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Introduction

This tutorial introduces you to the Microsemi SoC group FPGA development flow using the Libero
Integrated Design Environment. It is a starting point for any FPGA design engineer who is new to
Microsemi SoC, or just wants to learn more about the Libero IDE. After completing this tutorial, you will
know the basics of how to use the Libero IDE and its tools to create a simple design incorporating Libero
IDE Catalog IP core macros, library primitives, and Verilog or VHDL code.

This tutorial uses the IGLOO nano Starter Kit and AGLN250 device, but the same design could be ported
to a different development board with slight changes in pin assignments.

This tutorial includes an introduction to the following tools and features:
e Libero IDE Project Manager
— Design Explorer
— Project Flow Window
— SmartDesign
— Core Catalog
* Mentor Graphics ModelSim
«  Synplicity Synplify Pro
¢ Microsemi Designer
— Compile
— Place-and-Route
— |/O Attribute Editor in MultiView Navigator
e FlashPro

Design Overview

The example design that you build in this tutorial is a counter design with a PLL (Phase Locked Loop)
that blinks LEDs on the target board. Figure 1 shows the block diagram of the design.

|IGLOOiFF \9—% top.vhd
INBUF_FF (OPTIONAL)

(1)

—>| POWERDOWN ~ LOCK
Q[0] Q[o] q(0) LED1
0
pll1 counter! 1} counter2 Q] q(1) LED2
i
) Q2] a2) LED3
[clock St—lowka GLA pClock . Q7] > Clock a1

swi1 EII’

nRESET

Figure 1 « Sample Design Block Diagram

The example design contains the following blocks:

« 1PLL
¢ 2 Counters
* 1 AND gate

The example design contains the following inputs and outputs:
¢ Inputs: Clock and Reset

Revision 16 3



& Microsemi

Introduction

e Outputs: 3 LED Drivers

The function of the PLL in the design is to slow down the oscillator clock frequency from 50 MHz to 0.75

MHz. Counter1 is an 18-bit counter with clock input frequency of 0.75 MHz, which slows down the clock

to 2.86 Hz. The Counter2 clock is driven by the 17th bit of the Counterl and its 3-bit count is displayed on

external LEDs.

The reset provided on the board is used for Asynchronous clear (Aclr) signal. The Lock signal and the

NRESET are connected to a logical AND gate to generate the Aclr signal to the Counterl. This way, the

Counterl is reset on power-up by the PLL Lock signal, and you have the option to reset the device using

an external reset if needed.

Note: Counter?2 is reset by external nNRESET only, so that we can see the Flash*Freeze (FF) demo. The
LEDs driven by Counter2 would restart from the same count, as we get in and out of Flash Freeze
using the external switch SW3.

When the FPGA is in Flash*Freeze mode, the lock signal is LOW. If we use a logically ANDed
reset for Counter2, this would have reset Counter2, clearing the data in registers.
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This tutorial provides step-by-step instructions for developing and programing a design on the IGLOO
nano Starter Kit board.

Step 1 - Create a New Project

1. From the Start menu, choose Programs > Libero IDE v9.0 > Libero IDE v9.0. The Libero IDE
Project Manager opens (Figure 1-1).

%! Project Manager

Project  File Edit View Tools Window Help

RlR@| Dw|E] &|=@] o|z] @ o

| Dresign Explorer Lo~ x| | Catalog |
Show; ICDmpDnEntS ..'_i | | |§ % d &
il work e “ | Mersion

Arithmetic

Basic Blocks

Bus Interfaces

Clock & Management
DSP

Fusion Peripherals
Memory & Controllers
Peripherals

Power Management
Processors

£

| =

| 8%~ 1

5 lli ﬁ Search | i + Options

Likero Project Manager
Version: 9.0.0.15
Release: v9.0 SFE

Mo core selected

2

The smartfusion mss 1 project was opened.
é Downloading Actel:SmartFusionM33:M353:2.1.108 = _!L Mew cqres are
c The smwartfusion mss 1 project was closed. available
1= S it » L
[E] Hierarchy [B]Fies BT ran 4 Errors ), warnings ), Info i SearchResults1 [ Cores ITempIates Bus Definitions I
Ready [ [DIE PKG /|

Figure 1-1 « Libero IDE Project Manager

2. From the Project menu, choose New Project.

3. Enter the following values (as shown in Figure 1-2), and click Next.
Project Name: Libero_tutorial
Project Location: c:\Actelprj\Libero_tutorial

Preferred HDL Type: Verilog or VHDL (this tutorial uses Verilog but either option will return the
same results)
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X

New Project Wizard

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

W start
. Froject name: |Liber0_tut0rial
Select Device
Select Tools
Add Files Project location: |c::\Ac:telpn\leero_tutonal Browse...
Finizh

Frefered HOL type:
* Verilog

ﬁ:‘ " WHDL
_'_//é' Help

| Mest > | Cancel

Figure 1-2 < Libero IDE New Project Wizard

4. Enter the following values for Family, Die, and Package (as shown in Figure 1-3) and click Next:
Family: IGLOO
Die: AGLN250V2Z
Package: 100VQFP

X

New Project Wizard
Family, Die and Package
a Select the family, die and package of your new project.

Start

Help

B Select Device

Select Toolz Package:
g1 C5

Acdd Files

Finizh

< Back | Mest > | Finizh Cancel

Figure 1-3 « Select the Family, Die and Package

6 Revision 16



& Microsemi

Libero® IDE Quick Start Guide

5. Select the tools you wish to use in the Libero IDE (Figure 1-4). If the Libero IDE cannot locate a
tool it displays a ‘?’. If necessary, click the tool and click the Edit button to update the tool profile.
Click Next to proceed.

New Project Wizard Pz|
Select Integrated Tools
a Select the tools you want to use with your new project.
T ur: Add
Select Device = Synthesis
@ Synplify AE
M select Tools = Simulation
Add Files @) ModelSim AE
= Stimuilus
Finish @@ WL
= Pragramming
: ﬁr ®(F FlashPro
.. ”'l‘/ Help

< Back | Mest > | Finizh

Figure 1-4 « Select Integrated Tools in the New Project Wizard

Cancel |

Note: With Libero IDE v9.0 and onwards you will see a ‘?’ for WFL, unless you had an earlier version of
Libero IDE (such as v8.6) installed on the same PC.

6. Click Next in the Add Files to your Project dialog box.

Note: You can add files to your new project by clicking Add and selecting the types of files you wish to
add. We will not add any files for this tutorial.

7. Review your project information (Figure 1-5). Click Back to return to any step of the Wizard and
correct information in your project. Click Finish to close the Wizard and create your new project.

8. Click Save All to save your new project.

New Project Wizard Pz|

Completing the New Project Wizard
a Y'ou have successfully completed the Mew Project ‘Wizard.

To cloze thiz wizard and create the project, click Finish.

Start The new project will be created with the following specifications:
i Project Name: Libera_tutarial
Select D .
el Project Location: c\ActelprisLibero_tutorial
Select Tools Family, Die, Package: IGLOO, AGLM250WZZ, 100 VAFP
Freferred HOL type: VERILOG
Acdd Files
e Using Profiles:
H Finish Synthesis : "Synplify AE"
Simulatior : "ModelSim AE™
Stimulus : W FL"
& / Frogramming : "FlashFra"
—

< Back | Finizh | Cancel

Figure 1-5 « Review Your Project Settings
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When you create a new project the Libero IDE Project Manager displays the Design Entry,
synthesis, simulation, and programming tools (Figure 1-6).

Ready

R Project Manager - c:\Actelprjllibero_tutorialllibero_tutorial.prj - [Project Flow] g@|g|
@ Project File Edit Wiew Tools ‘Window Help — | & x
B|E§\q|@| O |Dq'| | | | | | | ﬂ Current Designer wiew: |Impll - x| &4
Cresign Explarer 7 x Catalag L x
Show: |Components v | Design Entry Tools No root selected d- @-
fiill work L} Mamme Yersion
170 Attribute b =1 Actel Macros
Editar HOL Editor | SmartDesign Basic Blocks
Bus Interfaces
Clock & Managem...
DSP
el Memory & Controll...
Peripherals
Power Management
Processors
k=3
v
4 3

Ny s T

| Project Flow
X My Modules [|* /'._) Search ‘ i v Options

x

Mo core selected

The Libero_tutorial project was created.

5

* available
| |\ml ."{'. Errors ."'\ Warnings }\Info ."'\ Search Results 1 l.-'r Cores |Templates | Bus Definions

WERILOG |FAM: IGLOO |DIE: AGLMNZSOVEZ PKG: 100 VOFP

Log wiird cws

Figure 1-6 « Libero IDE Project Manager

The main components of the Project Manager are:

Design Explorer
This area provides a hierarchical listing of all the blocks (components) in your design

To view specific files in your design that have not been designated as blocks, such as HDL files, from the
Show pull-down menu choose Modules.

Project Flow

This window offers design flow navigation, enabling you to quickly invoke the tools you need, when you
need them. Your design flow status is tracked and displayed graphically in this window as you develop
your design.

Catalog

The Catalog provides a browsable listing of all available macros and IP cores available for the selected
device family.

Log Window

This window actively displays important information about your design as you progress through the
various design stages. Errors and warnings can be viewed by selecting individual tabs.

Information Window

This window offers links to new features and lists important properties of your design, pertinent to the
active design stage.
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Step 2 - Creating Counter and PLL Designs

The blocks required in the design can be created using the Catalog. First you will create a PLL block and
the counter blocks, and then glue them together by creating a top level HDL module.

To create a PLL and counter block:
1. From the Catalog, in the Cores Tab, under Clock & Management, double-click PLL- Static (see
Figure 1-7).

Catalog I x

Q- @-

Mame ‘ersion

- Actel Macros
Basic Blocks
I- Bus Interfaces
Clock & Management
CCC - Dynamic 1.1
Clock - Delayed Bl

][ [

DSP

|- Memory & Controllers
Peripherals

|- Power Management
Processors

BEEEE

Documentation:
SmartGen Cores Reference Guide

Description: PLL with programmable dividers and
delays b

A Mew cores are available  (Download them now!
Cores  |Templates Buz Definiions

Figure 1-7 « Project Manager Catalog - Cores Tab

2. Enter the following in the Static PLL: Create Core dialog box (as shown in Figure 1-8):
¢ Input Clock (CLKA) Frequency: 50 MHz
¢ Input Clock (CLKA) Source: External I/O
¢ Primary Output Frequency: 0.75 MHz
¢ VCO Phase Shift for Primary: 0 deg
¢ Additional Output Delay: 0 ns
Hover your mouse pointer over a field to view a tooltip description of the field.
Accept the default settings for any values not listed above.
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Static PLL : Create Core

Actual data iz shown in blue.
CLKA | ™ Lack Cortrol Lock
CT— /25 T
50 MHz Frimary
TP VOO =24000MHz (O e GLA
sternal A
& 0.000ns ]-> 3330ns

Fu/RDWH !

— 3330 ne

2430 nz 75 MHz 0.750 MHz
2430 ns Odeg | 0.000deg(0.000rns)
]D.DDD ns v] »
[ GLB
- &
EXTFB | ~ Seceran] 0000ne = —>
_%{,« —
i |_ I e
33.001 tMHz 1 JU ne 1
Secondary 2
_.Lr‘ p—
‘L(“
Die voltage:  |1.2 - 33,000 MHz
Help Cloze

X

Figure 1-8 « Static PLL Configuration

3. Click Generate. The Generate Core dialog box opens.
4. Name the core CLKGEN (as shown in Figure 1-9) and click OK.

Generate Core

Configured cores:

X

Core name:

| CLKGEM]

CQutput Format: |

Additional output:

¥ Resource report

]

Cancel

Figure 1-9 « Generate Core Dialog Box
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A component named CLKGEN is now visible in the Design Explorer Hierarchy tab and the Files
tab.

5. Inthe Catalog, double-click Counter (in Basic Blocks) to generate the counter blocks for this
tutorial (Figure 1-10).

Catalog I x

]- @&-

Mame ‘ersion

+- Actel Macros
—I- Basic Blocks

Accurmulakor 2.0
Adder 2.0
Adder - Array Adder 2.0
Adder | Subtractor 2.0
Comparator 2.0

Counker

DR, 2.0
Decoder 2.0
Decrementer 2.0
FIR-Filter 2.0
jile} 2.0
Incrementer 2.0
Incrementer | Decrementer 2.0
Logic 2.0
Multiplexor 2.0
Multiplier 2.0
Multiplier - Constant Mulipl... 2.0
Register 2.0
Subtractaor 2.0

+- Bus Interfaces

+- Clock & Management

[+ DSP

+- Memory & Controllers

+- Peripherals

+- Power Management

[+ Processors

A Mew cores are available  (Download them now!
Cores  |Templates Buz Definitions

Figure 1-10 « Counter in the Catalog

6. The Counters: Create Core dialog box opens. Enter the following values; accept defaults for any
values not specified (Figure 1-11).

Width: 18 bits (this will reduce the frequency to 2.88 MHz)
Async Clear: Active Low
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Counters : Create Core g|
Wariations  |Compact w | [ Teminal Count
" Active Low
Widh i z‘ ¢ Active High
" Mone
Aszpnc Clear Diirection
% Active Low & Up
¢ Active High € Down
& Maie i UpDown
Clock, Count Enable
" Rizing ™ Active Low
™ Falling ™ Active High
" Mone
Aszpnc Preset Sync Load
" Active Low " Active Low
™ Active High ™ Active High
" Mone " Mone
Feset Fan-ln Control...
Help Cloze
Figure 1-11 « Counters: Create Core Dialog Box
7. Click Generate. Enter the Core name Counterl and click OK to continue.
8. Double-click Counter in the Catalog to create another counter to drive the LEDs on the
development board. Enter the following values; accept defaults for any values not specified:
Width: 3 bits
Async Clear: Active Low
9. Click Generate. Enter the Core name Counter2 and click OK to continue.
The PLL and counters are visible on the Project Manager Hierarchy tab and Files tab (Figure
1-12).
Dresign Explarer I x | |Design Explorer I x
Shiow; |Comp0nents j
S wok +-[& CLKGEM
E + E Counterl
E Counter] + E Counter2
E Counter? = User Filez
Block Symbol Files
Schematic Files
HOL Source Files
Stimulus Files
Simulation Files
Constraint Files
Synthesizs Files
Physical Synthesiz Files
= Designer Files
Impll [designer\impll)
il ierarchy Files Hieran::hsr Files
Figure 1-12 « Project Manager Hierarchy and Files Tabs
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10. Click the Save Project button to save your project.

Step 3 - Creating a Top Level with SmartDesign

The next step is to connect the components and make the top-level signal connections. This step can be
done multiple ways, including writing a VHDL or Verilog description. In this tutorial you will use
Microsemi's SmartDesign tool to create the top level design.

To create a top level with SmartDesign:
1. Inthe Project Manager, click the SmartDesign button (under Design Entry Tools, Figure 1-13).
The New file dialog box opens with a SmartDesign component selected.

Design Entry Tools

= =
4
HOL Editor | SmartDeszign

Figure 1-13 « Design Entry Tools in the Project Manager

2. Enter Top in the name field and click OK to continue (Figure 1-14).

Seiccta type ) Sman

Schematic

SmartDesign Component
CoreConsole Component
IP Component

WHOL Source File

Werilog Source File
WaveFormer Stimulus File
HOL Stirmulus File

5D File {sdc)

Physical Design Constraint File {pdc)
DO File

WHOL Template

Werilog Template

Help 0k | Cancel

Figure 1-14 « New SmartDesigh Component Dialog Box

3. Right-click the PLL component CLKGEN in the Hierarchy tab and choose Instantiate in Top to
add it to the SmartDesign Canvas (Figure 1-15).

4. Right-click Counterl in the Hierarchy tab and choose Instantiate in Top.
5. Right-click Counter2 in the Hierarchy tab and choose Instantiate in Top.
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You can Shift+click to select all three components, right-click, and choose Instantiate in Top to
instantiate them all at once.

Dresign Explarer I x

Show: |Comp0nents j
1) work
i crcaen) |
ouTn;:2 Open Component
Open HOL file

Check HDL file
Create Symbol

Constraints L4

Organize source files For simulation

Organize source files for synthesis
= Synplify Synthesis

Run Pre-Synthesis Simulation

Delete From Project

Delete from Disk and Project
Properties

Show Module

Figure 1-15 « Instantiate Components to SmartDesign Canvas - CLKGEN

6. Inthe Catalog, right-click the AND2 macro and choose Instantiate to Top to add the AND2 cell
to the SmartDesign Canvas. The AND2 macro is in the Catalog > Cores tab under Actel
Macros.

7. Inthe SmartDesign View menu, choose Maximize Work Area to expand the SmartDesign
Canvas. This will make it easier to work in SmartDesign.
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8. Inthe Canvas menu, choose Auto-arrange Instances. After adding and arranging the
components the SmartDesign Canvas resembles Figure 1-16. Click and drag your components to
arrange them if you are not satisfied with the auto-arrange.

~
Counter1_0 Counter2_0
Aclr Q17:0] Aclr Qr2:0]
Clock Clock
Counfert Counfer?
CLKGEN_D
AND2_0 £ = =
POWER. . LOCK
A b CLKA GLA
2 kst
CLKGEN
ANDZ v
< >

I':J.ll Canvas |
Figure 1-16 « SmartDesign Canvas with Components

9. Connect the output LOCK port of the CLKGEN_0 component to the input A port of the AND2_0
component as follows:

Click the LOCK port on the CLKGEN_0 component.
Hold the CTRL key and select the A port of the AND2_0 component.
While holding the CTRL key, right-click and choose Connect.

10. Repeat the procedure above to make the following connections:
CLKGEN_O:GLA -> Counter1_0:Clock
AND2_0:Y -> Counterl_0:Aclr

11. In the Canvas menu, choose Auto-arrange Instances.
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12. Right-click the CLKGEN_0:CLKA port and choose Promote to Top Level (Figure 1-17) to
connect the port to the top level. This port will be connected to a dedicated input pin on the

CLKGEN_O

AGLN250 FPGA.
LOCK&
(5 A

Auto Connect Selected Instance(s)

CLKGER

Promote to Top Level

oo Inwert
Counter2 < Tie Low
4 Tie High

Aclr
Clock Add pins to group

e e

Figure 1-17 « Connect CLKGEN_0:CLKA to Top Level

13. Right-click the AND2_0:B port and choose Promote to Top Level to connect the port to the top
level.

14. Right-click the Counter2_0:Q[2:0] port and choose Promote to Top Level to connect the port to
the top level.

15. Right-click top-level port B and choose Modify Port to change the name. Enter the new name
as shown in Figure 1-18:

Name: NSYSRESET
Direction: Input (default)

Modify B

X

Hame: |NS\"SRESET

Direction:
+ Input
" Qutput
" Bi-directional (Inout)

Help Cancel

Figure 1-18 » Modify Port Name

16. Right-click Counterl_0 port Q[17:0] and choose Add Slice. The Add Slice dialog box appears.
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17. Enter 17:17 in the Add Slice dialog box and click OK to continue (Figure 1-19).

Add Slice

Ql 17 :[17 ]

Help | OF | Cancel|

Figure 1-19 « Add Slice Dialog Box

18. Click the + sign on port Q of Counterl1_0 to expose the slice created in the previous step.
Connect port Q[17] of Counterl_0 to the clock input (Clock) of Counter2_0 (Figure 1-20).

To connect Counterl_0:Q[17] to Counter2_0:Clock:
Click Counter1:0Q[17] to select it.

Control-click Counter2_0:Clock.

Right-click Counter2_0:Clock and choose Connect.

Counter1_0 Counter2_0

Aclr QM 7m=
Clock

Countert

Figure 1-20 « Connecting a Sliced Port to a Clock Input

19. Right-click the CLKGEN_0:POWERDOWN port and choose Tie High to tie it to logic 1.
20. Connect the top level NSYSRESET port to Counter2_0:Aclr component as follows:
Click the Aclr port on the Counter2_0 component.
Hold the CTRL key and select the NSYSRESET of the Top level component.
While holding the CTRL key, right-click and choose Connect.
21. Click the Restore Work Area button to view the Catalog.
22.In the Catalog, under Actel Macros, double-click INBUFF_FF to instantiate it.

The input of the INBUFF_FF controls when the device goes into Flash*Freeze mode (active low
input) and must be promoted to the top level (this is the default setting). Leave the output of the
macro INBUFF_FF floating as it is hardcoded into the silicon to control FlashFreeze mode.
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After connecting the components on your SmartDesign your Canvas should resemble Figure
1-21. Click and drag the components if you are not satisfied with the auto-arrange.
-
INBUF_FF_D0
PAD FAD i
A
INBUF_FF
CLEGEM_D AND2_0
& FOWER... LOCK A i
CLEA CLEA GLA B
s A
CLKGEN ANDZ2
Counter1_0 Counter2_0
MEYSRESET [ Aclr Q0= Aclr Qr2:0 Qr2:0
Clock [17] Clock %3
Countert Counter?
v
£ >

Figure 1-21 » SmartDesign Canvas After Connecting Components

23. Click the Save Project button to save your design.

24. From the SmartDesign menu, choose Check Design Rules to run the Design Rule Checker.
The checker ensures that there are no errors in the design.

Ignore the warning about the floating driver on Counterl_0. Correct any other reported errors.

25. From the SmartDesigh menu choose Generate Design. Confirm that the design was generated
successfully (Figure 1-22). Click OK to continue.

Information

= SmartDesign "Top" was successfully generated, but 2 warningis)
\2) were found, Run the Design Rules Checker to see all warnings.

Figure 1-22 « Design Generated Successfully

26. From the View menu, choose Restore Work Area to restore the work area to its original size.
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The component Top is now visible in the Project Manager Hierarchy and Files tabs. The Hierarchy
tab displays the full design hierarchy (Figure 1-23).

Dresign Explarer L x | |Dresign Explorer n =
Shiows: |Comp0nents j = Components
=il work +
o +-[& CLKGEM
E CLKGEN + E Counterl
& countert + &l Counter2
E Counter2 = Uszer Files

Block Symbol Files
Schematic Files
HOL Source Files
Stimulus Files
Simulation Files
Constraint Files
Synthesis Files
Physical Synthesiz Files
= Designer Files
Impl1 [designer\impll)

Hierarchy | Files [ElHerarchy  [B] Files

Figure 1-23 « Top Component in Hierarchy and Files Tabs

27. From the File menu, choose Close to close SmartDesign.

Revision 16 19



& Microsemi

Tutorial

Step 4 - Modifying the SmartDesign Testbench
SmartDesign creates a testbench that you can use to simulate the design. The testbench has a default
clock frequency of 10 MHz. In this step you will modify the testbench to generate a 50 MHz clock.

To modify the SmartDesign testbench:
1. Click the + sign next to Top on the Project Manager Files tab to expand the hierarchy.

2. Click the + next to Stimulus Files to expose the testbench (testbench.v(hd)) (Figure 1-24).

Dresign Explarer I x

= Components

- Y

= HOL Source Files

B Topw

= Stimulus Files

Top.pdc
+-[& CLKGEN
+ E Counterl
+ E Counter2
= Uszer Files

Block Symbol Files
Schematic Files
HOL Source Files
Stimulus Files
Simulation Files
Constraint Files
Synthesis Files
Physical Synthesiz Files
= Designer Files
Impl1 [designer\impll)

Hierarchy Filezs

Figure 1-24 « SmartDesign Testbench on Project Manager Files Tab

3. Double-click testbench.v(hd) to open the testbench in the Libero IDE text editor. From the File
menu, choose Save testbench.v(hd) As. Save the file with the following values:

Save in: C:\Actelprj \Libero_tutorial\stimulus
Filename: usr_testbench.v(hd)

The file usr_testbench.v(hd) is visible in the Design Hierarchy Files tab under User Files >
Stimulus Files (Figure 1-25).

= Components
= Top
= HOL Source Files
B Topw
= Stimulus Files
B testbench.v
= Constraint Files
Top.pdc
+-[& CLKGEN

+ E Counterl
+ E Counter2
= Uszer Files
Block Symbol Files
Schematic Files
HOL Source Files
= Stimulus Files
B usr_testhench.v
Simulation Files
Constraint Files
Synthesis Files
Physical Synthesiz Files
= Designer Files
Impll [designer\impll)

Hierarchy Filezs

Figure 1-25 « usr_testbench.v(hd) in Design Hierarchy Files Tab
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Double-click usr_testbench.v(hd) to open it in the Libero IDE text editor.

Change the SYSCLK_PERIOD constant (or parameter) from 100 to 20.

Click Save All to save your changes.

From the File menu, choose Close to close the usr_testbench.v(hd) file in the editor.

© N o g A

Confirm that Top is set as root in the Project Manager Project Flow window. If it is not, right-click
Top in the Hierarchy tab and choose Set as Root (Figure 1-26).

Dresign Explarer I x
Shiow; |Comp0nents j
1) work
= L A‘:gl-.‘
]
L]

E Open Component

Export Component

Open HOL file
Check HDL file
Create Symbol

Constraints L4

Delete From Project

Delete from Disk and Project

Properties

Show Module

Figure 1-26 » Set As Root in Hierarchy Tab

9. Right-click Top in the Hierarchy tab and choose Organize Stimulus. The Organize Stimulus
dialog box appears (Figure 1-27).

Organize Stimulus g|

Click to select a stimulus file in the project, and use the Add button to associate the file.
Usze the Remove button to remove associated files.

Use the Up/Down arrow buttons to specify the compilation order for the simulator,

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

kAR

Stimulus files in the project: | Origin | Azsociated files: | Origin |
testbench.v Top uz_testbench.v Usger

4= Remove

Help QK Cancel

Figure 1-27 » Organize Stimulus Dialog Box

10. Click testbench.v(hd), then click Remove.

11. Click usr_testbench.v(hd) and click Add, then OK. This forces the Libero IDE to use the
modified testbench for simulation.

12. Click the Save Project button to save your project.
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Step 5 - Performing Pre-Synthesis Simulation

In this step you will perform pre-synthesis simulation of the design.

To perform pre-synthesis simulation:
From the Project menu, choose Settings and click the Simulation tab (Figure 1-28).

1.
2.

Click Do File in ModelSim options and set
Simulation runtime: 200 ms

Click Waveforms in ModelSim options and set:
Include Do file: Unchecked (default)

Display waveforms for: DUT

Log all signals in design: Unchecked (default)
Click OK to close the Project Settings dialog box.

Device] Flow  Simulation l Device] Flow  Simulation l
- ﬁ ModelSim options Name ‘ Value - ﬁ ModelSim options Name Value
D0 File D0 File
wavetarms Use automatic DO File cd ' aveforms Include DO File r
Wzim command Wzim command
Z1-fiffl Libraries o 1§ Libraries o
IGLOO IGLOO
Simulation runtime 200 ms Dizplay waveforms for DUt
Testbench module Log all signalz in the
ey testbench design r
Top level instance
hame in the testbench <top>_01
do command
parameters
Generate YCD file r
Default Default
QK | Cancel | Help | QK | Cancel | Help |

Figure 1-28 « Libero IDE Project Settings - Simulation ModelSim Options (DO File and Waveforms)

5.

Click the Save All button to save your project.

6. Click the ModelSim button in the Project Flow window to launch ModelSim. ModelSim opens
and automatically imports a run.do macro file that contains the links to the design files and gives
simulation commands. The simulator compiles the source files and runs for 200 ms. It will take a

few moments for ModelSim to finish the simulation.

ModelSim displays the signals in the component Top along with the simulation results. (Figure

1-29)
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7. Scroll in the ModelSim Wave window to verify that the two counters are working properly. You can
undock the simulator to make it easier to view the signals.

.EgDHéTEEf £%- 6 &

LI

200000000000 ps
wle Cursor 1 Ops
| » K| »] .

| 175614316544 ps to 201283457( ‘ MNow: 200ms Delta: 2 4

Figure 1-29 « ModelSim Wave Window

8. In the ModelSim Wave window, from the File menu choose Quit to close ModelSim. Click Yes
when prompted about quitting.

Step 6 - Synthesizing the Design Using Synplify Pro

Synplify Pro compiles and synthesizes the design into an EDIF (*.edn) file. Your EDIF Netlist is then
automatically translated by Libero IDE into an HDL Netlist. The resulting *.edn and *.vhd files are visible
in the Project Manager Files tab under Synthesis Files.

To synthesize the design using Synplify Pro:
1. Click the Synthesis Synplify button in the Project Manager Project Flow window to launch
Synplify Pro.
2. Change the Frequency in the Synplify Pro GUI to 50 MHz (Figure 1-30).

3. Click the Run button to map the design. When the Ready on the user interface in Synplify Pro
changes to Done the design has been mapped successfully. For this tutorial you can IGNORE
warnings or notes. The warnings generated by the compiler are due to the removal of an instance
which is instantiated in the HDL code, but its output does not drive the outputs of the top-level
design.
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4. From the File menu, choose Exit to close Synplify Pro. Select Yes if prompted about saving
changes to the project.

Synplify Pro E-2010.09A-1 - [C:fActelprjflibero_tutorial/synthesisfTop_syn.prj] [ZI[EI[EI
P 5] File Edt View Project Run  Analysis HDL-Andlyst Options Window Tech-Support 'Web Help [ ]
B & E 0@ % B v da 3 # @ @w @0 8 9 F @@ a @8 i 4 =
e I T R R = R b S

Synplify Pro®
Done: 0 errors, 11 warnings, 21 notes
| T Open Project... | Project Files Design Hierarchy | Implementation Directary
Top_syn : synthesis - Actel IGLOO @ AGLM2S0YZZ @ WOFP100 @ Skd
o) } — - - - CilactelpriiLibero_tukarialisynthesis
*% Close Project =@ [Top_syn] - CActelpriilibero_tukorialisynthesis\ Top_syn.prj
— verilog |Name Size: Type il
4 Add File. ..
| = | synthesis @ backup Directory
|Ei; change File | B coreip Directory
B dm Directory
|ﬁ$ Add Implementation. .. | @ synlog Directory
@ syntmp Directory
|{;§ Implementation Cptions. .. | [ Top.areastr FkE areastr File
B Top.edn 47 kB edn File
|“ Add P&R. Implementation | B Top.fse 0 bytes fse File
A Top.htm 337 bytes htrm File
|ﬁ. View Log | B Top.map 28 bytes map File
B Top.pdc 129 bytes pdc File
Frequency(MHz): B Top.sdf 19kB sdf File
e
® 50 = B Top.so 203 bytes 50 File
Auka Constrain @ Top.srd 9kE Metlist
@ Top.stl 21 kB Metlist (RTL)
|5t Campiler 13 Top.stm 193 kB Metlist {Gate)
i|_=SI_\‘1 Explorer ] | B Top.str 4 kE str File
| e | @ Top.sts 21kB Metlist (RTL)
source Sharing o =
|Retiming O] (<] | ™
o]
B Top_syn.pri
Information

Compiler Completed
Peturn Code: O
Purn Time:00:00:01

Punning IGLOO Mapper. ..
IGLOO Mapper is up to date. Mo run necessary

%

TCL Scripk Messages |

o C{comsn)

:

Figure 1-30 « Synplify Pro GUI

5. Click the Save Project button to save your project.

Step 7 - Implementing the Design with Designer (Place-and-
Route)

The next step is to implement the design using Designer. You can use Designer to place-and-route the
design into the FPGA fabric and perform various other implementation tasks such as setting /O
constraints, performing static timing analysis, and analyzing/estimating power consumption.
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1. Click the Place&Route Designer button in the Project Manager. The Organize Constraints dialog

box appears (Figure 1-31).

Organize Constraints for Designer,

‘designerimpl1 4T op.adb'.
Uze the Remove button to remove constraint files from Designer.

Click to select a constraint file in the project, and use the Add button to pass the file to

Use the Up/Down arow buttons to specify the order of the constraint files in Designer.

X

kAR

Constraint files in the project: | Origin |

Add =
4= Remove

Designer only supports sdc and pdc as source files.
I¥ Shaow this dialog before creating a new ADB

Help

=]

Constraint files for Designer: | Origin |
Top.pdc Top
Top_sdc.zde Synplify

Cancel

Figure 1-31 « Organize Constraints Dialog Box

2.

constraint file that was generated by Synplify
3. Accept the default die and package settings in the
4. Accept the default settings in the Device Selection
5. Accept the default settings in the Device Selection

click Finish.

Confirm Top_sdc.sdc appears under Constraints for Designer and click OK. This is a timing

Device Selection Wizard and click Next.
Wizard - Variations dialog box and click Next.
Wizard - Operating Conditions dialog box and

#% Designer - [Top.adb*]

@ File Wiew Tools Options Help - | &8 x
~ o | St T ,
D[ |E| 2| &l | 5] E]E0]
A~
| Design Flow |
e # Back-Annotate
=]s[e] 5% los
Compile Layout A
Programming File
MultiView Navigator SmartTime |
s £
S | [l el e
Netlist S . 170 A C. i
Yiewer PinEditor ChipPlanner Editor Editor Analyzer
ﬂ 'IDE_DESIGMERVIEW LASTREV' set to '1' B »~
The Execute Script command succeeded | 00:00:00 )
v
< ¥
| [\‘AII ."{. Errors ;’\ Warnings ;’\Info l.-'r
Ready FaM: IGLOC | DIE: AGLMZSOYEE |PKG: 100 YOFP

Figure 1-32 « Designer GUI
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6. Click the Compile button in the Designer GUI to compile the design (Figure 1-32). Compile
contains a variety of functions that perform legality checking and basic netlist optimization. It also
calculates and displays the utilization of the design for the selected device.

7. Inthe Compile Options dialog box, choose Globals Management and enter the following
(Figure 1-33):

Promote regular nets whose fanout is greater than: Checked
Fanout limit: 15
Do not promote more than: 3

Compile Options

Categories W Globals

=l Select a category: Automatic: Demation/Promation

Physical Design Canstraints r— Demote global nets whose fanout is
Globals Management less thar:

Metlizt O ptimization
Dizplay of Results

Fromate regular nets whose fanout is
greater than:

But do not promate more thar:

Local Clocks
Lirnit the number of shared instances between
any twao non-overlapping local clock regions to:

1T

‘when inzerting buffers to legalize shared
instances between non-overlapping local clock.

regions, limit the buffers' fanout ta:
Restore Defaults

I¥ Show these options every time Compile is run.

Help ak. | Cancel |

Figure 1-33 « Compile Options - Globals Management

8. Click OK to close the Compile Options dialog box and run compile. The Compile button turns
green to indicate the design compiled without any errors.

Designer includes an I/O Attribute Editor that enables you to make pin assignments and set /O
configurations for your design.

9. Click the I/O Attribute Editor button in the Designer GUI to open the I/O Editor. The I/O Attribute
Editor opens in the MultiView Navigator (Figure 1-34).

£ MultiView Navigator [Top] - [IO Attribute Editor]
- File Edt View Llogic Format Tools ‘window Help

a2 # |7 : - By roE & S an

5 %

i
= l!E Logical Port Mame Group Macro Cell | Pin Number| Locked [Bank Mame| Sllflgﬂld D'[i':;p[:h] Slew Re;:fl:m Skew Lg;liplupln USF':EI;U Sw:ptsahle
T anDz0
Ul ANDZ_0_CLKINT
w-{F CLKA_pad
#-TF CLKGEN_O
#-TF Counter!_0
#-TF CounterZ 0
= T INBUF FF_0
o
5
i
5
5

CLKA ADLIBINBUF | Unassigned B - LVEMO = = Hons % = B
NSYSRESET ADLIEINEUF  Uinsssigned - = LVCHO 3 = Hone
&|Pa0 ADLIBINBUF 3 T Bank2  LVCMO = =

o[ ADLIBOUTE. . | Unassigned - - LYCHO. . 2 High Nors
e[} |ADLIB:OUTB. . Unassigned - - LWCMOD... 2 High Hone
o[z | ADLIBOUTE. . | Unassigned - - LVCMO.. | 2 | Hih Hore

Mone

&k INT_ULSICC_INSTAR
I} MSYSRESET_pad
Tk O_pad]

-1 QO _pad[1]

+1F Q_padf2]

EEEEN
EERERRE

mE e
-

4 I
7 PRI E) [T Tl ports 4 Package Fins
vl | s

x|
4

k|
4

Output ji Results J, Find 1

Ready FAM; 1GLOO DIE; AGLGOOYZ |PACKAGE: 256 FEGA

Figure 1-34 « 1/O Editor in MultiView Navigator
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10. To make a pin assignment, select the pin number for each port from the pull-down menu (Figure
1-35).
Note: The pin assignments for the IGLOO nano Starter Kit are shown in figure Figure 1-35; if you are
using other boards or kits, see the schematics included with the kit for the correct port and pin
assignments.

& MultiView Navigator [Top *] - [/O Attribute Editor] =3
-*EFiIe Edit Wiew Logic Format Tools Window Help - | &8 x
=N # 7 0l a BrBE £ S5 M
i
= '1: Logical Port Hame Grou, Macro Cell | Pin Number| Locked [ Bank Hame| LD LGt puE
L a P (o Loy Standard | Drive (mA)
T AND2_D
UL ANDZ_0_CLKINT 7 CLKA ADLIEINELIF 15 7 Banka | LvCMO..
£ E%Lgéﬁ-%ad 3 NSYSRESET ADLIE:INEUF 10 v Barnkd | LVCMO..
:
T} Countarl 0 3 €9|PAD ADLIEBIMBUF.. 27 u BankZ | LvCMO..
4 TF Counter?_0 1 ) ADLE:DUTE.. 35 v BankZ | LvCMO.. 2
+-fF INBUF_FF_0 5 o] ADLE:DUTE.. 36 v Bank2 2
o & INT_ULSICC_INSTAH g ADLIE:OUTE... an \ 2
+- &lF NSYSRESET_pad =
+- &l O_pad(0]
+- &l O_pad[1]
+ 2

| | [\Portsl,'{' Package Pins l.-'r

| [\Dutput ."{. Resulks }\Findl l.-'r

Ready row 6, col 4 [FAM: IGLOO DIE: AGLNZSOVZZ PACKAGE: 100 YQFP

Figure 1-35 « I/O Attribute Editor with Pin Assignments for the IGLOO Starter Kit

11. From the MultiView Navigator File menu, choose Commit and Check to commit your changes.
12. From the MultiView Navigator File menu, choose Exit to close and continue.

13. In Designer, click the Save button to save your design.

14. Click Layout in Designer to run layout on the design.

15. Click OK to accept the default layout options (Figure 1-36).

X

Layout Options

¥ Timing-driven

[™ Power-driven

¥ Run place

™ Place incrementally

~

W Fun route

™ Route incrementally
™ Use Multiple Passes
Advanced..

Help Cancel

Figure 1-36 « Layout Options in Designer
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The Layout button turns green to indicate the design completed layout without any errors (Figure
1-37).

#% Designer - [Top.adb*]
@ File Wiew Tools Options Help

D[ (@ 2] F(EIRE] o] 25[xg3E2 &0

&

3

| Design Flow |

Back-Annotate

Ztdl

Programming File

| MultiView Navigator | |

0 of oofF

Netlist o . 170 A C i 2

Yiewer PinEditor ChipPlanner Editor Editor Analyzer 7
x| ~
i The Layout command succeeded [ 00:00:26 ) o

4
£ | >
| [\‘AII ."{. Errors ;’\ Warnings ;’\Info l.-'r

Ready FaM: IGLOC | DIE: AGLMZS0YEZE |PRG: 100 YOFP

Figure 1-37 « Designer GUI - Successful Layout

Using SmartTime

Next we will perform static timing analysis using SmartTime. SmartTime reads your design and displays
postlayout timing information (pre-layout, if invoked before place-and-route). SmartTime includes a
Constraints Editor and a Timing Analyzer.

Timing constraints from Synthesis are imported into Designer by default. If you want to add additional
clock constraints or over-constrain the present clock for place-and-route, you can do that in SmartTime.

28 Revision 16



& Microsemi

Libero® IDE Quick Start Guide

To perform static timing analysis with SmartTime:
1. Click the Constraints Editor button to open the SmartTime Constraints Editor (Figure 1-38). You

will create a clock constraint for the clock in your design.

€ SmartTime [Top] - [Constraints Editor]
E—;?File Edit Wiew Actions Tools Window Help

2l 8| Ble| x| 2=

alk| 8= 2| P dnlm[5]f] ofon]o] ]

CBX

- |8 =

8w | 2

First [ Offset

Period| Frequency| Dutycycle B ] e —

= Constraints Synlax| Clock Name

Edge| [ns]

Clock Source (MHz) )

(ns)

= Requirements
Clock.
& Generated Clock
Input Delay
Output Delay
= Exceptions
Max Delay
Min Delay
Multicycle
False Path
= Advanced
Clock Source Latency
Dizable Timing
Clock Uncertainty

Click here to add a constraint

Ready

Temp: COM Volt: COM |Speed: STD

Figure 1-38 « SmartTime Constraints Editor

2. Right-click Clock in the Constraints Editor and choose Add Clock Constraint. The Create Clock
Constraint dialog box appears (Figure 1-39).

Create Clock Constraint

3

Clock Sources: | CLEA

|

Clock Mame: |

T(zera)

i

0.000 ns

Comment:

|<—Peri0d: 20,000 n54>|0r Frequency: |50 MHz
£

[—— Offset: —>|<— Duky cycle: —>|

.

50,0000 %,

|
Help

Cancel

]

Figure 1-39 « Create Clock Constraint Dialog Box

3. Set the following values for your clock constraint:

Clock: CLKA
Frequency: 50 MHz
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Click OK to continue. A green flag next to the name of the clock indicates that the constraint was
entered correctly (Figure 1-40).

€ SmartTime [Top *] - [Constraints Editor] X
E—;?File Edit Wiew Actions Tools Window Help - | &8 x

8| 5 mle| glx| 2] &l 8= 2] D] e olalelyf o
Period|
[ns)

8w | 2

First [ Offset
Edge| [ns]

Dutycycle|
%]

Frequency
[MHz)

= Constraints
= Requirements

Clock Source Waveform| File]| Comments

Syntax | Clock Hame

Click here to add a constraint
w CLEA CLEA 20.0000  50.000 50.000 |rsing | 0.000 |010 GUI

¥ Generated Clock

Input Delay
Output Delay

= Exceptions
Max Delay
Min Delay
Multicycle
False Path

= Advanced
Clock Source Latency
Dizable Timing
Clock Uncertainty

Ready Temp: COM Volt: COM |Speed: STD

Figure 1-40 « SmartTime Constraints Editor - Clock Constraint with Frequency of 50 MHz

The generated clock is set automatically based on the PLL input (which is CLKA), and the PLL
setting. Click Generated Clock in the SmartTime constraint editor to see the generated clock
(Figure 1-41)

€ SmartTime [Top *] - [Constraints Editor]
E—;?File Edit Wiew Actions Tools Window Help - | &8 x

8| 8 mle| gix| 2| & Sl=| &) | el ol flalel ] 2

ZJ Constraints Syntax | Clock Name | Clock Pin ] Reference Pin | Multiplier] D
- Requirements | |Click here ta add a canstraint
¥ Clock - CLKGEN_0/Core:GLA | CLKGEM_O/Core:GLA CLKGEN_0/Core:CLEA 12
¥ Generated Clock
Input Delay
Output Delay
= Exceptions
Max Delay
Min Delay
Multicycle
False Path
= Advanced
Clock Source Latency
Dizable Timing
Clock Uncertainty

Ready Temp: COM Volt: COM |Speed: STD

Figure 1-41 « Automatically Generated PLL Clock in Constraints Editor
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4. From the Tools menu, choose Timing Analyzer > Maximum Delay Analysis. Select the
Register to Register path set for the CLKGEN_0/Core:GLA clock domain. Observe that the
Slack column is positive, indicating that there are no timing violations (Figure 1-42).

© Smar e [Top *] - [Maximum Delay Analysis Vi E]@
& File Edit Wiew Actions Tools Window Help - | & x
®| S| B8 x| 2| | @= 2| B bbbl a]s @] tlE|n e D
From | * To | *
MAX
Apply Filker Store Filter Reset Filker
= (Sj Summary =
{81 Datasheet
—-@ah CLKA
Reagister to Reqister 1 P
Extemal Setup . &
Clock to utput 2 Counter! _0/DFN1C0_NU_D:CLK Counter! _0/DFM1E1CO_NU_16:D 16618136612 228660 1333473 1112 16.721
Register ta Asynchionous 3 Counter] _0/DFN1C0_NU_D:CLK Counter] _0/DFM1ETCO_NU_SE 15177 |[1317.243) 22425 1339668 0947 16.090
External Recovery 4 Counter] _0/DFN1C0_NU_D:CLK Counter] _0/DFM1E1CO_NU_10:E 15.090|1317.330) 22338 1339668 0947 16.003
Azynchronous to Register 5 Counter] _0/DFN1ETCO_NU_T:CLK |Counterl_0/DFMTETCO_NU_17:0 147731317429 22039 13394688 1112 16.904
=% @ CLKGEM_0/Core:GLA 3 Counter! _0/DFN1C0_NU_2:CLK Counter! _0/DFM1E1CO_NU_17:Dr 147451317457 22011 1339468 1112 15.876
*  Register to Register 7 Counter] _0/DFN1CO_NU_D:.CLK Counterl_0/DFMTETCO_NU_T4E 14.918[1317.476) 227166 1339642  0.947 15.857
Bxtemal Setup ~| |8 |Counter_0/DFMICO_MU_OCLK  |Counterl O/DFMIETCONU_TTE | 14.766|1317654) 22014 1339668 0947 15679
< | AlE Counter] _0/DFN1ETCO_NU_S.CLE |Counterl _0/DFMTETCO_NU_17:0 14.3691317.840) 21628 1339468, 1.112 15.493
= 10 |Counterl_0/DFN1ETCO_NU_4:CLK | Counterl _0/DFMTETCO_NU_17.D 14.3491317.860 21608 1339468 1.112 15.473
11| Counterl _0/DFN1E1CO_NU_Z:CLK | Counter! _0/DFMIETCO_NU_17:.D 142941317915 21863 13334680 1112 16.418
12 |Counterl_0/DFN1ETCO_NU_T:CLK |Counterl_0/DFMTETCO_NU_1E:D 141071318105 21.373) 1339478 1.7112 15.228
25 3l Counter] _0/DFN1CO_NU_2:CLK Counter! _0/DFN1ETCO_NU_16:D 1407312318133 21,345 1339478 1112 16.200 2
Details for path ~
204 From: Counter1_0/DFN1CO_MU_D:CLK
To: Counterl_0/DFN1EICO_NU_17:D
4 Pin Hame | Type | Net Hame |  CellName | Dp] Delay [ns)| Total [ns)| Fanout| Eq
E 454
5 —
£ data required time 1339.468
104 data arrival ime 23.542
slack 1315.926
5 Data arrival time
CLEGEN_0/Core:GLA 0.000 0.000
CLEGEN_0/Core:GLA Clock source + 0.000 0.000 r
o Clack generation + 6103 E.103
y Counterl _0/DFN1C0_NU_D:.CLK het CLKGEN_0_GL& + 1145 7.248 T
1315 1320 132
Cewwnbarl MDERAEN KL A0 el ADLIE-AERACN o 1 naq a7 Al
slack distribution (ns) < >
Ready Temp: COM Malk: COM |Speed: STD

Figure 1-42 « SmartTime Max Delay Timing Analysis

Click one of the source pins to view detailed timing analysis for the selected path in the Path

Details.

5. From the Tools menu, choose Timing Analyzer > Minimum Delay Analysis. Select the
Register to Register path set for the CLKGEN_0/Core:GLA clock domain. Note that there are
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no hold violations, as the slack column is positive. Double-click a path to view path details (Figure

1-43).

[Minimum Delay Analysis View]
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g Counter!_0/DFMTETCO_MU_14:CLK Counter]_0/DFNTETCO_MNU_14D 0.923 0910 4.566 3.666| 0.000 -0.019
El Counter]_O/DFMTETCO_NU_11:CLK Counter1_0/DFNTETCO_MNU_11.D 0.956 0935 4.603 3.668| 0.000 -0.021
10 | Counter!_0/DFMTETCO_MNU_T:CLK Counter]_0/DFNTETCO_MU_1:D 0.956 0,936 4.537 3.661| 0.000 -0.020
11 [Counter]_0/DFMTETCO_NU_1&:CLE Counter]_0/DFNTETCO_MNU_15D 0.387 0,963 4.625 3.667| 0.000 -0.019
12 | Caunter!_0/DFNTE1CO_NU_12:CLK Counter_0/DFNTETCO_MU_12D 0933 0,573 4.634 3.661| 0.000 -0.020
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Details for path -~
From: Counterl_0/DFN1E1CO_NU_15:CLK
To: Counterl _0/DFNI1ETCO _NU_1E:E
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< >
Temp: COM |Wolt: COM |Speed: STD

Figure 1-43 « SmartTime Min Delay Timing Analysis

6. From the SmartTime File menu, choose Commit to commit your changes.

7. From the SmartTime File menu, choose Exit to close SmartTime.
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SmartPower (Figure 1-44) enables you to estimate the power consumption in your design. This enables

you to make adjustments (where possible) to reduce it.

{ Top - SmartPower

File Edit Yiew Tools Simulation Help
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Figure 1-44 « SmartPower Analysis GUI

The constraints that we set in Smart Time are imported into Smart Power. SmartPower includes the

following tabs:

Summary - Displays the total power consumption, the temperature and voltage operating

conditions, battery capacity in mA/hr and the projected battery life.

Domains - Displays a list of existing domains with their corresponding clock and data

frequencies. Use the Domains tab to set different clock frequencies and observe the effect on

power consumption.

Back-Annotation

Analysis - Displays detailed hierarchical reports of the power consumption.
Activity - Used to attach switching activity attributes to the interconnects of the design.

Back-Annotation generates a SDF file that contains timing information for your design. It is used for post-

layout, timing-accurate simulation.
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To run Back-Annotation:
1. Click Back-Annotate to extract post-layout timing delay information from your design for
simulation. The Back-Annotate dialog box appears (Figure 1-45).
Back-Annotate g|
Extracted files directory
ij/Libera_tutorial?
Browse...

Extracted file names: Output format:
Top_ba |sDF =l
Simulator language Export additional files

+ Verilog v

" WHDLI3

Timing

i Export enhanced min

delays for best cazse

=

Status

Current directory:

|

Speed | Temp. | Yoltage

STD COM  COM

Help QK | Cancel

Figure 1-45 « Back-Annotate Dialog Box

2. Leave the default settings and click OK to continue. The Designer Log window shows the
command succeeded. The Back-Annotate icon in Designer turns green.

3. In Designer, from the File menu, choose Save to save your changes to Top.adb. Close Designer
to continue the tutorial (File > Exit).

4. In the Project Manager Hierarchy tab, right-click Top and choose Run Post-Layout Simulation.
ModelSim opens.

5. In ModelSim, let the simulation run for a short period of time (wait 10-20 seconds). You can stop
the simulation from the ModelSim menu (Simulate > Break). Use the zoom buttons to change the
scale and view details in the waveforms.

6. Close ModelSim.

Generating a Programming File
1. Click Designer in the Project Manager to open it. Make sure that the Top.adb file is open.
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2. Click Programming File to open the FlashPoint Programming File Generator (Figure 1-46).

FlashPoint - Pragramming File Generator - Step 1 of 1 5]

Shon Fnctueels) s b programssed:
[ Security settings
R FGa amay

™ Fasmaom

I Progpasmeng prevvindy seciaed devien(s)
O Soedty 110 Stes Durieg Prograsmesing. .. |

oo sgnature (ax leogth i 8 HEXC chars):

L.

o cnc

Figure 1-46 « FlashPoint Programming File Generator Dialog Box

3. Leave the default options in FlashPoint and click Finish.
The Generate Programming Files dialog box appears (Figure 1-47).

Generate Programming Files [E
Mame: Existing programming files in this location:
| Top <Mo programming files Found =
Location:

] Ciactelpriilibero_tutorialidesigneriimpll

Browse, ..

Qutput formats;

[IEEE 1532 Files {* bsd; *.isc)
[ IDirectC File {*,dat)
Programming Data File (*.pdb)

[CISTAPL File (*,stp)
[“15erial Vector Files (*,svf)

Generate | Cancel

Figure 1-47 « Generate Programming Files Dialog Box

4. Specify the PDB output format and click Generate.

That the Programming File button in Designer turns green and the log window shows that the
programming command succeeded. Save the file and close ModelSim.

IMPORTANT: Before programming the device, ensure that the 1/O bank voltages are configured
properly on the target board. Table 1-1 lists the default software settings for I/O voltages on the
target devices. If you are using the default I/O voltage settings use this table to define the
appropriate 1/0 voltage settings on your target board. If you modified the 1/0 voltage settings, set
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the 1/0O voltages on the target board to match the 1/O voltage settings you have selected in
Designer.

Table 1-1 « Default Software Settings for I/O Supply Voltage

Target Development Board VCCI
IGLOO nano STARTER KIT 1.2V
IGLOO Icicle Board 1.2V
IGLOO nano Starter Kit 3.3V
IGLOO PLUS Starter Kit 1.2V
ProASIC3 Starter Kit 3.3V
Cortex-M1 enabled IGLOO or ProASIC3 Starter Kit (with 3 I/O connectors) 3.3V
Cortex-M1 enabled ProASIC3 Starter Kit (with 2 /0O connectors) 33V

Step 9 - Programming the Device

These instructions are written specifically for the IGLOO nano Starter Kit. Jumper and LED numbers are
different for other boards.

Initial Setup

Flash-based FPGAs are programmed by configuring the flash switches in the device, which determine
the interconnect routing and configuration of logic to be used. The programming file created earlier in this
tutorial contains all the information that the programmer needs to program the device. Since no external
PROM is needed for flash FPGASs, you program and reprogram the device directly. Microsemi’s flash
FPGAs are programmable by either a generic, standalone device programmer or by In-System
Programming (ISP). Microsemi supports ISP using JTAG, which is supported by the FlashPro3, an on-
board microprocessor, or other generic JTAG programmers.

Please visit Microsemi's website for more information about programming flash FPGAs
(http://lwww.actel.com/products/hardware/default.aspx).

Please visit your specific board’s documentation for instructions on how to set up the hardware for
programming. Although the programming hardware may differ, the programming software is the same for
the FlashPro3 or FlashPro4.

You must set up the programmer before you can program your device. To do so:
1. Plug the USB cable into the board to power it up.

The board is powered by the USB connection and no external supply is required; a 5V wall-jack
connector is provided as an alternative if USB power is not available.

2. LED?9 illuminates, indicating that power is supplied to the board.
Install the driver for the programmer once the system prompts and shows found new hardware.
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Revision 16


http://www.actel.com/products/hardware/default.aspx

& Microsemi

Libero® IDE Quick Start Guide

Programming the Device

To program the device:
1. Make sure that you have made all the connections on the board. In the Project Flow window in the
Project Manager click Programming-FlashPro. When you open FlashPro, the software
automatically connects to the Low Cost Programming Stick (LCPS) (Figure 1-48).

¥ FlashPro - [Top] *

File Edit Yiew Tools Programmers Configuration Customize Help

DEH ? EEETIENCE Y
Mew Project ﬁ Configure Device
_> _> PROGRAM

Open Project Dﬂ Wiew Programmers

x
Programmer Programmer Port Prog Prog
Mame Type i Status Enabled

i
B||1 | 10368 |FlazhPro3 |usb10868 (USE 2.0) | cd
=
£
E Refresh/Rezcan for Programmers
g
4
= Version: 9.0.0.159 ~
J __

Release: v9.0 SFE

Software Version: 9.0.0.19

Created new project 'CihletelpriiLibero tutorialidesigner' impllhTop_£ph Top.pro'

PDE file 'C:ihlietelpritLibero tutorialidesigner’ impllyTop.pdb' has been loaded successfully.
DESIGN : Top; CHECESUM : 9S479; PDE VERZICN : 1.6

Rescanning for Progratmners. ..

Driver : 3.0.0 build 1

programmer '105658' @ FlashPro3

Rescanning for Prograwmnmers DONE.

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

Ready Ciactelpriilibero_tutorialidesigneriimpllTop.pdb |SINGLE

Figure 1-48 « FlashPro Programmer

The Programmer List window shows the programmer name, type, and port used. A successful
connection, or any error, appears in the FlashPro log window. The Top.pdb file is automatically
loaded when FlashPro3 is opened using the Libero IDE Project Manager.

2. Optional: If you want to load the file manually, click Configure Device, browse your project
directory and load the Top.pdb file.

3. When the configuration is complete, click Program in the FlashPro screen to program the device.
The FlashPro log and the Programmer List windows display current programming status (Figure
1-49)
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Do not disturb the power cord when programming; it could damage the device.

¥ FlashPro - [Top] *

File Edit Yiew Tools Programmers Configuration Customize Help
~~ v =
DEHE 2 as o0 EE s oo
Mew Project ﬁ Configure Device
3 > PROGRAM
Open Project Bﬂ Wiew Programmers
x
Programmer Programmer Port Prog Prog

z Mame Type i Status Enabled
2|1 10868 FlashPro3 usb10868 (USE 2.0) RUN PASSED cd
=
&
b
=
E Refresh/Rezcan for Programmers
g
o
| A Warning: prograwamer ' 10868' @ Vpump has been selected on programmer AND an externally prowvi b
2 programmer ' 105868' @ Scan Chain PASSED.

programmer ' 1058658' @ Executing action PROGRAM

programmer '1058658' @ Failed to wverify IDCODE

programmer '10865' : EXPORT ERROR _CODE[16] = S01d

programmer '105658' @ Finished: Thu Jul 08 16:25:50 2010 (Elapsed time 00:00:00)

programoeer '10568' : Emecuting Action PROGRAM PASSED

0O-0-0-0-0-20
< >
J [\‘AII ."{. Errors )\' Warnings ?\' Info l.-'r

Ready Ciactelpriilibero_tutorialidesigneriimpll Top. pdb ISINGELE

Figure 1-49 « FlashPro Programming Status

Running the Design

After the programming completes, the device will be active, and you should observe the LEDs counting.
Perform a reset by pushing the reset button on the board to reset the counters at any time (SW1).

You can also observe the FlashFreeze mode for the device. When counter is running, use SW6 to assert
FF externally. The counter would go off, as the FPGA would be in low power FlashFreeze mode, while
the content of all the registers in the design are preserved. Turning on the switch starts the LED count
from the state where it was when FlashFreeze was asserted.

Congratulations! You have completed the Libero IDE tutorial.
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A — Product Support

The Microsemi SoC Products Group backs its products with various support services including a
Customer Technical Support Center and Non-Technical Customer Service. This appendix contains
information about contacting the SoC Products Group and using these support services.

Customer Technical Support Center

The SoC Products Group staffs its Customer Technical Support Center with highly skilled engineers who
can help answer your hardware, software, and design questions. The Customer Technical Support
Center spends a great deal of time creating application notes and answers to FAQs. So, before you
contact us, please visit our online resources. It is very likely we have already answered your questions.

SoC Products Group Technical Support

Visit the SoC Products Group Customer Support website (www.actel.com/support/search/default.aspx)
for more information and support. Many answers available on the searchable web resource include
diagrams, illustrations, and links to other resources on the website.

Website

You can browse a variety of technical and non-technical information on the SoC Products Group home
page, at www.actel.com.

Contacting the Customer Technical Support Center

Highly skilled engineers staff the Technical Support Center from 7:00 a.m. to 6:00 p.m., Pacific Time,
Monday through Friday.

Email

You can communicate your technical questions to our email address and receive answers back by email,
fax, or phone. Also, if you have design problems, you can email your design files to receive assistance.
We constantly monitor the email account throughout the day. When sending your request to us, please
be sure to include your full name, company name, and your contact information for efficient processing of
your request.

The technical support email address is soc_tech@microsemi.com.

Phone

Our Technical Support Center answers all calls. The center retrieves information, such as your name,
company name, phone number and your question, and then issues a case number. The Center then
forwards the information to a queue where the first available application engineer receives the data and
returns your call. The phone hours are from 7:00 a.m. to 6:00 p.m., Pacific Time, Monday through Friday.
The Technical Support numbers are:

650.318.4460
800.262.1060
Customers needing assistance outside the US time zones can either contact technical support via email

(soc_tech@microsemi.com) or contact a local sales office. Sales office listings can be found on the
website at www.actel.com/company/contact/default.aspx.
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Non-Technical Customer Service

Contact Customer Service for non-technical product support, such as product pricing, product upgrades,
update information, order status, and authorization.

Actel's customer service representatives are available Monday through Friday, from 8 AM to 5 PM Pacific
Time, to answer non-technical questions.

Phone: +1 650.318.2470

 Microsemi

Microsemi Corporation (NASDAQ: MSCC) offers the industry’s most comprehensive portfolio of semiconductor technology.
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