample can work at a single point or over a windowed area

® Sample can perform relative to the beginning of the
transaction or relative to another event in the diagram.

512.0ps I -143.9ns IIZInSI L |5IIIrI1sI L |“IIIIIIIInsI | |1|'Ir|15lillr15I L
SIG0 / &,

o Ahsohite_Pomd_ Sample
L J L 3

sGIROl = ¥ ®| ¥ = W a W[ = Y £

SIG2
0 Abzohte TWndow_ S arple

Belatree_Pomt_ 5 armple

Eelatree_Tmdove_ S ample

CHIP
is &ll you need

siGaRo = ¥ B W e W oa ¥ e % o ‘#
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Reactive Test Bench:

Control & Looping

m Markers used for Control & Looping Sections of
Transactions
® Specify the end of the transaction

® Create loops using for, while, and repeat loop markers
® Insert HDL code

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary

_iolx]
Add Signal Mmm HIGH L|:|T"-.-'-.-" MYl Wit Wi bl
Add Clack | Hold | Tewt § Marker — ==

|1EII_:InsI o |2anSl |3EIEIInsI |4DQH5I . |5EIEIIn5I
For Loop _|Loop End |
B ihile Loop |Loop End End Diagram —
S L S ) S B S A S
val
varl
I

September, 2006




Reactive Test Bench:

Variables

H Variables Parameterize State Values
® Variables can drive values on stimulus waveforms
® Variables can store values on expected waveforms

® Waveform states can be expressed as conditional
expressions using variables

- Diagram - reactive_vari

&dd Signal ] &dd Bus elay | Setup | Sample HigHl Lo TR F el
Add Clock | Add Spacer Haold || Tex=t f Marker — | ===
164.0ns | 52.00ns I:InsI L |5I:Ir|15 o |1D%5|
CSE Y ! |
YWREB oo
ABUSZ:0) [ addr
DBELUS[/:0] 1 data ]

CHIP
is &ll you need
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Reactive Test Bench:

Delays

m Delays Parameterize Time Values
® Delays represent the time between two edges in the

diagram

€ Specify min and max values

® Delay values can be time or cycle-based
® Conditionally control when edges occur

T piagram - reactive_dela

Add Signal | Add Bus
Add Clock ] Add Spacer

Hold § Text | Marker

clay | Setup § Sainple S HiGH | Lowe| TRI | sl

—— | =] =

24.00ns |-64.00ns IIInsI L |5Elr|15 o |1IIIEIIr1sI
CLK \ !
L /o0
csbB WA
WREB
ABUS[Z:0] (T addr
DBUS[Y:0] 3 data ;

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary

September, 2006
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Reactive Test Bench:

Help Resources

m Online Manual:
® Choose Reactive Test Bench Generation Under the Help menu

B PDF Manual:

® Reactive testbench_Generation _Option.pdf under the Help
folder in the SynaptiCAD install directory

B SynaptiCAD’s website: www.syncad.com

CHIP
is &ll you need
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Saving Stimulus

H Save Stimulus

File > Save

® File Name May Contain Name of Top-level Module
® Stimulus Appears on Libero File Manager Tab

@." WaveFormer Lite =1a|x]

File Export Edt Bus Parameterlibs Report View Options Window Halp
MNew Timing Ciagram Cirl+M
Open Timing Diagram... Cirl+0
Merge Timing Ciagram...
Compare TIming CIagram.. .

Save

Save Al Files...

PrAE Ciagram.. .
Frirt Parameters, .,
Frimter Sefip...

I

1 DdActelpr e AMPLE_DESIGMNSVEY_DesignshCountericounterisimulustcounter i ogs I@ stirmulus ﬂ = & E
2 DihActelprifEXAMPLE_DESIGMS\EX_DesignsiPure_WHDL'\example2isimulusiexan
3 DyctelprfEXAMPLE_DESIGNEASY_Designsishifteristimulusiiop. tm Ecounter. ki

4 OihActelpriyProASICPLUS labiPLL_ProASICplusisimulusitop.dm

5 DyActelpriyProASICRLUS _labyPLL_ProASICplusisimulusitopb.tm

& DiactelpriyEXAMPLE _DESIGNS \AxceleratoriPLL_AX | ab\PLL_AX_verlogistmulu
7 DiZACtelprEXAMPLE_DESIGMNSAxceleratorPLL_AX_LabhPLL _AX_verllogistmulLe
3 DhactelpriEXAMPLE _DESIGNS \AxcaleratoriPLL_AX_| abPLL_AX\stmulusitop.tn

| Sawve the currently active window with a different name

File name: Icounter.btim
CHIP
Save as type: ITiming Diagram (*. ki) =] Cancel | is all you need
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Generating the Testbench

m Select Export from WaveFormer Lite Menu

® \WaveFormer Lite Has Many Export Options
® Recommendations
¢ VHDL Testbench - Select “VHDL with Top Level Testbench”
® Verilog Testbench - Select “Verilog with Top Level Testbench”

" WaveFormer Lite _I— _ID il

File | Export Edit Bus ParameterLibs Report ‘iew Options Window Help

JJ = Import Timing Siagram From..
= Export Timing Diagram As. ..
Edit Chject Properties ... E
ﬁ Add Tiri-State Enables for Selected Signals DFE Y:&:L 'E}g' il Lo Iigf _
ot Clocking Signal for Export... 70 50 v 200 250 300 350
E Edit Pods... |n|5||||n|5||||n|5||||n|5||||n|5||||n|5|
| Exclude Selected From Export U Sauclis —Ill
Show Mor-Exported Sigmals... Save in: |E stimulus j - i
Add/Exectte Script...
——  Search and Replace Signal Mames ——

L ) oy ey

COUNT[15:0]

File name: |counter_tb.vhd
Sawve as type: IVHDLWail with Top Lewvel TestBench (*vhd)s LI Cancel |

CHIP
is &ll you need
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Export the current timing diagram to another file format




I Waveform and Testbench

T Dpiagram - count8_tbench.btim

=101

#dd Signal [ Add Bus Delay [ Setup [ Sanpte [N 1 [ v TH'IVALIIWdIWH'IWLD Y EXAEYE
Add Clock || Add Spacer Hold | Text | Marke [l —— | == | =—| =] == -]~ - = 0l -] &F]|

105.0ns | 11.00ns Dn§ L, |50qs L I"|1‘JﬂlnsI L |150|nsI . |ZDDInSI . |250|nsI . |350|nsI .
Enable f =
Aclell & b
Clock
=10l x|

— Generated by WaveFormer Lite Version 9.0u at 13:46:12 on 8-3-2004
— Stimulator for stimulus

library ieee. =td:

usze ieee.=std_logic_ 1164 .all:

—— Libraries used by Hodel Under Test.
usze IEEE.=std_logic_1164.all:

—— End Libraries u=ed by Hodel Under Test.

entity stimnulus is

port
Enable : out =td_logic := 'Z':
Aclr : out std_logic := .
Clock : out std_logic := 'Z'):

=zignal Enable driver : =std_logic:

=ignal Aclr_driwver @ std_logic:

=ignal Clock_driver : =td_logic:
end stimnulus:

architecture STIMULATOR of stimulus is

—— Control Signal Declarations

type TStatus is (TE_INIT.TB_ABORT.TE ONCE. TB _LOOPING.TE_DONWE K TE_TIMEOUT TE_REZTART):
=ignal th _=tatus : TStatus:

=zignal tbh ParameterInitFlag : boolean := false:

K|

Stimulus and testbe

nch

appear on File Manager

tab in Libero

=

""" Project Design Files
----- Block Symbol Files
----- Schematic Files
----- WHOL Package Files
= HDOL Files
F=j_ countd. whd
- ACTgen Cares

- countd.gen
countd. log
= Stimuluz Files

- countd_thench btim — <e—————
E:j_ countd_thench. vhd™
----- Constraint Files
------- Synthesis Files
------- Phyzical Spnthesis Files
----- Implernentation Files

ml

_ stimulus
~ testbench

I verilog.log;‘ waveperl.log;‘ Errors,l' Grep # untitledDTim.v,l' countd_thench.v § countS_tbench.vhd,l'
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ModelSim AE

MMMMMMMMMMMMMMMMMMMMM

CHIP
is &ll you need
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ModelSim AE, PE, LE, & SE

Actel Edition PL L.E SE

Operating System Windows Windows Linux All

Advanced Optimizations NIA N/A N/A
Performance Analyzer N/A N/A N/A
C Debugger N/A N/A
Dataflow Window N/A
Waveform Comparison N/A
SWIFT N/A
Code Coverage N/A
Stand-Alone Viewer N/A
Assertions (PSL) N/A
SystemC N/A

CHIP
is &ll you need
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I ModelSim AE Actel

B Same Functionality as ModelSim PE
® Win NT, Win 2000 or Win XP

4 Node-Locked
® VHDL or Verilog

B Reduced Performance
B No Co-simulation (VHDL and Verilog) Capability
B Limited to Simulation of Actel's Gate-level Libraries

B Supported through Actel

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



ModelSim Default Window Layout

QuestaSim 6.1
Fle Edt ¥ies Fomat Cm.:-le: Smulate .'ll:ll:l Tulilh ik Hel_l:l - -
el = “ e :_-_;“ 4R et sl o ey my |
A Dockable  wokgpese ;

Window ..H;Eléuiiiﬁiéé |Dsiniwil | Desion i ype [Vishily
shardad sandand Package +aco=y

#dlogiz 1 Packaga (eI
Fackage

& chectiae
| +ace=<lul
| sl b sace=clul
=y | o Mo +aco=cluly
W lin=__EE toplorly] Piocess

Workspace
Tabbed
Windows

MLh'ay Esml EZHHFIEHMEB

B Loadng work.sd_logac_uijbody)
# Loading vk cache_saondy)

& Laading work.memnny

S x| -

|Nm'r. Onz Deha 0 sim:/top - Limited Wisibility Region

b

MDI
Pane

CHIP
is &ll you need
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ModelSim Dockable Windows

® Windows Within The Main Window Are Dockable
® Move The “Drag Handle” To The Desired Location

Dockable
Window Detach Close
Drag Handle Window Window

m Additional Window Features

® Drag & Drop
¢ HDL Items Can Be Dragged from Dataflow, List, Signals,
Source, Structure, Variables, and Wave Windows ...

¢ ... And Dropped into either List or Wave Window
® Automatic Window Updating ‘#

CHIP

September, 2006

© 2006 Actel Confidential and Proprietary
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ModelSim Main Window

Design

Hierarchy \wk

Menu Bar

ﬁ ModelSim ACTEL 6.0c_p1 - Custam Actel Yersion

Tool Bar (Break, Run,
Cont, Step, and Step Over)

File Edit Wiew Format Compile Simulate Add  Tools  window  Help

CHEN|| 40 ELEE BT Y Y

o || [ ® Q@

m wave - default
"Ilnstance ;
= testbench testbenchitbgenerated
stirmulus_0 stirmulus{ztimulator]
top 0 top(rt]
B std_logic_unsigned std_logic_unsigned
W vtables vtables
W vital_primitives vital_primitives —_—
W vital_timing wital_timing e UL
[ tbdefinitions thdefinitions Cursor 1 U ps
B nurmeric_bit rmeric_bit k]
W math_real math_real
B std_logic_arth std_logic_arith
W std_logic_textio std_logic_testio
Bl tetio ) (=02 ) —1 ||# Loading .. /simulation/presynth. addrezz_gen(rt] -
B std logic 1164 std_lagic_1164 # Loading .. /simulation/preswnth. find_min[rt])
Wl cbaedard shamdard j # #*Wwiarning: There iz an U'T="Tw1Z2]-" in an arithmetic operand, the result will be *[es).
. | | ] # Time: Ops Iteration: O Instance: MestbenchAop_0faddress inst
| ik Liray | & sim | Fies Aol hysim 2> .
A -
Mow: 15 us Delta: & |5im:ﬁesthench - Lignited Yisihility Region y
|
Status Bar (current time . P o
( ' ModelSim> prompt before design is loaded. chp
is all you nee

delta time step, environment) VSIM> prompt is displayed after design is loaded

September, 2006
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I Workspace Window

® Libraries

® Compiled Design Units
® Design Source Files

® Memory Modules

Introduction to Libero v7.2.2

B \Workspace provides access to:

Simulate

Tep= | Path
—d]l wirk, Librany C: W okbookzAdwestal GUI/ Lezzol A
] cache M ocule cvwlohooksh DuesiatGUIMezzoed Ao
+1 ] =ache_zet Enlity coharkbookz BussiatEU ez s
—] memoey Moduls i orbookshBussiat\GU Mezsoel A
=07 pioc W odule oM orkbook s Duestab GU Nescord Ap
[P'] #td_logic_uid Packzge coarebooks DusctatGU ec e A

LuesiabGU Messor A

A oy i
vifil vraz000 Simulste it Caverags ) 1. itz2000
+ =23 Fdl : H/ fees
=5
. f .
_dll model=m_lib Recompis H . Amod=zim_lb
+| ghd Dplimifb H{.A=d
4 zhd_dewsloperski Update H /.. Aed_developerskit
il senonss H Azropays
. . Creats i
+d]l_ weilg == e H{..Avenlog
Dekts
Copp
Mew J
a Properties. . | _,I
~| JIL Liban ﬁ aim | i Files g M emonez ﬂil
CHIP
is &ll you need
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Objects Window

Selected in the Workspace

B Shows Names and Values of HDL Items in Current Region

® Objects include signals, nets, registers, constants and variables
not declared in a process, generics and parameters

B Iltems Can Be Sorted in Ascending, Descending or Declaration

Order

B Hierarchy (+) Expandable
® VHDL Items - Signals
® Verilog Items - Nets, Register Variables
® Named Events

m “Drag & Drop”
® Wave & List windows

€ Force Apply Stimulus
¢ Filter Signal Types (input,output etc)

¢ Find HDL Items

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary

Iﬁ]‘(ﬁlhjects
File Edit Wew Add Tools Window
Objects

I Signal

1 Signal

I Signal

] Signal

Iy ] Signal

fif_fuall ] Signal
data_out Signal

September, 2006




Source Window

B Can Be Un-docked From The MDI Pane Of The Malin
Window

® Color-coded Comments, Keywords, Strings, Numbers,
Executable Lines, Identifiers, System Tasks, Text

m Full Edit Capability
® Save, Compile and Restart

@ source - fifodemo_tb.y =101 x|
- Drag and Drop File Edit Yew Tools window
CEEHSE sRROM F[ wHNEUE B D =
. £9 {CLE MinHL], [
. Descrlbe 70 {CLK MaxHL],
71 [CLK JRise],
7z [CLK_JFall]);
. 73 _I
B Examine 74 tnisdal
Nﬂ i source Describe kS
=g 76 ES o= 'ho; o
i #
= REZETn = 'hi:
79 #
a0
g1 end
=]
g3 initial d
A M| fifademo_th.v | fifaderna_ba. v | exv | |l |+
I_lNcu objects found matching reg CLE.. |Ln: 76, Col: 8 —readonly -
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Wave Window

Multiple Cursors Virtuals

Drag & Drop Multiple Panes

-+t wave - default i ]|

Eile Edit Mew Insert Format Tools  ‘Window

ZEES sRRAI LA N mn &G QB EFELEIEE

St

St

SH

5K

11111111 111
AT NS P £ 0 TR RN D 01 08 A0 111K CR N (PO
A N TV 0 0 O AN (o TG 0 O O O O A

LA

Zooming
4000 hz Iplg;[luljnum IIIIIII1|:|§:|:;|E|IIIIIII ”““I;.E'Iul:;:“m” “I””'i'él:lll;lmlm “I””'-i"liil:lllljmlm I””IEIIEIEI”I:
7 | v 4] == | /|!
1576 ns to 2625 ns &
: : : Cursor
Simulation Control ltem formatting Measurements
CHIP
is &ll you need
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=t wave - default N [m] |

Bile Edit Wew Insert Format Tools  Window

EEHS s RREAIL KA NG &S @ EFIEIEIE 3

L4

MEE_ MO I a0 RO
SZImC T RO 50 MO M

il
an 0
Aestbench/fifodemo_Ofestfifol 8/state_bus (00 | (a5 N AN i T I N i o0 |
o festbench/fifodemo_0/testfifol 84test_donez0 |0 | |

4 S I Y | .-

0 ng to 4200 ns

b
0 ke EEEEEEEE ||||||||1|u:5:|||||||| ||||||||él-l:5:|||||||| ||||||||E|:u:;:|||||||| ||||||||.I|1u:5:||
0ns

e

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006
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Saving Wave Data

m Signals Added to Wave Window Can Be Saved for
Future Simulation Runs

® File > Save from Wave Window

==+t wave - default =1L EI

File Edit Wiew Insert Format Tools  WWindow

" Openpamer, P88 R K e (x| ® Q @B R ELEIELES 3

Save Dataset  * EEQ T T T T T
koo LU L LT L T L LT

Save Format....

Load Format. .. -'| .......

______ N | D D S

Save Image... i 0000003 [FFFFFFE T 1 ¥ % 7 ¥ ¥ ¥ Ty 1

_______ FFFFFFE T YT [ [ 00 T f [ r [f T |

Page zetup... -

i (Ea 22 A .
Erint.. amin |000000E|fooo0o00 [7] Save Format x|
Print Postscript,.. e IR | —m)

Mo | IZZ:.-".-'l'-.n::tEI rjflntro WHDL Jabe/SolutionsTop/simulationwave. do Browsze...
el =00 1

[

LCloze

Save contents
1

|EI hs to 210 ng

v ' aveform formats

-

Enter file name

CHIP
is &ll you need
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Locals Pane

m Displays Data Objects That Are Immediately Visible
From The Statement That Will Be Executed Next

m Contents Of The Window Change From One Statement
To The Next

Locals | 1 X

— \sp_syn_ram-tl

Ep data_out KRR AR

EB=* mem [ MMM MMM RN,
— read_proc
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DataFlow Window

Explore physical connectivity of design

® Displays processes, signals,
nets and registers

=t wave - default =13l x|
. Li.nks to Main, Process’ File Edit Wiew Insert Format Tools  Window

Signals, Wave and Source

windows

m Find feature allows searching for 0.
signal, net or register names

=1of x|

Wiew Add Tools  Window

File Edit Wew Mavigate Trace Tools Window

G med tBRBYDHMH!

ch/FifaDem...
ch/FifoDem... | 5t1
ch/FifaDem... | S0
ch/FifaDem...

4393000 n: | [

JET 0 B

sim:/testbench/FifoDemo_OAJTEST/AMCD,

™ NET_D_(Et0

~\ NET_0_(F00

MET 0_&5t1

CHIP
is &ll you need

ftesthenchiFifoDemo_O/UTESTANCDATAZDC
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Dataflow Window

ModelSim AE Simulator

B The ModelSim AE simulator has a limited Dataflow
functionality

® Only one process and it's attached signals or one signal
and it’s attached processes are displayed

Display net drivers Zoom

or readers control
== dataflow _|_|- m| EI
File Edit Wew HNavigate Trace Tools bindow

SiNmad tBRRBD M e

#ASSIGN#33

01010000/ ._ 01010000 01010000 | 01010000
data_out_sig ' ______I_,..-'data_n ut

¢ggllpyuu need
Extended mode disabled | | | 1 | ftestbench/data_out y
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List Window

B Simulation Results in Tabular
Format

® VHDL - Signals and Process
Variables

® Verilog - Nets and Registers

m “Drag & Drop” =loix]
File Edit  Wiew Tools indow
. . ns—, ftesthench/stimulus 0/ LEn—  /testhench/stimulus 0/ CLE JRise— ftEj
. Flnd Functlon delta—, /rtesthench/stimilus 0/ AFn— /rtesthench/stimulus 0/CLE MaxE
J/testhench/stimulus 0/CLE—- /testhench/stimulus C
ftesthench/stimulus 0/ CLE Duty— ftesthench/ =

/testl:nanc:h.u"gtirmJ.lus_EI/CLK_JFs.ll—.,,r

B Trigger / Strobe Properties

5 +1 5e0 Stl Sti 50 0 o
50 40 SE0 Stl Stl 50 0 o

. . 54  +1 5t0 Stl Sto 50 0 o

N erte LISt B0 +1 5c0 3tl1 Sci 50 0 0
66  +1 St0 Stl StO 50 0 0

o Tabular 72 +1 S0 Sl Stl 50 ] o

e +1 SE0 Stl St0 50 0 o

84 +1 5e0 Stl Sti 50 0 o

[ ) Event o0 +1 St0 3tl 3t0 50 0 o

96 +1 St0 Stl Stil 50 0 0

® TSSI < | 2oz
B Markers - Add, Delete or Goto
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Saving Tabular Output

o-: wave - default =" i,

Eile _gdit Wiew [nsert Format Ioois Wincow
SHG | S R@M N K e X | QQ @B L] 3

& fesbench/CLK |50 I AL TR
# Jestbench/RESETn [St1 i | i i i | i
¥ Nestbench/FIFO_DI [11111111 RRRARAR
H—{.’ Hestbench/FIFO_D... |000171100 D I T T T 1§ T Y ] ]
E* Aestbench/FIF0_DO |00010110 HOG00000 : R T R 0 § (KT 64 8
8l /testbench/AEn | St . | | L . .
# ftestbench/EFn  [St1 B i | ' :
# Mestbench/dFn (S0 '

#. Nesibench/FFn st He Edt View Took Window

# JNestbench/RDOn |5t |

# Jestbench/WROn |5t
E-*" Nestbench/FiloDem... 00011100

4] | YK
150 ns to 1150 ns

| N P

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary
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Saving Tabular Output

o7 wave - default

File Edt View Insert Format Tools Window

EHEG L @M IEELJ I_fE;.. @).QQEHEZf"'

# ftestbench/CLK

l' Mestbench/RESETn
E—‘" Jlestbench/FIFO_DI
E-* " Nestbench/FIFO_D...
E-* ! festbench/FIFO_DOD

L Mestbench/BEn

{! Mtestbench/EFn
A ftestbench/fFn
ol /testbench/FFn

! /testbench.fF!Dﬂn

4
150 ns to 1150 ns

3| /testbench/FitoDenm... |

Si0

St

nnnm
00011100
0ooomio
St
S
Sto
St

00011100 | AN

Introduction to Libero v7.2.2

- 10l x|

11111111

D D S (I S G O S 0 - - ::)'II 00T

OOC00000

_|o| x|
Fle Edt Mew Tools Window
—
Drag & Drop!
E
4| ILI P
CHIP
is &ll you need
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Saving Tabular Output

Fle Edit Vew Insert Format Tools Window

2" R= N xﬂ.ﬂ QKLJ F@. Q&Qﬂxlﬁ &l

A Mestbench/CLK Sto ]

‘ ! Mestbench/RESETn |St1 '

& Mtestbench/FIFO_DI 11111111 11111111

4 Jestbench/FIFO_D... |00011100 i ' ' ' oooToioe 0
# ftestbench/FIFO_DO 00010110 00000000 (66067660 100 ' '
B ftestbench/8En St

W Mtestbench/EFn Sh

4 festbench/&Fn Std
i Mtestbench/FFn 5h

Fle Edit View Took Window

Aestbench/RD0On
~ ns— /testhench/AEn— /frestbench/ WRON—

ity fadlicriedn N Ruiv S : delta— /testbench/EFn— /testbench/FifoDemo 0/UDCNT/FIFO DATA c—

ftestbench/FifeDem... | 00011100 /testhench/AFn—,

/testbench/FFn—,
/testbench/RDOn—,
0 +0 StX StX ScX StX S5tX StX HEKXHREX
7 +0 StX 5tX StX StX ScX ScX 00000000
+0 StX StX StX StX 5tl S5tl 00000000
+0 St0 St0 3c1 3tl Scl S5t1 00000000
+0 Sc0 St0 Scl Scl Scl S5c0 00000000
+0 Sc0 S5t0 Scl Scl Scl ScO 00000001
+0 S0 StD Scl Stl Stl Sl 00000001
150 ns to 1150 ns \ . 5t0 S5tl1 Scl Scl Stl S5to 00000001
Dr'Clg & Dr'OPI > 5e0 Sti Stl Sti Sl St0 00000010
iy St0 Stl Stl Stl 5tl S5tl 00000010
(u} 3t0 5tl Scl Stl Stl Sto 00000010
+0 St Stl1 Scl Scl Scl ScO 00000011
+0 ScD Stl Stl Stl Scl Sc1 00000011
+0 30 Stl Scl Scl Scl Sto 00000011
+0 30 Stl1 Sel St1 Skl St0 00000100
259 +0 St0 Stl Stl Scl Scl Scl 00000100
283 +0 St0 Stl Stl Stl S5tl Sto 00000100 ;J
o |+ P
CHIP
is &ll you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006




Saving Tabular Output

wave - default
File Edt View Insert Format Tools Window

FHES S RBARFENIR B QRAQ3AK]

# Nestbench/CLK St
f:ﬁ? Mestbench/RESETn |51
E=* Mestbench/FIFO_DI 11111111 11111111
B ftestbench/FIFO_D... (00011100
[-* Atesthench/FIFO_DO [00010110 | GO0000A0
L ftestbench/AEn 5t

L /testbench/EFn St
| Aestbench/AFn St0 - O] x|
' Atestbench/FFn st Fle Edt View Tools wWindow
4 Aestbench/RDOn St
YT Y < Tsu estbench/AEn— /resthench/ WRON— =
i — Open Dataset... /testhench/EFn— /testbench/FifoDemo 0/UDCNT/FIFO DATA c—
Aestbenchi/FifeDem... | 00011100 Save Dataset * /testbench/AFn—
- /restbench/FFn—, 5]
‘\Write List k /testhench/RDOn—,
Save Format... StZ StX SeX SeX SeX StX KAARAKKK
Load Format.. SeX ScX ScX 3cX StX StX fulslujulnluluin]
! StX StX StX ScX Scl St 00000000
Close Sc0 Sc0 Stl Scl Scl St au]ululululule]
T Se0 Sc0 Scl S3el Scl Sco 00000000
4 46 +0 Sc0 ScO Scl Sel Sel 3t0 00000001
L - +0 Sc0 S5cD S5cl1 Scl 3cl Scl 00000001
150 ns to 1‘150 ns ScO Scl Scl Scl Scl StOo 00000001
D'r'ﬂg & Dr‘op' > $t0 Stl Stl Stl Stl Sto 00000010
i S0 Scl Scl Scl 5tl Scl 00000010
D St0 Stl Stl Scl Scl Sto 00000010
+0 S0 Sc1l Stcl Scl Scl Sto 00000011
223 +0 Sc0 Sc1 S5t1 Scl Scl Sci 00000011
247 40 S0 8c£1 Sci Sel Sel St 00000011
254 40 Sc0 Scl S5cl1 Scl 5cl 3t0 00000100
259 40 S0 Scl 5cl Scl 3cl Scl 00000100
283 40 St0 Stl Stl Scl Scl Sto 00000100 j
E 2]
CHIP
is &ll you need
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wave - default

File Edt View

A Mestbench/CLE St

# Nestbench/RESETn SN
E-* " /testbench/FIFO_DI
E-* " festhench/FIFO_D...
mE-* ! ANesthench/FIFO_DO
L Mestbench/AEn 5t
L /testbench/EFn St
L Atestbench/AFn St
3| ftestbench/FFn 5H
) Aestbench/RDOn | 51

Insert Format

SHE L RBA N K|

LRRRRANE!
00011100
00010110

Tools  Window

11111111
1 O OO | .
i 0 [

5 list

| Fde Edit

LAl /testbench/WROn | St

G Mtestbench/FifoDem...

4
150 ns to 1150 ns

00011100

Introduction to Libero v7.2.2

Open Dat

R D ..

RNaiaq @pik

View Tools Window
Save Dataset  *

Save Format...
Load Format...

estbench/AEn—
asel..

/teschench/WROn—

o (=]

ftesthench/EFn— /tescthench/FifoDemo 0/UDCNT/FIFO DATA c—,
/testhench/AFn—
/restbench/FFn—,
/testhench/RDOn—,

Drag & Drop!

247
254
259
283

> e@mcFEr

_lo|x]

2| x|

postayout
pestsynth
presynth

+0
+0
+0
+0
+0

File name:

Sawve as type:

|i stls

[]
[]

[ListFiles (<1st)

Sawe |
Cancel |

2

© 2006 Actel Confidential and Proprietary

September, 2006




Advancing Simulation Time

B Three Methods

® At VSIM prompt:
® VSIM 12> run 100 ms
® In Main Window Tool Bar:

[7]ModelSim ACTEL 5.6b - Custom Actel Yersion - 0] x|
File Edit WYiew Compile Smolate Tools  Window  Help
|$E”§E\| 10 EL Ef EE 38 | & BOm |
Restart Run  Run-all Step

N SEIEIEL | B T
: 100 G4 EL [ER Y 13
N .lz\ @\ N

Run Length Continue Run  Break Step Over

® In Wave Window Tool Bar:
= wave - default =10 x|

File Edit Yew Insert Format Tools  indow

FEIREY VI S N Y S @1
Run Run -all
N\ N\
E.
\ \ ¢§gwyuu need
Continue Run Break
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Re-starting Simulation

B Restart to Zero

® Force Restart at VSIM Prompt
® VSIM 12> restart —f

® In Main Window Run > Restart or Restart Button E*
® Displays Restart Dialog
|, Restart =10 x|

— Keem

¥ List Format

. Keep Current ¥ “wave Fomat
o LlSted S|gna|s v Breakpoints

¥ Logged Signals

® Waved Signals ¥ Virtual Definitions

® Breakpoints

e Logged Signals b

® Virtual Signals ‘#
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ModelSim Macro Files

B ModelSim Commands Can Be Saved in Macro File
® The ‘do’ Command Executes Commands
® Macro File Can Have any Name and Extension

Syntax:
do<filename> [<parameter value>]

Example:
do run.do
® This Command Executes File run.do

vlib presynth
vmap presynth ./presynth
vcom -93 -work presynth D:/Actelprj/count32/hdl/count32.vhd

vcom -93 -work presynth D:/Actelprj/count32/stimulus/count32.vhd
vsim presynth.testbench
add wave /testbench/*

run 1000ns ¢cmp
is &ll you need
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Libero Simulation Options

B Simulation Options Can Be Set from Simulation Tab under

Options Specify simulation run time
® Results Saved in run.do File options. =
. . evice aimulation | Programmin
Use Automatic Do File allows . lpg | -
Libero to automatically set up . "A”‘;"‘”D“ Jomedredtotie | =
o o —automatic Do fle content
the simulation for the user | | N
[ Compile package files Imekation run ime:

I incuds Dofle  [waveds .| [ooons
Include Do file allows Libero to _

include user-defined script. User
can enter name of script file

Testbench entity name: Ite&tbench

Top level instance name in the testbench: |<t|:||:|>_EI

— Wsim command

Type: O Min © Top & Max Resolution:  |1ps
Select min, typ, max / Visim addtional optons -

simulation conditions for post-layout J/ =l
simulation /’ e
Default resolution based on family __Defaut_|
C ho l Ce ] 8 I Cancel | Help |
1ps for 500K, APA, 54SXA, AX
1ns for all other families ‘#‘éﬁ'imeed
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Invoking ModelSim

Pre- or Post-Synthesis

m Click “Simulation” Design Flow Window or ...

ctelprjilibero_APA_labsiWHDLSolutionsiTopkTop. prj - [Design Flow]

@ File Edit Yiew Process Options Implementations ‘Window Help - | &
REEDE i 2
Current implementation: | lmpll - i3 @
MET
=l Default Configuration | ‘ Design Entry Tools Root : top
+- By
& Open HOL file By Pre-Synthesis
Check HOL File \u"ie;\l[.J‘raw Fost-Synthesis Configure Design Flaow...
Create Symbol = Post-Layout
Organize Designer Constraint Files. .
= Synplify Synthesis

Create Stimulus L4 l
Open Skimulus 4 Simulation
Organize Stimulus = 5imulation =

M

Run Pre-5ynthesis Simulation X
ModelSim

Run Past-Synthesis Simulation

e 1 Run Post-Layout Simulation

Run Designer

Run Silicon Sculpkor
Run FlashPro

Properties

Post-Layout Files

v

STAPL File

Double

FlashPra

Design Hie.._ |[Filz Manager Design Flow

The Top project was opened. A
Starting ModelSim simulator for post-layout simulation. ..
The Top project was closed.

T 1o ;
| r‘\AII A Errors )\ \Warnings )\Infn /

YHDL [FAM: PA | DIE: APAO7S |PKGG: 203 PQFP CHIP
is &ll you need
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Associating Stimulus

Libero IDE - C:Mictelprjdibero_APA_labs\WHDL \SolutionsiTopXTop. prj - [Design Flow] E@g|
’3 File Edit Wiew Process Options Implementations ‘Window  Help - 8 x
FE@DE - ?
Current implementation; ||mp|1 ﬂ ) @
==l
= Default Configuration ‘ ‘ Design Entry Tools Root : top A
Fﬁ I . — :
Open HOL file =1 Pre-Synthesis
Check HOL File Vie;«lD‘raw FostSynthesis Configure Design F
Create Symbol » Post-Layout
Crganize Designer Constraint Files, ..
5 Synplify Synthesis
l== l
Create Stimulus 4

Simulation

Open Stimulus 4

Crganize Stimulus E
Organize Stimulus
Run Pre-Synthesis Simulation
Run Post-Syrithesis Simulation Click to select a stimulus file in the project, and use the Add button to associate the file.
Use the Remove button to remove aszociated files,

Uze the Up/Dawn arrow buttans to specify the compilation order for the zsimulator.

The top level module should appear lagt in the list box,

Run Post-Layout Simulation

RFun Designer

7 EAR2
Run Silicon Sculptor

Run FlashPro Stimuluzs files in the project: | Azzociated files: |

= top_thench.vhd
Dezign Hie__.

Properties

The Top project was opened.
3rtarting ModelS3im simulator for po

Add =
The Top project was closed. 4= Hemove

Tem egale dagd A -
| P\AII A Errors )\ Warnings }‘\Info ,"

COrganize Stinmulus

QK Cancel Help

CHIP
is &ll you need
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Pre-Synthesis Simulation

. M Od e IS im Auto m atical Iy ﬁMOdE'SiI‘I‘I ACTEL 5.6b - Custom Actel ¥ersion 1 o ] 4
. . File Edit View Compile Simulate Tools Window Help |
Compiles Design and Runs S5 BB H waLUHE PP M |
. . 2 - Compiling module testbench j
S I m u |at I O n for 1 MS == testbench: testbench =] 4
J stirnulus_0: stimulus § Ly IBV?LQE::IE;:
. o count_0: count i - i
® (External) Signals from i Loadng Tprsaintespench.
5 # Loading ./ . stirmul
H LEZI:I::S ..I“E:zzi::h.tSI;T-chfnu-:Sk_minmar:
eS enC u O m a ICa y # Loading . /presynth. count
1 # = waming: [vsim-3009) [TSCALE] - Module ' "d
Ad d ed tO Wave WI n d OW EI hawe aq[tri]nl'nneg'lsc:[;flzrgirectiv]e[ in effect,]but?:lgjoﬁgw;duﬁ:;oo.t
# Feaion: AMestbench/count_0
0n.a g 1| | »
® Additional (Internal) Signals & EIEY .
Can Be AddEd by User |NDW: 1us Delta: 3 |sim:ftestbench P
=+t wave - default -0l x|
File Edit ‘iew Insert Format Tools  indow
SHE & BBMAI DK e [N n  QQ QR EFEIEEEH %
2 1 5
ETn
] 1]
1
frfa 0oog
000 oooo | [ [ {00
N
1000ns | R0
0 s
1| ] 4] [ [ i = cHIp
B4 nsto 176 ns p is all you need
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Simulating Designs

Summary

m Capture Design R pr
pen HOL File
® Generate RTL Netlist (VHDL or Verilog) S
OR Synthesize
® Create Schematic gf;;;;;g*;';s ,
€ May Include RTL blocks Select  Stimulus File
‘ Structura| VHDL or Verilog Netllst Run Pre-Synthesis Sirnulation
Automatically Created before Simulation Properties
. Create TeStbenCh =1+ Default Configuration
. . L
® Use WaveFormer Lite, or Text Editor > Ll ST
Create Symbol
B Associate Stimulus i
Cpen Skimulus »
B Run Pre-Synthesis Simulation Seect & tisFie

Run Pre-Synthesis Simulation

Run Designer
Run Silicon Explorer
Run Silicon Sculptor

Propetties
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Synthesis

Design Capture

g{*::ﬂ

y

Simulation

©

A 4

Introduction to Libero v7.2.2

Synthesis | Post-Synthesis Simulation

y

Place & Route

o
!

Post-P&R Simulation

- o

Programming

\ 4

© 2006 Actel Confidential and Proprietary

CHIP
is &ll you need
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Invoking Synplicity

3 File Edit Wiew Process Options Designer Views Window Help
@D ik iy %
=l
= Default Configuration Design Entry Tools Root :top
- work
? EM. _ . _ ..l = =] = % Lt | = Pre-Synthesis
Open HOL file ditar SratZen Vie;;f)‘raw FPost-Synthesis Configure Design Flow...
Check HOL File Fost-Layout
Create Symbal ¢
_ il
Source Files
Create Stimulus 4
- Simulation
Run Pre-Synthesis Simulation = Synthesis
k=) = Stimulus B Stimulus
S, Double e
top.edn - Cl IC kl Stirnulus E ditar WaveFormer
Properties
B} B
B i 1]
4| | »
ol { Frrors b Siarniogs & Iofo f
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Synplify Interface

Add constraint files or Libero automatically lists files
VHDL packages lowest levels first, top last

B C:Wictelprjilibero_AP& YHDLYSolutionskTopisynthesis\top_syn.pri ®

Synplify

— —squrceFiles Synphefﬁty
< Add E:%ctelpr|‘xL|heru_.i‘f.F'.f-‘-._\-"HDL'xS olutions' T ophapnthesis / | synthesis T_l,lpe Simply Better Results
~ — IE tDpT_g__l,.l_r_j__[pn:qect] @ top. areasr filz

523 P N 5] tap.sr log file Fraquency (MHz)
Change frann, . "
[wark] proazicphiz. vhd @ top.edn edif |4E| :l
[work] pllwhd 5] top.sdt SOF z

Symbolic FSM Compiler  »

Edit [work] Fifo2BE=E. whd O top.sm Gate Netlh
[wirk] ram256x%16.vhd > C-Bl top.srs RTL Methst

[wiork] address_gen.vhd @ top. sdo canatraint
[wiark] find_mirn.vhd @ top_spn. sdo canatraint

s [W'Z'_fk] top.vhd
Change Tar‘ge.r bl synthesiz [top) [

and result files .
N ‘ Global synthesis
FesultFile .
Change @ COHSTI"GIHTS

Targe
Change [Cactel PA - APADYS) Std, maxfan: 100, maxfan_hard, report_path: 4000
Wiemy Lo q d
Bun — Ea y rar

Cancel

Fesource Sharing ™

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006




Result File

B Synplicity Produces an EDIF Netlist
® <design>.edn

m Libero Automatically Produces Structural VHDL or
Verilog Netlist
® <design>.vhd or <design>.v
® Results Appear on File Manager Tab under Synthesis Files

=l Project Dezsign Files
Block Symbal Files
Schematic Filez
Package Filez
+HOL Source Filez
SmartGen Cores
+ Shmulug Files
Simulation Files
Conztraint Filez
=l Synthesiz Files
TOP.edn
TOP . vhd
TOP_zdc.zdc
Phuzical Spnthesiz Files

Implementation Files [impl1]
CHIP
Dezign Hierarchy File Manager is all you need
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Setting the Target Options

Target
ChangE| Actel ex : Exbd  Std, maxfan: 14

l

Options for implementation: exampleZ_syn : hdl

Device | Dptiu:unsl Eu:unstraintsl Implementation Hesultsl Tirnirg Hepu:urtl YHOL I

B

Impl kations:
Technology: Fart: Speed W
| ctel ex x| |Exs4 s =l
— Device Mapping Options
Ciption Valie

Fanout Guide 14 <

Hard limit to Fanout r

Dizahle 11D Insettion [ <«

O ption Dezcription

Click on an option for a description, (-__:

Synplicity
(] I Cancel Help |

High fanout = slow, small
designs

Low fanout = fast, large
designs

Use defaults for first
pass

By default, Synplify will
insert Actel I/0
macros on all the HDL
I/0 ports.

When synthesizing
lower-level blocks, this
must be disabled.

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary
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Global Constraints

B Frequency
B Symbolic FSM Compiler
B Configure HDL Compiler

B Resource Sharing
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Global Frequency

Global clock frequency is applied to
all clock domains in the design
Low value means optimize for area

=10l x|

EéD:"-.,AI:tEIprj"-.,'H'HDL_Iahs"-.,SuIutiuns"-.,Fifunemu"-.,hdl"-.,FiquEn1u.|:|rj i

Synplity

Source Files
Add C:vActelprHDL_labs\S olutions\FifaD emathdl | hdl
r— - . ults
El@ FifaDema [project) ] e @ flatzch.zrs A
ch I:l congtraik ] e {+ FifaDermo. zrm G.
ange T X [ FifaD ema. sir low  Frequency (MHz) IE| 3
WM hd [FfoDermo) | FifaDema_sdc.sdc ot _ _
et (|~ @) FifoD ema.srs p oyvmbolic FSk Compiler W
----- FifaD ermo.tg filk _
..... ffadermo, sdo o Fesource Sharing I
KN 13

Fesult File
Change | FifoDemo.edn

Target
Change | Actel eX: EX128 : Std, maxfan: 14

Fun w Ready Py

Cancel

CHIP
is &ll you need
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Symbolic FSM Compiler

| Unsaved Project =

Change

Change

Synplify

~ Source Files

work bodco_cll.vhd [VHDL]
worlk beod_cntr.owhd [VHDL]
work =w_top.wvhd [VHDL]

- (_)
Synplicity
Frequency (MHz)  [1

K1

Fesult File

=yw_top.edn

Target

Actel 32000, part: A3ZZ26L5DH,

Yiew Log
BLIM —

Cancel

'l Symhbaolic F3M Compiler [T

r Resource Sharing 3

speed grade: Std, Fanout Limit: 16

Ready ...

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary

When checked, it
selects proper encoding
for all state machines.

Encoding method can be set on
individual state machines with
syn_encoding directive in the

HDL code

September, 2006




State Machine Encoding (VHDL)

Options > Configure VHDL Compiler

Sets the default encoding style for enumerated types

Options for implementation: example2_syn : hdl x|
Device | Options | Constraints | Implementation Riesults | Timing Repart VHOL | R Override encodi ng STYIZ on
Top LevelEniy: L an individual basis using
| syn_encoding directive in

Drefault Ernum Encoding:

el constraint editor or the
onehat Procezs/Block boundaries: H D L S 0 u rce co de

gray

gequential

# of states | default encoding
q:"") 1-4 sequential
Synplicity 5-24 one-hot
y > 24 gray

(] 4 I Cancel Help |

CHIP
is &ll you need
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Resource Sharing

B When enabled, Synplify

performs automatic sharing of iIT (s = “07) then
operator resources, including Y|<: A + B;
adders, subtractors, $ if b
Incrementers, and end if:
decrementers.
S
. S A — L
+
- o
Y + Y
c | B _|
+
D™ | D__

Without resource sharing With resource sharing i#g*;";m
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Performing Synthesis

Synplify - [D: Actelprj\EXAMPLE DESIGNSYEX_Designs'Pure_¥HDL_Tut'exampl - |EI|5|
@Eile Edit Wiew Projectl Run H ptions Window Help == £||
= ~ Syrthesize P& N I l h k
A -7 T2 Compile only or check syntax
Swnkax Check Shift+F7
S Synthesis Check Shift-+Fa L ¢ )
'> ] Pun TCL Scriptk...
Job Status '
Source File Synphcgty
Add | DAdctelpryl  EXEENTEr I bl Simply Better Rosults
E‘E p— Previous Error Shift+F5 - @ pp— ply
23 whdl T} example2 s
Changel bl hdl [example2) 5] exampleZ_sdosde  Frequency (MHz) (100 =
@ exampleZ.tig ) )
Edit | L) example? srs Symbolic FSh Compiler @
Fesource Sharing I~
K L]
Fesult File
Change | exampla?.adn
_ Target
Actel e BE¥BA : Btd, maxfan: 14
< Wiew Log R d
Ea y rx
Cancel
| @ example2_sy...|
| I
CHIP
is &ll you need
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View Log

synplify - [hdl'example2.srr {log)] - |EI|1|

i Fle Edit View Project Bum HDL Analyst Options Window Help ;Iilél|

PEOSHGES | + 98 || OFBT= |82 DY

poool b ostart of Compile

00002 #Mon Jul 29 16:19:14 2002

00003

00004 Synplicity VHDL Cowpiler, wersion 7.1, Build 158R, built &pr 15 2002
00005 Copyright (C) 1994-2002, Symplicitcy Ine.  All Rights Reserwed

00006

00007 WHDL syntax check successful!

oooos

00002 Cowmpiler output iz up to date. No re-cowpile necessary

00010

00011 Synthesizing work.exampleZ.behawve_rtl

00012 Post processing for work.exampleZ.behawe rtl

00013 EEND

00014 Process took 0.27 seconds realtime, 0.Z25 seconds cputine

00015 Synplicity Actel Technology Mapper, wersion 7.1, Build 174R, built Jun 5 2002
00016 Copyright (C) 1994-2002, Symplicity Inc. All Rights Reserwved

00017 Setting fanout limit to 14

00018 List of partitions to map:

00019 wview:work.exampleZ(behawve rtl)

00020 [N:"d:vactelpri‘exanple designshex_designsipure_vhdlexampleZihdllexampleZ.vhd™:22:4:22:5|Found co
000z1

00022 Added 0 Buffers

00023 Added 0O Cells wia replication

00024 ———-————m oo

00025 Synthesized design as a chip

00026 Besource Usage Feport of exampleZ

oooz7 -
I 4 I I »
Mote: This timing report estimates place and route data. Please look at the place and rouke timing report For Final £ Line 1 Col 1

|

B Synplify Log contains Plenty
of Valuable Information:!

® Warnings and Errors

€ Double-click and Jump to
Code!

® Fanout Limit

® Extraction Information
(Found Counter, FSM,
Adder, etc.)

® Net Loading

® Logic Buffering and
Replication Information

® Resource Usage

® Critical Path Timing
Analysis

CHIP
is &ll you need
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Reading the Log File

Errors

; strobe_sir [lo »
""-.-"'IEWLDI;]‘ = (log) O] x|
§ Start of Compile T'

#5ar Feh 27 08:15:48 1999 f—

Svhplify VHDL Compiler, wersion 5.0.5, built Dec 22 1938
Copyright (C) 19294-1998, Synplicity Inc. All Rights Eeserwved

HE:"c:%testiydesign definition\hdlywvhdlystrobe.vhd™:7:0:7:2|Expecting :
parsing file c:htestidesiom definitionthdlhyvhdlystrobe.vhd

LB B <t obe vhd [vhd) =0 x|
—

library ieeg; -
use ieee.3td logic 1ll6d.all; —

Double
Click!

entity strobe is
porti{rst, wrt clk, decode: in std logic:
gtrobe: out std logic)

strobe;

architecture behave of strobe iz
type sState is (strobe lo, strobe hi, waiting:vl
bk

AKX
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Constraint Editor

Synplify - [l::"-.,ActeIprj"-.,LiheroZ.Z_UHDL_Zday"-.,Solutions"-.,FifoDemo"-.,hdl"-.,FifoDemo_sg':f'

PEOSFEHGES + 98> »

OF i c izt | B

S Y ﬂpllf ’
Source Files SYHPZECZty
Add | C:hactelprjiLibero2. 2 VHDL_2dayhSolutionsiFifoD emathdl | hal Simply Better Results
E”g FioDemssom (rojoct FifoDema.sm ply
[:| ol D FifaDemo.sm 5
Change e Fvem Bl FifaDemn_sdesde  Frequency (MHz) IBD 3
_I 8] FifoDemo.sde . .
- - [3] FfoDemotg Symbolic F3M Compiler [
@ FifaD emo.srs
| Fesource Sharing O
| »
Fesult File
Changel FifoDema.adn
Target
Chang8| Actel e EXB4 : Std, maxfan: 14
“iew Log | R d
Fun e a y ey
LCancel
1 @ FitaD emo_sy___lﬂ FifaDemao. sdo
| | I

© 2006 Actel Confidential and Proprietary

m Synplify facilitates constraint
entry with a spreadsheet-like
constraint editor.

H File->New

B Select Constraint File
(Spreadsheet)

Select Files of type
Constraint Files

B Press OK

B Extremely easy to use

CHIP
is &ll you need

September, 2006
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Constraint Editor

L= e PRC R Y| [OF- 3 - Rl EAE X
u_ave iy
o Chrl+s fy® (——

& 5ave Al K
S caiee Synplicity
Print Prewiew
2 S olutionsiFifoDemoshdl hdl -
Print Setup. . I =g —— Simply Better Results
PrintImage: -+ FifoDemo.sm _ I
P Open Project... -8 )
MNew Praject @  File Twpe:
i Text File oK, |
Close Project: .
Recent Projects 3 LI_I @ Tel SC[ID[
i WHDL File Cancel |
i
— Yerilog File
Change | FifoDemo.edn
: - : Hel,
LT Praject File [Project] —DI
Change | Actel eX: EXB4 : Std, maxfan: 14

Synplify - [FifoDemo.sdc {constraint File }] ;IEIZI |

. View Log Ready [ File Edit View Project Run HOL Analyst Formab Options Window Help ;Iiliﬂ
oo | PEDZEGS » 800 |al0oedre [t 204

e ‘ N N i ]
Bricon . [Brebero] I add ToPiec otied| cuock |7 | | " | A [Pronte] e v
File Mame: ! F f
2 ~ [
I 3 ¥ [
File Location: : L f
g 1 [
IC:\.-’-‘-.ctelpri\LiberoZ.2_\-"HDL_2day\50|uti0ns\FifoDe 5 F [
Full Path: L !
= [
I ] [~ [
o ~ [
Ui I [
2 1 [
= I [
© ~ [
B ~ [

B ~ [
L ~ [
[E 1 [
1a ~ [

& F I=

[L[*[\Clocks {_nputsioutputs { Resisters {_MUB-Cycle Paths £ False Paths &_Afiributes & Other 7 4 ;l_l igtlilllp ou need
&% FifoDemo_s_ [ FifaDemo.sde t
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Constraint Editor (Cont.)

Synplify - [FifoDemo.sdc {constraint File }] =1o=l . .
A File Edit Wiew Project Rum HOL Anakest Format Ophions  Window  Help ;lili” . C O n Stral nt E d Ito r S u p po rtS a
PEDSEGS + dE [ m[@p 0= ][5 204  pragand Drop interface.
Enabled Clock F"::ﬂ:zl;w P:::;d Clock Group Ri:_;)m Fr:s?t Dutg;:t;:)yc = R::;t}e \2;; :
T i ||| M There are sheets for entering:
|l [
E] .
— ! ® Clock Frequency or Period
g V¥ [ . .
| - - . ® Clock to Clock timing
7 e Synplify - [FifoDemao.sdc {constraint File }] = ;Iglll‘
3 F [ File Edit Wiew Project Run HOL Analyst Format Options ‘indow Help ;Iilﬂ . I n u t/o ut ut CO n St r ai nt S
s @ PEOSRNGE +» 38900 a 0067282 94 P P
r . .
o — -/| ® Registers Constraints
= F Enabled Port Type Clock Edge (ns) (ns) Comment :
T e e ® Multi-Cycle Paths
: : F 3 r AEn output_delsy
= N e ® False Paths
17 E n o el .
15 § T ; :;OiDATA[?.D] Ui;j::&:a: . Att r I b u t e S
19 F &) |m] FIFC_DI7:0] input_delay
9 [~ FFo_DO[TO) output_delay
2 F 10 Ird RDA input_delay 200
z,j\ Clocks £ Inputsioutput: 11 [m| RDOR mp;_daay
[ FifoDemo_s... [ FifaDema.s z ; \iﬁ:ETn ?npi':e:ay S
2 n input_clelsy K
:11: ; WRON output_delay
16 ~ s
17 [
18 [~
13 [~
20 =4 -
[« [* T Clocks }InputsiOutputs § Rewisters £ Multi-Cycle Paths £ Felse Paths 4_Attributes £ Cther J 1K | _>|_I e
| F\fUDBmU.SdCI el iel =
| I
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Constraint Editor (Cont.)

Synplify - [FifoDemo.sdc {constraint File }] o [=]

[l File Edit Wiew Project Run HDL Analyst Format Options indow Help _|5|1||

PEOSEGE + BB a |[Ox0F2 &2 DY

Synplify - [FifoDemo.sdc {constraint File }] i _ Ol x|
Enabled Register -
- = [ File Edit ¥iew Project Runm HOL Analyst Format Options Window Help -8 |1||
v
2 =" = - by 1
B-: PED HE « 8B n |OGT2 |82
v
% o4
-
3 |l Enabled From To Through Cycles Comment
9 o4
5 ;i ;i
v o4 ¥ Synplify - [FifoDemo.sdc {constraint File )] - |EI|1|
8 2 v [=d]
¥ v [l File Edit Wiew Project Run HDL Analyst Format Options indow Help . = ﬂ|
9 v 3 ¥
10 E =1 ’ = T by i
i | m P B HE + IROO & |[Or0T2 |82 D
i ~ 5 [
12 e 3 " =
13 I = r Enabled From To Through Comment
[
14
¥ 8 [ i ~
15 ~
5 4 2 ~
16 I~ = 3 I~
7 [ ¥ 7 B
18 [ 11 I~ 3 B
19 I~ 12 p 5 [
20 ~ 13 p 7 (o
4 [+ Clocks £ InputsiOutputs ) Registers & bt 14 Ird 5 v
@ FifaDema_s... FifoDemo.stI 15 I 9 =
16 I 10 ~
17 ~ i ~
18 T 1 ~
13
18 B ¥
14 2
20 Ird
15 ~
4 [ » [ Clocks £ InputsiOutputs A Registers » Multi-Cycle P 16 (o —
[ FifoDemo_s... fF FifoDemo.stI " ¥
18 ~
19 ~
o -
4[]\ Clocks £ InputsiOutputs J Registers & Multi-Cycle Paths i False Paths £ Aftributes J Cther 7 14| | »
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Constraint Editor (Cont.)

Synplify - [FifoDemo.sdc {constraint File Y] ; _|EI 5[
I File Edit View Project Run HDL Analyst Format oOptions Window Help - ﬂlil|

PREOSEGS » o8| allordaz|a2 9

Enabled | Object Type Object Attribute Value | Val Type Descrip
1 = fsm testfifol 8 test_state[0:3] syn_encoding oray string :FSM encoding (onehot, s
2 =
5 1 F
4 17 Synplify - [FifoDemo.sdc {constraint File }] = IDIﬂ
£
= g EIFile Edic Wew Project Run HDL Analyst Format Options Window Help = |ﬁ'|1||
W
7 ¥ E=— = = |
— PEO GE a0 a|®rT2 |82
5 1 F
10 = Frequency| Period Rize At Fall At |Duty Cycle| Route (Wir. =
= = Enabled Clock (MHz) (ns) Clock Group (ns) (ns) (%) (ns} Cln—i |
12 [ 1 4 =10l
= ~ 2 [~
14 [ 3 (7 [ Eile Edit ¥iew Praject Run |HDL Analyst Formst Options Window Help == ﬂ‘
v 3
N - B Ly @ Tz |le 2 O
16 = = | P E=Y Technology L3 Elathenad Yiew 3‘:& ‘6 :‘3— = Hai L
17 =4 = ¥ Far Scope
¥ squency| Period | . j i~
18 ~ Frequency| Period Rize At Fall At |Duty Cycle| Route |Wir—
— e 7 P Enabled Clock (MHz) tns} Clock Group (ns) (ns} () (ns} Ch
= P 8 2 1 ~ i
4P Clocks £ InputsiOutputs 4 Registers £ Multi-Cycle 9 ~ 2 I [
Y FifoDemo_s... 5 FifoDemo.sde 1 | 2 I I
W V 4 [c] i
TR s |'w I
g ~ 5 7] i
14 (] 7 2 f
& |7 5 (e i
18 ¥ 3 e :
17 |7 1w ~ I
18 2 il ~ [
19 (] 12 = I
30 5 13 = I
14
[* [* T\ Clocks §_InputsiOutputs A Registers A Wuli-Cycle Paths £ False Paths g Attt 5 f
= 15 = I
@ FifaDema_s... FifUDEI‘ﬂU.SdCI 16 ~ r
7w [
B " [
ER N i
20 [ =
[ [T’ Clocks £ InputsiOutouls £ Registers £ Mult-Cycle Paths £ False Paths {_Aftributes & Other J 1 | B
@FifoDamoﬁs... ii| F\quamU.stI
Analyze RTL level schematics after compiling &
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Constraint Editor (Cont.)

Synplify - [Sheet 1 of 1 - top level {of module FifoDemo) (RTL ¥iew) Impl-hdl ] gl x|
@ Ele Edt View Project Run HDL Analyst Options Window Help _I_I- =) ZI‘

PEOSHESE + 0RO a @072 8206

< Instances [7)

< Portz[13]
+] & Nets (19)
< Clock Tree synplify - [sheet 1 of 1 - top level {(of module FifoDemo) (RTL Yiew) Impl-hdl ] 3 _|EI|£|
@E\Ie Edit Wiew Project Run HDL Analst Options | Window Help _|5||1||
I
Cascade
J=h ~u = I by i
PEOSHIS + m proze|s2 04
Tile: Mertically
[+] < Instances [7) Arrange Icons
< Poite [13] Close Al

S Metz(19)
[+]- < Clock Tree

'71 <no project loaded=>

synplify - sheet 1 of 1 - top level (of module FifoDemo) {RTL ¥iew) Impl-hdl - |E||L|

File Edit Wiew Project Run HDL Analyst Options Window Help |
o = 2
PEOSHGE + D8 a| @207 = £ 2 04

g sheet 1 of 1 - top level {of module FifoDemo) (RTL ¥iew) Impl-hdl =181
[+]- < Instances [7)

< Partz [13)

< Nets[19)

<< Clock Tree

FifoDemo_s...| {7 FifoDemo.sde (F) FifoDema

Demo.sdc (constraint File ) o ] 4

oo = Frequency| Period Rize At Fall At |Duty Cycle( Route =
@ F\anemo_s...I [ FifoDema.sde: @ FitaDema. srs Enabled Cluce (MHz) ns) EluckiGi ns) ns) (%) ns) j

A<

-
— |
4| ¥[\Clocks 1 Inputsiovipus f Registers 1 Mulli-Cycls Fethe A False Falhs j, Attributes A Other 7 1K | B

B FifoDemo_s...| [ FifDema.sde () FifaDema sis I
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Synplicity Directives and Attributes YActel

m Let You Direct Analysis, Optimization, and Mapping of
Design during Synthesis

m Attributes Control Mapping Optimizations

® Attributes Can Be Entered in either .sdc Constraint File or
HDL Source Code

€ Synplify Supports Limited Number of Attributes that Can Be
Entered in Attribute Pane of the SCOPE Editor

€ Most Attributes Are Entered in your VHDL or Verilog Code

m Directives Control Compiler Optimizations
® Directives Must Be Entered in HDL Source Code

CHIP
is all you nee
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alspreserve

Actel-Specific Attribute

B Keeps Net from Being Collapsed in Designer (Back-end)
Tools
® Must also Add syn_keep to Ensure Synplicity Retains Net
® Synplicity Adds alspreserve Attribute to EDIF Netlist
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alspreserve

Syntax

m Verilog Syntax
object /* synthesis alspreserve = 1 */ ;

® Example:

module foo (in, out);
input [6:0] in; output out; wire  out;
wire  or_outl /*synthesis syn keep=1 alspreserve=1 */;
wire and_outl; wire and_out2;
wire  and_out3 /* synthesis syn_keep=1 alspreserve=1 */;

B VHDL Syntax

attribute alspreserve of object : signal 1s true ;
® Example:

architecture comb of foo is
signal and_outl, and out2, and out3, or_outl : std logic;

attribute syn_keep of and out3 : signal is true;

attribute syn _keep of or_outl : signal is true;

attribute alspreserve: boolean;

attribute alspreserve of and out3 :signal is true; ﬂgﬂﬁwmd
attribute alspreserve of or _outl : signal i1s true;
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syn radhardlevel

Actel Antifuse FPGA Specific Attribute

B Sets Register Model for Module,
Architecture or Registers

B Often Used for Radiation-Hardened
Designs

m syn _radhardlevel <string value>
® cc - Use Combinational Cells to
Implement Storage Elements

® tmr - Use Triple-Module Redundancy to
Implement Registers

® tmr_cc - Use Triple-Module
Redundancy where Storage Element Is
Composed of Combinational Cells

® none - Use Standard Registers

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary
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syn radhardlevel

Example (cont.)

SCOPE attribute tab:

Synplify - [FifoDemo.sdc {constraint File ) *] - |EI|£|
=
Enabled | Object Type Object Attribute Value | Wal Type Descrip
1 Imd wowvork registers syn_tadhardlevel nong -
2 Ird register [T syn_tadhardlevel [ulsd string :Radiation-hardened imple
3 v
i [ \ \ -
4 [ Clocks £ InputsiOutputs £ Redgisters & Muli-Cycle Paths 4 Felse Paths 3 Attributes 4 Other ,4\ || | | »

AN

Source files: use C-module flip-flop for gA

Source Files

D:"-.E.EtelpriWHDL_fiIes'\registersEhhdl
E@ regizters [project]
2 . .
[work] oo_sl vhd [VHDL] < Add to infer C-module flip-flops

[work] 25454 vhd [VHOL]

P [wark] registers.vhd [WHDL]
=3 constraint o
E rE!EIiE:tE' = C [|:|:|r'JEITF=.":".”'JT] d = q E:
W hdl [registers) L ok
L
dfeib
2
[ = . 1 FE =
I
rezet v o= = CHIP
9B is &ll you need
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syn_encoding

Attribute

m Sets Encoding Style for State Machines
® Overrides Default Style

B Default Style - Compiler Selects Encoding Style Based
on Number of States as Follows:

® 1 - 4 States: Sequential
® 5 - 24 States: One-hot
® > 24 States: Gray
B syn encoding Can Have the Following Values:
® onehot
® gray
® sequential

® safe
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syn_maxfan

Attribute

B Controls Maximum Fanout of Instance, Net, or Port

B Limit Specified by this Attribute May Be Treated as Hard
or Soft Depending on Where It Was Specified
® Soft Limit May Not Be Honored if it Degrades Performance

B You Can Apply syn_maxfan Attribute to Module,

Register, Instance, Port, or Net

€ For ProASIC and APA Designs Only — You Can also Apply to
Module or Entity
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syn_maxfan

Usage

B SCOPE Constraint Editor Usage

ifi find_min_syn.sdc {constraint File )} * - |EI|E|
- - C
Ohject Attribute Value | Val Type
1 dztll_n syn_maxfan 100
2 datl2_n syn_maxfan 100 -
1 | ¥ |4 Registers §_Multi-Cycle Paths 4 False Paths £ Max Delay Pathe j Attributes | 4 | _r|_|

B SDC File Syntax
define_attribute { object } syn maxfan { integer }
® Example — Limit Fanout for Signal clk to 200:

define_attribute {clk} syn maxfan {200}

CHIP
is &ll you need
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syn_maxfan

Syntax

m Verilog Syntax
object /* synthesis syn maxfan = "value" */ ;

® Example:
module test (registered data out, clock, reset, data iIn);

output [31:0] registered data out; 1nput clock, reset;
input [31:0] data_in;

Input reset /* synthesis syn _maxfan=1000 */;

// Other code

mVHDL Syntax

attribute syn maxfan of object : object type i1s 'value" ;

® Example:

entity test 1is
port(clock, reset : iIn bit;
data_in : i1n bit _vector(31 downto 0);
registered_data_out: out bit vector(31 downto 0))

attribute syn_maxfan : integer;
attribute syn _maxfan of reset : signal is 1000; s
-— Other code
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syn_replicate

Attribute

B Prevents Replication of Register
® assign syn _replicate = 0 Turns Off Register Replication

® Cannot Force Tool to Replicate
® Works along with max_fanout Value

® Only Supported on Individual Register

B When Will Synplify Replicate or Buffer?

® Generally Flip-flops Are Replicated to Achieve Fan-out
Control

® For Combinatorial Cells, Buffers Are Added

CHIP
is &ll you need
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syn _replicate

Usage

B SCOPE Constraint Editor Usage

i find_min_syn.sdc {constraint File } * - |EI|E|
B
Ohject Attribute Value | Val Type
1 d=tl _n ayn_replicate 1]
2 d=ti2_n yn_replicate 1

w
1 | v |4 Registers & Mufti-Cycle Paths { False Paths A Max Delay Paths  Attributes ]| 4 | i B

: 1 enables replication
m SDC File Syntax 0 disables replication

define_global attribute syn replicate = { 1 | O }
Example - Disables All Replication in Design:

define_global attribute syn _replicate {0}

CHIP
is &ll you need
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syn _replicate

Usage (cont.)

0 disables replication

m Verilog Syntax
object /* synthesis syn replicate =1 | 0 */;

® Example:
modulle norep (Reset, Clk, Drive, OK, ADPad, IPad, ADOut);

reg [31:0] IPad;
reg DriveA /* synthesis syn replicate = 0 */;
assign ADPad = DriveA ? ADOut : 32%bz;
always @(posedge Clk or negedge Reset)
iIT (TReset) begin
DriveA <= 0;
IPad <= 0; end

else begin
DriveA <= Drive & 0OK;
IPad <= ADPad; end ﬂg“w
endmodule i all you need

© 2006 Actel Confidential and Proprietary September, 2006
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syn _replicate

Usage (cont.)

mVHDL Syntax false disables replication

attribute syn replicate of object : object type i1s
true | false ;

® Example:

entity norep is port (
Reset : 1n std logic;
Clk - 1n std_logic;
Drive : i1n std logic;
OK : i1n std_logic;
ADPad : i1nout std logic_vector (31 downto 0);
IPad : out std logic vector (31 downto 0);
ADOut : 1n std logic vector (31 downto 0));
end norep;
architecture archnorep of norep is
signal DriveA : std _logic;
attribute syn _replicate : boolean;
attribute syn _replicate of DriveA : signal is false;

begin

-- Other code ,#cmp
is &ll you need
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syn_sharing

Directive

B Enables/Disables Resource Sharing of Operators inside
Module during Synthesis

® By Default, Directive Is Enabled (Value 1 for Verilog, true for
VHDL).

® If Resource Sharing Check Box in Project View is Disabled,
You Can Still Enable Resource Sharing Using syn_sharing

Directive

CHIP
is &ll you need
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syn_sharing

Usage

m Verilog Syntax
object /* synthesis syn sharing =1 | 0 */ ;
® Example:

modulle my design(out,in,clk 1n) /* synthesis syn sharing=0 */;

// Other code

B VHDL Syntax

attribute syn_sharing of object : object type is " true | false';
object can be architecture name

® Example:
entity alu 1s
port ( a, b - 1n std _logic vector (7 downto 0);

- );
end alu;
architecture behave of alu is
—— Turn on resource sharing for the architecture.
attribute syn_sharing of behave : architecture is "true'; ﬂg

begin
-—- Other code

CHIP
is &ll you need
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syn_noclockbuf

Synthesis Attribute

B Selects/Deselects Automatic Clock Buffering

® Value of ‘1’ (or Boolean TRUE) Turns OFF Automatic Clock
Buffering

® You Can Apply syn_noclockbuf Attribute to Module, Register,
Instance, Port, or Net

m Synplicity SCOPE Constraint Editor Usage

il NOT IN PROJECT!! DDR_16_syn (constraint File ) * - |I:I Iil
i
Object Attribute Value | Val Type ﬂ
1 clk_in1 syn_noclockbuf 1
2 clk_in2 syn_noclockbuf 0 -
4| » [{False Paths {Max Delay Paths } Attributes § Other / KR |l B

CHIP
is &ll you need
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syn_noclockbuf

Attribute Usage (cont.)

m Verilog Syntax

object /* synthesis syn _noclockbuf = "value" */ ;
® Example:

module test (registered data out, clock, reset, data iIn);
output [31:0] registered data out; 1nput clock;

input [31:0] data_in;

Input reset /* synthesis syn _noclockbuf=1 */;

// Other code

B VHDL Syntax

attribute syn _noclockbuf of object : object type is "value"
® Example:

entity test 1is
port(clock, reset : iIn bit;
data_in : i1n bit _vector(31 downto 0);

registered_data_out: out bit vector(31 downto 0))
attribute syn_noclockbuf : boolean;

attribute syn _noclockbuf of reset : signal I1s true; igmw
-— Other code

is &ll you need
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syn_insert buffer

Synthesis Attribute

m Directs Synplify To Infer Specific Pads
® No Instantiation Required
® Simple To Use: SCOPE, VHDL Or Verilog
® Can Operate On Top Level INPUT Ports Only
® Can Infer All INPUT And Global PADS
® Not Documented in Help, SCOPE Menu Drop Down

m Synplicity SCOPE Constraint Editor Usage

il DDR_16_syn.sdc (constraint File )

Enabled | Object Type Object Attribute Value Yal Type Description

clk250 syn_inzert_buffer CLEBUF _GTL25

1
2
3
4
a2
=3

EUE I HE HER I

4] » [\ Clocks A Clockto Clock £ InputsiOutputs 4 Renisters 4 Multi-Cycle Paths £ False Paths £ Max Delay Paths j Attributes 4 1f 4 »

CHIP
is &ll you need
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syn_insert buffer

Attribute Usage

m Verilog Syntax
object /* synthesis syn_insert_buffer = <name> */;
® Example:

modulle designl (clk250, . . .);
Input clk250 /*synthesis syn_insert buffer = “CLKBUF GTL257*/;

output .

B VHDL Syntax

attribute syn_insert_buffer of object : signal is <name>;
® Example:
entity designl is

port ( clk250: in std logic;
-);

attribute syn_insert buffer : string;
attribute syn_insert _buffer of clk250 : signal i1s "CLKBUF _GTL25"; ﬂg

CHIP
is &ll you need

end designl;
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syn _global buffers

Synthesis Attribute (ProASIC3\E)

B Specifies The Number Of Global Buffers To Be Used

® Use This Attribute To Restrict The Number Of Global Buffer
Resources Used by Synplicity

@ Attribute Is Applied Globally On The Top-level Module Or
Entity

® Value Can Be Any Integer Between 6 And 18
m Synplicity SCOPE Constraint Editor Usage

il DDR_16_syn.sdc (constraint File )

Enabled | Object Type Object Attribute Value | Wal Type Description

vowvork DDR_16 zyn_global_bufers o]

AAARAA

1
2
3
4
=
-]

4] [\ Clocks £ Clockto Clock £ InputsiOutputs 4 Reaisters 4 Multi-Cycle Paths A False Paths 4 Max Delay Paths k Attributes £ 1] 4 | | »
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syn _global buffers

Attribute Usage

m Verilog Syntax
object /* synthesis syn_global buffers = <maximum> */;
® Example:

module top (clkl, clk2, clk3, clk4, clk5, clk6,
clk7,clk8,clk9, clkl1l0, clkll, clkl2, clkl1l3, clkl4, clkl5,
di, d2, d3, d4, d5, gl, g2, reset)

/* synthesis syn_global buffers = 10 */;

B VHDL Syntax

attribute syn_global buffers of object : object_type is <maximum>;
® Example:
entity top 1s

port( - - - )
end top;

architecture behave of top is
attribute syn _global buffers : iInteger; ﬂg

CHIP
is &ll you need

attribute syn _global buffers of behave : architecture is 10;
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Actel Attribute and Directive Summary

NAME

TYPE VALUE

VActel

DESCRIPTION

alspreserve A Boolean Prevents a net from being removed during Place and Route
sequential,
onehot,
syn_encoding A gray, safe |Specifies encoding style for state machines
1/0 Prevents an internal signal from being removed during
syn_keep D true / false |synthesis and optimization
syn_maxfan A integer Controls the maximum fanout or an instance, net or port
1/0
syn_noclockbuf A true / false |Disables automatic insertion of clock buffers
Specifies register design technique to apply to a module,
syn_radhardlevel A string architecture or instance
syn_replicate A 1/0 Disables register replication
1/0 Enables / disables the resource sharing operators insida a
syn_sharing D true / false |module during synthesis
1/0
syn_insert_buffer A true / false |Directs Synplify to use specific 1/0 pads
Specifies the number of global buffers to be used in a
syn_global_buffers A integer ProASIC3\E design

CHIP
is &ll you need
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Synplify and Synplify PRO for Actel VActel

B Synplify for Actel Is Equivalent to Synplicity's Synplify
Product.
® Included in Libero Gold
® Limited to Actel Products Only

m Synplify Pro AE has Additional Features
® Included in Libero Platinum
® Limited to Actel products only
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Synplify® AE and Synplify Pro®

Features Comparison

Synthesis options within Libero IDE

Synplify Feature Synplify AE! Synplify Pro AE?

Synplicity's Proprietary Behaviour Extracting
Synthesis Technology (BEST™) Algorithms

Integrated Module Generation and Mapping
SCOPE Multi-Level Design Constraints
Comprehensive Language Support
Language-Sensitive Editor

Intuitive Use Model with Intelligent Defaults
Direct Synthesis Technoelogy

Third Party Tool Integration

Advanced Register Detection

Hierarchy Browser Display

Tel Seripting

olh 2B 2B 28 2B 28 2B 2B 2B 2B 2R 2

HOL Analyst® Solution

L I8 28 28 28 28 2B 28 2B 2B b 2B IR 2

Hetlist Hierarchy -#
Actel Device Support All Devices All Devices
Multi-Point™ Synthesis -
Retiming/register balancing -
FSM Explorern -
Graphical State Machine Viewern -

Probe Point Creation -

Generic Cross-Probing of Critical Paths -

Gated Clock Conversion -
CHIP
is &ll you need

¢ 444

Multiple Implementations -
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& synplify 7.2 Help B ] 54
File Edit EBookmark ©Options Help

Synplicity Help

antentsl Ihdex I Back I FErrint I 44 I s I

Locating a Specific Help Topic

If context-sensitive help (F1 ar the Help button) fails, or wou cannat pinpaint the
information you want, vou can search for a help topic using ane of these methods:

Ifwaou till cannot find the infarmation that yau need, contact yaour local Synplicity
customer application engineer or ga to the Synplicity Suppartwebsite at
httpe . synplicity. comfsuppotdind e himl,

Search the index

Click Index and enter the first few letters of the word ortopic. Select an entry from the
list displayed, and click Display. Most commaonly used terms are indexed, so this is
the most comvenient way to locate a topic.

Browse the table of contents

Click Contents at the top of this screen and then browse through the help topics in
the window that opens. If vou need 1o know how the information is organized, refer to
Online Help Information fag.

Search with the Find command

Click Contents atthe top of this screen and then click the Find tab on the next
window. Enterthe keyword orword string wou are locking for in the first field, select
fram the appropriate matching wards listed in the second field, and then selecta
tapic from the list displayed in the third field. Click Display. The Find listis more
comprehensive than the index, but itis much longer and can be cluttered with words
that are notuseful. Try the index first.

Copyright € 1334-2002 Synplicity, Inc.. All rights reserved.

Introduction to Libero v7.2.2

m Synplicity Has Complete On-
line Manual

® Invoked from Help Pulldown
or by Pressing F1

CHIP
is &ll you need
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Post-Synthesis Simulation

Design Capture

Introduction to Libero v7.2.2

&’
Simulation Synthesis | Post-Synthesis Simulation
& < ' Y _‘

y

Place & Route

.
ras

Post-P&R

- o

imulation

\ 4

Programming

© 2006 Actel Confidential and Proprietary
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Post-Synthesis Simulation

B Steps:
® Synthesize Design with Synplicity
€ Generate EDIF Netlist from Synplicity

€ Libero Automatically Creates Structural VHDL or Verilog
Netlist

® Run Post-synthesis Simulation on Structural Netlist

CHIP
is &ll you need
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Post-Synthesis Simulation

m Click on “Simulation” in Design Flow window or...

Libero IDE - C:WctelprjiLibero_APA_labsWHDLSolutions\TopiTop. prj - [Design Flow] =13
3 File Edit View Process Options Implementations ‘window  Help - 8 %
FPEEDOS i ?
Current implementation: |Imp|‘| j g @
<= DESTYIT CI0Y T007TS T O v
= Default Canfiguration — — —
ES s bl = | = = Pre-Synthesis
Open HOL file L \-"ie;-;[-)draw *> Post-Synthesis Configure Design Flow...
Check HOL file FostLayout
Create Symbol
Organize Designer Constraint Files.,. .
5 Syrplify Synthesis File:s l
Create Stimulus » Simulation
Open Stimulus . B Simulation B Stimulus
Organize Stimulus ¥y

taodelSi
Run Pre-Synthesis Simulation oo

> Run Post-Synthesis Simulation

Run Post-Layout Simulation ¥

Double
Click!

Run Designer hesis \

Run Silicon Sculptar
Run FlashPro Route % I

Properties er Post-Lawout Files

< >
Design Hierarchy | Filz hianager Design Flow

Generating 'synthesisitop.vhd'... -

Done. = CHIP
is &ll you need

| P\AII ."{. Errors .}‘. Warnings I?'.|InF0 I.-'r

WHOL FAM: PA DIE: APADYS |PKG: 208 POFP
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Post-Synthesis Simulation

B ModelSim automatically
compiles structural netlist
exported from Designer

® Runs simulation for 1 uS
® Structural library mapping

handled by Libero

® Pre-compiled libraries do
not require compiling prior

to simulation

Introduction to Libero v7.2.2

IﬁfMudelSim ACTEL 5.6b - Custom Actel ¥Yersion
File Edit Wiew Compile Simulate Tools  Window  Help

=0l x|

L

B @GR wnHELEIGEH BT M

ER Loading D:/Libera/tModel/win32acoem/./actel/vlog duceler

=== ] Lesthench: testbench
o stimuluzs_0: stimulus

o count_: count

ator. CLEBUF

# Loading D /Libero/Modelfwin32acoem/,. /actelvlog/dxceler
ator AMD 3B

# Loading D:/Libero/M odel/win32acoem/./ actel vlog dxceler

-

=t wave - default

File Edit %ew Insert Format Tools  indow

atar BUFF
# Loading D: /Libero/M odel/win32acoem/./actel vlog dwceler
ator HCLKEBLIF
# Loading D:/Libero/Model/win32acoem/,. /actel vlogduceler
ator, Dfpr
.EI # Loading D:/Libero/M odelfwin32acoem/./actel Mvlog Awceler
ator IDP_MLKZ
1| [ »
Librany | zim e -
|N0w: 1us Delta: 10 |5im:ftesthench y
¢
=10l x|

k.

EEHE BB

1

EE 0 Jtestberch/COUNT | 000c | RO NT I I (O DER WAl 0002 10003

1]

1000 ng

|:| ns

IP <|| rIM

103 ns to 226 ns

dh iR Kl (N @G @ EFELEIEEH 3

-
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Place and Route

Design Capture

g{*::ﬂ

y

Simulation Synthesis Post-Synthesis Simulation

Place & Route

A
v

Programming

Post-P&R Simulation

¥ L4

\ 4

CHIP
is &ll you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006






Open Design for Place & Route

m Click on “Place & Route” in Design Flow Window or...

Libero IDE - C:Victelprjilibero_APA_labs\WHDLYSolutionsiTopiTop. prj - [Design Flow] g|
’3 File Edit VYiew Process Options Implementations Window Help - 8 x
FEADE= o Gy 7
Current implermnentation: |Imp|‘| j | @
i
= — 1 r
Default Configuration ‘ | ¢
s I —— A Sunthesi Simulation
©ppen HOL File ynihests

o

Synplify

E gj E Stimulus = Stimulus

Stimuluz Editar | W aweFormer Lite

Check HOL file ulation

Create Symbaol

Organize Designer Constraint Files. ..

5 Synplify Svnthesis

. » .
Create Stimulus Fost-Spnthesis

Open Skimulus 4 Filez

Qrganize Stimulus
HplacekRoute

Run Pre-Synthesis Simulation A L W
Fun Post-3ynthesis Simulation Desigrer Pl iles

Fun Post-Layout Simulation

EEL EProgramming EProgramming
— S — B2
Run Silicon Seulptar STAPL File FlazhPro Silicor S culptar 3
Run FlashPro >
Dezign b Propetties _J
Starting Synplifv... Y
Starting Synplifv...
Starting Synplifv... 2
o 15
| [\AII A Errors .}\ Warnings I}\Infn /
Run Designer WHDL FAM: P& |DIE: APADYS PRG: 208 POFP
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Designer Interface

#% Designer - [top.adb™]
8 Fle wew Tools Options Help -8 x

|(e1] 2|| Al 2%]x|5]E]s]6) B Designer Provides Graphical
Flow Manager to Lead
Designer through Design Flow

| Design Flow

I+l » :n -

Compile Layout

L[]

B Completed Tasks Highlighted

B Design Flow Steps Listed at
Top

|— MultiView Mavigator

@ ol ol

PinEdito ChipPlan

m User Tools Grouped Below

x| Opened an existing Libero design C:\lictelpriiLibero APL labshWHDLY Solutions' Top &
] 'EA MNAWE' set to 'top_ha'
The Execute Script command succeeded | 00:00:00 )
Writing MNMAT GCF
v
< >
| r‘\AII ."{. Errors .}". \Warnings I}',|InFc- ."'r
Writirmg ADL K FaM: Pa | DIE: APADYS |PKG: 208 POQFF @

CHIP

N\
Designer Error Manager Tabs (same as Libero) s ol you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



Designer TCL Script Support

Industry-standard Language
® Tool Command Language

B Launch Multiple Tools from
Single Script

B Launch Multiple Design Runs

Designer

CHIP
is &ll you need
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Running Scripts within Designer

m In File Menu, Click Execute Script File
® Displays Execute Script Dialog Box

Execute Script ‘
Script File: || EnTer name Of Scr'lp‘l' fl'@

Browsze |

Enter arguments to be passed
to script file

Argurents:; I

Fun I Cancel | Help |

|

Click Run to execute script

Tcl Scripts can be Executed from the Command Line:

Example:
d:\Libero\Designer\bin\designer script:my_script ‘#

CHIP
is &ll you need
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Recording Scripts

B Designer Can Export Tcl Script File that Contains
Commands Executed in Current Session

B Exported Tcl Script can be used to ...

® ... re-Execute Same Commands Interactively or in Batch
® ... Become More Familiar with Tcl Syntax

CHIP
is &ll you need
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Importing Source Files

#® Designer - [top.adb?]

EINGEN view Tools Options  Help -8x MUITiple files Can be impor'.red

0 e, . Chrl+M I T L[4
—  Open.. Chrl+0 ﬂ -HE :? g ﬂ
Clase

Save Ctr+s

N s Design Flaw | Libero sends Netlist and
D Constraint files to Designer
Automatically

at the same time

Import Source Files. ..

Import Auziliary Files, ..

Auudit Settings. .. ’ g* ig » =

Export 4 et HH *D .
Preferences... p“:—rimingg I m po r'T F l I e Types :

1 top.adh . .
B sigator File Type Extension
EDIF * ed*

3 Chackelprit,. . Afind_min, adb
VHDL *.vhd

4 \ackelprl, Aimpltitop.adb *;ﬁ
Exit

E@*%M|

ke I/0 Attribute
Impott Source Files Ver | | Og * \V;
Mate: the relative arder of th i f file:s iz important. H
‘when importing muliple EDIF or VHDL. fles, the top-ievel fls must be last (at the bottar). Actel ADL Netlist * adl
Uze the Up and Down buttons to specify the relative order of the files. . - *
ﬂ Ir Source Files Type ﬂ Add... | ~ C n t I Cal Ity .C rt
1 DoactelpriCertification_q2035Yind_mindesignerfind_min.edn en -
1 = od..| Timing Constraint
5 v File *.sdc
T |8 VE? Delete | -
: 2 v ProASIC Constraint
< + d H
o7 . =5 File *.gcf
] - $ - ;
Impark sour: e » i - _I _I 03 PGFP PhyS|Ca| DeSlgn
e —— eep existing phyzical constraitts . .
y Constraint File *.pdc
Audit timestamp: IMon Sep 08 12:41:44 2003 Audit aptions... |
(1] I Cancel | Help | _CH IP
is &ll you need
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Importing Auxiliary Files

#® Designer - [top.adb?]
EINGEN view Tools Options  Help

Import Source Files. ..

Import Auzxiliary Files, .
Audit Settings. ..

Expoark
Preferences...

1 top.adb

2 DivAckelpril,, mulk12x12,adb
3 Chackelprit,. . Afind_min, adb

4 \ackelprl, Aimpltitop.adb

| 5352|210

0 Mewa..,, Chrl+1
_—  Open... Chrl+0
Clase
Save Ctr+s
Save As...
Execute Scripk. .. Chrl+U

:
{1~
» s

Design Flow

L[]

Layouk

vigator

[E \ wg@-\

DHE m
=je) "U.

Programming File

Import File types:

Optional step to import pin
files, timing constraints, etc.

Import Auxiliary files after
compile completes

Irport auxiliaty File
—

Ok I Cancel

Help

Exit
Import Ausiliary Files
x| Tmport Auxiliary Files Type ﬂ Add... |
r oo B |L|
o 2 todify... |
(=5 3
4
The Ir |3 ﬂl
B
I
[ Than £ |5 T

File Type Extension
Criticality *.crt
PIN *.pin
SDC *.sdc
Physical Design

Constraint * pdc
Value Change Dump * ved
Switching Activity

Intermediate

File/Format * salf
Design Constraint File *.dcf

Introduction to Libero v7.2.2
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CHIP
is &ll you need
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Entering Constraints in Designer

m Option 1 - Import Files in Designer
® Source or Auxiliary Files

B Option 2 - Import Files in TCL Script

B Option 3 - Set All Constraints Directly in Designer
® Physical - PinEdit
® Timing — SmartTime or Timer
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Constraint File Types

m Physical

® Pin Locations

® SX-A, SX-S - .pin File

® APA - gcf File

€ Axcelerator, ProASIC3/E - .pdc File
® All I/O Attributes

€ Axcelerator, ProASIC3/E - .pdc File

H Timing
® All Constraints
& All FPGA families — .sdc File

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary

September, 2006
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Designer File Auditing

puditstatus. m Designer Audits Source Files to
The fallowing files are out-of-date: ﬂ Ensure Imported Files Are Current

D:hActelprhCertification_q2024find_minhdesignersind_min.edn
® All Imported Source Files Are Date-
and Time-stamped

<] o ® Designer Notifies You if File Is
—Wiould you like to: C h an g ed

" Mot audit these files for the current design sessiore

¢ ree e m Audit Settings Can Be Changed (File
R > Audit Settings)
® Enable / Disable Auditing

< @ Move File to New Location
____ Soucefictlmes | Tye [ Awit | __Resut ® Associate File with Current Date
1 oA ctelprCedification_q203534ind_mindesign | edn = paszed .
and Time
Audit timestamp: IMon Sep 08 13:41:44 2003 Fieset to cumert date Mtime
ok, I Cancel Help ¢csgwyw nead
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Importing Files into Designer

Summary

B Import the Following Source Files

® EDIF, VHDL, Verilog Netlists
® PDC, SDC, and GCF Files
® Source Files Are Audited per User Settings

B Import the Following Auxiliary Files
e DCF, SDC, PDC, VCD, and SAIF Files

CHIP
is &ll you need
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Designer

Compile

5 Designer, - [top.adb™]
f8 Fle Wiew Tools Options Help -8 x

D/ |@ ®| & S[E) »{£3 £

Design Flow

N

’ | R L» .
Compile Layuut
‘\__/’

Multiview Navigator

A ol BfE

PinEdito ChipPlan

I—

L=l

Imported the files: -
C:hhctelprihLibero APL labsh\WHDLY 3olutions' Tophsynthesis\top.edn
C:hhctelpridLibero APL labsh\WHDLY 3olutions' Tophconstraintdtop.gef

The Import command succeeded | 00:00:12 )

< >
| [\AII A Errors .}\ Warnings I}\Infn /

Ready FAM: P& DIE: APADYS PG 208 POFP

© 2006 Actel Confidential and Proprietary

Introduction to Libero v7.2.2

Reads Netlist

Compiles Design into Actel
Database (ADB) File

Runs Combiner

Performs Design Rule
Checking

Checks for Netlist Errors (Bad
Connections and Fanout
Problems)

Removes Unused Logic
(gobble)

Verifies that Design fits into
Selected Device ‘#

September, 2006




Compile Wizard

Device Selection Wizard - Dperating Conditions

—Junction Temperature

Ranage Best Typical W orst
IM vI ||:| IEE I?EI
—Waoltage
Range Best Typical Warst
lcom = |15 [15 [1.425
/0 Biest /0 Twpical (/00 arst
o |0 |n

Cancel ¢ Back I Finizh I

Help |

Introduction to Libero v7.2.2

Select:
m Die
m Package
m Speed Grade
m Die Voltage

Select Restrict Pin Usage
m Reserve JTAG Pins
B Reserve ActionProbe Pins

Select Ambient Temperature
m Commercial (0 - 70°C)
m Industrial (-40 - 85°C)
m Military (-55 - 125°C)
m Custom

Select Voltage Range ,#

is &ll you need
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Netlist Optimization Constraints

ProASICPLYS Designs

B Attempts to Remove All Cells from Netlist that Have No Effect
on Circuit’'s Functional Behavior
® Reduces Overall Size of Design
® Produces Faster Place and Route Times
® Takes Advantage of Inverted Inputs of Logic Tiles

B By Default All Optimizations Are Performed on Netlist

m Original Netlist Preserved
® Removed Cells Back-annotated with Ons Delay in SmartTime

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



Netlist Optimization Constraints Hcfel

Options

® buffer - Removes All Buffers Provided Maximum Fanout Not
Exceeded

® inverter - Removes All Inverters Provided Maximum Fanout Not
Exceeded

® clocktree - Removes All Inverters and Buffers in Nets Connected
to Clock Inputs on All Flip-Flop Cell Types

® resettree - Removes All Inverters and Buffers in Nets Connected
to Reset Inputs on All Flip-Flop Cell Types

® const - Replaces All Logical Elements with One or More Constant
Inputs (Connected to Logical “1” or “0”) by Simplified Logic

Function
€ If Replacement Logic Function Is Inverter or Buffer, that Element Is
Removed
® dangling - Recursively Removes All Cells Driving Unconnected
Nets

CHIP
is &ll you need
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Import Log

Flash Designs

Hm Import Log Written after Compile Step in Designer
® Created under <name>.dtf directory

m \What it Reveals

® Promoted Globals

® Distribution of Fanout

® Device Utilization (RAMs, PLLs, IOs, Global Routes, Logic)
® Internal and External Nets (Min, Average and Max fanout)
® High Fanout Net Candidates to be Mapped to Spines

® Internal Clocks

—ioix
J File Edit ‘iew Favarites Tools  Help E
J SBack * = - | @Search L Folders @Histnry |E G x =
J.ﬁ.gldress 1 counter.dtf j &0
Falders x(=

=[] counter -

E|_| Clesinre

© LT simulatinn ul _CH|||P ’
|2 object(s) (Disk free space: 588 ME) |5. 16 KB |EQ_JI My Computer o R
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Designer Import Log

Flash Designs

Compile Output:
NOTE [removed_pwr_gnd_cells]:
Removed 2 power/ground cells from the design. Removed Ce”S

Optimizing Netlist.
Promoting nets to globals.

Following nets are possible candidates for Globals/Spines :

Fanout Type Driver Name
48 CLK_NET CLK_pad/MUXTILE CLK c
48 SET/RESET_NET RESET_pad/MUXTILE RESET c

Following nets are assigned to global resources:

Fanout Name
48 CLK .
- Nets assigned to global resources
48 RESET c

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary
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Designer Import Log (cont.)

Part-Package: APA075-PQ208

Core Slots: 3072
RAM/FIFO Slots: 12
1/0 Slots: 158 (Globals: 4) (PLLs: 2)
Core Cells: ——> Usage: 16.0 percent
RAM/ZFIFO Cells: 9 --> Usage: 75.0 percent
10s: 14 --> Usage: 9.0 percent
PLLs: 1 --> Usage: 50.0 percent

Actual nhumber of tiles used

Nets | Count | Average Fanout | Max. Fanout
\
——————————————— e B B
Global | 2 | 48.0 | 48
External 18 2.9 20 LSS
| | ' " Net statistics
Internal | 113 | 1.9 | 16
——————————————— e B B
Total | 133 | 2.7 |

48
CHIP
is &ll you need
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Identifying Removed Cells

Flash Designs

While Compile or Layout Is Running, Temporary File Named
deleted blocks Is Created under <name>.dtf Directory

¢ Lists All Deleted Cells

€ This File Automatically Removed after Layout Is Finished

» Save File before Layout Completes or Run Place Option without Route

=10l x|

J File Edit Yiew Favorites Tools  Help ﬁ

J = Back - =F - | ‘D search

(3 Folders  C@History |

| Address [y DLFF. dif | P
Folders X | 8] constrain
=-_] ProAsICplus af
=7 ¥HDL =] import.log
-] case_mux 8] inverted_ports
{:l countd_hinary last_placement. gcf
-] counta_hinary J (8] masks
Cl counker (28] masks. final
D CHFF place log
D DHFF_reg purtrefs
EH:' DLFF terackl:
B (=] teralib
I iz DLFF.dtf ] terapld
He=lll | G
|14 objeckis) (Disk free spac |2EI.5 kE |EQ_JI My Computer 4

Bl deleted_blocks - WordPad

File Edit Wew Insert Faormat Help

=10l x|

D@ S s =] B

/fdeleted blocks 6.0 apa APALOYS5-TQ100

clear o 1 INW
set_c i INV

For Help, press F1

gfimporters 4 2.63

[ 4

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary
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Netlist Optimization Example

Flash Designs

-- example to test APA optimization

library ieee;

use ieee.std logic _1164.all;

entity test is

port (A, B, presetn, resetn, clk: in std_logic;
outl, out2, Q1, Q2: out std logic);

end test;

architecture RTL of test is

begin

process (clk, resetn)

begin

if (resetn = "0") then Ql <= "0%;

elsit (clk "event and clk = "0") then Q1 <= A;
end if;

end process;

process (clk, resetn, presetn)

begin

if (resetn = "0") then Q2 <= "07;

elsif (presetn = "0") then Q2 <= "17;

elsif (clk "event and clk = "0") then Q2 <= B;
end if;

end process;

outl <= A and not B;
out2 <= not A xor not B;
end RTL;

Q1 D—@ @1

clk EZ}F% —<

resetn m resetn_c_i ‘
B_c_j
EI m Dp?resetn_u:_i _O}j : D_& Sl
presetn IE—D Dc |

g
&

4
w2 Q2
. o gy P4
I:Iﬁ
— gnd
out
/

Deleted blocks

File Edit Format Help

Sideleted_blocks 6.0 apa APAO7S-TQLlO0 gfimporters_4_2.63 :J
B_c_1 InW

presetn_c_1 IMWv

resetn_c_1 IMY

=10l %

-

4] 20

Introduction to Libero v7.2.2
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Successful Compile

#® Designer, - [top.adb*]

8 Fle wiew Tools Options Help - g x
It N
D|w(E| 2| =|E S| 28] ET 20
| Design Flow |
= - |
o P
=|»(2]
g"ihw = ;
Compile Layouk ol =
xp
Programming File
e MultiView Mavigator SmartTime
B
A B 1y, 2
£ g
Betlist | pinEditor | ChipPlanner| WO Atiwibute  Constraints Smart
x| ~
r- Feading the gof file(s).
There were 0 warning(s) in reading the gef.
The Compile comeand succeeded ([ 00:00:24 )
~
< >
| |\AII f\ Errars }\ ‘Warnings }\Infn f
Ready FAM: P& DIE: APADTS PG 203 POFP

Introduction to Libero v7.2.2

m Compile Button Turns
Green if Compile Completes
Successfully

® Errors Indicated in
Designer Log Window

CHIP
is &ll you need
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MultiView Navigator

m MultiView Navigator
Includes the Following
Tools:

® PinEditor, I/O Attribute
Editor, NetlistViewer,
and ChipPlanner

B Supported for the
following families:

® Fusion, ProASIC3\E,
APA, A500K, AX, SX-A,
SX-S, eX

m Allows Cross-probing
Among Different
Designer Tools

Introduction to Libero v7.2.2

4% Designer - [top.adb®]
B File Miew Tools Options Help

D|=|a| 2| #|m]Rle 2|52l

| Desigh Flow

v
=ls(o}

Compile Lavout

N
» b

x|
LE| Feading the gof filei(s)
There were 0 warning(sifin reading the gcof.
The Compile command suckeeded | 00:00:24 )
£ >
| [\'AII ."{. Errors ;'\.' \Warnings l:'\'Info I.-'r
Ready FAM: P& DIE: APAODTS PEG: 208 POFP

Click one of these buttons to open MVN

© 2006 Actel Confidential and Proprietary
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MultiView Navigator

Zoom Controls Toolbar Icons

& MultiView Navigator [find_min] - |EI|
File Edit View Logic Rets Reqgiol i Help

[el8lo=(alt |laaame|easd||a=alaar»lszw oy
= ;ll s (BEm =101 x| | ESLE
S ta Logical - [ —
..... © Adnpadl]  —| | P?;rt- “:?e ADLIEI'I':;; . u :I
..... = 4 in_padl] 5 c_"i-:(?j) ADLIBB33 U::
..... = &_in_pad[Z] 3 B_in(Qj ADLIEI:IEISS U"'a:
S e = A_in_pad[3] 2 B (23 ADLIBB33 Una:
DeS| n ..... &= A_in_pad[4] = Bin(15) ADLIBE33 U
9 ----- = A_in_pad[5] g : :
. ‘ lllll o & o] 5 c_|.n(2|:|) ADLIE:IB33 e
Wl ndOW ----- [ A in_pad[¥] ; i_?n: Eu: :ﬂ-:g:?i 'L:naj =
..... © A_in_padg] < m' ] —'DI
..... = A_in_pad[d]
..... = A_in_pad[10] e
..... = A_in_pad[11] !
..... = A_in_pad[12]
..... = A_in_pad[13]
..... = A_in_pad[14]
..... = A_in_pad[15]
..... = A_in_pad[16]
..... = A_in_pad[17]
o Mr -
s [Fa] O €] ]

[
l=1x

4

World View 1
Window

Log
- Window

CHIP
is &ll you need

ChipPlanner 4 I )I\ Output {{\ Errors )\ i arnings )\ Info }\ Find 1 ,"

[ |[FamM: pa [DIE: APAOTS |PACKAGE: 206 POFP 2
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MultiView Navigator

Windows

m Design Window

® View Design as Logical Blocks, Physical Elements, Ports, Nets,
and Regions

m World View Window
® Shows Position of Current Viewing Window Relative to Chip

B Working Area Shows Current Active Tools
® Tile or Cascade Active Tools

B Log Window Keeps Running Log of Activity
® Output — Shows All Messages
® Errors — Shows Error Messages
® Warnings — Shows Warning Messages
® Info — Shows Informational Messages
® Find Window — Keeps Result of Find Function for Later Usage

CHIP
is &ll you need
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MultiView Navigator Toolbar

m File -> Edit View Tools Wind
e® Commit — Writes any Changes Made in Editors to Design @ GGG
) Prelalyout Check — Verifies Placement Changes in Editors Are Prelayout Cherk
L ega BNt ., Chrl4p
| Ed|t -> Print Setup...
® Undo/Redo — Allows User to Undo a Mistake or Redo an =2 ¢x =

Accidental Undo
® Find — Enables Find Interface ﬂl

|Edit Viems Faormab T

B Zoom Controls Undo iz

® Zoom Region, Zoom In, Zoom Out, Zoom to Fit “@‘ RN Redo) cirl+y
Bind... Cke4F

B Assignment Options
e Place, Unplace, Lock (Fix), Unlock (Unfix) |e@s &

m Tools Menu |
e ChipPlanner, PinEditor, NetlistViewer, I/O Attribute Editor | @ |

m “1 click" commands
® Commit and Check
® Lock All
® Unlock All
® Un-assign All from Location ‘#
o

CHIP
is &ll you need

Un-assign All from Region
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MultiView Navigator

Prelayout Checker

m Infeasible Constraints Identified pre-Layout

® Automatically Runs when You Commit from MVN
® Users Can Run Using MVN Command Tools->DRC

B Enhanced Checks

® Overlapping Region Checks
® Resource Overbooking
® |/O Technology Checks

CHIP
is &ll you need
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MultiView Navigator

Find / Search

B Search for Instances, Nets or Ports
® Wildcard (*) Matching

® Advanced Options - Choice of Log Window Pane for Search
Results

B Cross-probing from Find Tab to the other Four Windows

% Floorplanner [soli_pro] =15 x|

IEENEES

e @=cne|asacaBc||eoe s || Br=r |00y

P ) ADLIB: BIBLIF

@ ]
&9 CPUDATA(S]
@@ M_DIOR
- CRCIZ_SRAMDI(24)
- CRCIZ_SRAMDIZ)
_ - & T0Csis

T} Instances |>D< Metz ‘ T Porte J Regions I G Swsp
- & T_IORDY
-G OE_245
. ) CPUADD(!
Iv wildcard matching [ Match case [ Select results g EHEELS[HLMDHE]

- @ IDEDATA[E]
B b MkART ﬂ

wE s B8]

=I| gy cPuDaTA_pad 11
W CPUDATA_pad_11jUOfUS
W CPUDATA_pad_11junjun
A U enmrite W CPUDATA_pad_11,/U0/01
P
" Pane I " in_pad "I = T @ CPUDATA pad_LLJUDMUZ
W CFUDATA_pad_L1jUOfU+

W CPUDATA_pad_1
W@ CPUDATA_pad_1{U0fU4

Help

— Find what: -
- Eind |aea|laarn|ssss
Mame:  |—in_par" ———1 [y RIS [t
Close | 2 ’_._.ES"SM Diow sTor Portllame | Maco Cell Pin# Fixed B;@

8 TDEAM z TUDE_A(1)  ADLBOUTBF | 315 r

& CRCIL SAAMAL) 3| CROT_SRAMA&(Z) ADUBOUTRUF | 05 r

Cell type: I & DEATAND 4 IDEDATA(1D) | ADLIE:BIBUF W n

¢ Advanced | & RO SRAMATTY] 5 |CRC32_SRAMA(14) ADLE.OUTBUF | M4 nl

69 CRCI SAAMAGE) B | CRCZ2_SRAMAGE) ADLBOUTBUF | G2 r

8 CPUDATA(T1] 7 UDATA 11) ADLIB BIBUF T‘\ E

—I_ —

Placement filter:
’7(7 &l Placed ¢ Locked ¢ Unplaced

Result: found 112 instances

— Dutput to;

* Mewpane |PORTS [ #ppend o @ CPUDATA_pad_LiU/LD
eIt @ CPUDATA_pad_L{UOUL
W CPUDATA_pad_1{U0/U3 |

- "
AN Output A Erors b Wamings A Info A Find 1 A Instances g PORTS

Region: Lowe_left_corner Type:! Inclusive ’7|FAM: Axcelerator |DIE: AX125 PACKAGE: 324 FEGA
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Pin Assignment Options

m /O Locations Can Be Assigned as Follows:

® Automatically by Designer Software during Layout
® By Importing One of the Following:

¢ . Gatefield Constraint File (.gcf) (ProASIC and ProASICELUS)

€ . PIN File (Antifuse Devices)

€ Physical Design Constraint (.pdc) (Axcelerator and ProASIC3/E)
® Manually using PinEdit Tool in Designer

€ Pin Assignments May Be Exported for Later Use

CHIP
is &ll you need
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MultiView Navigator

PinEditor

B Graphical Pin Location Editor
® Drag and Drop Placement of Pins
® Fix Pin Locations for Subsequent Place and Route Runs

B Flip Display @
® Enables Assignments as if Looking from Top or Bottom of Chip

B Assign I/O Bank Properties for Axcelerator and ProASIC3E

B Pinout Can Be Printed for Documentation

m PinEditor

———I:II:II:II:II:II:II:II:II:I b

] e R 7oom In
Zoom Cuk

v Wiew from Top
Wiew from Bottom CHIP
is all you need
10 Bank Settings. ..
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/O Bank Configuration

Axcelerator, ProASIC3E

m |/O Bank
Configuration
® Select Bank

® Select I/O Standards

€ Incompatible
Options
Disappear when
Selecting 1/O
Standards

® Select Low-power
Mode

® Select Input Delay

Introduction to Libero v7.2.2

Select bank

I/0 standards <

I/0 bank
VCCI/VREF
not editable

© 2006 Actel Confidential and Proprietary

Select all technalogies that the bank shauld suppart

[ [ [

v LWCKOS 1.5 [ [

[ [

[ [

[ [

N -

[ [

v HSTLI v HSTLII

[ [

= "Ll 1.500W WREF: 0.75v
v Use default pinz for VREFs
(] | Cancel | Apply | Help
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VREF Pin Assignment

Axcelerator and ProASIC3E

m Select Package Pin And Click Right Mouse Button
® Select “Use Pin for VREF”

TR

.......

Zoom Window

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

...... = Zoam Fik

...... == Y ZoomlIn

Zoarn ok

v Wiew from Top
W iew from Botkom

mewirmn mawnm-s S T "7 | ermms o mamn o memmn | nEees usesn bEema 0 uscmn

- mmwirmn mmmn 0 mums o mewmn o mrues | mse= 0 mm= 0 merm= usems oamn

CHIP
is all you need

/
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Designer

Automatic 1/O Bank Assignment

m |/O Bank Assigner for A3P/E and AX

® Runs automatically during layout
® Is available when at least one I/O bank is unassigned

® Automatically assigns voltages to I/O banks that do not
have I/0Os assigned

€ Fills them with compatible 1/0Os
® Assigns VREF pins if required
® Respects manual assignment already in place
® Maintains placement quality and performance
€ No impact on device performance

® Can be controlled manually from within the MultiView
Navigator

CHIP
is &ll you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



Pin Assignment Recommendations

m Enter Design as Completely as Possible
® Don’'t Worry about Functionality

B Compile (Ignore Warnings) and Layout

m “Fix”All Pin Assignments
Edit > Select All then Edit > Fix

B Send Pin Report to PCB Layout

B Continue Working Out Bugs
® Future Layouts Will Honor “Fixed” Assignments
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Exporting Pin Report

Hm Pin Report Can be Exported from Designer

5 Designer, - [top.adb™] g@gl
- 8 x

{8 File wiew REEEN Options Help

D ﬁ u Setup Design. .. :ﬂ _..E :L:;l @ j[:j

Devvice Selection. ..

Carmpile

Lawout, .,

Back-Annotate. ..

Generake Programming File. ..

Design Flow |

MetlistWiewer r
PinEditar 1~ iit*
ZhipPlanner ’ i = il:.'

L J[5]

-

1) Attribute Editar A . E . 1 I 1
k4 top - Pin Report E
SmartTime Constraints Editor @; Layoukt T ‘D - P P D@gl
SmartTime Timing &nalyzer i File Help
SrnartPower Programmin g File |ttttt##ttttt#tttttt#*1:1:1:1:1;1;1:1:1:1:1;1;1;1:1:1:1:1;1;1:1:1:1:1:1;1;1:1:1:1:1:1;1;1:1:1:1:1;1;1;1:1:1:1: r
Pin Report - Date: Wed Sep 29 05:43:06 2004 UNCOMPLETED LAY¥OUT
B SmartTlmE—I Design MNawe: top Familw: pa Package: 208 PQFP
N i i i i i i i i i i i i i i i i i
Customize, ., =
W Port |Pin |Fized |[Output Load |
) Report Types : | N L
Netlizt q clkZ5 137 Yes 35
Yiewer zer clkdo 24 Yes S
clk50 135 Yes 35
Report tpe; - data out<0> 161 Yes 35
data out<l> 160 Yes 35
5l data out<z> 153 Yes 35
= ] ] data out<3i> 158 Yes 35
(S TR ate e e i S data out<4> 155 Yes 35
Th 0 i ak. | Cancel Help S
SRS U e dats_out<S5> 154 Yes 35
data out<é> 153 Yes 35
The Compile command succeeded | 00:00:24 ) data_out{?> 152  Yes 35
FIFO empty 149 Yes 35
< FIFD full 147 Yes 35
| [\AII A Errors .}\ Warnings I}\Infn / Eesst 73 Tes - 2
Generate a report FAM: PA |DIE: aPa07s PHfl S >
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Exporting Pin Constraint File

m Pin Constraint File Can be Exported from Designer

#% Designer - [top.adb?] g@@
5| X

@ GIEN View Tools  Cptions  Help = |=
Mew... Chrl+M
C ] 7| 2l
_—  Open... ChHHO @ -”E ::) +[3
Close
Save ks
Save As...

Design Flow
Execute Script... ChrlHL |

Import Source Files. ..

l_=D>= i
Import Auxiliary Files..,
Audit Settings. .. . !* ig » ,—B“k-&
Expart Metlst Files. . HE
Preferences Constraint Files... = gacd o
Programrming Files. ., Programmin g File n
1 top.adb Debugging Files. .. - File
2 Dohackelprit,  Amulk12x12,adb Timing Files... SmartTime i i i
3 Cidvactelprit, \find_min, adb Script Files... 1 I | Flle Type EXtenS|On Fam”\/
4 CiActelprit. . \impliitop. adb Log Files... ACTl, ACTZ,
. == ACT3, MX, XL,
Exit ElhameEs I/0 Attribute Constrainks i
Yiewer | USRS | —p Editor Editor Analyzer Power DX, SX’ SX_A’
PIN file * pin eX
ProASIC,
E Gatefield Constraint file * gcf ProASIC PYS
E Reading the gof file(s). I
There were 0 warning(s] in reading the gef. Axce erator;
ProASIC3\E,
The Compile comomand succeeded [ 00:00:24 ) Physical Design Constraint *_pdC Fusion
< b3
[ ]\ an 4 Ereors J warnings j Info f cHip
Write out constraint data Fam: P |DIE: APAOTS PKG: 208 PQFP is all you need
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MultiView Navigator

I/O Attribute Editor

B Input/Output Attribute Editor
® Select (Varies by Family):
¢ /O Standard

& Multiview Navigator [find_min *] - [1/0 Attribute Editor] -0 x|
‘ I/O Th res h OI d #E File Edit Yew Logic Format Tools Window Help 18] x|
B &2 22 a?||caQAA S |Eade & ||~ 8 || =EE
‘ SI eW Rat e i | Port Hame Macro Cell Pin & Fixed |Output Load| +
I
IEIf'f;-= Logical ;| 1 C_inf15) | ADLIE:IB33 Unassigned
‘ | / O Power -u p St at e - 5y 4 in pad]l] =z C_n(7) | ADLIEIB33 Unassigned
----- > A in_pad(1] 3 B_inf21 |ADLIEIB33 Unassigned
= e e [ A_in_pad[2] 4 B_in(23) | ADLIBIB33 Unazsigned
. E n t er L O ad Ca. p aC Ita n C e Of ----- [ A_in_pad[3] g B_in(18) |ADLIEIB33 Unassigned
----- T A_in_pad(4] 5 C_in(20) |ADLIB:IB33 Urisssigred
L (0) ad ----- = A_in_pad[5] 7 A n(10) | ADLIEIB33 Unassigned
----- O A_in_pad[B] g A_iR(19) | ADLIBIB33 Unassigned =
CN TR [ [ A_in_pad[7] 9 Diatabding7) | ADLIB:OB33PH Unszsigned -- 35
‘ DO eS Not Ch an g e SDF FI I e ..... [ A in_pad[9] 10 B_in(12) |ADLIEIB33 Unassigned --
e N - [ A_in_pad[9] - 11 C_intd)  |ADLIE:IB33 Unazsigned --
G e n e r atl 0 n 1 | | L4 12 C_in(18) | ADLIEIB33 Unsssigned --
N = | o ) 13 D in(18) | ADLIB:IB33 Unas signed --
h:s |h:= J ‘ I I 14 D inf271 |ADLIEIB33 Unassioned - LI

B Spreadsheet-like Sort, Copy,
Paste

| o INFO:5elected instances hawve been assigned.

x|
Al Al

4 I )I\Dulpul /'r\ Errots )\ Ui armings }\ Irfa '}\ Find 1 ,,r

[}O Attribute Editor [ [FaMm: pa |DIE: APADTS [PACKAGE: 206 POFP 7

CHIP
is &ll you need
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MultiView Navigator

/O Attribute Editor (cont.)

Double click on column to sort display by
that column

[ 0 [ e EditD _IEIEI
w 10 Standard | Output Drive (mfi)| Slew sistor Pull| Input Delay| Output Load| Use 10 Reg|Hot <«

Hold down CTRL key to
select multiple rows -

5 24 High Mone = 35 r

B\ [P 24 Higih Maone - 35 |

7 PCIX 24 Higth Mane - 35 r

g NI 24 High Maone - 35 '

g CWTTL 24 Hicsh Mone - 35 r

10 [LvTTL 24 Higit Mone - 35 r

1 [ LwTIL 24 Higit Mone - 35 r

12 |/ LwTiL 24 Higit Mone - 35 r

13 LYTTL 24 High Mone - 35 r

14 | vt 24 High Mone - 35 r

15 | %TTI 2l Hirik Ilmme - e r- x

<] | M
With multiple rows selected, changing the
value of a drop-down item with CTRL key
pressed will change the value for all rows ‘#m

is &ll you need
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MultiView Navigator
Package Pins View

ultiView Navigator [ccax *; 0 Attribute Editor]

-"E Fle Edt View Logic Format Tools Window Help - 8 x
B R s g E #
RE Pin #| Port Name| Macro Cell Function ‘ Dedicaled|VREF| Bank Name| /O Standard| OQutput Drive {mA}| Slew‘ Resistor Pull‘ Input Delay‘ O~

(=T Logeal &l (T2 |F2 1072PBTFT B - —~  Bank7 - - = =

=¥ 1k DC_BD2_UDF || 15 |g5 = VCCDA Bl - ~ _ _ _ _

< Lk DCBDIUDF_|| (36 |y |In3 ADLIBINBUF  1071NBEF6 = ~  Banké LVTTL = = None I

@ ¥ £} DC_BD21_UC 7 |e4 I0TONBEF6 = _ I Banké _ _ = _

=¥ {F DC_BD22_UC 1

% {} DC_BD31_UC 18 B8 1071PB6FE e - [ Banks - _ _ ~

=¥ { DC_UDFM 19 I070PBEF6 R - [ Banké - _ _ _

v O 20 |H3 1068NBEFE e - [ Banké - - - -

=¥ F DC_UDFM4A 21 i3 — I068PBEF6 B ¥ Banké = = = -

=¥ T} DC_UDFMB 22 K2 1066NBEF6 B - [ Banké - - - -

4% {F DC_UDFMETE 23 |K1  OuTs ADLIB:OUTBUF 1066PBBF6 | —  Banké LVTTL 24 Hig None —

+¥ T} DC_UDFME2 24 |12 1064NBEF6 I - [ Banké z = = -

=¥ £k DC_UDFME3: 25 U1 = I064PBEF6 B - ~  Banké _ - - -

=¥ {F DC_UDFME3 26 K3 1062NBEFB — - I© Banké = = - —

=¥ { DC_UDFMEG 27 |13 1062PB6F6 I = I Banké = - - ~

=¥ £k DC_UDFMEH L I060NBEF6 B - [~ Banké = = = =

¥ { DC_UDFMPC. 29 M 1060PBEF6 B - [ Banké - - - -

=¥ Tk 30 |4 = VCCDA B - - _ - — _

= 11 31 N2 1059NB5F5 B - —~  Banks = — - -

= 2 |p2 1059PB5F5 e ~ Bankb = - _ _

= & 13 33 |m2 1057NB5FS B - —~  Banks - - - —

= B 14 4 |4 1056NB5F5 I —  Banks - _ _ _

=& 15 3% M3 1057PBSFS e - ~  Banks - - - _

i E :? 36 |5 I056PB5F5 BB — Banks _ _ _ _

o T A0 37_|P3  OuTs ADLIB:OUTBUF 1055NB5FS Il - —~  Banks LVTTL 24 Hig None =

¥ T AT 36 |3 1055PB5FS I ~  Banks - = = _

5 & LK 38 |P4  OUTZ ADLIB:OUTBUF |053MBEFS Kl - ~  Banks LWTTL 24 Hig MNone -

4% Tk D0 40 |N4  oUTY ADLIB:OUTBUF 1053PB5F5 I —  Banks LVTTL 24 Hig Mone -

= D1 41 |P5  |OUTT aouB-outBUF 052nBsFs/CLKEN T - ~  Banks LVTTL 24 Hig Mane =

+ I D2 42 N5 INCLK AnLB:.cLKBUF 1052PBsFECLKHP I - —  Banks LVTTL - - Mone ™

& D3 43 [MB - VCCPLH B - - - — = —

<1 D4 4 7 - VCOMPLH Il - - = - - - 3

& |05 - ar nr [V TN I —

< >
_' | ‘ ’ ,_ '\ Ports >\Package Pins/
]
H =
4 |
CHIP
Output 4 Results J Find 1 [ is all you need

Pins View FAM: Axcelerator |DIE: AX125 PACKAGE: 180 CS
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MultiView Navigator

Netlist Viewer

B Displays Netlist in Hierarchical Manner
® Explore each Level of Hierarchy and Trace Signals

% Multi¥iew Navigator [find_min] - [Netlist¥iewer] - |EI|5|
ﬁﬁile Edit Wiew Schematic Tools  Window  Help 18] x|

J[@lglzzlnl||aaaa|s||ea ¢ |zl w |||
Haagﬂ«ir»

=l

- ts Logical =]

--D Ay in_pad[0] —
- A in_pad[1]
--D Ay in_pad[2]
--[ A_in_pad[3]
-0 By _in_pad[4]
- A_in_pad[f]
- Ay in_pad[B]
--[ A_in_pad[7]
- A in_pad[8]
--[2 & _in_pad[d]
O A in_pad[10]
-0 A in_pad[11]
O A in_pad[12]

-[2 A in_pad[13] =

Schematic View
Window -
displays a
graphical
representation of
the netlist

Search Window -
shows results of

searches
L] | }I\Dutput f{. Errars }\l Warnings }\\ Info )\ Find 1 J'r CHIP

is all you need
Highlight Selection |Page 1 of 1 |FAM: pa |DIE: APAO7TS |PACKAGE: 203 PQFP 4
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MultiView Navigator

Netlist Viewer (cont.)

B Viewing Options
® Push, Pop,Jump to Top =& &

® Go to First Page, Go to Last Page, Go to Next Page, Go to
Last Page « « » »

® Right-click on Net to Follow Net to Other Pages or Net
Driver

T pop Up bop [evel
I 5o ko Mek Driver Page ¥

Highlight

® Highlight, Highlight Append, un-Highlight, un-Highlight All < <<
® Allows Page Spllt“ng w Allow Page Splitting

¢ Allows User to Decide if All Elements on that Level Are
Shown as Single Page

CHIP
is &ll you need
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MultiView Navigator

Netlist Viewer (cont.)

® Pre-optimized Netlist Is Original Hierarchical Netlist
® Optimized Netlist is Flattened
€ Reflects what other Tools Use (ChipEdit, PinEdit)

IEERE

H—:IIE—>E1_|||«

Fop
Fush
Tiop

& Multi¥iew Navigator [find_min] - [Netlist¥iewer] N [m] |
T3 Fle Edt Yiew [ schematic Tools Window Help =181

|e@e ¢ |22 w ||emE]

5o To First Page

m View Pre- and Optimized Netlists for ProASIC3\E, ProASICPLUS gand
Axcelerator

W (a0 T Previous Page
----- [ A_in pay G0 Tohiext Page
----- = Ain pan Go ToLast Page
----- [ A_in_pa
_____ © A_in_pa Fallays ket Inta. ..
_____ = & in_pa 5o To ek Driver
""" L2 Ain pa | select all Children in Gther Yisws
----- [ A_in_pa |
----- 2 &_in_pa  Allow Page Splitting
""" 2 AP3 | w Pre-aptimized Netiist
----- [ A_in_pa i '
_____ © & in_pa Show Optimized Metlist
----- = A_in_pad[11]
----- = A_in_pad[12]

----- [ A_in_pad[13] =
1 | »]

N EIER

1| PI\Dutput j"\ Errars }\ M arnings ,}\ Info }\ Fird 1 [‘

|Pags 1 of 1 FAM: pa [DIE: APADTS [PACKAGE: 208 FQFP 4

CHIP
is &ll you need
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MultiView Navigator

LogicalCone

B Helps View Critical Portions of Netlist
® Identify Critical Paths using SmartTime
® Add this Logic to LogicalCone
® Incrementally Add / Remove Logic from Cone
® CrossProbe from /to LogicalCone
® All NetlistView Features available in LogicalCone
® New LogicalCone Tab in Hierarchy Window
® New LogicalCone Menu Accessible from NetlistViewer
® Can Simultaneously Create Multiple Cones
® Set of Macros Can Be Highlighted, then Added to Cone
® LogicalCone Data No Longer Valid after Recompile
® Applies to All Families Supported by MVN

CHIP
is &ll you need
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LogicalCone

User Interface

% Multi¥iew Mavigator [counter32_behave =] = ﬂj}_j
File Edit “iew Schematic LogicalCone Tools Window Help

:_‘ﬂ | & =z '_M ‘? _':ﬁf & 2

#

+ NethstViewer

oA qaudd] B
gl qau(g]
oA gauE]
A gawd?]
- qE gaud]
gk qaus(d]
ek gau10]
ek gau11]
Sk gawd12]
i T qau13]
ok gau14]
Ak qaun(15]

T qaux{16]
gk gawd17]
i T qau{18]
ok gaud19]
ek gau20]
gk gau21]
-fE gaus(22]
- fE gau23]
ok gaus(24]
ok gaux] 28]
gk gaus(26]
i T qaux27]
ok gaus(28]
ok gaus(29]
ok a0 Add Selection

T qau31] Fiemaove From Active Cone » Add Highlighted Group
Add Driver
Add All Driven Logic
Add Adjacent

Highlight
Clear Highlight
Highlight Calor....

Zoom In

Zoom Out
Zoom Window
Zoom Fit

Find

PFrirt current page

[Page 2 of 34 [F&M. pa [DIE: APADTS [PACKAGE: 100 TOFP is all you need
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ChipPlanner

B Editing and Floorplanning Support for:

® Fusion, ProASIC3\E, ProASICPLYS ProASIC, Axcelerator, eX,
SX-A and SX-S Families

® Use ChipEditor for All other Actel FPGA Families

B ChipPlanner Capabillities:
® Editing
€ Place, Unplace, or Move Logic and I/O
€ View Macro Placements Made during Layout
€ View Net Connections with Ratsnest or Route View
€ View Architectural Boundaries
€ View and Edit Silicon Features, such as I/O Banks
€ View Placement and Routing of Paths when Used with SmartTime
® Floorplanning
€ Create and Assign Logic or Nets to Regions
® Cross-probe with Silicon Explorer to Select Probes

CHIP
is &ll you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



ChipPlanner Terminology

B Region
® Defined sub-Portion of Die
® Shapes - Rectangular or Rectilinear (Union of Rectangles)
® Types:
€ Empty - No Logic Can Be Put into this Region

® Inclusive - Assigned Logic Must Be Put into this Region
» Other Unassigned Logic Can Be Added to this Region by Layout

€ Exclusive - Only Assigned Logic Can Be Put into this Region
» Not Supported for APA or AS00K

W Assign

® Place Logic into Particular Region or Location
¢ Similar to “Place” in ChipEditor

B Lock

® Finalizes Allocation of Logic in Particular Location
¢ Similar to “Fix” in ChipEditor

CHIP
is &ll you need
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ChipPlanner

Editing and Floorplanning

B Drag Logic or I/O to Desired Location

B ChipPlanner Floorplanning Functions
® Create Logic Region Create local clock region

® Create Empty Region : :
_ Create empty region Delete region
® Select Region
® Move Region \w /ﬂ :
® Delete Region O [ 22 XL 15 Cf.zg;g/n
® Resize Region Create inclusive region

® Assign/Unassign Logic to Region
Create exclusive region

B Regions Can Span Logic, Memory Cells and I/O

CHIP
is &ll you need
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ChipPlanner

Empty Region

m Region > Create Empty
® No Logic Assigned to Empty Regions

-+ ChipPlanner

A, R A A, DA T
il

Reqion: UserRegiond
Type: Empty [1 1, 64 32]
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CHIP
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ChipPlanner

Local Clock Region (ProASICPLUS)

B Region > Create Local Clock

® Assign net to a spine region graphically

® All logic connected with the net will be assigned to the
spine region

il 4 mMultiview Navigator [counter16] - [ChipPlanner] — |EI |£| I
£3 Fle Edit view Logic Nets | Region Tools Window Help — = x|

]HB |§ |5> - |,ﬁ | 7 ”Jt&@ Create Inclusive b 7 4 | £3 - B E |
v Create LocalClock =

Hb | e EE 3 ”J}Dé o0 n Create Exclusive

(= Create Emphy
ERy Logical ;l
- B0 CLK_pad (- Celets
----- T counTD)
..... ElS COUMNT] AssigﬂfUnassign Lagic,,,
----- T CouNTE2)
----- T counT
----- T CouNTL4)
----- T counTrs)]
----- Gl COUNT[IE1 =

Eropertes

ChipFlanner
] I\Dutput ;-r, Errors ,}\ YWarnings _}-, Info _}I,Find 1 f CHIP

1 is &ll you need
| |FaM: pa [DIE: APADTS [PACKAGE: 100 TGFP 4
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ChipPlanner

Quadrant Clock Region (ProASIC3/E)

B Region > Create QuadrantClock
® Graphically Assign net to a Quadrant Clock

% MultiView Navigator [DDR_14 *] - [ChipPlanner]
@File Edit  Wiew Logic MNekts BEEefag® Tools Window Help

B &
3

wy Create Inclusive )

= sow | [BrEE

Create QuadrantClok

Create Exclusive
Creake Emply

- Lagical 4
T k250 _pad 1]
Tt data_out_pad[d]
Tt data_out_pad[1]
Tt data_out_pad[?]
Tt data_out_pad[3]
I} data_out_pad[4]
Tk data_out_pad[s]
Tk data_out_padf]
Tk data_out_pad7]
Tk data_out_padf]
Tk data_out_padd]
Tk data_out_pad[10]

-
=

pimae DN
i [ © 0 G

L

[ [ [ [ [ - - [ g |

ChipPlanner | r\lﬂutput ."q. Results ;-'\'Findl ,-"

Create a QudrantClock region For the selected net

FAM: ProASICSE |DIE: ASPEGOD PACKAGE: 256 FBGA

Introduction to Libero v7.2.2
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ChipPlanner

Region Color Control

m Individual Region Color Control
® Regions Have Different Default Colors Based on Types
® Can Change Each Region’s Default Color
® Region Colors Saved in .adb File
® Region Colors Reset to Defaults upon Recompile

CHIP
is &ll you need
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ChipPlanner

Region Properties

B Region > Properties Change region color

B Indicates: = Region Properties
® Region Type Region name : [LiserRiegiond \
® Region Width, Height and Origin Reginppe O Regioncdor [N -
® Region Usage -

Reqion Extents

. ShOWS Reglon DefaU|t COIOr Origir: (1, 25] Width: 96 Height: &
® Default Color Can be Changed

Resource Uzage:

| Name|

B Also Provides Access to T 1 core
Assignment Window

Region size and -1
utilization

Agzzighment | (1] | Cancel |

CHIP
is &ll you need
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MultiView Navigator

Region Color Control Example

=18
ETE)

|2 2w |68t

A gaundd] =
E qans]
A gaundl

3 ARTAARTAT AATAIACY. AT TANTANTN ARAnAT A

A gaud10]

: T qaud11] EE B H I |

B T
oA gaud13) = Reqi %

LoAlE gaud14] x|

A gau18]
o qaux18] Fiegion name : ]UserHeg\um
oAk qaud17]
- JE gaun18] Region type: (5 - PRegion color:
LoAlE gaud19] -

A gau20] ~

ol qaus21)
A gaud22) — Fiegion Extents
A gau23]
LAk gaud24]
A gaun2g]
il naud26] )
A gaun27) Resource usage:
- gaud26) | [Hame] Usage %
ol gau29) 1 [ |CoRE | 0/403

A gaus(30) EiE =
—AlE gaud31]
~dF gaue 3G

= Origin: 1. 9] Wwidth: 24

Aszsignment 1 0K |

g

I ChipPlanner || A=y, s (T CHIP
— — = — — 15 &ll you need
Ready [15.20 [FAM: pa [DIE: APADTS [PACKAGE: 100 TGFF

EﬂSIalliij :ﬁ & L"ﬁj @ ”‘i I'WEB i @A:Iel.... Calen... [Z]Adub..J @Inves...] M\cm..j "_"'\‘.Liber i '@,DES\Q..iE@MuIL" @:Uunl...l %ﬂ\_ugic...’ @Inves..J EUpda...J 1_‘; &@-@%B é12PM
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ChipPlanner

Logic Assignment

B Two Logic Assignment Methods

® Assignment Window (Region > Assign/Unassign Logic...)

€ Provides Search and Selection Capability
€ Also Available from Region Properties Dialog Box
® Drag and Drop Logic into Region

B Checkmark Indicates Assigned Logic

EI.T: Logical ﬂ Region name: |L0we_|eft_comer j
- Ei E:El”_'r'EI"la""I e _I Find what Aszzigned instances

*E g = Patter: | Short list:
- Bl el u:unfllu:terr
[ Ei ch_reqtwer ¢ instance ¢ Met Find Fird
E]---Ei cl_resten . .. .. . .. .. . . ..................... J J
- Bl clh_wpen :
""" Ifi DI_A0_pad .. .. l .. .. . . :;:EE:-:_EHUD | 4 srl::pm_ia’step_ns_... | :l
..... Ei DI_A1_pad Reqion: LiserRegiond idezdéatggrzgt_ris_e_...

. LN, Iaedata |

----- g DI_42_pad UL [iseopiiily| | [ 1 ) ([ Eiea | oo
..... n] |_'.f_'.|3_pa,j addr_counte_r_ca'l 1
----- 6 DI_Ad_pad INEREENIEEEEEEEE et
----- @ DI_&5_pad T_DIOW_STOP_..
----- €9 DI_46_pad INEEEENIEEEEEEEE i T
----- 5 DI_AT_pad ; T

Show Usage
Apply | Close |

Introduction to Libero v7.2.2
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ChipPlanner

Display Settings

m Users Can Show/Hide Object and x|
Assign Color to Resource

5 0 . Object Type Visible Color |
. VIeW > DI Sp Iay Settl ng S 1 Combinatorial Cells I —i-
2 Sequential Cells I e
3 2 Sequertial Cells I e
4 [ FIFS I =~
5 2 Pads I e
£ Buffer I —i-
7 Fam I e
g PLL I = L.
9 Routed signal to PLL interface I |
10 PLL Cutput West Module I e T
11 PLL Cutput East Module I —
12 Clock Chip Lesvel Multiplexor I T
13 12 FIFC block control I |
14 Cluster I |
15 Super Cluster I e TR ;I
—Save / Load Dizplay Properties
Drefault | Load | Save |

Cancel | Help |

CHIP
is &ll you need
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ChipPlanner

Viewing Nets

m Select Net View Options from Nets Toolbar:
® Display No Nets

. . Show nets  gpoy routes
® Display Input Nets Hide nets
® Display Output Nets
® Display Input and Output Nets /Fé [

_ Show inputs only Show Ratsnest
® Display Ratsnest Show outputs only

® Display Routes
€ Routes Option for ProASIC, ProASICRLYUS ProASIC3/E, Fusion

N (G
RERAREEER

Bhhsnkhib
Bhssskh
BhEhEER

EREEER ,#5,;..,
View Ratshest View Routes
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ChipPlanner

Highlighting Nets

m Selected Nets Can Be Highlighted to Aid €} Fle [£dr Ve logc fets Regon T

. & |é ridm (]

An aIyS IS : Fedo i
: : EEt: Gl

® Select Net from Design Window Nets Tab or co e

Search Results |

Select All Chel+a

® Change Highlight Color from Toolbar or Edit | - Fi. . Cler

mMmenu | Highlight Chel+B

,,,,, Unhighlight &Il Ctrl+Shife+B
..... Highlight Color,.. Ckrl+R

-+ ChipPlanner

E f Highlight Color
TN TN, AT, AR, AT T )

Highlight
Unhighlight All

CHIP
is &ll you need

S
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ChipPlanner

ProASIC/ProASICELUS

B Floorplanning Capabilities

® Define Rectangular Regions
€ x/y Location Displayed During Region Resize
¢ Only Empty and Inclusive Regions Supported for APA and A500K
® Assign Logic, Regular I/O and Regular Nets to Region
€ Drag and Drop Assignments
€ Selection Highlighting and Color Selection
® Create Local Clock Region
® Multi-region Assignments Not Recommended
® I/O Assignments
® View Spines Created through GCF
® View Routing

CHIP
is &ll you need
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Silicon Support

ProASIC/ProASICELUS

B Multi-type Region Support

® Region Support for RAM
® LocalClock Regions Can Include RAM and 1/O

€ Controlled by Compile Option (Designer -> Options ->
Compile)

€ Need to Recompile after Modifying Option
€ Default is ON for New Designs from Designer 6.0 on

RAM block et T Wt
LS . -
? : 11 1) Core +
/‘ """ memory
2) Core + spine
memory + I/C core
i/0
i/0

CHIP
is &ll you need
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ChipPlanner

Axcelerator

B Floorplanning Capabilities

® Define Rectangular Regions
¢ Empty, Exclusive and Inclusive Region Support for Axcelerator
¢ Modify Region types (Inclusive / Exclusive)

® Assign Logic and Nets to Region

¢ /O Assignments | 4 BN N e[ &

¢ PLL and RAM — -
Assignments T EemEsmimemsmmt=s
@ LOCKZ0 L/ 0 o o o
o Dl’ag and DfOp E [T 10 OO 0 00T
Assignments - T = oo T o
+  PLLH_ [ T OO O 00T
- I & PLL_CLKINTW_INST_5 [ OO O 00T
® MUI’[_I region s 6@ U4_FLLH_T e e e

& PLL_CLKINTW_INST 4 i
Assignments N e o e
NOT 69 PLL_CLKINTW_INST_3 e
+ @ U7_PLLD_T D]I—D:—DED—D:—DED
Recommended @ PLLCLUNTW_INST_2 mEnmTnEnE e
+C@ US PLL.D. T I O

CHIP
is &ll you need
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Silicon Support

Axcelerator

m LocalClock Region Support

® Created through PDC only
® PDC Syntax

@ assign_local_clock —type routing_resource_type —net netname
<local_clock_region> [local_clock_region] [local_clock_region] ..

€ routing_resource_type is either hclk or rclk
@ local_clock_region is Hierarchical Resource Name of Specific Clock

Region Tile3b.coIN-1
Tils 3A

\
w ﬁ‘/

Tile3C.Row0

oemms | 1ile1C.RowN-1

A B C t#
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ChipPlanner

Scripting Support

B ProASIC/ProASICPLUS

® Existing GCF Format and Capabilities
® GCF Enhancement to Support Partial /O Regions

H Axcelerator

® PDC Commands for Floorplanning
€ Define and un-Define Region
» Rectangular
» Rectilinear (Currently Only Supported in PDC)
€ Region Types
» Empty
» Inclusive
» Exclusive
€ Assign and Unassign Resources
» Macros
» Nets
¢ Reset Floorplan ‘#

CHIP
is &ll you need
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MultiView Navigator

Active Lists

B “Enables User To Compile Lists Of Important Resources

® Instances
® Nets

® Macros

® Regions

B Default Lists
® Unassigned Instances
® Unassigned Pins
® Clock Nets

B Navigate Thru Design To Find Status Of Important
Design Resources

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



MultiView Navigator
Viewing Active Lists

= MultiView Mavigator, [top]
File Edit ‘iew Logic Package ByEREN Window  Help
= 34 ? ChipPlanner 2 7 @ s!.u E | of
PFinEditar I i

M '!4 Netlistyiewer
1/ Attribute Editor

Logical & active Lists

Vﬂ% :E{T;Szglgﬂ Unassigned [/0s

|E|:|:|: it - Unassigned Instances

¥ B min_inst |

B pll_inst

B reset_pad

Tk tablel_inst

L tablel_inst

Tk tableZ inst

Tk table?inst

chk25_pad

clk50_pad

data_out_pad[0]

data_out_pad[1]

: data out padi21 ¥
| Bl

Clock Mets

Mare Ackive Lists...

,_
++++++++++;;5'

CHIP
PinEditar | P\'Dutput .f{. Resulks l;'\‘Fincll ," is all you need

Top Yiew FAM: PA DIE: APADYS PACKAGE: 208 POFP
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MultiView Navigator

Creating Active Lists

B Users Can Create New Active Lists

= MultiView Navigator, [fop]

File Edit ‘iew Logic Package Window  Help
=) 3 ? C-hlpP.Ianner Y- RY ﬂ ;“ SE | of
PinEditor
M '!4 MetlistViewer

Select instances

10 attribute Editor

L~

Logical - Clock Mets

Vﬂ% aﬁjgss—'gﬂ Unassigned I/0s . |

El:l:l: EIFD{Da < pac Unassigned Instances M Create Active List
¥ I mir_inat

B pll inst
&4 reset_pad
Tk tablel_inst
Tk tablel_inst
Tt table? inst
T tabled_inst

0K

Mame: |E

Cancel

Cell tupe: |

,_
++++++++++n-5'

Help

4

More Active Lists Placement filters

fo sl Assigned © Locked  © Unassigned
Clock Mets

Unassigned IjOs
P | |Unassigned Instances

Name Ligt

Thinstances [*O¢ret: | S Poe | 2 Regions ]

h
Capy... . .
B v ‘wildzard matching [ Match caze
Elayout CHeck...

Fistency Checker
Felayvout Check

gl

Save Active List

04 Close | Help

Ligt Mame:

‘ '\ Dutput /| Resuls } Find1 /[ CHIP

is &ll you need

Top View FAM: P& DIE: APAODYS PACKAGE: 208 POFP I
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MVN v7.2 Enhancements

B Global Planner Function Within the MVN Tools Can Be Used To
Place Global Nets Automatically

5 MultiView Navigator [top] - [ChipPlanner]

@File Edit ‘iew Logic Mets Region BEEEN Window Help
ChipPlanner
=1 # T 5. !
FinEditor
| R O W MetlistViewsr

100 Akkribuke Edibor

==l
SR Regions Active Lists
+- @ Qelock_Clockl divd
+- @E Oclock_Clockd divd Global Planner 3

1/ Bank Assigner
DRC

B Global Planner Can Distinguish Between Locked And Non-locked
Quadrant Clock Regions

® Each Quadrant Clock region can be marked as locked
® New capabilities:

% Each Quadrant Clock region can be locked manually using a PDC file
or through the MVN

¢ Each locked Quadrant Clock region is not changed; Non-locked
uadrant Clock regions are deleted and recreated each time the
lobal Planner is executed ‘#

CHIP
is &ll you need
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ChipEditor

ACT1,2,3, MX, SX
4% Designer - [TOP.adb] E]E]

@ File Wiew Tools Opkions Help

DeE e &7

G| 25 3(£3(O]

o

| Design Flow |

[ H
E * ‘ i*gﬁ:ﬂ— ' Back-Annotate
Compile v Layout = '_ ;E% "D

Programmin g File
|l
EH
e 3 3"

Netlist _ ) ) .
g PinEditor ChipEditor Timer

x| 0 Info: The design C:hActelprihIntro VHDL labsh 3E festhdesignerh impllh TOP.adh was last modif
] Opened an existing Libero design C:ihActelprihIntho VHDL labhsh 3K testhdesignerh impllh TOP.ad
'BA NAME' set to 'TOP _ba'

The Execute Script command succeesde ChlpEdiTorl icon

L4 >
| r'-.IAII ."{. Errors ;-\ Warnings }'-.|In|‘|:| ;‘r

CHIP

Ready FAM: 545% DIE: AS4SH0G PKGE: 84 PLCC s all you need
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ChipEditor
ACT1,2,3, MX, SX

Eil= Edit View Metz Help

o] 6] 8le] KRR BN [Z 7] m Graphical Placement Editor

— ———= ® Place Logic Modules and
/10O

B ChipEdit Shows Routing
£ Congestion with “Rats Nest”
= x|

: Views
m Gives More Control to
Power User

Selection Mode

CHIP
is &ll you need
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ChipEditor

Viewing Routing

m Rats Nest View Shows Connectivity
¢ Example — CLKBUF Connected to Several Registers

1
!f
Ayl o
] 1
FI T [w [E¥, 10 B Il T III
| |1 A
A Ilz-ﬁhm:- 7 Al |01 R
| |
Al E=] ClrafElEn ey o =
|
NERERNEDODEEEOR T r
o EOEECDEEDEEEE Er,
b | [ [ QEri{E i [ |Er) ErfEri k)
CHIP
Er|EF o [T br. is all you need
| [

E
4
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ChipEditor

Viewing Routing (cont.)

B Minimum Spanning Tree Mode
® Shows Connectivity between Selected Macros

-
-

I . o [0 [z [T
o [ e [Er i [ERfEr 3 10 [ I [ [T (T
o [ ] 2= |l
o [ ] = [0
=] v = [ T T I T )
LE_E_’_I;E_ = | o | i 9 [ o
LY k¥ [ A 3| pE% v [
= [ [ I | clolal ol elol ciFlo
™ O T [T z CAd [ [ [ [ [ [ [
(= (O [CE O e A [ [ [ [ [ [ [
@ dEE 0= e ] 1 [ [0 (B EIER = [ 2 [=LEA [ED
ik [ I= A [ ER ER : E7 k= [ (= CAER. ) 8 (s Bl I [ [ [ [ [ [ [ e [ [
Gk (=] =l ] E:E:l E7 (3 =) I k] B < [ =RiEwd [l [Ew (I JE ] B (et =] B X =] [ X [ [ I ([
o (O = DR iR E= [ R =0 R I [ = (S (S EAE7 (O HER [OF EX [O e R
i O EE O E E7 [ R =2 ) X2 I [ 2 e [ s e W e = [ B RS (O O (0 [ o [ [ [ =D R
R v [ |Ev T [EN T BR[O ER =] R E O =i B E S RE D EE EE E EE EE D E
IR AT TEERTERR RO ERGREGE oo R ool BE N en bR e EmE
[ [Ex s JE7] = FORCEODEHDOEEDOEDEDODNEO0EEO @R O EEOE R DOEE
[} o [T 2 : HEODEOEDOE E AT (O R (O ER A
o [T [ x o [ O O E [ 2 [T (00 [ [ [ e
=l [T = : o [ [ [ [ [ [ A [ (O X [
= [T : o [ [ [ [ [ [ 3 (2 (0 [ [ e [ CHIP

is all you need
I rir r\r e nnl o rix
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SmartTime Overview

B SmartTime Is Actel’'s New Static Timing Analysis Tool

B SmartTime Replaces the Original Timer for:
® SX-A, RTSX-S, eX, AX, RTAX-S
® 500K, APA, ProASIC3\E and Fusion
® All Future Products

CHIP
is &ll you need
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SmartTime Features

B Graphical Constraint Entry
B SDC Constraint Support
m SDC Constraint Checker

B Analysis
® Cross-clock Domain Analysis
® Flexibility in Clock Domain Selection

B Improved Ease-of-Use
® Separate Constraint & Analysis Views
¢ Separate Maximum & Minimum Analysis Views
€ Clock Domain Browser for the Analysis View
® Visual Constraint Dialogs
® Customizable Timing Information for the Paths List
® Constraint Entry from the Analysis Window
® Customizable Timing Reports
® Filtering Capabilities
® Persistence of User Settings I#C“"’

is &ll you need
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SmartTime

SDC Constraint Support

B Constraints
® SDC create clock
® SDC create generated clock
® SDC set_i1nput_delay
® SDC set _output delay

B Exceptions
® SDC set_false path —from —through —to
® SDC set_multicycle path —from —through —to

CHIP
is &ll you need
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SDC Constraint Support by Family

—
x
o
o
N
—
o
|_
O
<

ProASICPYS
A54SXA

SDC Constraint

create clock
create_generated_clock
set_input_delay
set_output_delay

set false path
set_multicycle path
set_maximum_delay

N RV RS RSRSRSRS D0ASIC3E
YRS RSRSRSRSRS D 0AS|C3
YRYRIBRIBRIYRIRY Axcelerator

1 Supported for analysis only
2 Only -through option supported for layout t#
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SmartTime Windows

B SmartTime Includes of Separate Constraint Editor and
Timing Analysis Windows
® Constraint Editor — GUI Based Constraint Entry
® Timing Analyzer Provides Delay Information

% Designer - [COUNT16.adb*] E@E
- 8 X

B File WYew Tools Opfions Help
D|=(E] 2| =S e 8220

| Desigh Flow

7
=ls(o]

Compile

Click to launch
SmartTime
Constraint Editor
or Analysis Views

LI

-
e
» I

Layoukt

—— Multiview Mavigator

RS
ey *il 3"
Netlist

Ry PinEditor ChipPlanner

I/0 Attribute
Editor

= Finished: Tue Apr 19 13:03:Z6 Z005
E Total CPU Time: a0:o0:02 =}
o - o o -0 -0 o
(=3 - 11 1 L | 1= - l= T 51 4
< >
CHIP
| [\AII A Errors }\ Wiarnings {}\Info /‘ is all you need

Ready Far: P4 DIE: APADZS PRG: 208 POFP
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SmartTime

Constraints Editor

€ SmartTime [timing_data_distr *] - [Constraints Editor] E@E
- a x

:'-:7 Eile Edit %iew Actions Tools MWindow Help

8l 8l @ x| 2| &kl 8= 2] F w[6]] alabl Y

=l Constraints | Synitax | Clock Source |Periud {ns}lFrequency{MHzﬂl]ulycycle (%}|Fir3’t Edge|0ffset (ns}lWauefurm|FiIe|Cummen‘ts
= Requirements
kY
% Input Delay
% Output Delay
=l Exceptiong
% Max Delay
T Multicycle
% Falze Path

Ready Yolt: COM | Temp: COM Speed: -2

B Use Constraints Editor to:
® Enter or Edit Timing Requirements:
€ Clock Frequency, Input and Output Delays
® Enter or Edit Timing Exceptions:
¢ Max Delay, Multicycle Paths, False Paths
® Browse Clock Domains

CHIP
is &ll you need
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SmartTime

Timing Analysis View

-y Design; COUMT1E
i Family: ProfZ|C3 Wax Operating Condition: WORST
Design: COUMT1E
Farmily: ProfSIC3 Max Operating Condition: WORST
Die: ASPOGO Win Operating Condition: BEST
Package: 100 YQFP “olttage: CO
Temperature: CO

Design State: Post-Layout Speed Grade: -2

Reaqizter to Register

External Setup

E_:I':'Ck tf:' Output Claock Details:

=== Pinta Pin
Input to Output Hame| Period (ns)l Frequency (MHZH External Setup { |Externa| Hold (n% Max Clock to 0ut| Min Clock to Out
o User Sets CLK 5146 194 326 3611 -0.635 5546 3565
i Details:
Hame | Min Delay ljns}| Max Delay (ns)l

Input to Output |2, i, 3

® Determine Maximum Operating Frequency
® Verify Setup and Hold Requirements

® |dentify Timing Violations

® Browse Clock Domains

® Set Constraints on Specific Pins or Sets of Paths
® Copy, Print, Expand or Cross-Probe Sets of Paths ;#cuw

is &ll you need
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SmartTime Toolbar

B The SmartTime Toolbar Contains Commands for
Performing Common Operations.
® Tool Tips Are Available for Each Button.

- Add
Clock domain  Aqq clock -
_ manager constraint g Add max delay
Edit current Max delay e constraint
constraint analysis View ~ ccalculate consirait Check timi
Commit Copy Undo y All € tlr_nlng
| | | | | | | | | constraints
JH || | || | || | :Jielfiil @ITIJ %’J mlTlml Tlﬁlnﬂlﬂ
Print  paste Delete Redo Min Pathset Timing Add false New multicycle
selected delay manager constraint  path constraint clock constraint
constraints analysis View
View Add input

delay constraint

CHIP
is &ll you need
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SmartTime Constraint Entry

H Clock Constraints

m Input and Output Delay Constraints

m Clock Exceptions
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SmartTime

Clock Domalins

B SmartTime Detects Possible Clocks by Tracing Back from
the Clock Pins of all Sequential Components Until it Finds:
® An Input Port
® The Output of Another Sequential Element, or
® The Output of a PLL

B SmartTime Classifies Clock Sources Into Three Types:
® Explicit Clocks
® Potential Clocks
® Clock Network

B Each Clock Domain Contains at Least 3 Path Sets:
® Register to Register

® External Setup or Hold
® Clock to Out ‘#
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SmartTime

Entering Clock Constraints

m Visual Constraint Dialog Box Simplifies Constraint Entry

© SmartTime [timing_data_distr *]
File Edit ‘Wiew BsEhEN Tools ‘Window  Help

@ J _L Constraint  * m

Enter Period or Frequency

Max Delay...
False Path...
Multicycle,.,

Create Clock Constraint

Select Clock Source __—prcicksures ~_fl
from pull-down Menu oo EiﬂiE:éﬁ” 2 /
|<—Eeriud:|7 n54>|cur Frequency: li [MHz
Select Starting Edge >
— Oiffset: 4>|<— Dty cwcle: —>|
Enter Offsetand ~__t+ [ = [ooe «
DUTY CYC|€ Comment:

Help o] 4 | Cancel |
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SmartTime Clock Constraints

H Clock Constraints in Constraint Editor
® Select Constraint to Add, Edit or Delete

© SmartTime [timing_data_distr *] - [Constraints Editor]

E—:" File Edit Wiew Actions Tools ‘Window Help - O X
8l & Bl gx| o[ ulal @= 2] 2| o/l el 2
=l Consgtraints Syrrta:r.| Clock Source |Periud (ns}|Frequenny{MHz}|l]utyc}rcle (".-‘u}|First Edge|0ffset (ns}|Wauefurm|File|Cumments
=1 Requirements 1 ?7 clock_160 5.250 160.000 S0.000 rizing 0.0a0 03125 Gl
kq Clock | 2 |¥ clack_20 50,000 20,000 S0000  |rising 0000 (025 Gl
T onput Delay [ 00 ¥ clock_40 25.000 40.000 45000 |rising 0000 (01125 (GUl
% Output Delay
=l Exceptionsz
% Max Delay
T Multicycle . . S
% False Path Double-click to edit constraint
Ready \ Wolt: COM | Temp: COM Speed: -2

\ Double-click constraint type to add constraint

CHIP
is &ll you need
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SmartTime

Generated Clock Constraints

m Constraints For Internally Generated Clock Can Be
Specified Using Generated Clock Constraints
® Useful For Constraining PLL Outputs

[ resetn
elk50_sin . counter
c
resetn count(15:0]
[ count_en count_en
UCOUNTER
clk200_sig
pll_block :
T shifta2
REFCLK tlk
—| PWRDN CLkznn resetn
LOCK —————— ST T data_out[31:0]
UPLL rstlock_sig shift_en
B USHIFT32
[ shift_in

CHIP
is &ll you need
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SmartTime

Entering Generated Clock Constraints

& SmartTime [top]

File Edit Wiew Bt Tools ‘Window Help . |
Consktraint  k SPeC|fY CIOCk SeleCT p‘g f?r‘ k
Generakted Clock, ., r‘eferlence genel"(]'re C OC

Ma Delay., ..
False Path...
Mulkicycle. ..

Create Generated Clock Consi

v Clock Fin: | [ ~ J

Clock Reference:
ﬂ
Conditioning
[ Zircuiti|

TC|DDk Fort FPGA
En'rel" mU H-lpl ICClTIO n The generated Frequency is such as
Clnd diViSion faclro r‘s To > fFiclack) = Fireference) x | 1 ! | 1

generate frequency

The generated waveform is the same as - the reference wavefarm

Carmnrment:

Specify edge relationship _+—
to reference clock Help ok ] coed |

CHIP
is &ll you need
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SmartTime

Generated Clocks - PLL Outputs

[ rezetn
elk50_sin . counter
c
resetn caunt[15:0] feount[15:0] "=
[ count_en count_en
UCOUNTER
clk200_sig
pll_block :
L shift32
REFCLK — clk
—| PWRDN CLkznn resetn
LOCK —————— ST T data_out[31:0]
UPLL retlock_sig — shit_en
[shifi_en LSHIFT32
[ shift_in

B¥ Constraints Editor

=l Congtraintz Syntax |wme Pin|I'u'IuIti|:|Iier|DivitIer| Waveform |File|Comme|rts|
=/ Requirements 1 bl pl_instiCorecGLB | clk40 5.000 4.000 |zynchronized |GUI
Clock 2 ?7 pll_instiCoresGLA (clk40 5.000 5.000 |synchronized |GUI
M G crierated Clock
Input Delay \
T Constraint for PLL Outputs
=l Exceptions
b 2= Drelay
b ulticycle
Falze Path
CHIP
is &ll you need
4 3
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SmartTime Constraint Entry

B Clock Constraints

m Input and Output Delay Constraints

m Clock Exceptions
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SmartTime

Input Constraints

m Input Constraints can be Entered as Input Delay or External Setup/Hold

® Input Delay — Enter Input Delay in Terms of Delay Budget Outside FPGA
¢ SDC Format

® External Setup / Hold — Specify Input Delay Budget Inside FPGA
€ Used by Previous Actel Timer

MyDesign
Register Register shift_out
A ouT4
ad i 2 N TG I
- u o ouT?
> 7> e > Ene
] _
Somerator B
— Input Delay
CK | External Setup / Hold ;#d

Introduction to Libero v7.2.2
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Input Constraints

Input Delay

m Visual Constraint Dialog Box Simplifies Constraint Entry

€ SmartTime [COUNT 16]

File Edit “Yiew BHsieys

Tools  Window Help

Select Input Delay

Constraint * Showby: " Ewtemal Setup/Hold Selec.l, IHPUT POF‘T
Input Delay... f
Cutput Delay... FF1 U ot port FEz
Max Delay. .. @ _@
False Path... > D
Multicycle... l_ l_
/ =t
Select Clock Port —— > iT T
and Reference Edge
[ Use same value for min and max
. Maximum Delay: ns |L‘= o
Enter Min and Max 2 | E | |
delay Or' Same VCllue Minimum Delay: ns |
Minimum Delay for S
analysis only
Help ’TI Cancel |

Introduction to Libero v7.2.2
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Input Constraints

External Setup / Hold

Select External Setup/Hold

Set Input Delay Constraint

x

b€ EGSHE ottty Select Input Port
- Input Port: | J i
_@ Input Port D‘ _@_
[® ®
Select Clock Port b Cekpors [ ] L FPGA
Clock Port T /T
Enter Hold | |
. =T Hadld: ns Sekup: l—nsd——
Requirement | ]
M §§§>< | Data(1]
Input Port
Cornrmenk:
I
Help ’Tl Cancel

| Enter Setup
Requirement

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary
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SmartTime

Input Constraints

m Input Delay Constraints in Constraint Editor
® Constraint Displayed as External Setup / Hold and Input Delay

& Constraints Editor

=l Constraints Synitax | Inpurt purtsl Clm:k| Setup (ns}| Hold (ns]n| Max Delay (ns}l Min Delay (ns]n| Clock Edge| File| Cumments|

=l Requirementz 1 ‘i?' EM R=T CLK 4714 0500 1.000 0.500 rizing G
% Clock

nput Delay

T Output Delay

=l Ewmceptions . . .
L Double-click to edit constraint

T Multicycls

% Falze Path

3

* Double-click constraint type to add constraint

CHIP
is &ll you need
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SmartTime
Output Constraints

m Output Constraints Define the Delay of an Output Relative to a Clock

B Output Constraints can be Entered as Clock-to-Output or Output Delay
® Clock-to-Output: Specifies the Output Delay by Specifying the Timing
Budget Inside the FPGA (default)
® Output Delay: Specifies Output Delay Constraint by Specifying the

Timing Budget Outside the FPGA
¢ SDC Format

MyDesign OUT1

shift_out

TP K
TCK

Introduction to Libero v7.2.2

Register

Register
A C A C —OD
I I

O I-

CHIP
is &ll you need

——— Clock-to-Output Output Delay
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Output Constraints

Clock-to-Output

m Visual Constraint Dialog Box Simplifies Constraint Entry
Select Clock-to-Output Select Output Port

€ SmartTime [COUNT16] Set Output Delay Constraint g]

File Edit View BE=EGER Tools Window Help ShowBy: @ ClocktoOutput Output Delay
§| ] Constraint ¥ Clock,..
Input Delay...
Cutput Delay...,

Cutpuk Port:

FF2

Max Delay...
False Fath...
Multicycle...

Select Clock Port

Clock Port

Maximum Delay: ,7 ns g |
Enter Min and Max >

Mimimum Delay:

Y |
delay " |
Minimum DCIC(Y for‘ ot I-tl:uata[o] ><§§§§ W Dataf1]

anGIYSiS only Commenk:

Help 0K Cancel |
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Output Constraints

Output Delay

Select Output Delay

Set Output Delay Constraint

Select Output Port

ShowBy: (" Clockto-Output & Ditput Delay

Output Pork: li J
D_ Outpadt Port Y -I_
: P |
SeleCT CIOCk Por‘* P Clock Part: l—;l _.l—
FPGA

—

Clock Port

[~ Use same value For min and max

Minimum Delay:

/ |
Minimum Delay - NNW outt)

I

l I Maximum Delay: ns dp———

Comment:

|
Help

0K | Canicel

Maximum
Delay

CHIP
is &ll you need
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SmartTime

Output Delay Constraints

m Output Constraints in Constraint Editor

® Displayed as Clock-to-Output and Output Delay
® Select Constraint to Add, Edit or Delete

& Constraints Editor

=l Congtraints
= Requirements

¥ Clock
T InputDeIa_l,l
I lelay

E E:-:u:eptu:uns
T Max Delay
T Multicycle
T False Path

Double-click to edit constraint

N\ Double-click constraint type to add constraint
£ »

CHIP
s all you need
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SmartTime Constraint Entry

B Clock Constraints

H Input and Output Delay Constraints

B Clock Exceptions
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Timing Exceptions

False Paths

B The False Path Constraint Removes Timing Requirements
on Specified Paths
@ Starting Points Are Input Ports or Register Clock Pins
® Ending Points Are the Register Data Pins or Output Ports

B False Paths Are Not Considered During the Timing
Analysis

B False Path Constraints Take Precedence Over Multiple
Cycle Path Constraints and Overrides Maximum Delay
Constraints
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SmartTime

Entering False Path Constraints

B Specify From, To, Through Pins

© SmartTime [FALSE_PATHS]

File Edit “iew

Set False Path Constraint

J J _|_ Constraint  » s Erom:
|

Input Delay. .. |

Cutput Delay. ..

Max Delay...
Falze Path...

Seifalgl Tools  Window  Help

Multicycle. .. Through:

Carnrmenk:

Help I | Cancel |
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False Path Constraint

Source Pins

B Specify Starting Point for False Path

Select Source Pins for False Path Constraint

Specify pins {+ Dy explicit liski " by keywaord and wildcard

Available Pins: Assigned Pins:

LK
o0
o1
o2
FRO$112:CLK Add All =
FF1$1T1:CLK
FRo4115:CLK
FFa$116:CLK
FR4$117:CLK
RST

AL

Filter available pins: Add or remove plns
~]  from source list

Pin Tvpe: &l pins

| * Filter

T Filter pin hames
CHIP
w ok | Cancel | ¢IS all you need
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False Path Constraint

Through Pins

H Select a List of Pins or Nets for the False Path Passes

Through

Select Through Pins for False Path Constraint

Add all =

< Bemaove

< Remove all

f L

Filter available pins:

Fin Twpe: Al pins ﬂ

| M Filter

Help (] 4

Specify pins * by explict list " by keyword and wildcard

Available Pins: Assigned Pins:
ME0$115:6
ME0$115:5
ME0F11S:Y

Zancel

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary

September, 2006
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False Path Constraint

Destination Pins

B Specify the End Points for the False Path

Select Destination Pins for False Path Constraint

Specify pins * by explict list " by keyword and wildcard

Available Pins: Assigned Pins:
FFO$112:0
FF1$1I1:D
FFz4113:D

FF3$116:0

[ e |
FRA$1I7D Agd Al >

[ <genre |

< remove 4l

Filter available pins:

Fin Twpe: Al pins ﬂ

|*:D

CHIP
Help QK Cancel is all you need
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False Path Example

B Multiplexer S Input Never Changes
® FF1, FF2 and FF3 to FF4 through MXO0:A are False Paths

FFO

Da »
AST

0 !
DFH1P1
FARE

CLEK

FFa

H %KDHZ ‘Ir

ua

031

R%Y

ua

CLE

0—-

o
DFH1Cd
cLA

Dz

/

S input always 1

CLE

FFZ2 &

DFH1 \IY a
Hie ] l—

CLEK a/ -

FF3 Mxa CLE

] o *

DFH1

CLEK

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary

September, 2006

CH
15 all you nee

Ip




False Path Example (cont.)

m False Path Constraint Through MX0:A

Edit Existing False Path Constraint

From:

Through:

MX0$ 115048

"1

arnrnent:

0a
RST

Help

Introduction to Libero v7.2.2

FFa
L ] o}
ODFH1F1
L FAE
ELK E %IDHZ T
[T
FF1
& i
{>C> Bruaed .
Ua CLA
®——CLK
uz
i}
v : Oht 2 Flre)
DF ML ”Ej\( m A a
LLE OFHN1
i False Path ~wx LK
i 0 *
DFH1
®——CLK
*
CHIP
is &ll you need
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False Paths in Constraint Editor

m False Path Constraint in Constraint Editor
® Select Constraint to Add, Edit or Delete

B¥ Constraints Editor

= Constraints

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

= Requirements i
¥ Clock
T Input Delay
T Output Delay
=l Exceptions
T Max Delay
T Mulicycle

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

CHIP
s all you need
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Timing Exceptions

Multicycle Paths

B The Multicycle Path Constraint Overrides the Single Cycle
Timing Requirement Between Sequential Elements

® The Number of Clock Cycles for Setup or Hold Check Is
Specified in the Constraint

B False Path Constraints Take Precedence Over Multicycle
Path Constraints

Multicycle path setup relationship

|

N C
SOUFCE

N\

p>

Default setup relationshi

CKsink‘
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SmartTime

Entering Multicycle Path Constraints

m Specify Path Multiplier and From, To, Through Pins
m Add Path Multiplier

S5et Multicycle Constraint EJ

€ SmartTime [COUNT16]

File Edit “iew

Seilg= Tools  Window  Help
Clack... |
Input Delay. .. —
Cutput Delay. .. '

Max Delay. ..
Falzz Path. ..

Multicycle...

Enter path multiplier / ///, |

Browse for From, Through ~——
or To pins

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary




Multicycle Path Example

Binary counter

m Binary Counters Contain Multicycle Paths

€ Enter Multicycle Constraint to Obtain Proper Timing Analysis

R R T |

Q3]

a2 ( )
Q] ~—

Qo]

Introduction to Libero v7.2.2

4 ! \ / Set Multicycle Constraint X
= >
Multicycle : Relatonshi
S Setup
Defadle  --------
path — e —
: Hold
Defaulk
T
Path Mulkiplier: ’47 cycles
From:
QLELCLE
Through:
To:
QL)
Commen k:
|
Help oK el |

© 2006 Actel Confidential and Proprietary
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Timing Exceptions
I\/Iaximgm Delag/ ﬂc'l'el

B The Max Delay Constraint Is Used To Specify The
Maximum Delay For Timing Paths In The Design

m Max Delay Is A Timing Exception And Overrides The
Timing Requirement Between Sequential Elements

B Max Delay Can Also Be Used To Constrain Input To Output
Paths In Combinatorial Designs
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Timing Exceptions

Maximum Delay

B Maximum Delay Constraint Overrides Clock Constraint

€ SmartTime [COUNT16]

File Edit View BAsiae=® Tools ‘Window Help Set Maximum Delay Constraint E]
Eh Constraint sl AN
J J Input Delay... Maximurn delay: | s
— Cutput Delay... ‘ . /
Max Delay. .. /
False Path... L~

Multicycle...
Through:

Enter Max Delay

Browse for From, Through 4 -
or To pins e

Help Ok | Cancel |
CHIP
is 3 nee
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SmartTime 7.2

New Features

m Clock Source Latency
B Asynchronous Checks
m Datasheet Generation
B Tcl Commands

B Additional Ease-of-Use Features
® User sets management (editing, adding exceptions...)
® Clock network details in expand path
® Automatic creation of generated-clocks on PLLs
® Multicycle with hold specifier
® Expanding parallel paths
® Reports in spreadsheet format
® Logic stage count column in analysis window
® Clock constraints in summary window
® Select all in add path set dialog
® Path aware exceptions
® Improved auto-TDPR constraint setting

CHIP
is &ll you need
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SmartTime 7.2

New Constraint Entry Features

B Specify Multicycle Path Constraint for Setup, Hold or
Both

® Supported in GUI and SDC Commands

m Specify Clock Source Latency

® Use to Model Clock Insertion Delay when Clock Generation
IS not part of the Design

m Specify Early and Late Clock Arrival Times
® Analyze Performance for Clock Jitter

B Automatic Creation of Generated Clocks

B New TCL Commands
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SmartTime 7.2

Multicyle Path Constraints

m Specify Whether Multicycle Path
Applies to Setup Check, Hold Check or

B Ot h Specify multiplier(s) for: " Setup Check only f+ SetupandHoldChecks

Specify different multiplier for

setup analysis and hold analysis o

dstli_niCLK

Through:

To:

dmini[0]:E ~
dmin1[10]:E

dmini[11]:E

dmini[12]:E
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Clock Source Latency:

Definition

B Specify delay when clock is generated outside the design

B Specify clock jitter
< Period N
L;e : »gw
Worst Period

B Clock Source Latency can be attached to any clock
constraint (internal or external)
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Clock Source Latency:

Constraints Specification

m Specify Clock Insertion Delay

B SDC Constraint: set_clock latency

o

s ®= 2 Z| i o] 5e| ]| £| 2]

B Specify Early and Late Times for Rising and Falling Edges

2l 5 =8| |

=l Constraints
=l Requirements
¥ Clock
¥ Generated Clock,
Input Drelay
% Output Delay
=l Exceptions
td aw D elay
tulticycle
Falze Path
e

-

f

Introduction to Libero v7.2.2

Clock Port or Fin: |

Clock Source ‘

Late Rise ns r

"‘- Late Fall

cooooLb

Early Rise ns E—.'i

’7
Early Fall

i
Clock Port or Pin

Clock Edges: [ Falling sarme a5 rising

Comment:

7

X

2

[ Early same as late

Help

© 2006 Actel Confidential and Proprietary

September, 2006
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SmartTime 7.2

Automatic Creation of Generated Clocks

B Automatic Creation Of Generated Clock Constraint Based On
Static Configuration of PLLs for AX, RTAX-S, Fusion, ProASIC3/E

B No Effect Unless The Clock Reference Has A Clock Constraint

[
| = Constraints Synitax | Clock Pin | Reference Pin |Muttiplier|l.'liuider| Waveform | File |E
2 synchronized  |Deftciaxgod A ede, line 2

=l Requirements 1 ?7 d2:: 2 CLK 1
% Clock 2 Lo pliPLL_IMT:CLKZ | pllPLL _INT:REFCLE 2 1 |zynchroniz

pIlPLL_INT:REFCLK 2 § | =ynchroni auto-generate

—

kM Gicnerated Clock 3 ? plliPLL _IMT:CLKA

Input Drelay
T Output Delay
=l Exceptiohs
M ax Delay
Multicycle
Falze Path
= Advanced
Clock Saurce Latency
bl

CHIP
is &ll you need

September, 2006
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SmartTime 7.2

New TCL Commands

® st_create_set - Creates A Set Of Paths To Be Analyzed
® st _edit _set - Modify The Paths In A User Set
® st_remove_set - Deletes A User Set From The Design

® st_commit - Saves The Changes Made In SmartTime To The
Design .adb File

® st _restore - Restores Constraints Previously Committed In
SmartTime

® st_expand_path - Displays Expanded Path Information For
Paths

® st_set options - Sets options for timing analysis

® st_list paths - Displays the list of paths in the same tabular
format shown in SmartTime
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Timing Analysis with SmartTime

Hm Design Summary

B Setup and Hold Checks

B Cross Clock Domain Analysis
B Adding User Sets and Filtering
B Customizing the Analysis View

B Cross-Probing with MVN Tools

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary
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SmartTime Analysis View

Design Summary

B Performance Summary is Displayed in Maximum and
Minimum Delay Analysis View
® \ - Indicates Timing Requirements Met for That Domain
® X — Indicates There Are Violations Within the Domain

®.. Maximum Delay Analysis View

Design: fincd_min
A Farmily: P& Mz Cperating Condition: WIORST
D APADTS Min Operating Condition: BEST
Package: 205 PQFP Yoltage: COm
Temperature: COm

Design State:  Post-Layout Speed Grade: STD

* Register to Register

¥ External Setup

¥ Clock to Output Clock Details:

—|--ma PFir ta Pin
Fput to Dutput Hame| Period [ns}| Frequency (I'u'IHz}| External Setup (n| External Hold (ns| Max Clock to Out|Min Clock to Out
= User Sets mclk  15.414 G4 576 3.093 0630 5.075 2477
I/ Dekails:
Hame Min Delay l:ns}| Max Delay {ns}|
Imput to Cudput | R [gEL
CHIP
< L ¢|s all you need
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SmartTime

Design Summary

B Minimum pulse width check performed on paths in design

® Information is used to determine the maximum operating
frequency reported in the SmartTime Designh Summary

®.. Maximum Delay Analysis View E@@
L

Des=ign: shifter
Family: pa, ez Operating Condition: WIORST
Diier APADTS hin Cperating Condition: BEST
Package: 208 PQFP “oltage: COM
Temperature: O
Design State: Post-Layout Speed Grade: STD
=¥ Register to Register
Filter1
Filter? The maxi_n'!um frequency_ of this n::I_n:n::k darnain is limited 1
by the minimmun pulse widths of pin Ul/count[5]: CLEK
Extermal Setup
Clock to Dutput i R pwyExternal Hold (ns)| Max Clock to Out (ns)| Min Clock to Out (ns)|
2.5 Finta Pin CLK  |5.500 181818 2942 0179 7.242 2534
Input b Oukput
o zer Sets
I/ Dekails: I

CHIP
is &ll you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



Timing Analysis with SmartTime

m Design Summary

m Setup and Hold Checks

B Cross Clock Domain Analysis
B Adding User Sets and Filtering
B Customizing the Analysis View

B Cross-Probing with MVN Tools

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary
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SmartTime

Setup Check

B Setup Check is Displayed in Maximum Delay Analysis View

FF 2

Setup check
launch edge } T
( T Setup check

capture edge

B Setup Check Calculation
® Arrival time = Launch edge (0) + max Clock to FF1 + max Data path
® Required time = Capture edge (T) + min Clock to FF2 — Setup of FF2
® Slack = Required — Arrival = Violation if <0

CHIP
is &ll you need
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Setup Check in SmartTime

&
Py
@ From i To |* [
MaX
Apply Filter Store Filter Reset Filter |
=1 &1 Summary :
Fi 4 @ clk2 otiren Pas Sink Pin Delay i Slack| Arrival Required Setup er.l
v @ okl (ns} (ns) {ns) {ns) (ns) Peri
T G  reglIUD:CLK reg3/U0:D 1475 8291 4523 12814 0234
BExtemnal Setup
Clock to Qutput hll 4
- Pinte Fin Pin Name Type  |MetName| Cell Hame | Op |Delay (ns)| Total (ns)| Fanout] Edge
Input to Output 1 From: reg1/U0:CLK
L User Sets 2 o: reg3/u0:D
& data reguired time 12.814
4 data arrival time - 4523
] zlack 829
6 | |
Data arrival time calculation
T clk1 0.000 0.000
8 regl/UCLK | clock network + 3.048 3.048 r
9 regl/Uud:Q [cen ADLIB.DFEG |+ 0.673 3721 1\r
10 az_1.A [net =3 + 0.108 3.827 r
11 a2 1 [cen ADLIBAND2Z |+ 0.5841 4458 2|r
12 reg3/U0:D [met 25 + 0.055 4523 r
13 Wdata arrivaltime | 4523
14
Data required time calculation
15 clk1 Clock Constraint 10.000 10.000
16 fregd/UD:CLK | clock netwaork + 3048| 13.048 r
17 freg3aiunD | Library setup ADLIB-OFEG |- 0234| 12814
18 [|data required time | 12814

B Setup Check

® Arrival time = Launch edge (0) + max Clock to FF1 + max Data path

® Required time = Capture edge (T) + min Clock to FF2 — Setup of FF2

® Slack = Required — Arrival = Violation if <0
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Setup Check w/ Multicycle Path

B SmartTime Uses Multicycle Path Constraint in Setup Check

FF FF2

S et u p C h e C k S S et u p C h e C k
IaL{nch edge capture edge
E | I
( T

B Setup Check Calculation
® Arrival time = Launch edge (0) + max Clock to FF1 + max Data path
® Required time = Capture edge (2T) + min Clock to FF2 — Setup of FF2
® Slack = Required — Arrival = Violation if <0
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Setup Check w/ Multicycle Path

m Add Multicycle Exception from Analysis View
® Right-click on the Path in the Analysis Window

*-Maximum Delay Analysis View

MAX

= ¢ Surnmary
=X (qui) CLK

Reqizter to Reqgister

External Setup

Clock to Dutput
—|-a=a Pinta Pin

[rput ko Clukput
o Uszer Setz

Franm | * Ta |*
apply Filker Store Filker | Reset Filker |
Source Pin Sink Pin Delay Slack| Arrival Required Setup b A
(ns) {ns) (ns) (ns) {ns) P
11 GO CLk G0 4 361 0.951 G160 7411 0402
12 GO CLk G0 4.240 1.0a97 5.039 TA3E 0.376
T T IR Y] 7111 0402 |
14 Copy 4447 1 1R a7 747 navr >
0 Print ’
] pe Het Hame CellH: =
—  Add False Path Constraint | -
£ Add Max Delay Canstraint >

Introduction to Libero v7.2.2

add Multicycle Path Constraint

Expand selected paths
Cross-probe selected paths
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Setup Check w/ Multicycle Path

B Add Multicycle Exception

® Fields are pre-filled with
the path information

Path multiplier = 2

Introduction to Libero v7.2.2

Set Multicycle Constraint

&
Clock on TT
Skart Paink 1 : L= L

iy &
Clock an
End Paink N |
Fath Multiplier:< | > cycles
Erom: /

Relationships
Setup
Default --------
[ew —
Hald
Defaulk
Mew

V

Through:

T

o[10]:0

Comment:

Help O | Cancel |

© 2006 Actel Confidential and Proprietary




Setup Check w/ Multicycle Path

ctel

MAX

=1 &8 Summary

+- % (o clk?

=% @l clkl
Reaister to Register
Bxtemal Setup
Clock to Qutput

—-a= Pinto Fin
Input to Output

o User Sets

B Setup Check

A
From * To |* o
Apply Filter Store Filter Reset Filter |
Sotiree Pin Sink Pin Delay Slack| Arrival Required Setup er.l

(n=) (ns) (ns) (ns) (ns) Peri

b i reg1/UD:CLK reg3/U0:D 1475 1829 4523 22814 0234
£ ¥
Pin Name Type | Het Name| Cell Name | Op | Delay tns]| Total tns]| Fanou'tl Edge|

From: reg1/UCLK
To: reg3/U0:D

data required time 22.814

data arrival time [ 4523

slack ' 18.291

Data arrival time calculation

chki 0.000 0.000
regl/UOiCLK | clock netwark [+ 3.048 3.048 r
regl/UD:Q [ cell ADLIB.DFEG |+ 0.673 3721 1r
az_1A [net =3 + 0.108 3.827 Ir
az_ 1Y [cell ADLIB:ANDZ |+ 0.641 4488 z|r
reg3/uo.D :n&t 25 + EI:IJEE 4523 7

data arrival time

Data required time calculation
clkl Mutticyle Constraint
regd/U0:CLK |clock network
regd/U0:D 'Lit:rary setup

data required time |

+ RILES 23.048 I
ADLIB:DFEG |- 0.234 22814
22.814

® Arrival time = Launch edge (0) + max Clock to FF1 + max Data path

® Required time = Capture edge (2T) + min Clock to FF2 — Setup of FF2

® Slack = Required — Arrival = Violation if < 0
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SmartTime

Expanded Path Timing Information

Hm Right-click a Path in the Path List Displays the Expanded
Path in a Separate Window

*-Maximum Delay Analysis View

Frorm | * To | *
MAX
Apply Filker | Store Filker | Reset Filker |
= {31 Summary
- @ CLE
Register to Fegister Source Pin Sink Pin Delay Slat:k Arrival | Required | Setup Minin
(ne) (ns} (ng) (ng) (ne) Perioc
SRR e | 744 0S8 6543 71| 0402
Cookmouot | o550 5533 a2
L. Pinto Pin 2 Copy | 4 725 0F06|  B.524 ? 130 0376
3 Print 4711 052 £.510 7131 0376
Input b Qukput — |
S EX 4 647 0676 6.445 722 0.402 3
EaliEl=ts = Add False Path Constraint 1 A Cho N T o o T AT neTe
£ . >
| Add Max Delay Constraint
| add Multicycle Path Constraint . P2 Het Hame CellHa ~
1
BBl E:pand selected paths
= | i L
-1 Cross-probe selected paths 3

CHIP
is &ll you need
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SmartTime

Expanded Path (cont.)

B Expanded Path View Includes a Schematic of the Path

~ Maximum Delay - Expanded Path Yiew: Q[0]:CLK -> Q[11]:D

Pin Hame | Type | Het Hame | Cell Hame | Op | Delay (ns)l Total (ns}| Fannl.rtl Edge|

1 From: Q[0):CLK
2 To: a[11]:D
3 data reguired time 711
4 data arrival time - 6543
B slack 0568
5]

Data arrival time calculation
7 CLK 0.000 0.000
5] QO CLK clock network + 1.799 1.7499 r
9 G0 cell ADLIB:DFM1CT |+ 0.535 2334 4 f
10 COUMTING _court_3_G_1_5& net G_c[] + 0655 24939 f
11 COUMTING _court_3_G_1_5% cell ADLIB:NOR2B |+ 0.380 3389 B f
12 COUMTING _court_3_G_1_3B net COUMTING _count_3_CWeaCT_ADD_cCl_0_tmg(0] + 0.285 3857 f
13 COUMTING _court_3_G_1_3% cell ADLIB:NORZE |+ 0.455 4115 3f
14 COUMTING _court_3_|_82:4  net COUMTIMNG _count_3_CWeaCT_ADD_Cl_0_g_array_3[0] + 0.364 4479 f
13 COUMTING _count_3_|_82%  |cell ADLIB:NOR2B |+ 0.380 4559 20f
16 COUMTING _court_3_|_61:4  net COUMTING _count_3_CWyaCT_ADD_C1_0_g_array_11_1[0] + 0.760 2E19 f
17 COUMTING _court_3_I_81:%  |cell ADLIB:ARIC |+ 0.719 5338 1f
15 Q1D niet COUNTING _count_3[11] + 0.205 6543 f
19 data arrival time 6543
20

Data required time calculation

CLK Clock Constraint 574 5714

G ]CLK clock network + 1.799 7513 r

Q1D Library setup ADLIE:DFMTCT |- 0402 EARE

data reguired time

Right click
in window ——
to zoom
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SmartTime

Hold Check

B Hold Check is Displayed in the Minimum Delay Analysis View

FF FF 2

Hold check __
launch edge j T
( T

B Hold Check Calculation
® Arrival time = Launch edge (0) + min Clock to FF1 + min Data path
® Required time = Launch edge (0) + max Clock to FF2 + Hold of FF2
® Slack = Arrival — Required = Violation if < 0

CHIP
is &ll you need
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SmartTime

Hold Check (cont.)

~¥ Minimum De lay Analysis View

min
Apply Filker | Stare Filter | Reset Filker |
=1 (5 Summary -
—-¥ @ clock_40 [l
Fiegister to Register Source Pin Sink Pin Delay Slack Arrival | Required | Hold Skew ~
External Hold L ':"3) “3 (ns} (ng) I:ns:i I:ns}
Clack to Output U ; 22 120 fcurrent _state[1 -'1] i ‘
=¥ 0 clock_ 150 - | T ———_——_—— e R =T m——r v
Edge
EEELH?; I;IzltT:uut From: g2_2_12M/current_state[15]:CLK
) @ clock 20 To: g2_.2_I2IJI1Icurrent_31ate[14]:I]
Hegister_to Fiegister data arrwfal t|m,3 1829
data reguired time - 1.3™M
External Hold
Clock. ta Qutput Sk 0.455

i g2 012/ sclock_cid
Reqizter to Register
External Hold
Clock. ta Qutput

o g2 1 12/ sclock_cld—
Reqizter to Register
External Hold
Clock. ta Qutput

b g2 4 12/1sclock_cid
Reqizter to Register
External Hold

Data arrival time calculation

clock_160 0.000 0.000
g2_2_12Mjcurrent_state[13]) CLK |clock network + 1.335 1.335
g2_2_12Mfcurrent_state[15]1G el ADLIB:DFNACO |+ 0.306 1 644 1
g2_2_12Micurrent_state[14]10  |net g2_2_[2Mjcurrent_state]15] + 0185 1829

data arrival time

Data required time calculation

clock_160 Clock Conztraint 0.000 0.000

g2_2_12Mjcurrent_state[14) CLK |clock network + 1.3™M 1.3™M s
2_2_2m rt_state[147D0  |Lib hold ADLIB:DFN1CO 0.000 1.371

Clock to Output g2_2_| current_state[14] ibrary kol +

@@ g2 3 12/1/sclock_old « CetaliSqiiediins 137
<| | »[ |2 >

m Hold Check
® Arrival time = Launch edge (0) + min Clock to FF1 + min Data path
® Required time = Capture edge (0) + max Clock to FF2 + Hold of FF2 e
® Slack = Arrival — Required = Violation if <0

is &ll you need
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SmartTime

External Setup Check

B External Setup Defines the Timing Requirements at the Input Pins

B External Setup Check is Displayed in the Maximum Delay Analysis View
for Each Clock Domain

Flip-Flop 5 j(

Gate-A —
E |nastteA1 *DATA
) fsu D
E CLK P l CLK
CLK

m External Setup Check Calculation
® Arrival time = max Input Pad to FF1
® Required time = min Clock to FF1 - Setup of FF1
® External Hold = Arrival - Required ‘#

CHIP
is &ll you need
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SmartTime

External Setup Check

™. Maximum Delay Analysis View

From * Ta |*
MAX
Apply Filker | Store Filker | Reset Filker |
—-% @ clock_40 -
Reqizter to Hegisla_
E vtemal Setup Source Pin Sink Pin Delay Slack Arrival Required Setup External M
Clock to Output ] __ (ns) I:ns I:n} (ns) (ns}) Setup (ns)
W @ clack_160 i g2_4_[201 bufin[0].0 2
Registsr to Registe 2 |cps |n[1) o212 doufin[0]:.D 1 904 1 904 bt
External Setup -
Clock to Dutput 1_J [From: ep3_inta
=¥ @l clock_20 2 [ |To: g2_a 1201 bufin[o]:0
Register to Register | 3 I [ dlata required time LS
External Setup 4 I data arrival time - 2576
Clock to Qutput 5 I =lack L
- g2 0_12/11 Aschock_ E
Fegister to Registe Data arrival time calculation
External Setup 7 cp3_ini4) 0.000 0.000 r
Clack to Output & cp3_in_pad[4JJ00U0PAD et cp3_in[4] + 0.000 0.000 ¢
=@ g2_1_12/1 /sclock_ 9 cp3_in_pad[4]J000Y el ADLIEIOPAD_IN |+ 0747 0747 1r
Register to Registe_| |10 [ |cp3_in_pad[4]0n:viN | net o3 _in_pad[4UOMET1 + 0.000 0747 ¢
External Setup 11 W |cp3_n_padapuonn sy |cel ADLECICIN_E [+ 0032 0779 1r
Clack to Output 12 J |gz_4_2m mutino}D net cp3_in_c4] + 1.797 2576 ¢
- g2_4 1241 Aschock_ 13 [ |data arrival time 2576
Register to Regiztel 14
External Setup Data required time calculation
Clack o Dutput 15§ |clock_160 MIC MIC
- a2 3 12/ selock_ ) [16 | g2 4_2MAufir[0fCLK | clock netwark + 1916 I ¢
4| | v 7 N oz 4 zm autin[o)o Library setup ADLIEcDFMNICO |- 0.402 NIC

B External Setup Check
® Arrival time = max Input Pad to FF1
® Required time = min Clock to FF1 - Setup of FF1
® External Setup = Arrival - Required cHip

is &ll you need
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External Setup Check w/ Input Delay

Constraint

VActel

B Enter Constraint as Input Delay

Set Input Delay Constraint

D=t=(0] Data(1)

Introduction to Libero v7.2.2
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External Setup Check w/ Input Delay VActel

Constraint

€ SmartTime [find_min *] - [Maximum Delay Analysis View]

;& File Edit ‘Wiew Actions Tools ‘Window Help -8 x
8| S| ] mlx] 2] k] @ 2l D ol o)l o 2
From |* Ta |*
MAX
Apply Filker | Stare Filker | Reset Filker |
= i1 Summany
Sl Del. Slack Arrival | Required | Setup -~
- X mc:lk. ) Source Pin ‘ Sink Pin ‘ (ng (ns) ‘ {ns) (Ins} (ns;
X Reaister to Register =
= DataD[7]:0 3573 0.257 11.073 11.330 0.40: 2.243 pvy
Al E :ternal Setup
¥ Clock to Dutput Pin Hame | Type | Het Hame | Cell Hame | op |Delay {ns}| Total {ns}| Fanou‘t| E(Ige|
=1-¥# Finta Fin 1 From: D_in[7]
Input to Dutput To: DataD[T}D
L User Sets data required time 11,330
data arrival time 11.073
Data arrival time calculation
ik _—————
in[ 7 Inpaut Drelary Constraint + F.500 7.500 EE
D_in_pa X nlemiuiin . 2 r
No_in_padFluonny [cel ADLIBIOPAD M |+ 0.593 §.398 10r
N0 _in_pac[7IU001YIN |ret C_in_pad[7UOMET1 + 0.000 §.395 r
WO _in_pad[Fluonny [cel ADLIBICIN_IB + 0.032 §.430 10
Wosta07D et D_in_c{7] + 2643 11073 v
!data arrival time 11.073
Data required time calculation
mclk Clock Constraint 10.000 10.000
mclk_pad )00 PAD  net melk + 0.000 10.000 r
mclk_padUo:y cell ADLIBIOPAD M |+ 0.593 10,898 10
mclk_padon o net melk_padUJOMET1 + 0.000 10.895 r
melk_padon:y cell ADLIB:CLKIO + 0.260 11.138 200 |r
DiataD{7].CLK net melk_c + 0574 11.732 r
Dratal(7]:Cr Library setup time ADLIB:DFMACD |- 0.402 11.330
data reqguired time 11.330
Ready Temp: COM Molb: COM |Speed: -2

m External Setup Check Calculation
® Arrival time = Launch edge (0) + max input delay + max Data path
® Required time = Capture edge (T) + min Clock to FF1 — Setup of FF1 arp
® Slack = Required — Arrival = Violation if <0

is &ll you need
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External Setup Check w/ External Setup

Constraint Actel

B Enter Constraint as External Setup/Hold

Set Input Delay, Constraint

CHIP
is &ll you need
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External Setup Check w/ External Setup

Constraint

VActel

€ SmartTime [find_min *] - [Maximum Delay Analysis View]
;& File Edit Yiew Actions Tools MWindow Help

B

B 8| w8 z[x| 2= &l 8= 57| 0] e[ sm| o[ || 2|
Fram |"‘ Ta |"‘
MAX
Apply Filker | Store Filker | Reset Filter|
= i1 Summary
[ atazhest
i )&55 @ar:;kee Source Pin Sink Pin Delay |Slack Arrival Required Setup External -~
X Reqister to Regist {ns} [{ns) {ns) (ns) ns) Setup (ns)
kel PR P DataD[7 1D 3873 0257 34573 3ga0| 040 ! 3

hdll E -tenal Setup
¥ Clock to Output

Pin Hame

Type

| Het Hame | Cell Hame | op |Delay{ns]|Total {ns}|Fanout| E(Igel

3.830

- o Pinto Fin 1 [ |From: p_in[7]
Input ta Output I To: DataD[T]-D
i Uszer Sets I data recuired time
I data arrival time

Data arrival time calculation

D_in[7] 0.000 0.000 r
Dr_in_peacd[7]U0U0: PAD | net L _in[7] + 0.000 0.000 r
D_in_pad[7JU0000:Y |cel ADLIBIOPAD M |+ 0895 0.895 1r
Dr_in_peacd[7PU0AH YIN - | net D_in_pad[7]JU0MET1 + 0.000 0.595 r
D_in_pad[71U001Y  |cell ADLIB:ION_IB + 0032 0.930 10
Datal[71D net D_in_c[7] + 2643 3.573 r
data arrival time 3.573

External Setup Constraint

2500 2 Eb

DiataD[7]CLK S — 4 232 v
| I Library setup time ADLIE:DFMICO 0402 3.530
iime 5 530

Ready

Temp: COM \Yolt: COM |Speed: -2

B External Setup Check Calculation
® Arrival time = Launch edge (0) + max

® Required time = Capture edge (T) + min Clock to FF1 — Setup of FF1

input delay + max Data path

CHIP
is &ll you need

® Slack = Required — Arrival = Violation if <0
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SmartTime

External Hold Check

m External Hold Defines the Timing Requirements at the Input Pins

B External Hold Check is Displayed in the Minimum Delay Analysis View
for Each Clock Domain

Flip-Flop D >(
= cueh ZHDATA [ —
) thp
E CLK P — l CLK
m External Hold Check Calculation
® Arrival time = min Input Pad to FF1
® Required time = max Clock to FF1 - Hold of FF1
® External Hold = Arrival - Required ‘#

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



SmartTime

External Hold Check

&< Minimum Delay Analysis View E]@
From * To |*
min
Apply Filter Store Filter | Reset Filter |
= ¢ Summary
+-% @ ol
o ok Source Bin Sink Pin Delay ASIack Arrival Required Hold External
Registerto Register (ns) (ns) (ns) (ns) (ns) Hold (ns)
Extemal Hold regi/U0:D 1.208 1.208 0.004 0.890
= P(i::'tcokgﬁjompm Pin Name Type Het Name | Cell Hame | Op | Delay tns]| Total tns]| Fanoutl Edge|
Input to Output L From: a
™ User Sets 2 To: reg.ﬂUl}.:D
3 data arrival time 1.208
4 data required time - MNiC
5 slack MIC
6
Data arrival time calculation
T a 0.000 0.000 f
(-] inbuga/UQ/UD:PAD |net a + 0.000 0.000 f
g inbuga/UUDY | cell ADLIB:IOPAD_IN + 1.016 1.016 1|F
10 inbuga/U0/U1:A  |net inbuga/UD/MNET1 + 0.000 1.016 f
11 inbuga/UU1Y | cell ADLIB:IOFIFO_INBUF |+ 0.023 1.039 1|F
12 inbuga/U/UZ:.A  |net inbuga/UNET2 + 0.000 1.039 f
13 inbuga/UUZY | cell ADLIB:IOI_BUFF + 0.024 1.063 1|F
14 reg1/ud:D net z1 + 0.145 1.208 f
15 data arrival time 1.208
16
Data required time calculation
i clk1
18 reg /U0 CLK clock network
4 | | vl 118 QregliunD Lizrary hold ADLIB:DFEG

B External Hold Check — Minimum Delay Analysis View
® Arrival time = min Input Pad to FF1
® Required time = max Clock to FF1 + Hold of FF1
® Slack = Arrival — Required = Violation if <0

CHIP
is &ll you need
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SmartTime

Clock to Output Check

B Clock to Output is Displayed in the Maximum Delay Analysis View for
Each Clock Domain

“VJV &

— paTA inst A1 Output
b 1
B Clock to Output Calculation
® Arrival time = Launch edge (0) + max Data path
® Required time = Capture edge (T)
® Slack = Required — Arrival = Violation if < 0 ‘#
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Clock to Output Check w/ Output Delay

Constraint Actel

B Enter Constraint as Output Delay

Show By tDeIa_l,l ™ Clock-to-Output

Output Port: o J
FF2

[~ Use lue F d
Mi Delay + » Maxi Delay
—— ——
DDDDD
Zammen [
Help ok C. |

CHIP
is &ll you need
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Clock to Output Check w/ Output Delay

Constraint Actel

€ SmartTime [find_min] - [Maximum Delay Analysis View]
;& File Edit Yiew Actions Tools ‘Window Help

o] Zl e gix] 2l 2] 8= 2| P blmloial olab) 2

From |* Ta |*
MaX
Apply Filker | Stare Filker Reset. Filter
=& Summary
= @@Da:jlleet E source Pin ‘ sink Pin ‘ Delay (Slack ‘ Arrival Require(lFock to 0u11 -
¥ Rengister to Register i n n {ns)_}ins) {ns) ns) ns)
" 1 dmin3[27]CLK Dratabdin[27] 34899 1.745 5.752 7.5 Y w
External Setup
v W Pin Hame | Type | Het Hame | Cell Hame op Delay(ns}|TotaI (ns}|Fanou‘t| E(Ige|
—1-2FL Pinto Pin i From: dmin3[2TECLK
Input to Output To: in[27]
S0 Uzer Sets data required time 7500
data arrival time - 5732
Data arrival time calculation
mclk 0.000 0.000
mclk_padU0U0PAD net mclk + 0.000 0.000 r
mclk_padUoan:y cel ADLIEIOPAD_IN + 0.595 0.595 1
melk_paduoa ;A net melk_pad/JOMET1 + 0.000 0.595 r
mclk_padUoa cel ADLIE: CLKIC + 0.260 11358 200 |r
dmin3[27]CLK net mclk_c + 0.585 1.753 r
dmin3[27]G cel ADLIE:DFREDCD + 0.535 2288 1|f
Datatin_pad[27)100401:D et dminG_c[27] ¥ 0233 2521 i
Datatin_pac[ 2700 :DOUT |cel ADLIBIOTRI_OB_EB |+ 0.432 3.013 1f
Dratahdin_pad[ 27 ]AJ00U0:.0 niet Dratabdin_pacd[ 27 |AJOMET1 + 0.000 3013 f
Catablin_pac[27 00 PAD  cel ADLIEIOPAD TR + 2,739 5,752 0f
Dratahdin[27] niet Dratahin[27] + 0.000 5752 f
data arrival time B.752
Data required time calculation
mclk . . il
ahdin[27] Output Delay Constraint - 2.500 7.500
clata recuire
Ready —— » _

B Setup Check
® Arrival time = Launch edge (0) + max Data path
® Required time = Capture edge (T) — Output Delay S nced
® Slack = Required — Arrival = Violation if < 0
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Clock to Output Check w/ Clock to Output

Constraint Actel

B Enter Constraint as Clock-to-Out

Set Output Delay Constraint

Show By {* Clockjo-Output " Output Delay

Qutput Port: J
FFz2

CHIP
is &ll you need
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Clock to Output Check w/ Output Delay

VActel

Constraint

© SmartTime [find_min *] - [Maximum, Delay Analysis View]

;& File Edit Wiew Actions Tools Window Help =
8| & Ble| olx]| 2| Z& Sl= 2] 2 /ol olab 2 2
From |* Ta |*
MAX
Apply Filker Store Filker Reset: Filker
= & Summary
(Sﬂ [atashest - -
L @ melk Source Pin Sink Pin | Delay |Slack | Arrival Required -
¥ Register o Regite [ Amin327 LK Datahfin[27] I55999 @ 748 {%}?52
: ! . . v
¥ External Setup
v Pin Hame | Type | Het Hame | Cell Hame Delay (ns}| Total (ns}| Fanout| E(Ige|
=== Fin to Pin From: dmin3[2TECLK
Input to Dutput To: 271
o= User Sets data required time 7 500
data arrival time - 5752
slack
Data arrival time calculation
mclk 0.000 0.000
mclk_pad 0o PAD net melk + 0.000 0.000 r
mclk_padUoan:y cel ADLIBIOPAD_IM + 0.595 0.595 1
mclk_pacdoi ;s net mclk_padU0METT + 0.000 0.595 r
mclk_padUoa cel ADLIE: CLKIC + 0.260 1.158 200 ¢
dmin3[27]CLK net mclk_c + 0.585 1.753 r
dmin3[27] G cel ADLIB:DFRAEDCO + 0.535 2258 1t
Datatin_pad[27)0001:D et dminG_c[27] + 0233 2521 i
Dratahdin_pad[27U00U:DOUT |cell ADLIBCIOTRI_OB_EB |+ 0.492 3013 1f
Dratahdin_pad[ 27 ]AJ0U0:0 niet Dratabdin_pad[27 ]AJ0MET1 + 0.000 303 f
Dratahdin_pad[27]J0U0:PAD  |cel ADLIBIOPAD_TRI + 2738 5.752 ot
Dratahdin[27] niet Dratabdin[27] + 0.000 5.752 f
data arrival time 5792
e Clock To Out Constraint
DataMin[27]
<
Ready Temp: COM Molt: COM |Speed: -2

B Setup Check
® Arrival time = Launch edge (0) + max Data path
® Required time = Capture edge (T) — Output Delay
® Slack = Required — Arrival = Violation if <0
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CHIP
is &ll you need
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SmartTime

Enhanced Min Delay

B Provides more accurate min delay evaluation

® Precise hold-time analysis
® Silicon characterization-based approach
4 Based on the spread of the characterization curve

® Endorsed on all paths in a clock domain when the clock is
using a global network

® Viewed in the SmartTime “Minimum Delay View”

CHIP
is &ll you need
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The Min-Delay Problem:

Gate delays Case Study

Case analysis:

B, I’ W Includes Process, Voltage, & Temperature
Mixed | O ° Flip-Flop
Cases
dgm dwm Data DATA —
Worst -------------------------dO—d.
Wi WM
" Clock —
Typ |- Oo—@
Ay dry
Best |--—----- o—@
dBm dBM

Gate-A délay variation

m SETUP Check requires the longest data path:
® d,u dqu or dg, of Gate-A depending on the case under analysis

CHIP
is &ll you need

® d,. d;, ordg, of Gate-A depending on the case under analysis

m HOLD Check requires the shortest data path: ‘#
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The Min-Delay Problem:
An Example

m Theoretically
® Setup check uses longest data path delay = Max ( 5 (Max(Gate))) =23
e Hold check uses shortest data path delay = Min (5 (Min(Gate))) =11

m So far, we had no Min(Gate) delay, so we use Max(Gate) delay
® Shortest data path delay = Min ( 5 (Max(Gate;)) ) =18

B Therefore, we were overestimating the minimum data path delay ,#cmp

is &ll you need
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Enhanced Min-Delay (EMD)

Application

B Register-to-Register hold

Shortest (EMLC

Longest(Max)

m External hold P
Shortesi(EM )}—J

Required time

H Clock to out

Shortest(EMD)
>

........................... -, Arrival ti me ¢CH|P
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Enhanced Min-Delay (EMD)

Support & Limitations

B Supported Products

® Release 6.3: APA, AX, RTAX-S
® Future: A3P/E and all future products

B New versus Existing Designs
® EMD only activated for designs started in 6.3 and beyond

B Resources

® EMD is endorsed on all paths in a clock domain when the
clock is using a global network

m Other Limitations
® No SDF(min) export
® No TDPR support in addressing min-delay violations
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Timing Analysis with SmartTime

m Design Summary

m Setup and Hold Checks

B Cross Clock Domain Analysis
B Adding User Sets and Filtering
B Customizing the Analysis View

B Cross-Probing with MVN Tools

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary
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SmartTime

Cross-Clock Domains

FF1 FF2

D>
CLK1 m— [
CLK2 m

CLK g

CLK1rrs
Repeating cycle

B SmartTime Performs Setup Check Across Clock Domains

® SmartTime Looks at the Relationship Between the Active Clock Edges Over a

Eull_ Rdepeating Cycle, Equal to the Least Common Multiple of the Two Clock
eriods

® For Each Capture Edge at the Destination Flip-flop, SmartTime Assumes That

the Corresponding Launch Edge Is the Nearest Source Clock Edge Occurring
Before the Capture Edge ,#

CHIP
is &ll you need
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SmartTime

Activating Cross-Clock Domain Analysis

m Activate Cross-clock Domain Analysis for a Particular
Clock Domain

® SmartTime Automatically Detects All Other Clock Domains
With Paths Ending at Selected Clock Domain

SmartTime Options

Option Categories |

- Select a cakeqary:

Gaeneral . -
Operating Conditions

Petfarm maximum delay analysis based on WORST » | rase
Perfarm minimum delay analysis based on BEST * | rase

Clack Domains

Analysis Yiew
Advanced

Iv Include inter-clock dorains in calculations For timing analysis.

Restore Defaulks |

Help (n] 4 | Zancel | CHIP
isa d

Il you nee

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006




SmartTime

Cross-Clock Domains in SmartTime

;:E Maximum Delay Analysis View g@]
-~
From |* To |*
MAX
Apply Filter | Store Filter | Reset Filter ‘ R4
Inter clock domain < =% in] stk - -
~ 5 @ olk? Source Pin | Sink Pin | Delay |n5}| A Slack ln5}| Arrival lns}l Required |n5}| Setup |n5}|
1 reg/U0:CLK regd/U0:D 2.262 -0.496 5310 4814 0.234
Cl k1 .ro Clkz \\ .................... eg egd/|
reg-=out _{—=PRiallame | Type |Net Namel Cell Name | Op |[)e|za',|I :n5}| Total :ns}l Fanuutl Edge|
clki==clk2  17°C Jcia 0.000,  0.000
2 ITEgTOUCLK clock network + 3.048 3.048 r
3 reg1/U0:Q cell ADLIB:DFEG |+ 0.673 3721 1r
4 a2 1:A net 53 + 0.106 3827 r
1 5 az 1y cell ADLIB:ANDZ |+ 0.641 4.468 20r
In.rer‘ C|0Ck domaln 6 az 2B net 55 + 0.106 4674 r
Cl k2 to Clkl 7 a2 2¥ cell ADLIB-AND2 |+ 0630| 5204 1lr
8 regd/U0:D net 56 + 0.1086 5310 r
N data arrival time 5.310
14 _|
1C |clk2 2000/ 2000
12 ALK clock network + 3.048 5.045 r
13 regd/LJ0:D Library setup ADLIB:DFEG |- 0234 4814
14 data required time 4814
15
16 data required time 4814
17 data arrival time - 5310
18 slack -0.496

CHIP
is &ll you need
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Timing Analysis with SmartTime

m Design Summary

m Setup and Hold Checks

B Cross Clock Domain Analysis
B Adding User Sets and Filtering
B Customizing the Analysis View

B Cross-Probing with MVN Tools

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary

September, 2006



SmartTime

Adding Path Sets

B Users Can Create and Manage Custom Path Sets for Timing
Analysis
® Custom Path Sets Appear Under User Sets in Domain Browser

*-Maximum Delay Analysis View

MAX

= ¢ Surnmary
- % @ [
Fegister to Register Flease select a set of paths
External Setup in the Damain Browser (Tree on the left)
Clock, to Output
= oma Pinta Fin
[rput bo Qkput
o Llzer Sets

\ Manage Clock Domains

Right click in domain
browser area ‘#CH

1P
Il you need
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SmartTime

Adding Path Sets (cont.)

B Enter Path Set Name and Select Source and Sink Pins

Enter path set name

Introduction to Libero v7.2.2

Add Path Analysis Set

Mame: |

/'

Source Pins:

QLI0]:CLE
QL
Q2L
Q[13]:CLE
QL141:CLE
Q[15]:CLE
QL
QL)L
QLELCLE
Q4L
Q5L
Qe

Filter source pins:

Fin Type: |Registers by pin namfﬂ

* Filker

Help

QO] CLE ~

QE?J:CLK L

Trace from:

Sink Pins:

X

" Sink ko source

Filter sink pins:

Fin Twpe:

|Registers by pin nameﬂ

Filter /

Cancel

_ Filtering for'.
source and sink

pins
¢CHIP
is &ll you need

© 2006 Actel Confidential and Proprietary

September, 2006



SmartTime

Adding Path Sets (cont.)

B Maximum Delay Analysis View With Added Path Set

*-Maximum Delay Analysis View

Fram |* Ta |*
MaX
apply Filker | Store Filker | Reset Filter |
= {31 Summary
—-¥ @l CLE
Register to Register Source Pin Sink Pin “::::—;" a 5;':;;‘ 4
Eutermal Setup e — —
Clack bo Output fi___lalcLk LD 3.978
=2 Pinto Pin 2 G CLK Q[ 21D 5332 5654
Imput b Output 3 OMJCLK Q1L 4507 6490
—-aP Uszer Sets ? G[”CLH G[13]_[:' 4*}0? EE%?—' =
Pin Hame | Type Het Hame CellHame | Op |Delay (ns)| Total (ns)|F ~
1 From: Q[1]:CLK
2 To: OM1:D 5
< »

\
Custom Path Set

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary
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SmartTime

Filtering Management

m Filters Can Be Used to Limit Path Set Content

® Filters Are Displayed Below Set Under Which It Was Created
® Filters Can Be Nested

Enter source and sink
pins for filter

®-Maximum Delay Analysis View

From | Q[1]:CLK To |*

MAX

- {Eﬂ Summary OOk et 8
=X (i) CLK

Regizster to Fegister Source Pin Sink Pin Required | Setup | Minin ~
Extermal Setup E—— % (ne) (ng) Period
Clock to Dutput i lancik Store Filter as Analysis Set 0376|  |
-2 Pin ta Pin 2 GJCLK 12844 0378
Input to Clutput S fOMICLK | e [Fiker] 12825 0402
- IR0 User Sets 4 |eprcik ' e 12862| 0378
Setl 5 Q1] CLK 12.845 0376
B |@MICLK el p” Canel | 12825 0402
7 |anrok oer | 12845 0376 =
¢

CHIP
is &ll you need
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SmartTime

Filtering Management (cont.)

Stored Filter

®-Maximum Delay Analysis View

Fram | Q[1]:CLE To
MAX /
Apply Filker | Reset Filker |
= g3 Summary
- g CLE
SR Ficgister bo P egister Source Pin sink Pin Delay Slack Arrival Required Setup Minin
- (ns) (ns} (ns} (ns} (ns} Perlm
Filter1 .
External Setup 1.360 g
Clock to Output A‘?!?!‘?_L_”_ “5‘!1_ ?!D 532 s '??‘_‘ TT'?? 1_? ?‘_“f ”3_?'? v
= Finta Pin 4 5
Input fo utput Pin H T Het H CellH 0 Del Total F~
—|- wmy User Sets 0 LU= | ype ame | ell Hame | p | ea}r(ns}| a (ns}|
Cat 1 From: @[1]:CLK
2 To: Q[1]:D0
= rlata rarmiirad tima TARE
< >

CHIP

is &ll you need
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Timing Analysis with SmartTime

m Design Summary

m Setup and Hold Checks

B Cross Clock Domain Analysis
B Adding User Sets and Filtering
B Customizing the Analysis View

B Cross-Probing with MVN Tools

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary
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SmartTime

Customizing Analysis View

B Timing Information in Path List Is Customizable

® Add or Remove Columns for Each Type of Path Set

Right-click in Table Header and Select
"Customize Table"

®-Maximum Delay Analysis View

From  |*

MAX

To |*

Apply Filker | Store Filker | Reset Filter|
|- {31 Surmary

—-¥ @ CLE . -

Reaqister to Reaister

Sink Pir __Slack | Arrival Required

Customize table . = -
EstemalSetp /e Customize Analysis Yiew
Clack. to Output
2= Pinto Pin Available Fields: Show these fields in this order:
[put ko Oukpt —— Clock
[uln Source Pin
-Fo User Sets 4 Source Clock Edge Sink Pin
= Destination Clock Edoe Delay (ns)
Fin Hame | Type Clock Constraint {ns) Slack insj
1 From: Q[0]:CLK Max Delay Canstraink (ns) Arrival {ns)
a To: Q[1]:D rulkicycle Constraint Required (ns)
] data required time Sgtyp (nsl _
P Minirmunm Period {ns)
4 data arrival time Skew (ns)
£
Reset to Default
/

Click upper left corner to

select entire table

Introduction to Libero v7.2.2

Help
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Timing Analysis with SmartTime

m Design Summary

m Setup and Hold Checks

B Cross Clock Domain Analysis
B Adding User Sets and Filtering
B Customizing the Analysis View

B Cross-Probing with MVN Tools

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary
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SmartTime
Cross-Probing with MultiView Navigator

B Cross-probe between SmartTime and MVN Tools

®-Maximum Delay Analysis View

MaX
Apply Filker | Stare Filter | Reset Filter |

= ¢ Summary

S @) O
 agister to Feqistel . Delay | _ Slack) Arrival | Required | Setup Minimum
Fegister to Register Source Pin | Sink Pin l:ns} (ns P l:ns} (ns) Period (ns)
'_ T 5 1: :i

External Setup

Clock to Output 1. ’
= P i 2 Copy 4 ?25 0,606 £.524 ? 130 0476 5 103
- i to Fin — )
3 Primt 4 711 0621 6510 713 0.376 5.093 w
Input to Jutput —
< . >
L User Sets &dd False Path Constraint
2 Add Max Delay Constraint Het Hame CellHame | Op |De ~

1 add Multicycle Path Constraint

Expand selected paths
Cross-probe selected paths

/
Select path
and right click

Path Highlighted in
ChipPlanner

© 2006 Actel Confidential and Proprietary September, 2006
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SmartTime

Timing Reports

B SmartTime Can Generate Two Types of Reports:
® Timing Report
® Timing Violation Report

B Timing Report Contains Timing Information of the Design in
a Text Format
® Information Can Be Customized

B Timing Violation Report Contains a Flat List of Paths With
Timing Violations (No Breakdown by Clock Domain).
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SmartTime

Timing Report Options

B Include Summary in Timing Report

Option Categories | General

- Report Options

General Summary
Paths . S
Sets [v Include a summary of timing results in this repont

Clack Domains

Analysis
s Lse Maximum Delay Analysis

(" Use Minimurn Delay Analysis

Slack

| Filter paths by slack threshold

haximurm slack to include: ns

Restore Defaults |

Help 0]4 Cancel |

CHIP
is &ll you need
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SmartTime

Timing Report Options

Paths & Sets Options
® Include User Defined Sets in Timing Report

Timing Report Options %

Option Categories [paths
- Report Options
General
Paths
Sets [v Include detailed path information in this report
Clock Domains

Display of paths

Lirnitthe number of reported paths per section to: ]
1

Lirnitthe number of expanded paths per section to:

Timing Report Options @

Option Categories BT 0
-|- Report Options
General
Paths
Sets
Clock Domains

Display of Sets

[ Include user sets in this report

[v Include In20ut sets in this repart

CHIP

Help ' is &ll you need
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SmartTime

Timing Report Options

H Clock Domalins

® Specify Clock Domains to be Included in the Timing Report

Timing Report Options

X

Option Categories
- Report Options
General
Paths
Sets
Clock Domains

Help

Display of Clock Damains

[ Limit reporting on clock domains to specified domains

clke
clkd

Restore Defaults I

Cancel I

Introduction to Libero v7.2.2
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SmartTime

Timing Report Structure

B Header
® Design Information, Operating Conditions...

B Summary
® Data-sheet (Freq, ext setup/hold, min/max clock-to-out...)

B Clock Domain Detalls
® Path Sets (reg2reg, in2reg, reg2out, Custom...)

¢ Path Details
¢ Expanded Paths

H Inter-clock Domain Details

B Pin-to-pin Path
® Path Sets (in2out, Custom...)

CHIP
is &ll you need
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SmartTime

Summary Section in Timing Report

B Clock Domain: p_spi_clk
® Period (ns): 9.334
® Frequency (MHz): 107.135
® External Setup(ns): 2.103
® External Hold( ns): 2.599
® Min Clock-To-Out (ns): 5.302
® Max Clock-To-Out (ns): 8.261

B Clock Domain: g_spi_clk
® Period (ns): 9.334
® Frequency (MHz): 107.135
® External Setup(ns): 2.103
® External Hold( ns): 2.599
® Min Clock-To-Out (ns): 5.302
® Max Clock-To-Out (ns): 8.261

H In-to-Out:
® Min Delay (ns): 4.569
® Max Delay (ns): 8.246

CHIP
is &ll you need
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SmartTime

Clock Details in Timing Report 1/2

Clock Domain: p_spi_clk
Path-Set Register-to-Register

Path 1
From: B_mbuf/r_adr[0]:CLK
To: B_mbuf/clear[1]:D
Delay: 8.090
Slack: -5.218
Arrival: 16.331
Departure: 11.113
Minimum period: 0.2359
Skew: 45.023
Path 2
Path 3

-----
CHIP
is &ll you need
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SmartTime

Clock Details in Timing Report 2/2

Clock Domain: p_spi_clk

Path-Set Register-to-Register
Path 1
Path 2
Expanded path 1

Total(ns) Op Delay(ns) PinName (edge)

Type/name
0.000 p_spi_clk
+ 1.912 Clock network
1.912 B_mbuf/r_adr[0]:CLK (r)
+ 0.257 Cell: ADLIB:AO21TTF
2.169 B_mbuf/clear_d_1[1]:Y (f)
+ 0.289 Net: B_mbuf/clear_d_1[1] net 1
2.458 B_mbuf/clear[1]:D (f)
2.458 data arrival time
4.000 p_spi_clk
+ 1.879 Clock network
7.879 B_mbuf/clear[1]:CLK (r)
- 0.766 Library setup ADLIB:DFFC
7.113 B_mbuf/clear[1]:D
7.113 data required time
7.113 data required time
2.458 data arrival time
4.655 slack

Path-Set In-to-Register

CHIP
is &ll you need
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SmartTime

Timing Violations Report Options

m General Options

® Specify Maximum or Minimum Delay Analysis
® Enter Slack Threshold

Timing Violations Report Options

Help

Option Categories |

Analysiz
* Usze Magimurn Delay Analysis

" Use Minirmum Delay Analsiz

Slack

[v Filter paths by slack threshald

b awirnum glack to include: 1] Nz

o]

Restare Defaltz

Cancel |

Introduction to Libero v7.2.2
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SmartTime

Timing Violations Report Options

m Path Options
® Limit Number of Reported Paths

Timing Violations Report Options

T | IS

= Select a category:
General

Dizplay of paths

[ Limit the number of reported paths

Limnit the number of reported paths per section to:

—
—

Limit the number of expanded paths per gection to:

Restare Detaults
Help (] | Cancel | ¢

CHIP
is &ll you need
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SmartTime

Violation Report Structure

Hm Header
® Design Information, Operating Conditions...

m Paths
® List of Paths With Timing Violations

CHIP
is &ll you need
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SmartTime

Violation Report

B COUNT16 - Timing_violations Report

Eile Actions Help

himing Violation REeport Max Delay Analysis -~

Timer Version 2.0

Aotel Corporation - Actel Designer Software Belease 6.2 (Version 6.2.0.23)
Copvright (o) 1959-2005

Date: Tue May 31 15:06:43 Z005

Design: COUNTLE

Family: Prold3IC3

Die: A3ZPOGO

Paclkage: 100 VQFP

Tewmperature: COM

Voltage: COH

Speed Grade: -2

Design State: Fost-Layout

Hin Operating Condition: BESIT
Max Operatihg Condition: WORST

Path 1

From: Q[E] :CLE

To: Qi8]

Delay (ns): 5.0438

3lack (ns): -2.382

Arrival [(ns): 6.3546

Required (ns): 4.464
Path 2

From: Q[11] :CLE

To: 11y

Delay (ns): 4.774

Slack (n3): -2.109

Arriwval (ns): 6.573

Fequired (ns): 1.464 .’ gg:lpyuu need
< »
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SmartTime 7.2 New Features

m Clock Source Latency
B Asynchronous Signals
m Datasheet Report

m Ease-of-Use
® Analyzing the clock network
® Path Set improvements
® Automatic creation of Generated clocks
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Clock Source Latency:. Analysis

Pin Name Type Net Name Cell Name Op Delay (ns) Total (ns) Fanout Edge
From: irci:CLK
To: iry1:D
data required time 6.566
data arrival time - 8.285
slack -1.719
Data arrival time calculation
Late

Clock source latency + 0.500 0.500 r
Ircr. ocK networ + . . r LaunCh
irci:Q cell ADLIB:DFEG + 0.673 6.746 1|r
iadd2/add0 FCINST1:A net rci + 0.151 6.897 r
iadd2/add0 _FCINST1:FCO |cell ADLIB:FCINIT BUFF |+ 0.543 7.440 1|r
iadd2/addO:FCI net iadd2/add0_FCNET1 + 0.000 7.440 r
iadd2/add0:FCO cell ADLIB:ADD1 + 0.075 7.515 1r
iadd2/add1:FCI net iadd2/c0 + 0.000 7.515 r
iadd2/add1:S cell ADLIB:ADD1 + 0.610 8.125 1|r
iryl:D net sy[1] + 0.160 8.285 r
data arrival time 8.285
Data re quired time calculation
ol Clock Constraint I 4. 00N 4000

Clock source latency + -0.250 3.750 r Early
iry1l:CLK ock networ + .05 . r
iryl:D Library setup time ADLIB:DFEG - 0.234 6.566 Capture
data required time 6.566

CHIP
is &ll you need
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Removal/Recovery Checks

H Definition

® An asynchronous signal should not be de-activated around
the active clock edge

Removal time
>l

|
|

Clock signaI
|
|

le—
Recovery time

® Recovery needs to be checked in Max delay analysis
® Removal needs to be checked in Min delay analysis

CHIP
is all you nee
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Removal/Recovery Checks

B Activation: SmartTime Options dialog
: x|
Option Categories |l General

—- Select a cateqory:

General 5 S
Analysis Wiew perating Conaitions
Advanced Perform maximum delay analysis based on |W|DF!_5T | case

Petform minimum delay analysis based on |EE5T *| rcase

Clack Damains

[ Incude inter-clock domains in calculations Far krming analysis,

CF Enable recovery and remowval checksD

Restore Defaulks |

Help | (4 Cancel |

m By default:
® No check is done on asynchronous signals ‘#

CHIP
is &ll you need

® Signals don’t propagate through asynchronous pin of registers
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Removal/Recovery Checks

B Example: Active low reset with synchronous de-

activation
Rese (L
CLR
e ) )
NI CLR CLR

DCLK >CLK
Clock |7 |7
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Removal/Recovery Checks

B Recovery/Removal Check

Reset

Clock

B Minimum period is limited by the propagation between the reset
register and the other registers.

CHIP
is &ll you need
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Removal/Recovery Checks

m External Recovery/Removal

=

Reset

Wi 1

)

CLR

DCLK

{—>CLK
Clock

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary

September, 2006
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I Removal/Recovery Checks

m External Setup/Hold

Reset
~N
L CLR
2 ° ] )
—Dejk CLR CLR
D QOD Q
I r}CLK r>cu<
Clock ———~
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Removal/Recovery Checks: Analysis PActel

™. Maximum Delay Analysis View

Fraom * Ta |*
MAX
apply Filker Store Filker | Reset Filker |
= g5 Summary
@ Skina Del Slack Arrival | Required |Re Mini
—-¥ (U clock Source Pin Sink Pin elay o phkiie quire covery PE':;:EI::;';]
¥ Reqister to Register R T b e o g —
v Extemal Setup regrat CLK req2 CLR X 5795 222
2 regrst: CLK regl:CLR 3.050 6.111 0222 1.939 0.433
¥ Clock to Dutput 4 J J
'&'S}'Chmms to Register Pin Hame Type | Het Hame| Cell Hame | Op | Delay [ns]| Total (ns]| Fanuut| Edge|
Reqizter ta Asynchronous
- y 1 From: regrst:CLK
External Recovery To: 2CLR
—- 2= Finto Pin o:reget®
data required time 5795
[nput bo Dlutput i
data arrival tirme - 3107
. Uszer Sets
slack 2E88
Data arrival time calculation
clock 0.000 0.000
regrat CLK Clock netwark + 1.77 1.771 r
regrstc cell ADLIB:.DFM1CO |+ 0.434 2205 21
reg2:CLR niet synreset + 0.802 3107 r
data arrival tirme 3107
Data required time calculation
clock Clock Constraint 5.000 5.000
req2 CLK Clock netwark + 1.7 G017 r
reg2:CLR Library recovery time ADLIB:DFMICO |- 0222 5.795
4 3 data required time 5795
CHIP
is &ll you need
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Datasheet Report

H Content

® Pin Description
€ Pin location on the package
¢ Port name
€ Type (input, output, inout, clock)
% 1/0 Technology used
® DC Timing Characteristics

# Electrical parameters of each I/O technology (slew, output
load, voltages,)

® AC Timing Characteristics
¢ External Timing Requirements

B New analysis view in the SmartTime Analyzer

B New report
® Text format or CSV (Comma Separated Value)

CHIP
is &ll you need
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Datasheet: AC Timing Characteristics VActel

B Maximum clock frequency for all external clocks

B External Setup/Recovery/Hold/Removal for each input
ports with respect to external clocks

m Clock-to-out for output ports

B Input-to-Output for combinational paths
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Datasheet: Example

Pin Description

S - S — +
| Name | Location | Type |
S N o S SR +
| a[O] | J14 | Input |
| b[O] | H15 | Input |
| reset | K1 | Input |
| ci | B8 | Input |
| clk | R7 | Clock |
| y[ol 1| ¢C9 | Output |
| co | B7 | Output |
| en | L2 | Input |
S — o ——_—— N —— +

DC Electrical Characteristics

o - S e ——_——
| Name | Vcci | Resistor
| | (v) | Pull

| | I
S te——_— o —_———
| GTLP25 | 2.5 |

| LVCMOS15 | 1.5 | Up

| LVCMOS25 | 2.5 | None

| LVTTL (1) | 3-3 | None

| LVTITL (2) | 3-3 | None

| LVTTL (3) | 3.3 | None

| PCI | 3.3 |

| SSTL2I | 2.5 |
e S e

LVCMOS15
LVCMOS25
SSTL2I
LVTTL (1)
GTLP25
LVTTL (2)
LVTTL (3)
PCI

>
(@]
o — o ———

Introduction to Libero v7.2.2
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Datasheet: Example

AC Electrical

frequency
period

time
time
time
time

Hold time
Hold time
Hold time
Hold time
Recovery time
Removal time
Propagation delay
Propagation delay
e _

o ———————— e - —

Characteristics

reset

clk (rise)
clk (rise)

o ——— — — — — — — — — — — o —

before
before
before
before
after
after
after
after
before
after
to

to

o — —— — — —— — ——— —— o —

(rise)
(rise)
(rise)
(rise)
(rise)
(rise)
(rise)
(rise)
(rise)
(rise)

Introduction to Libero v7.2.2
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Clock Network Detalls

Pin Name Type Net Name Cell Name Op Delay (ns) Total (ns) Fanout Edge

From: irci:CLK

To: iry1:D

data required time 6.816

data arrival time - P

slack _O 969 3
v

Data arrival time calculation

clk P — 0

irci:CLK Clock network + 5573 ) 5.573 r

irci-Q cell ADLIB:DFEG T m 6.246 1r

iadd2/add0_FCINST1:A net rci 0.151 6.397 r

iadd2/add0_FCINST1:FCO |cell ADLIB:FCINIT_B + 0.543 6.94 1ir

iadd2/addO:FCI net iadd2/add0_FCNET1 + 0 6.94 r

iadd2/addO:FCO cell + 0.075 7.015 1r

iadd2/add1:FCI net iadd2/c0 + 0 7.015 r

iadd2/add1:S cell + 0.61 7.625 1|r

iryl:D net sy[1] + 0.16 7.785 r

data arrival time )y 7.785

Data required time calculation /

clk Clock Constrairy P 4

iry1:CLK Clock network .05 ) 7.05 r

iryl:D Library setupAime : . 6.816

data required time 6.816

Skew =|5.573| -

=2.523 ns

CHIP
is &ll you need
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Clock Network Detalls

B Menu: Tools > Options

f [x|]

Option Categories | Analysis Yiew

- Select a categary:
General
Analysis Yiew
advanced

Display of Paths

Lirnit khe number of paths shown in a path set to; 100

| Filter paths by slack value

Slack range From: ns ko ns=
Ghnw clock network, details in expanded path)

Restare Defaulks |

Help | O Cancel |

CHIP
is &ll you need
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Clock Network Detalls

Pin Name Type Net Name Cell Name Op Delay (ns) Total (ns) Fanout Edge

From: irci:CLK

To: iry1:D

data required time 6.816

data arrival time - 7.785

slack -0.969

Data arrival time calculation

clk 0 0

“II 1NJ/LI0-DAD w dl e n n r

clkin/U0/U0:Y cell ADLIB:IOPAD IN + 1.652 1.652 1r

clkin/UO/U1:A net clkin/lUQO/NET1 + 0 1.652 r

clkin/UO/U1:Y cell ADLIB:RCLKMUX + 0.116 1.768 44r
fien:B net sclk + 1.28 3.048 r So urce
fien:y cell ADLIB:AND2 + 0.725 3.773 1r
I_ickint/Ul:A net enclk + 0.286 4.059 r Clock
ickint/U1:Y cell ADLIB:CLKINT W + 0.116 4,175 1r
fickinvUO:A net ickinUNETO + 0 4.175 r Network
fickintuo:Y cell ADLIB:RCLKMUX + 0.116 4.291 5|r
firci:CLK net gclk + 1.282 5.573 r
brere cet o oim o= ’ OO P gy oL

jiadd2/add0 FCINST1.A net rci + 0.151 6.397 r

iadd2/add0 FCINST1.FCO cell ADLIB:FCINIT BUFF |+ 0.543 6.94 1fr

iadd2/add0:FCI net iadd2/add0 FCNET1 + 0 6.94 r

iadd2/add0:FCO cell ADLIB:ADD1 + 0.075 7.015 1ir

iadd2/add1:FCI net iadd2/cO + 0 7.015 r

jiadd2/add1:S cell ADLIB:ADD1 + 0.61 7.625 1r

iryl:D net sy[1] + 0.16 7.785 r

data arrival time 7.785

Data required time calculation

lcik Clock Constraint 4 4 Sink Clock
WHU et TIR -+ ) s T

clkin/U0O/U0:Y cell ADLIB:IOPAD IN + 1.652 5.652 1ir
Iclkin/UO/UL:A net clkinflUO/NET1 + 0 5.652 r Network
Iclkin/uo/u1:Y cell ADLIB:RCLKMUX + 0.116 5.768 4fr

iry1:CLK net sclk + 1.282 7.05 r o need
iyl ibrary setup time : - . .

data required time 6.816
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Clock Network Detalls

B Schematic

FCIMIT_BUFF

AL

CHIP
is all you need
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Path Set Management

™. Maximum Delay Analysis View

Frarm

MAX

= {5 Summary
&3 Datashest

S clk
Reaqizter to Heaizter
E=termal Setup
Clock to Qutput

=] w2 Pin ta Pin
[riput to Qutput

—oma Ulzer Sets

Copy

Edit et

Rename Set

Delete Set

fdd False Path Constraint

fdd Max Delay Constraink
fdd Multicycle Path Conskraint

Properties

fdd etk
Manage Clock Domains

Introduction to Libero v7.2.2

_E

2 irci:CLK

B Specify an exception for an
entire set

x|

m Modify existing sets

m Create/Edit/Delete sets using
Tcl

[T o L= . |

CHIP
is &ll you need
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Exporting SDC Timing Constraints

B Constraints Entered in SmartTime GUI Can Be
Exported from Designer

® Designer - [shifter.adb®]

IEEI Fl-8 View Tools Options Help

[ Mewa, ..
=  Open...
Close
Save

Save As...

Execute Script...

Import Source Files. ..
Import Auxiliary Files. ..
Audit Settings...

Export

Preferences. ..

1 shifter,adb

2 DuhAckelpril,. . \find_min. adb
3 ChAckelpriy,AimplLikop.adb
4 DehAckelpril, oounker, adb

Exit

Cerl+M
Chrl+O

Chrl+5

Cerl+L

“|ﬂ|”§|@|ﬂ| Export Constraint Files @@
Save ir | ) impl1 j =5 Ef-
2 |y shifter, dif
| simulation
. =
- | |2
ompile

Metlist Files, .,

Constraint Files. ..

File name: shifter sdc
Programming Files, ..
Debugging Files. .. Save as type: | [ERIMRIEENREE ] Cancel
Tiring Files. ..
Script Files. ..
Log Files. ..

Introduction to Libero v7.2.2

CHIP
is &ll you need
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Importing SDC Timing Constraints

B SDC Timing Constraints Can Be Imported into Designer
as Source File or Auxiliary File
® Source Files are Audited

45 Designer - [DDR_16.adb*]
@ N Wiew Tools  Options  Help

Import Source Files g]

Mate: the relative arder of the zame type of files is impartant.

[ Mew... Chrl+1 | 9E :L:; for +[3 when importing multiple EDIF or YHDL files, the top-level file must be last [at the bottom).
—  open... Chrl+0 — Usze the Up and Down buttons to specify the relative order of the files.
Close
Save Chrl+3 Source Files | Type | ) Add.
Save fs.., 1 Chbctelpri 3P WHDL labs\solutionsah 3 DDR_PASeynthesiziD | edn
e - e 2 [C: A ctelprjis3P_WHDL _labs'\solutionsab3'0DR_PASwonstrairt'D | sdc tdadify. ..
wecute Scripk, . rl-+ 3
G 4 Delete
s 5
Im|:u.:|rt F\u.xlllary Files... — = Copy locally
Audit Settings. .. E » =
Expork 4 = +
ile g
Preferences... 1a v +
1 DDR_16.adh L . .
—0a ™ Keep existing physical constraints
Z Power_Thermal_Management. adb . .
3 CiyAckelprit. . \implt ikop. adh iltiview Mavig: v Keep existing timing constraints
4 Chiactelpril.. Aimpl1 4 TOP, adb ! =D‘..,3E Audit timestamp: |SunJan 22 225341 2006 Audit options. .
Exit €3
ey | PinEditor | ChipPla It | = | JelE |

CHIP
is &ll you need
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Constraint Recommendations

B Set Realistic Constraints

m Set Sufficient Constraints

B Don’t Over constrain
® Improperly-Constrained Design Can Lead to Long Run
Times, Multiple Iterations and/or Sub-optimal Results

® max_delay Is Not Equivalent to Clock Constraint or Clock
Period
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I Layout YActel

B Assign Physical Locations to Unassigned 1/Os

m Place Logic Modules
B Assign Routing Tracks to Nets

B Calculate Detailed Delays for All Paths
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Layout Options

ProASIC3\E
o ey
Lzyout Options X e Timing-Driven: Constraints Defined
¥ Timingdiven in SmartTime
¢ De-selecting Causes Standard
[ Run place Layout to be Used
rr m Place and Route Tools
® Can Be Turned On or Off
[v Run route
W Bt B Incremental Placement and Routing
- m Multi Pass Layout Option

B Advanced Layout Options
@ High Effort Placer

Advanced Layout Options . | Known lel’[atIO ns
Help e e | | e Router Cannot Run in Incremental
Fan Eftor Bacement Mods = Mode if there Has Been Change in
In High Effat Made the placer wil Global Assignments
it ¢ Users Must Manually Uncheck
QpIrmiEatia.
Incremental Routing Option and Re-
run Layout
Help ] | Cancel ¢cmp )
is all you nee
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Designer High Effort Placer

ProASIC3\E

B “High Effort” timing-driven placer mode

® Performs greater optimization of the placement at the expense of
extra runtime

® The objective is to further increase performance

B Placer is guided by highly detailed feedback from continuous timing
evaluations

® Based on new high speed timing analysis that operates using
incremental changes in the placement algorithms

B Improvement over Designer 6.2
® Additional 3% average QOR increase (total 10% QOR increase)
® Reduced Runtime penalty (average is 2x vs. 3x — 4x)

m Initiated via Advanced Layout Options and Tcl

CHIP
is all you nee
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ProASIC3\E Local Clock Assignment VActel

B Finds and creates legal clock assignments for clock nets not already
assigned by the user

B Runs automatically as part of layout

B Performs Auto-assignment of nets given certain criteria
® Runs when > 6 globals (or > 2 PLLs are detected)

¢ Globals come from user netlist or PDC constraints
» CCC macro instantiation
» Global promotion through PDC constraints

¢ If > 6 global nets, LCA will assign the global nets to
» Chip wide globals or
» Quadrant regions

€ The choice of chip wide globals or a quadrant region will depend on
» Fanout of the nets

» Resources and user constraints
» Shared loads

CHIP
is &ll you need
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Layout OE)tlons

ProASICF’L
m Layout Mode

v Timingdiven ® Timing-Driven: Constraints Defined in
o SmartTime
. PECE R € De-selecting Causes Standard Layout
o d to be Used
% Runmoute m Place and Route Tools
[ Route ingrementaly ® Can Be Turned On or Off
¥ Wse Hulple Passes m Incremental Placement and Routing
| Configure.. Maimum number of passes: 5 ® Lock Existing Placement: Treats All
T T AT R TN Unchanged Macros as Fixed
[ catemeat. | i ] Placements
M eazurement: =
ﬂ ' Slowest clock . MUItIpIe PaSSES . .
" Specific clock o P&R RunS MUItlpIe TlmeS

O Timing violationsslack ‘ Specify:
» Number of Iterations
W e e e » What to Optimize (Specific Clock,
Timing Violations, etc.)
Help - Cancel » Which Results to Save (Best or All) @fcur
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Layout Options

Axcelerator

Layout Options
I Timing-driver

¥ Funplace
™ Flace incrementally
™| Lok existing placement (Eix)

Effort lewel: 3

Low Higgh

¥ Eun route

™ Route incrementally

[ Use Multiple Fasses

Configure... |

X|

oK

Cancel

Help

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary

H Layout Mode

® Timing-Driven: Constraints Defined in
SmartTime

¢ De-selecting Causes Standard Layout
to Be Used
m Place and Route Tools
® Can Be Turned On or Off

B Incremental Placement and Routing

® Lock Existing Placement: Treats All
Unchanged Macros as Fixed
Placements

H Placement Effort Level

® Provides Degree of Control over
Timing-Driven Placement Engine

® Range is from “Low” to “High”

m Multiple Passes
® P&R Runs Multiple Times ;#cuw

is &ll you need
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Layout Modes

x
™| Timing:Lriven Ok
I Flace Incrementalh: Cancel
™| Lack Existing Flacement [Eix]
Help
[T Usze Muliple Passes
Eanfigure... |
Advanced... |
x
Tirniag-Lirves Cancel |
Effort Lewel B
2l 100 =
Help |

Timing A eight -
Ainitig d 100 =

Restore Defaultz |

Introduction to Libero v7.2.2

H Layout Mode

® Timing-Driven: Constraints Defined in
SmartTime (SX-A) or Timer (SX)

€ De-selecting Timing-Driven Layout Selects
Standard Layout
B Incremental Placement

® Lock Existing Placement: Treats All
Unchanged Macros as Fixed Placements

€ De-selecting Allows Placer to Relocate
Unchanged Macros if Necessary
H Multiple Passes
® P&R Runs Multiple Times

m Advanced Options Allow Additional
Control of Timing-driven Placement
Engine

® SX, SXA and eX Families

CHIP
is &ll you need
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Advanced Layout Options

SX Architecture

B Extended Run

® Directs Layout to Use Larger Number of Iterations during
Optimization to Improve Layout Quality

4 Causes Layout to Run up to 5 Times Longer

m Effort Level

® Specifies Duration of Timing-driven Phase of Optimization during
Layout as Percentage of Default Duration

¢ Default Value is 100
¢ Selectable Range from 25 to 500

® Reducing Effort Level also Reduces Run Time of Timing-driven
Place and Route (TDPR).

¢ With Effort Level of 25, TDPR Is Almost Four Times Faster than
Default of 100

» However, with Fewer Iterations Performance May Suffer
€ Routability May or May Not Be Affected ,#c,..,,

is all you need
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Advanced Layout Options (cont.) VAciel

SX Architecture

B Timing Weight
® Setting this Option Changes Weight of Timing Objective Function
® Recommended Range: 10 - 150 (Default is 100)
4 Bias TDPR in Favor of either Routability or Performance
® Weight Is Specified as Percentage of Default Weight
€ Value of 100 Has No Effect

€ Value Less than 100 — More Emphasis on Routability and Less on
Performance

» Appropriate for Design that Fails to Route with TDPR

€ Value Higher than 100 — More Emphasis on Performance
» BUT ... Very High Value of Timing Weight Might Degrade Performance!

CHIP
is all you nee
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Which Layout Mode to Use?

Analyze the pre-layout estimates

Are estimates Yes

well within

design specs
?

Are estimates

Yes

\4

No constraints needed
(Use Standard Mode Layout)

within 15% of
design specs

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary

Apply constraints within
SmartTime (or Timer) and
Use Timing-Driven Layout

CH
is 3

September, 2006
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Completed Layout

% Designer - [top.adb®]

S File Wew Tools Options Help e
D[ |E 2| T[5E S 28] E3] 5|20

| Design Flow |

d #4} : o
* i* gﬁﬂ B.ack'ﬁnnntate
Compile » @ Layout = » : i%% "n

Progranamin g File

Multiview Navigator SmartTime
| I |
1B i .
O el | 3
:liitl::: PinEditor ChipPlanner HDETI%?:E“IE EB'E";E::TIS
| Successfully cowpleted reading the SDF file. ~
] Finished loading the Timing data.
TIMEER: Tiwming constraints reguirements have heen met.
The Lawyout comvand succeeded ([ 00:01:01 )
w
4 >
| |‘\AII lpﬁ Errars .}\ Warnings l;\'II'lFD lﬁ{
Ready FAM: P& |DIE: APAODTS PKG: 208 POFP CHIP
is &ll you need
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Exporting SDF File

Extract Timing delays
for post-layout simulation

EEX

45 Designer, - [top.adb®]
5l File Wiew Tools Options Help

DE 2] T&ES

| m] ¥ (€35

g

|10

| Design Flow

’ "
* i* ke Back-Annotate
e * B

Programiming File

L J[C]

—— MultiView Navigator 1T

ol o

Constraints Timing

Metlist g g g 1/0 Attribute
Yiewer PinEditor ChipPlanner Editor Editor Analyzer Power
x| Successfully completed reading the 3DF file. ”~
r- Finished loading the Timing data.
TIMEER: Timing constraints requirements hawve been met.
The Layout commmand succeeded [ 00:01:01 )
w
< >
| |\AII f\ Errars }\ ‘Warnings }\Infn f
Ready FAM: PA DIE: APADTS PKG: 208 POFP

Back-Annotate @

Extracted files directary

[

Browse. .

Dutput format:
|SDF -]

Expart additional files

Estracted file names:

Simulatar language

" Werilog [v Metlizt
f+ YHDLI3
Timning

™ {+
Statug

Current directon:

Speed | Temp. | Waltage
STD COM  COM

0K | Cancel Help |

Introduction to Libero v7.2.2
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SmartPower

B SmartPower Supports Fusion,
ProASIC3/E, ProASICPLUS
ProASIC and Axcelerator

® SmartPower Icon Not Visible for
other Families

B SmartPower Report Contains
Clock Domains, Set of Pins, and
Annotated Pins

B Detailed Information Available in
Designer Documentation

® SmartPower.pdf

Introduction to Libero v7.2.2

4% Designer - [top.adb®]
B File Miew Tooks

Cptions  Help

D|(E 2| FmES6] 25532 )0l

| Desigh Flow

.". > :"’ilﬂ_r;

@

|— Multiview Navigator

=y
N al
Vlewer PinEdito Chi pPI Power
x| Success fully completed reading the 3DF file. ~
LE| Finished loading the Timing data.
TIMER: Timing constraints requirements have been met.
The Layout command succeeded [ 00:02:23 )
b
>

<
| [\'AII ."{. Errors ;'\.' \Warnings l:'\'Info I.-'r

Run Lavaout on the current design

Fam; P& |DIE: APADTS PKG: gOS POFP

© 2006 Actel Confidential and Proprietary
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SmartPower GUI

B 5 Display Tabs
® Summary

¢ Total Static and Dynamic Power of Design

€ Average Switching Activity of Clock Pins
and Data Pins of Selected Clock Domain

¢ Impact of Power Consumption on Junction
Temperature for Given Cooling Scenario

® Domains
& Shows List of Existing Clock Domains with
their Corresponding Frequencies
® Analysis
€ Provides Detailed Hierarchical Reports of
Dynamic Power Consumption
® Activity

¢ Allows Entry of Switching Activity

Information for Clock and Data Inputs in
Design

® Enable Rates

¢ Specify Enable Rates for each Tri-state and
Bi-Directional 1/O

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary

E top - SmartPower

File Edit Wiew Tools Help

ol Bl B|
QSSUMMHW ‘i“.@ Domains l ,Gﬁ.ﬂ.nalvsis le_fj'.ﬂ.c’dvity .al}EnahIe Fates ]

Fawer Conzumption

Static

Dynamic

T oo
94,302 miw

Breakdown m

Type

1 |Met

2 |Gate

3 |

4 |Memory

5 |(Clock

G |Core Static

Temperatures

T. Ambient |25 C

T. Junction 28 C

Power (mW) Percentage

5815 5.7%
2.490 2.5%
4704 4.6%
21 867 21.7%
29327 S8 .6%
7.000 5.9%

Set

Cooing  |EXIIHMNNN ~| O, 30 CAw

Ready

Temp: 25 C |Weea: 2.5 Y |Speed: STD

September, 2006
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SmartPower Summary Tab

m Displays:
e Static and Dynamic Power
® Junction Temperature

Design Level

Power Summary
Ambient Temp —_—
Cooling Type -
Calculated Junction Temp -

Introduction to Libero v7.2.2

E top - SmartPower

File Edit Wiew Tools Help

| | welal B

% Summary I?@-Dumains '

}ﬁ.ﬂ.nalysis . i?ij'.ﬂ.cﬁv'rty . EI}Enahle Rates l

Paower Conzunption

Temperatures

Coaling Still A

T Junction 28 C

T. Ambient |25 C Set

Static 7w
Dynanic 94,302 mw
Breakdown—|{ By Type ﬂ
Type Power {mW) Percentage

1 |Met 5815 57%
2 | Gate 2.430 2.5%
3O 4704 4 E%
4 |Memory 2 987 7%
5 |Clock 59.327 55.6%
E |Core Static 7.0oo B.9%

Ready

Temp: 25 C |Yoca: 2.5 |Speed: STD

© 2006 Actel Confidential and Proprietary
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SmartPower Domains Tab

B Shows Clock Domains with their Corresponding

Delete selected

Frequencies

File Edit Wiew Tools Help

o] B| wln(E B
b surmrmary £ Domains l,ﬁﬁ.ﬂ.nalvsis i\._\','.ﬂ.cwrw .g[}EnahIe Rates
ll

Domain _ .
X Remove Domain | w71 Add Damain ‘

ma nageme nt Hame - Clock Freq. MHz Data Freq. MHz

1 [1 | I_insticore GLB 10 05010 %)
WI ndow . 2 FF:II_inst.l'CDre:GL.ﬂ. 10 025010 %)
— add domains 3 InputSet 1

4 10zEnableSet 1]

or select an

existing domain

Mo Domain Selected

Unclazsified Fins: ﬂ

Add =

+= Remove
Filter Boxes > | ﬂ Select Al * ﬂ Select Al

~ domain

_— Create New
Domain

Pin management
} window

- add pin to the

current domain

Ready Temp: 25 C |Mcca: 2.5Y |Speed: STD

/
CHIP
is &ll you need

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary

September, 2006



SmartPower Notes

B Design must be in post-layout state to launch
SmartPower

® Designer will run layout if SmartPower is launched in pre-
layout state

B \When SmartPower is launched the first time, all clock
domains are assigned a frequency of 10 MHz and all
data frequencies are set to 1 MHz.

B Specify true clock and data rates to accurately estimate
power consumption.
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SmartPower

Analysis Tab

m Provides Detailed Hierarchical Reports of Dynamic Power Consumption

¥ top - SmartPower

File Edit Wiew Tools Help

| B wlz(a B

% Surmrary . liim Dormaing 0 analysis ]% Betivity - B> Eniable Ratss

TE .
; ; Power Consumption

( tabled_inst 5

tabled_inst Block Mame:  top

. tabled_inst ;
- Static Power: 7 mw
l 'Iel GI Chy mir_inst

< table2_inst Dynamic Power, 34302 miw/
Instances e

Window FIFO1 Breckdown [By Type =

addrezz_inst

Reported
Values

Instances Contributions

\ o v ¥ Gates [ o

Type Power (mW) Percentage \
1 |net [ 5815 [ 5.7%
2 |Gate [ 2490 [ 2.5%
3 (1o [ 4704 [ 4.6%
4 |Memory [ 1 967 [ M T%
5 |Clock [ s9.327 [ 55 6% Repor"l'
B | Core Static 7.000 B.9% >

Window

) CHIP
is &ll you need
Ready Temp: 25 C Weca: 25y Epeed: 5TD 2
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SmartPower Activity Tab

m Allows Entry of Switching Activity Information on
Interconnects of Design

Selected Clock
Domain

Non-
Annotated
Pins

Specified
Frequency

Introduction to Libero v7.2.2

E top - SmartPower,
File Edit Wiew Tools Help

2| Bl B[S B

B surmmary . [ Dornzins . S8 nnahysis D Activity lgl} Eniable Rates l

EEX

»  Select & Domain: (R

fwverage Frequencies

PFinz : 8413 MHz

Specific Switching Activiies

Default |l Fins vl
I ame | Freq. |
rezet_pad/MUETILE: GL 1
> clk40_pad/MUXTILE: GL 1

SetTo =

MHz

/ 4+= Remove

: ﬂ Select Al

Global

Default Frequencies Frequency
Pins : 1 MHz @ Set
Specific |41l Pins ;J .
o | 0 Er383qé33 | SntyRe
reset .
GLINT_AUTO reset_c:GL 0033333 Annotated
clk40 10 g .
Pins

: ﬂ Select Al

Ready

Temp: 25 C |Weca: 2.5 Y |Speed: 5TD

© 2006 Actel Confidential and Proprietary
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SmartPower Enable Rates Tab

m Specify the Output Enable Rate
of each tri-state and
bidirectional 1/0O

® The enable rate is the
percent of time that the I/O is
driving

Introduction to Libero v7.2.2

E top - SmartPower
File Edit WYew Tools Help

o] Bl El=s] Bl

%Summar}.r . i’:@-Domains . }ﬁ.ﬂ.nalysis . Qij'.ﬂ.cﬁv'rty e[}Enahle Ratex l

Awerage Output Enable Rates for [/0g

Bidirectionals & Tristates 125%

Specific Enable Rates

Drefault All Enables A
M ame | Percent... |

- E Select Al

Drefault Dutput Enable Rates for /0

Bidirectionals & Tristates ;| 125 Z 9 set

Specific All Enables -
M ame | Percent... |

SetTo =

i 1

4= Remove

: E Select Al

Ready

Temp: 25 C Veca: 2.5Y (Speed: 3TD

© 2006 Actel Confidential and Proprietary
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SmartPower

Importing a VCD File

Switching information for the
: . design can be entered by
Lo o |BLEZIRID) importing a VCD or SAIF file

& Designer, - [top.adb*] g@@
- |8 x

EINGEN view Tools Options  Help

Close

Save s

Design Flow | Import as an Auxiliary file
Execute Scripk. .. Chrl+U O &

Import Source Files... = ‘ *J‘L@

Import il =|>=
Audit Settings. ., ’ &= ig » Back-Annotate
]

Expoark 4 g" S g *
S

Preferences...
Programming File
1 top.adb
2 DivAckelpril,, mulk12x12,adb vigator - - 3
3 Ci\ackelpril, . Afind_min, adb | Import Auxiliary Files EI
. o o T
4 \ackelprl, Aimpltitop.adb ’;ﬁ %*Fm'
Exit =
Viemer | FINEdTtoF | ChipPlanner HDEﬁlii';r“le
Auxiliary Files Type | - Add...
il |C:\Actelprj\.l_ibero_APA_IabS\VHDL\Squ‘tionS\Top\simuIation‘top.v Wi
2 Modify...
3
ﬂ Imported the files: 4 Dielete
CrhActelpridLibero APA labs\VHDL\Zolution{ |5
CiyhetelpriiLibero APA labs\VHDL\Solution{ |6
7
The Import command succeeded ( 00:00:12 ) g
9
10
( A4 b’
| P\AII !{' Errors .}'\ \Warnings .}‘. Info ."'r

Import auxiliaty files inta Designer

CHIP
is &ll you need

ak. | Cancel Help
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SmartPower Preferences

B Max List Size Allows Limiting Instances or Pins Listed

m Units, Operating Conditions,
and List Sort Controls Are Self-explanatory

m Block Expansion Control Allows Reported Values to Be
Filtered by Minimum Power, Minimum Power Ratio, or

Maximum Hierarchical Depth

x

— M axirmum Lizt Size Contral [Ihitz

Blockz/Metz/Gates Lists I Power mv

Finz Lizt : I Frequency IMHz "I ﬂl

—Default Sart Contral————————— (e 20t Candias: E
Sart Order I D escending j I Typical j

Sort By I Power Values j

[” Use Toggle R ates

CHIP
is &ll you need
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SmartPower Power Report

B Text Format

B Select Hierarchical, Flat or Breakdown
as Report Style

B Select Static and/or Dynamic Power for
Reporting

m Options Menu Invokes Preferences
Menu

Introduction to Libero v7.2.2

Power - Report

— Textual Report Control

Report Stle  (EEEER= ==

Static Power
Diynamic Power
ActualValues
Breakdown
Domaing

Annotated Ping

Block Expansion Cantrol

kirirnunn Pover
kinirmurn F atio

b aimum Depth

ik

“““ 9700 ®m A

© 2006 Actel Confidential and Proprietary
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SmartPower 7.2

New Features

m Power Breakdown

® Breakdown by type in Summary (I/Os, gates, nets, clocks,
memories...)

® Breakdown by power rail in Summary (VCCA, VCCI 3.3,
VCCI 2.5...))

® Breakdown by type also available for any level of Hierarchy
in the Analysis Tab

B Advanced Dynamic I/O power analysis

® The Power of all I/Os is reported in Summary/Breakdown

® To make it easier, we display I/O attributes (Load, Standard,
Drive Strength...)

® You can set output enable rates for each bidirectional and
tri-state (new Enable-rates Tab)

B Additional Ease-of-Use Features ‘#
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SmartPower 7.2

m Power Breakdown
E verify_sqa - SmartPower, g@@ E verify_sqa - SmartPower g@@

File Edit Yiew Tools Help File Edt Yiew Tools Help

3| 2| wl=E B 5| B fl|S] B
% Summary \?@Dnmains | Ol sralysis | oy dctiity | B0 Enable R ] &% Summary l&ﬁ Cormaine | 0 pratysis | By fctiviy | B0 Enable R ]

Power Conzumption Fower Conzumption

Static 45 mw Static 45 mw
Dyramic: TIE26  mwd Dpnamic 19626 miwf
Breakdawn — =N - Breakdown— =5 E hd
T: P Percenta Rail i P Ita Current
ype ower (mwW) ercentage il Hame owelpo ey () [oltage {(mA)
1 [Met 1.089 4.5% 1 WCCA 12.806 1500 5537
2 |Gate 1.821 T5% 2 WCCI33 11.321 3.300 343
3 (O 10,063 4 .7%
4 |Memory 2160 9.0%
5 |Clock 4 485 18.6%
6 |Core Static 4.500 18.7%
Temperatures

Temperatures

T. &mbient |25 C Set T. Ambient |25 C Set
Coaling SHill &ir -| B, 135 Ciw Coaling SHill Air ~| B, 135 CA

T. Junction 253 C T.Junction 253 C

Ready

CHIP
Temp: 25 C |Wcca: 1.5 |[Speed: -2 Ready Temp: 25 |Veca: 1.5Y |Speed: -2 is all you need

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary September, 2006



Post-Layout Simulation

Design Capture

g{*::ﬂ

Simulation | Synthesis Post-Syntheis Simulation

y

Place & Route

o
!

A
v

||

Programming

Post-P&R imulation

\ 4

CHIP
is &ll you need
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Post-Layout Simulation

H Steps
® Route design
® Export .sdf file (Back-annotate)
® Run Post-layout Simulation

B SDF File Contains Delays for Min, Typ and Max

(DELAYFILE

(SDFVERSION "2.1')
(DESIGN "‘counter'™)
(VOLTAGE 2.70:2.50:2.30)
(PROCESS ""WORST'™)
(TEMPERATURE 0:25:70)
(TIMESCALE 100ps)

(CELL
(CELLTYPE "OUTBUF™)
(INSTANCE COUNT pad_12)
(DELAY
(ABSOLUTE
(PORT D (1.65:2.55:3.52) (2.21:3.40:4.62))

(I0PATH D PAD (19.19:28.90:39.88) (17.49:26.35:38.85))
) \ A J

) e g
) — ,
rising falling ‘#m
mln:Typ:max m|n:‘|'yp:max is all you need
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Post-Layout Simulation

m Click on “Simulation” in Design Flow Window or...

& Libero IDE - C:Victelprjilibero_APA labsWHDL\SolutionskTophTop. prj - [Design Flow]

’gFiIe Edit “iew Process oOptions Implementations Window  Help - 8 X
@ D= i Sy ?
Current implementation: |Imp|1 j | @

x|

Default Configuration | Design Entry Tools Root : top

e WBHHDLHIB B Pre-Synthesis

ai

WViewDiraw

Fost-Synthesis Configure Design Flow. ..
= Post-Layout

Check HOL file
Create Symbol

Crganize Designer Constraint Files. .,

5 Synplify Synthesis
les l

Create Stimulus 4
Open Stimulus 4 Simulation

Organize Stimulus = Simulation

Run Pre-Synthesis Simulation M
todelSim

Run Post-Synthesis Simulation

> Run Post-Layout Simulation

Run Designer

Double
Click!

esiz
Fun Silicon Sculptor

Run FlashPro

Properties EEL

Post-Lapout Files
“
< >
Deszign Hierarchy |Filz Wlanager Design Flow
The Top project was opened.
CHIP
| [\'AII ."{. Errors .}". Warnings I}\'IHFD ."'r is all you need

WHDL [FAM: PA |DIE: APADTS PKG: 208 POFP
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Post-Layout Simulation

. Structu ral N etl iSt and . Sdf F i Ie lﬁ]‘l‘ﬂmdelSim ACTEL 5.6b - Custom Actel ¥ersion I [ [ 4

Ele Edit WYew Comple Simulate Tools Window Help
Used for Simulation Sz RB | WSS BE
ERF Loading [ /Liberod/t odel/wind2acoem/. factelvoglex Dffpr 2
H testhench: testbench a | [# Loading D:/Libero/Model/windZacoem:.. / actelvioglex UDF
® Simulator runs for 1 uS as & et et = Wi
. — # Loading D:/Libero/M odelAwin32acoem). . actelvlog/ex JDP
@ FifoDemo_0: FifoDemo M ML
Defa u It ﬂ_l_oading [ /Libera/Modelwind2acoem/.. /actelvloglen DLE
2B_UDP
= H # Loading C:A4ctelpri/Libern2 2_Verlog_2day/Solutions/Fifol
® Max Operating Conditions N
H# = Mate: [vaim-3587) SDF Backannotation Successfully Canpl
! |eted.
Defa UIt A | = —I eﬁe Time: O ne Iteration: O Instance: Aestbench/stimuluz_0
Library | sim etliles j
|an: Tus Delta: 5 |sim:ftesthench P
wave - default o m] [
File Edit ‘Wiew Insert Format Tools  Window
SHS $BRBH KX [N o &SR B EEEH %
ft [ii I
16 oo [ [ o foz ] o4
13 1] J
1]
1]
by ]
LI I B B | IIIIIIII-Ill:”:;IIIIIIIIIIIIII y I
< o)l Jedr] I = | CHIP
13 ns to 277 nis y is all you need
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Post-Layout Simulation

Selecting Operating Conditions

B Post-layout Operating = | *
.y T Family | Simulation | Programming

Conditions Can Be Specified B e simmton | r

- - o v Lz automatic Do file ser defiried [ file:
Wlt h I n L I be ro —&utomatic: Do file content

® Tools > Options from Libero V' Compile VHDL packape fies simulaton tunfime:

Main Window [ IncludeDafile  [wave do [ 2000
. Select S im u |ati0 n Ta b in Testbench entity name: Ite&tl:uenu:h
Top level ingtance name in the testbench: I<tD|:u>_EI

Options Window
® Choose Min/Typ/Max — Vsim command

Type: O Min € Typ % Max Resolutior: | 1ns

% zim additional options:

[—
[~

Drefauilt |

0k I Cancel | Help |

CHIP
is &ll you need
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Programming & Debugging

Design Capture

g{*::ﬂ

Simulation | Synthesis Post-Syntheis Simulation

y

Place & Route

o
!

A
v

||

Programming

Post-P&R Simulation

\ 4

CHIP
is &ll you need
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Generating Programming File
Antifuse

#5 Designer - [mult12x12.adb]
on File Wiew Tools Options Help - g x

D|E 2| BESE e

| Design Flow

——
Clelo] wp @a i

Compile Layoukt

OF | efll| wE
Specify a unique 5 digit silicon
signature to program into device

| Dutput filename: |.£mult1 2u12 afm

enerate file for Silicon Explorer ac=ipesione Browse..
Generate file for n Explorer :

[v Generate probe file also
debu

File type: AFM [APS 2] Fuze Files

Silicon signature: |

[ Digable clamping diode for unused 120 ping

<
| | [‘\'A.II ,-{\ Errors P-\ Warnings P-\Info ,-F
CHIP
Ready e 0k | Cancel Help ‘ T
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Generating Programming File

Flash

#5 Designer - [top.adb®]
@ File Wiew Tools Options Help

D 6| 2] =G0 25 53] [0

Generate programming
| file (bitstream or STAPL)

| Design Flow

Compile Layout

v o v:{} )
Eh(e] (a0 »

[k

Progranmming File

— MultiView Mavigator

A ool B o

Netlist A A A I/0 Attribute Constraints
Viewer PinEditer | ChipPlanner| ©5p g, Editor " Use Keyed Lock (M length is 20 hex chars |

Security Key:

r FlashLock
& Mo Locking [off]

Fenerate B andom Key

" lse Permanent Lock

Ll

Successfully completed reading the 3DF file.

Dutput filename: I_Htestfifo.bit

File Format Contain Programmer
Bitstream Raw Data Sculptor, Sculptor Il o]
Sculptor, Sculptor i, ok | Cocel | Hep |
Raw Data plus |FlashPro, FlashPro Lite
programming FlashPro3,

information In-system programming

CHIP
is &ll you need
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Sculptor Il Overview

B PC-based Parallel-port, Single Device Programmer

B Designed to Allow Concurrent Programming of Multiple
Units from Same PC

B Replaces Silicon Sculptor | as Actel's Programmer of
Choice

m Silicon Sculptor Il Benefits:
® Programs All Actel Packages
¢ Antifuse and Flash Programming Support
® Universal Actel Socket Adapters
® Works with Silicon Sculptor | Adapter Modules
® Uses Same Software as Silicon Sculptor |
® Provides Extensive Self-test Capability
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Sculptor Il Software

Hm Available from Actel Website
® http://www.actel.com/custsup/updates/silisculpt/

B Requirements (Windows Version)
® Microsoft Windows 95/98, Win NT or Win 2000

B Requirements (DOS Version)
® 286 with 4MB RAM, Approx. 6MB Hard Drive Space
® DOS-driven Program - Memory Managers Not Required
® DOS Shell from Windows 95/98 - OK
® Does Not Work with Windows NT
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Silicon Sculptor Il Windows Interface YActel

B Sculptw ¥3.0.0
File Toolz Jobkaszter Help

Copies: |'| = E |

Silicon_Sculptor TA_ACTEL SM208PQAACT LPT1 |

I.-’-'-.u:tel.-’-‘-.545><32 -POZ208 Fuses: 200000

1. Select > Device — ||
2 Buffer, > Load —_— Drata Pattemn | Ipl:u:l32 afrn CSUM=113EAS  5A1E/00 3:03:34 PM  Buffer Size= 813053 bytes
Check to see if the chip is blank.

Program |Elank | Eecurel

Programs the design fuses. ———F [Frogran |

Programs the security fuse. [ [Secure =]

EXECUTE | STOF |
| &ictel 4545232-PO208 has been selected =l
Checksum Command (under the pull Status Area
down menu) compares checksum on
the chip to FUSCHECKSUM in the ‘#
.Gfm file. is all you need
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Silicon Sculptor Il DOS Interface

wil.o04 LOs (C) 19298 BP Microsystems, Inc.
AFL: Buffer Conficure EEHSNS Twnfo Macro Pause Quit Select
Actel ChkSum Blank Operations Options Program Secure Verify ChkSum

Programs the security fuse.

Programs the design fuses.

Checks to see if the chip is blank.

Compares checksum on the chip to
2. Buffer > Load — FUSCHECKSUM in the .afm file.

L lEuffer: C:A\DESICNSYACEACE.AFM Evtes: 198669 DevSum: 0011A07EH
1. Select > Device—"lrcvice: hctel 2177EXL-PLE4 Fusesz: ZZZET76  Pinsz: £84
Config: Silicon Sculptor LPT1 Check-IDs

el [WEChip Info |@EHot Feys |SaeteExecute Commarnd [$Eeliborts

T_ Status Area _T ‘#E!h‘;meed
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Flash Programming

B Flash FPGA Devices Can Be Programmed Multiple Ways

e Off-board Programming with Silicon Sculptor Il
® In-System Programming (ISP) using JTAG Interface with:
¢ Silicon Sculptor Il (ProASIC, ProASICELUS ProASIC3\E, Fusion)
4 Flash Pro (ProASIC or ProASICPLUS)
¢ Flash Pro Lite (ProASICPLUS)
€ Flash Pro 3 (ProASIC3\E, Fusion)
® Programming via Microprocessor Interface
& (ProASICELUS ProASIC3\E, Fusion)

CHIP
is &ll you need
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FlashPro Programmer

ProASIC, ProASICELUS

Small Form Factor - 24 in3
Low Cost
Hardware Features

¢ Small 26-pin Header
» Samtec FTSH-113-01-L-D-K

¢ 20” Ribbon Cable

¢ ECP Parallel Port
Software Features

4 Win 95/98/NT/00 O/S
STAPL Support
Daisy Chain Capability
Log File Generation
Self-test Option

® 6 0 o

Introduction to Libero v7.2.2

2.5/3.3V
2.5V33V
2.5V33V
GND
GND
GND

NC

NC

GND
GND
TRSTB
2.5V

2.5V

© 2006 Actel Confidential and Proprietary

-1 Lh Ld =

11
13
15
17
19
21
23
25

VDDP
VDDP
VPP
VPN
GND
TCK
TDI
TDO
T™S
RCK

TRSTB
VDDL/VDD
VDDLVDD EHIR

is &ll you need
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FlashPro Lite Programmer

ProASICPLUS

mLow Cost

B Ultra-small Form Factor

B Hardware Features
® Draws Power from Target Board
® Connects to Parallel Port
® Supports In-system Programming

¢ Samtec 26-pin Header

m Software Features

® Supports Windows 98, NT, 2000, and XP Operating Systems
® STAPL Support
® Free Software Updates
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FlashPro 3

ProASIC3\E and Fusion

m USB 2.0 High-speed Interface
® 10-pin JTAG ISP
® Altera-compatible Interface

B Programs ProASIC3 Devices in Less than 2 Minut(

B Powered by USB Connection
® Parallel Programming Requires Powered USB Hub

m Variable TCK (up to 24 MHz)
® Recommend <= 20MHz for PA3/E

m Optional Transition Board provides Adapter Cables for 26- and 10-
pin SAMTEC

Tck |1 2| GND
DO |3 4| NC

s[5 & Vitas
Veume |7 2| TRST
DI |9 10

GMD
¢CHIP
is &ll you need
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Programmer Summary

Programmer

Silicon Scupiltor Il

FlashPro
FlashPro Lite

FlashPro 3

Introduction to Libero v7.2.2

Device Support Availability
All antifuse FPGAS

ProASIC and ProASICtYS

ProASIC3\E Available
ProASIC and ProASICPtYS Available
ProASICPHYS Available
ProASIC3\E and Fusion Available

© 2006 Actel Confidential and Proprietary
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is &ll you need
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FlashPro 4.2 User Interface

1 FlashPro
Menu Bar — | S —— .

File Edit \iew Tools Programmers Configuration  Cuskomize Help
ToolBar ——— | 0O & ? £1

Mew Project [

I > |

FIOW . COpen Project =
Window
x|
I
Log )
Window
| I]'I.IAII I.-'-r.I Errars .}\ W arnings l.]-'-.IInFD I.-'r

Ready /P Mo project loaded

Status Bar

CHIP
is &ll you need
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Programming with FlashPro 4.2

m Launch FlashPro
mLoad STAPL File

B Select Action

B Execute Action

Introduction to Libero v7.2.2

© 2006 Actel Confidential and Proprietary
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FlashPro 4.2

Create / Open Project

Hm Select New or Open in FlashPro 4.2 GUI to Create a

Project or Open

and Existing Project

Wiew Tools  Programmers Configuraktion  Customize Help

7 i

Mew Project |

Open Project =

Mew Project

Project Name:

| My_design|

Praoject Location:

| ChActelpriiMy_design

'1.FlashPrn
File Edit
O &
Create New
Project
Open
Existing
Project
=]
o

ik, | Zancel

Browse, ..

Help

Ready

P-.IAII ,-';' Errars .}". \Warnings }'-.|InF|:| ,-"

Mo project loaded

Introduction to Libero v7.2.2
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FlashPro 4.2

Load STAPL File

m Select Configure STAPL File to Load Programming File
® Single STAPL File Configuration Window is Displayed

% FlashPro - [My_design] *

Browse to
STAPL file

Introduction to Libero v7.2.2

File Edit Yew Tools Programmers Configuration Customize Help
D d % =2 x5 Kl
.
| Configure STAPL File
N =) |
Open Project =
x - i = T 3 -
crapL o \ Laak in: |_;l impl1 J £

£ | Mo STAPL File loaded Browse. .. = [ simulation
é STAPL File information: I_"ﬁ (Dtop.tf
g ty Recent Citop_fp
2 Documents tap.stp
§ @
E‘ :
s Deskiop
(iy]
o
= A,
i '___/

- - My Docurnents

reated new projec thictelprih My de
il Created t 'CriyketelpriiMy d
-
53
kM Compriter
M Nlﬁ k | | 0 |
y MNetwor File nane: top.stp hd Open
: Places
| r'\AII ."q. Errars .}". WWarnings ;-'\'Infu:u ,-" Filess of bype: |5mp|_ Files [*. stp) j Cancel
T S THFL TE haded SIMbEE

Ready

© 2006 Actel Confidential and Proprietary
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FlashPro 4.2

Select Action

m Select Action to Perform from Pull-down Menu in Single
STAPL Configuration Window

1 FlashPro - [My_design] ®

File Edit Y%ew Tools Programmers Configuration Customize Help
DEed 7 || =028 & oF 58 E
Mew Project O Configure STAPL File
> > pevice_nFo B ‘
Open Project = Wiew Programmers —
=l
x g ]
|STARL file Select Action
5| kop.stp Browse, .
-.% STAPL File infarmation: from pu”-down
5 STAPL FILE MNAME CohictelpriiLibero AFPA 15
(m)] — — — -
- E CEEATOR wapZfbitstrean & 2 0.1 menu
STAPL flle | |$0FTWARE VERSION €.3 £.2.0.28 Aol
- & LEVICE APAOTE
details 5| |paceacE APAO7E-POZOS |DEVICE_INFD -
S G e I v
PROGRARM
x| Created new project 'C:'ActelprityMy design' |QUERY_SECURITY
Al |sTaPL file 'C:vhetelpri\Libero APA lahshVHD EE&%‘DEUDE ignerh impllitop.stp' has b
STAPL file 'C:NhetelprjiLikbero APA labs'\WHDoroorworomsvroproesigner’ impllh top.stp' has
STAPL file 'C:hActelprj‘\Likero APA labs'\WHDLY Solutions' Tophdesigner’ impllitop.stp' has In
£ >
; CHIP
| ['\.IAII .f'; Ertors ;-\,' Warnings l]"\Inl"o ,-{ is all you need
Ready C:h\actelpritLibero_aPa_labsh\WHDLYSolutions| Tophdesigneriimpl1\top.stp |SINGLE
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FlashPro 4.2

Execute Action

H Click Button in Flow Window to Execute Action
® Button Matches Selected Action

1 FlashPro - [My_design] ™

File Edit Yew Tools Programmers Configuration Customize Help
D | ? ||ZREE || @ e 82 E
FY
Mew Project O Configure STAPL File
5 S rrOGRaM [ ‘
Open Project = “Wiew Programmers —
=l
x ~
STAPL file
'g_ top.stp Browse...
-.% STAPL file infarmation:
g STAPL FILE MAME  C:hActelpriiLiberc APAL la A
E CREATOER mapZbitstream 5_z_0.1
“| |SOFTWARE_VERSION £.3 £.3.0.28 Action
5| |[DEVICE APAOTE
fn|| |PACHAGE APAO7E-PQZOE PROGRAM
2| |DATE FOOGS11728
i
i ?E%?}:UERSIDN .fE?I_:-'?l . Frocedures... | b’
| Created new project 'CriActelpri‘\My_design'My_design.pro'
I STAPL file 'C:hAetelpri‘Libero_ APL labs'\WHDLYSolutions' Tophdesigner'impllitop.stp' has ko
STAPL file 'C:hAetelpri‘Libero_ APL labs'\WHDLYSolutions' Tophdesigner'impllitop.stp' has ko
STAPL file 'C:hhetelpribLibero_ APL labs'\WHDLS Solutions' Toph\designer'impllitop.stp' has ko
4 >
| r\AII ﬁ:' Ertars }'\' Warnings }\.' Info l."
Ready C:hactelpriilibero_aPa_labs\YHDL Solutions) Toptdesigneriimpllitop.stp |SINGLE

Introduction to Libero v7.2.2
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FlashPro 4.2

Programmer Status

B Programmer Status is Displayed in Programming List
Window

A FlashPro - [My_design] *

File Edit YWew Tools Programmers Configuration  Customize Help

?

|»

Configure STAPL File

= = |

“iew Programmers

< |

o FY
Programmer Programmer Port Programmer Programmer 'l
Hame Type Status Enabled
) 1 |FPL11LPT1 FlashProLite LFT1 B :c v
Programming k]
List Window z
-
5
£
: ‘ Programmer —
s Status i
x| progratener 'FPL11LPT1' : 3can Chain... ~
] progratener 'FPLI11LPT1' : 3can Chain PAIIED.
programmer 'FPL1I1LPT1' : Executing action PROGRLM
programmer 'FPL11LPT1' : SERIAL# = 000655A36ZES0Z
programmer 'FPL11LPT1' : PROGRAMMING ARRLY
W
4 >
| r\IAII ,-{I Errors 4}". W arnings I}\Infn ."F
C:hactelpriilibera_aP4A_labsiYHOLYSolutions) Topdesigneriimpl1itop.stp |SINGLE
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FlashPro 4.2

Programming Complete

B Successful Programming is Indicated in the
Programmer Status Column

X FlashPro - [My_design] ¥

File Edit View Tools Programmers Configuration Customize Help
hed | ? || Egaas @&\ |ay% 5 E
F.
NewProiect [ . Configure STAPL File |
> ' ' b PROGRAM m‘

Open Project = Wiew Programmers —

x P -
Programmer Programmer Po Programmer rogrammer T
Hame Type Status Enabled
1 |FPL11LPTA FlashPraoLite LPT1 rd
£
a=
=
=
E
]
£
=
E —
E" Refrezh/Rescan for Programmers
: =
x| progratemer 'FPL1I1LPT1' @ Finished: Mon Now 28 16:27:29 2005 (Elapsed time 00:0z2:00) -
I programmer 'FPLI11LPT1' : Executing action PROGRAM PASIED.
o -0 -o-o0 -0 -0
w
£ >
| |'\AII l.’a Ertors .}'\ Watnings l]"\Inﬁ:n l." CHIP
is &ll you need

Ready C:hactelpriiLibero_APA_labst YHOLYSolutions| Topldesignetiimpl 1 itop.stp |SIMNGLE
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FlashPro 4.2

Connecting Multiple Programmers

m FlashPro 4.2 Supports Connecting Multiple Programmers
To One Computer

A FlashPro - [My_design] *

File Edit ‘iew Tools Naiesg=npn=ey configuration  Customize Help
i =2 - =
e d 2 ||| PERE 2% |0
B2 Self Test =
B scan Chain -
M EﬂR_emDve Configure STAPL File
> > PROGRAM M‘
Open Project = ‘ Wiew Programmers -
- -
Programmer ey Select programmer(s) E|
Hame Type
5 1 |FFLT1LPTY FlashProLite Select the prograrmmeris) you wank bo conneck:
a)
E Programmer(s | Select or un-select
k. [] FPL11LPTH
2 all programmers
:
E‘ R efresh/Rescan for Progran
('R
x| programner 'FRL11LPT1' : Finished: Mon Now Z5 16
r prograrmner 'FRL11LPT1' @ Executing action PROGERL
0-0-0-0-0-0 Select all | Unselect Al |
Cancel | Help |
CHIP
< is &ll you need
| r'\AII ."{. Errors .P". Wy arnings }'-\Inﬁ:u ;‘r
Connect the selected programmer(s) CrActelpriilibero_APS_labstHOLYSolutions) Topldesignertimpl1itop. stp [SINGLE
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Invoking Programming Software from

Libero VActel

m Click on “Programming” in Design Flow Window or...

Libero IDE - C:\ictelprjiLibero_APA_labs\WHDL\Solutions\TopXTop. prj - [Design Flow] =13
gFiIe Edit View Process Options Implementations ‘Window Help - ax
READE Gy 7
Current implementation; |Im|:n|1 j x| @
=
=| Detault Configuration | | J‘ - ‘1‘ - A
s %W Boae i Simulation
Open HOL File

= Simulation ® Stimulus

Check HDL File
Create Symbol

Organize Designer Constraint Files, .,

Double
Click!

3 Synplify Synthesis

Create Stimulus L
Open Stimulus 4
Organize Stimulus
pute E-
Run Pre-Synthesis Simulation —*

Run Post-Synthesis Sirmulation | Past-Layout Files / .D

Fun Post-Lawyout Simulation

ES = Pyogramming " Programming
Fun Desigrier o Ev — !!
STAPL File FlashPro Silicon Sculptor
Run Silicon Sculpbor n
w
Run FlashPro
1 ASMEro }
Design Hierarchy Properties
1 P —
Starting Designer with top.adb ~
Starting FlashFro...
v CHIP
| P\'AII ,-{\ Errors .;\'. ‘Warnings l;\Inﬁ: lf{ et
Run FlashPra YHOL FaM: P& DIE: APAOTS PEG: 208 POQFP
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ChainBuilder

Overview

ChainBuilder Allows ProASIC3\E and ProASICELYS FPGAS
to be Programmed in JTAG Chains Containing non-
Actel Devices

Programmer

TDI 3 2 1 TDO

APA150 Non-Actel APA300

Control lines
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ChainBuilder

Features

Main Features

® GUI Assignment of STAPL Files to Individual Fusion,
ProASIC3\E and ProASICPLUS Devices

® Builds Single STAPL File to Program Multiple Devices in
Chain

® Project File for Portability

Non-Actel Device Support
® BSDL Support to Define non-Actel Devices

® IR (Instruction Register) Length Entry to Define non-Actel
Devices

Serial Programming
® Devices Programmed One at a Time
® Two Devices = Twice the Programming Time

CHIP
is &ll you need
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ChainBuilder

Main Window

4 =]t
File Edit “iew Help
D& #[ms(@]| = 2 < Tool Bar
J _] J Add Device
Device | Matme File IR length Mexx TCK (MHz) Bypass N\  Main Window:
1 |Hon Actel [l | Unnamed C:Metliststesdt badl =3 2 300000 r ® Lists the devices in the chain
2 |Actel Device 5 [ Unnamed CiMetlisteiTest Statedesignermuxd stp =2 4 4 500000 r A .
3 Hon Actel & |Unnamed 2 6.000000 (] frlé_l(?f)sr E&‘g :%sec\’,?éaetse)d STAPL
4 |Hon Actel [ | Unnzme )5 £.000000 r .
5 Actel Device 5 = | Unnamed |CrNetlists Test StateZidesignermux.sty (= 4 4.500000 r > e Can _bypass devices that are
5 Hon Actel [ Unnamed _ 2 £.000000 r not going to be programmed
7 |Actel Device 3 [+ |Unnamed B! 4.500000 rd & Non-APA devices are
forced to bypass
e Copy, export or print the list
Y of devices In the chain
Output file: {C:AMetlistsh T est State2\designersmuxE stp < — Output File
Generate STAFLfile (2] Output Window:
® Lists Warnings and Error
ol Messages
2 ® Warning means there is an
error but the STAPL file can be
generated
® Error implies STAPL file will
not be generated
| » | output £ Errors ) warrings )\ Info / @ Output window can be
Rieady copied, exported or printed
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ChainBuilder

Adding a Device

B Actel Device
® Lists Actel Devices Available

Add Actel Device X

D | = ® User Can Specify Custom Name
STAPL file | L.l Carcel )
it = ® User Can Select STAPL File
B Non-Actel Device
® User Can Select BSDL File
€ Provides Max TCK Frequency and
.. __ IR Length for Device
® Users Can Enter Data Directly if
“ Fie They Do Not Have Access to
BSOLfle: | I BSDL File
o ® User Can Enter Custom Name for
IR length : Ii DeVice
M ax TCK Freq. li kHz
Cancel
M ame: | Help

CHIP
is &ll you need
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ChainBuilder

Adding a Device (cont.)

Fil= Edit View Tools Help

D (| %|mal@| 2|
1 [\] TDO— 40 —0|TDI 2 TDOHTDI 1 TDO}—O Eaniimure Devie | + | + | xl
Device Mame File IR length Mz TCH (MHZ) Bypass
1 |APA1S0 | apats0 ChbctelpriCasinolaPa1 S0_counterdesignen TOP_11 stp = =} 10 I
Hon Actel [l W
3 | APA1SD [w] | &PA1 50 ChbctelprwCasinolaP A1 50_counterdesignenTOP_12 stp = S 10 I
Output file: ID:'\M_I,I Documentzitemp.stp J

Gererate STAPL file

L=l

L] I PI‘\ Output j; Errars }\ U arnings )\ Infa !“

Ready v CHIP
is &ll you need
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ChainBuilder

Bypass Feature

m If Device is Checked in Bypass Column, Device Is
Bypassed in Chain

® No Functions (such as Programming) Are Performed on it

Bypass checkbox

_[o[x]
File Edt Yiew Tools Help \
Dl dple

I3 \
. NTDO s ees—TD 2 TDOTD | 'I DO Carfiqure Devicel ﬂ ﬂ &

Device Mame File IF:length | Mas TCK (MHz)
1 |APA150 [¥] | £P&1350 CodetelpriCasinolaPa150_counteridesigneriTOP 11 st () g 10

Hon Actel  [¥]|Afers 8
3 |APA150 & | ARA150 '

&

Add Device *

CactelpriCasinoldPA150 counteridesignerTOR 12 2t

CHIP
is &ll you need
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ChainBuilder

Generate STAPL File

H Click Generate STAPL File Button to Generate STAPL
File for JTAG Chalin

Cukpat file; ID:HM y Documentzhtest. stp

L%

STAPL file 'D:%My Documents)test.stp' successfully created.

1HA I }I'-. Output .f"[l. Errors h Wi armings }1. Info {‘

Ready

CHIP
is &ll you need
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Silicon Explorer

B Debug Designs in Real Time!

® Select Internal FPGA Nodes on the Fly for Viewing while
Device Runs at FULL Speed!

® Reduce Debug Time and Decrease your Time to Market!

[EZ silicon Explarer 5.0 - [Timing Analyzer 1]
Fle Edt Device lnstument Pattsn Bus Cusor View Window Help =12
T = S I e A e e S e A | T
P rot Ot e EEEEEEEEEEEEE = H ki mokites
yp ] — —0 m
[Era] e bur = e AEN ¢ 1
I | = =l 3| channel 3| BEE S —
FILTER [§ =l |4 chemes|mmmEm= =
= [8] chemners BEEE —
J 8| Channel_s —
Sel eCt 7| channel_7 —
8| channel 8| BB BB =]
9| channel s EEEE =]
N Odes 10| Channel_10 | &5 EH| B8 —
11| channe 11 EEEE =
12| Channel_12 |55 58 8|88 =]
13| channel_13|ES EE B BB =]
14| channel_14| EE B2 =]
_’I;I 11 nnnnnnnnn o5 (R
gl [ : -]
02| o Bl I [ I
|Siicon Explorer | [COM 1 DL [E5536samples  /
Debug

CHIP
is &ll you need
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Preparing for Debug

m If Possible, Avoid Using Probe
Pins for Regular User I/O

Device Selection Wizard - Variations ll

—Resernse Pins

[~ Reserve JTAG

[~ Beserve JTAG Test Reset

Reserve Probe pins during compilation ——# resenerone
B Make Probe Pins Accessible
— /0 Attributes

. Jumper Leads, Dedicated This device can support programmahle
Connector /0 Aftributes for each pin. Flease use

PinEditto change the /O aftributes.

Cancel < Back I et > I Help |

CHIP
is &ll you need
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Preparing for Debug (cont.)

m Silicon Explorer Used for Debugging
® Can Probe any Two INTERNAL Nodes in Real Time
® Four Internal Nodes for Axcelerator

B Also Functions as 18-channel Logic Analyzer
H Needs Only .prb File to Allow Debugging.

B Security Fuse Should NOT Be Programmed on Device

[

Output filename: I-!CGunter.afm

GenerlaTe Prlobe file —) [ Genarate Probe File Also

CHIP
QK I Cancel | Help | ¢5 all you nee
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Action Probe Circuitry

B Dynamic Internal Node Access

® No Changes to Timing
Relationships

® No Changes to Fan-out or
Node Loading

B Patented Architectural Feature
® Antifuse Devices Only
® Unique to Actel

B No Silicon Overhead

® Uses Zero Logic Resources
® Always there if Needed

Introduction to Libero v7.2.2

si9)s1bay

Control

© 2006 Actel Confidential and Proprietary

September, 2006
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Silicon Explorer Setup

SX/ISX-AleX

18 Logic Analyzer
Windows PC Channels

Serial
Connection

Silicon
Explorer
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Silicon Explorer Il

m Action Probe Control

H Serial Port Connection
® No Plug-in Cards

m High-speed Signal Acquisition

B Sampling Rate
® 100MHz Asynchronous
® 66 MHz Synchronous

m Analyze PC-hosted Software

m Optional External Power Supply
(Recommended for SX-A)

m Multilevel Triggering
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Silicon Explorer Software

Full-featured 18 channel Logic Analyzer

® Flexible Signal Assighment
® Signal Grouping, Bussing

% Silicon Explorer 5.0 - [Timing Analyzer 1]

File Edit Dewvice Instrument Pattern Bus

Cursor  View 'window Help

o Dl=le)
precEen| vEgEr | [ =]

[ r2| l|||25MHz

€ Decimal, Hex, Binary, v [enmrzny v | ole| || [E ] 2lole

Analog Radix Selection for

09ms -1.308ms -1.307ms

Bussed Signals

® Edge and Level Trigger

=l b e I i

Selection

EEEE

=EEEE [

® 64K Samples per Channel

ZEEEE

EEEE

=

=R EE

B Easy-to-learn, Easy-to-use

=EEEE

Interface

Transfer time = 14.470 seconds

EEEEL [ 1 I L
cz | 1 dr | [ [ [
|Silicon Ewplarer (I [COM 1 [IDLE |BEE3E samples

Introduction to Libero v7.2.2
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Designer Cross-Probing

and Optimize your Design

m Silicon Explorer Il Helps you
Perform In-system Debugging

= |
B Cross-Probing Links All Design |==r j

Views

Introduction to Libero v7.2.2

B Designer Allows you to Verify

B[] | || 2% actel_sx - ChipEdt

Fle E® Wiw Hets Hep

B Expanded Paths: 3
Fiz Edt View Window
Grid§ Instance

] MelaStaie WelaD in vy
Ket=ll_n_pad:'

000 () | Hold Detary
Metal_h_y |ADUBDFC 0250 | Met Delay
weal b | WelaTest 000y Het Delay

[t | weero [ ooy | twe | o |2 2| ] 84| SIRIA[E] B4

ADLIEND OAE ) | Gate Defay

DES

Eﬂilinnn Exploses 5.0 - [Timing Analyzer 1]
E Fie Eck Device [rebument Fallem B

0= D||B| »|w |_-| 25 hibz

Cutgor Wiew 'Windww Help
w  Canber 50557 -

o = A =1

© 2006 Actel Confidential and Proprietary

Frmznes|| | [ =] [2] mame S/ (Falpams 655, Ifus 1.310a= 1.94
0| Chan E=
ﬂl FEIS NS 307 il Chm g E
(e | [reet sasignen: il channel_? B E = E|
|5 |cnot v 3| Channel_3 B2 50 |
4| channel_d | & 5|
[H Cooesgma_mpa 5| Channel 5 E EH(E E
1 (L Header 6| Channel 6 25 B B8 58
;:::ﬁ:. T || Channel 7 55|55 5 5|
e | Channel_& 25 5 B8 58
Sosipr Version: 15 9| chsanel 8 B BB 5|
A Llj lli Channel_{0 5555
Timing Srabizer 1 =] (8] ol
CHIP
is &ll you need
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Invoking Silicon Explorer

&' Libero IDE - D:Mctelprjixcelerator_Labsilab3kshift_registersishift_registers. prj - [Design Flow] g@g|
3 File Edit WYiew Process Options Implementations ‘Window Help - 8 x
REEFD= o Gy 7
Current implementation: |Imp|‘| ﬂ | @
i ]
=l Diefault Configuration Source Files l &
+ E=§|_ top [top.vhd] 4
Simulation
= Simulation =
M
todelSim Ay
Double {
v Click!
Fost-Synthesis \
Files
} \
=]
% B A\
EEL = pDebugging Epy g
. = B
Frobe File Silizan Explarer Silicon Seulptor
“
< >
Design Hier... Dreszign Flow
Done. A
Starting Desicner with ton.adb i
> CHIP
| [\nll f{' Errors .}\ Warnings I}\II'IFD f is all you need
Ready WHOL |FAM: Axcelerator DIE: AXZS0 PKG: 454 FBGA
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Summary

m Libero FPGA Design Suite Includes:
® Design Entry
¢ ViewDraw, HDL Editor, SmartGen
® Synthesis
¢ Synplicity
® Physical Synthesis
¢ Magma PALACE
® Verification
¢ ModelSim, WaveFormer Lite
® Designer (P&R, Timing Analysis and Constraints)

m Actel Continues to Improve Libero IDE
® Increased Quality of Results

® Ease of Use

® Additional Features

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary
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SmartTime

Supported SDC Constraints

B Synopsys Design Constraint (SDC) is the Accepted File
Format for Timing Constraints

B SmartTime Supports the Following SDC Constraints:
® create clock
® set_input _delay
® set_output delay
® set_false path —from —through —to
® set_ multicycle path —from —through —to
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Timing Constraints

Board-Level View

B Constraining FPGA Designs with SDC

k

CE0MH:

create_clock

Clock

SyaiikaEMHz -
Condition g = | = jemmmmmm—— s T e e e "

Packet
Procassor & f
—
+ 1
Repister | M
Fila i
32x 128

ML 66 % 1

POl Lozl Bus

:J AyibemBessl 1 !

| d

1 oA

; set_false_path b | ch e T . U ‘
i P AL i %
i B L! 1
1 - I

L9

set_output_delay

: 5 I I e
Ladis CES00MH

CHIP

is &ll you need

Source: Mentor Graphics Corporation ©, 2002
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Clock Constraints in SDC

create clock

B Specifies Clock Domain Frequency

B Features
® Propagation Delays Are Computed to Each Flip-flop
® Clock Skew Is Computed for Each Connected Pair of Flip-flops
® Setup and Hold Checks Are Performed for Constrained Clock

Domains
B Syntax:
® create _clock -period period value [-waveform edge list]
source
MyDesign
F F
_ F F
create_clock -period 2.0 [get_ports {CK}] 1 2
Clock CK
Generator L
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Input Delays in SDC

set _i1nput_delay

W Specifies Arrival Time at an Input Port Relative to a Clock Edge

MyDesign
Register Register IN1 Shif%/_ﬂl.lt g
OuT1
R
0. o ouT?
> Ene
|
2.0ns 3.0ns
cK |
SDC: set_input_delay 2.00 -clock {CK} {IN1} ,#EQ.IPWM

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



Output Delays in SDC
set output delay

m Specifies the Amount of Time Before a Clock Edge for Which the Signal
IS Required.

MyDesign OUT1 -

shift_out Reqister
—-—O— IH1 o A A c A C _OD
I I I
0. O -

|_> - > ENE
| ]
T CK -
2.0ns 3.0ns
<> . | |
‘ Option “-min” for hold check
CK / Option “-max” for setup check

SDC:

© 2006 Actel Confidential and Proprietary September, 2006 @
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False Paths in SDC

set false path

Hm |[dentifies Paths that are Considered False and Excluded
from the Timing Analysis.

B Syntax

set false path [-from from list] [-through through list]
[-to to list]

SDC: set_false path —throughili2i3i41516 17
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Multicycle Paths in SDC

set_multicycle path

m Specifies Paths Where Allowable Data Path Delay Is More
Than One Clock Cycle

B Syntax:
set multicycle path ncycles [-from from list]
[-through through list] [-to to list] F F
F F
1 3
CK
1
MyDesign
2N 1
CKsource F \\\l l
Default setup relationship \\ New setup relationship
\
S o ‘ ‘
CKsink‘ l
set_multicycle_path 2 -from [get_pins {FF1*}] -to {FF3:D} ‘#‘éiﬁwm

Introduction to Libero v7.2.2 © 2006 Actel Confidential and Proprietary September, 2006



