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Revision History

The revision history describes the changes that were implemented in the document. The changes are
listed by revision, starting with the current publication.

Revision 6.0

The following changes are made in revision 6.0 of this document:

* Anote about FlashPro5 Programmer is added in Debugging the Application Project using
SoftConsole v4.0, page 25

«  Three notes are added in Appendix: Board Setup for SmartFusion2 Security Evaluation Kit, page 31
to describe about J5 - FlashPro connector and J18 - FTDI programmer interface

Revision 5.0

In revision 5.0, this document is updated for Libero SoC v11.7 software release.

Revision 4.0

In revision 4.0, this document is updated for Libero SoC v11.6 and SoftConsole v4.0 software release.

Revision 3.0

In revision 3.0, this document is updated for Libero SoC v11.5 software release.

Revision 2.0

In revision 2.0, this document is updated for Libero SoC v11.4 software release.

Revision 1.0

Revision 1.0 was the first publication of this document.
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2 SoftConsole v4.0 and Libero SoC v11.7

2.1 Introduction

This tutorial describes how to implement an ARM Cortex-M3 design using Libero® System-on-Chip
(SoC) v11.7 and build a simple LED blink application using SoftConsole v4.0.

After completing this tutorial, you will be able to perform the following tasks:

e Create a Libero SoC project using System Builder

e Generate the programming file to program the SmartFusion®2 SoC field programmable gate array
(FPGA) device

¢ Create a SoftConsole v4.0 project

e« Compile application code

¢ Debug and run code using SoftConsole

2.2 Design Requirements

Table 1« Design Requirements

Design Requirements Description

Hardware Requirements

SmartFusion2 Security Evaluation Kit: Rev D or later
* FlashPro4 or FlashPro5 programmer
e 12V adapter

SmartFusion2 Advanced Development Kit: Rev B or later
* FlashPro4 or FlashPro5 programmer
e 12V adapter

SmartFusion2 Starter Kit: SmartFusion2-484-Starter-Kit (M2S010-FGG484)
* FlashPro4 or FlashPro5 programmer
* USB A to Mini-B cable

Host PC or Laptop Any 64-bit Windows Operating System
Software Requirements

Libero SoC v11.7

SoftConsole v4.0

FlashPro programming software v11.7

Note: This tutorial is applicable for any one of the SmartFusion2 boards listed in the preceding table.

2.2.1  Associated Project Files

Download design files for this tutorial from the Microsemi website:
http://soc.microsemi.com/download/rsc/?f=m2s_tu0546_liberov11p7_df

The demo design files include:

e Libero Project
¢ Sourcefiles
¢ Readme file

The following figure shows the top-level structure of the design files. See the Readme . txt file provided in
the design files directory for the complete directory structure.

TUO0546 Tutorial Revision 6.0 2
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Figure 1« Design Files Top-Level Structure
<download folder>

{——— SF2 LED Blink SC Tutorial DF

—— Sourcefiles

—— LiberoProject

Readme. txt

2.3 Design Overview

This tutorial demonstrates a simple LED blinking application for SmartFusion2 device. Microcontroller
subsystem (MSS) general-purpose input/output (GPIOs) are configured as outputs and connected to
LEDs using fabric I/Os. This tutorial is applicable on one of the following SmartFusion2 boards:

e SmartFusion2 Security Evaluation Kit
e SmartFusion2 Advanced Development Kit
e SmartFusion2 Starter Kit (M2S010-FGG484)

2.4 Step 1: Creating a Libero SoC Project

The following steps describe how to create a Libero SoC project:

2.4.1  Launching Libero SoC
1. Click Start > Programs > Microsemi > Libero SoC v11.7 or double-click the shortcut on desktop to
open the Libero SoC v11.7 Project Manager.
2. Create a new project by selecting New on the Start Page tab (highlighted in the following figure) or
by clicking Project > New Project from the Libero SoC menu.

Figure 2« Libero SoC Project Manager
rG‘ Libero

Project  FEile Edit View Design Tools Help

StartPage & X

-

| Libefo®

Recent Projects

System-on-Chi
’ g

Welcome to Libero SoC i

Libera SoC Quickstart Welcome to Microsemi's Libero SoC v11.7

Libero SoC Interface Description

dl

m | »

~| Libero SoC is the most comprehensive and powerful FPGA design and development software

Log

Q Errors 4, Warnings ﬂInfU

Log Message

Fam: |Part: |Veriog

3. Inthe Project Details window, enter the following information as shown in Figure 3, page 4.
¢ Project Name: LED_BIink

e Project Location: Select an appropriate location (for example, D:/Microsemi_prj)

e Preferred HDL type: Verilog or VHDL

TUO0546 Tutorial Revision 6.0 3
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. Enable Block Creation: Unchecked

Figure 3 «

Project Details Window
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G‘ New project

Project details
Specify project details

Project Details
Device Selection
Device Settings
Design Template
Add HDL Sources
Add Constraints

",
Libero

System-on-Chip

e

Project name: LED_Blink|

Project location: D: Microsemi_prj

Description:

Preferred HDL type:

[ Enable block creation

Browse...

Cancel

4. Click Next. In the Device Selection window, select the information as displayed in Figure 4, page 5.
In the Part Filter, select the values using the drop-down lists, as shown in the following table.
¢ Family: SmartFusion2

Table 2 SmartFusion2 Devices Selection

PLL Supply
Board Die Package Speed Core Voltage Range Voltage
SmartFusion2 Security M2S090TS 484 FBGA -1 1.2 COM 3.3
Evaluation Kit
SmartFusion2 Advanced = M2S150T 1152 FC -1 1.2 COM 33
Development Kit
SmartFusion2 Starter Kit  M2S010 484 FBGA STD 1.2 COM 25

TUO0546 Tutorial Revision 6.0
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Figure 4« Device Selection Window
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-
@ New project

= /5] [z |

Device selection
Select a part for your project from the part number list Selected part: M25090T5-1FG484
Part filter
R — —
Device Selection
[ Reset filters ]
Device Settings Search part:
Part Number 4LUT DFF User/Os uSRAM 1K LSRAM 18K Math (18x18) PLLs and
Design Template M25090T5-1FG484 86184 86184 267 112 109 84 6
(|
Add HDL Sources
(|
Add Constraints
' J
Libefo®
Systemon-Chip h 1 Ll k
[ < Back ]I[ Mext > ] [ Einish ] [ Cancel ]

5. Click Next.,the Device settings window is displayed. Select PLL Supply Voltage (V), as shown in the
following figure.

Figure 5« Device Settings

Device settings

QR T — . . T

=[5 [ |

Choose device settings for your project

Selected part: M25090T5-1FG484

Project Details

Device Selection

Device Settings

Design Template

i Add HDL Sources

Add Constraints

| Libefo)

System-on-Chip

10 settings

Default 10 technology: LVCMOS 2.5V« ﬂ Please use the If0 Editor to change individual 10 attributes.

Reserve pins for probes

Power supplies

PLL supply valtage {v): 3.3 -

[7] System controller suspended mode

< Back ] [ Mext > ] [ Einish ] [ Cancel

f

See Table 2, page 4 for specific board values.

6. Click Next. In the Design Template page, select Create a system builder based design check
box under the Design Templates and Creators as shown in the following figure.

TUO0546 Tutorial Revision 6.0
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Figure 6« Design Template Window

-~

G Newproject e B M. Shend™ wid B R

Design Template
Choose a design template

Selected part: M25090TS-1FG484

Design templates and creators

Project Details © Mone

I @ Create a system builder based design I

Device Selection () Create a microcontroller(MSS) based design
Core Version
Device Settings Smar tFusion2 Microcontroller Subsystem (M55} 1.1.400
Design Template Show only latest version
Design methodology
k Add HDL Sources [ Use standalone initialization for MDDR,/FDDR./SERDES peripherals
Add Constraints

|
| Libero

System-on-Chip

r [ < Back ][ Mext = ][ Finish H Cancel ]

7. Click Finish. a New Project Information window is displayed, as shown in the following figure.
8. Click Use Enhanced Constraint Flow, as shown in the following figure.

Figure 7« New Project Information Window

New Project Information

Libero SoC v11.7 introduces an enhanced constraint flow aimed at simplifying the management of all constraints for your design:
* [/0, timing, floor planning and netlist optimization constraints can be created, imported, edited, checked and organized in a single view.

* Timing constraints can be entered using the industry standard SDC format and can be automatically applied to Synplify Synthesis, Timing Driven Layout and
Timing Verification.

* A new SDC clock group constraint is also introduced and can be used to ease the specification of related and unrelated clocks.

* Timing constraints for known hardware blocks and IPs can be derived automatically; examples of such constraints are:

m

o SERDES-EPCS, MSS/HPMS and internal osdillator clock sources
© Fabric CCCs generated clocks

o Fabric CCCs clock sources

o CoreResetP false paths

o CoreConfigP false paths, min and max delay constraints

Note that this first release of the enhanced constraint flow has the following limitations: b
* Block flow is not enabled
* Design separation methodology is not enabled

The following screen shot shows the constraint management view and how to access it from the Design Flow window

Design Flow g x Reports & X Constrant Manager & X b
- B OR ¢ {0 Attrbutes \{ Taming \( Fioor Planner \/ Nefist Attbutes \

Toal 7 [ tvew v [ mport | [ k| [eatwithi/oEditor) [ check | + [+ il
[] Remember my choice and do not show me again. [Use Classic Constraint Flow] |[Use Enhanced Constraint FIow]l

A System Builder dialog box is displayed, as shown in Figure 8, page 7.

TUO0546 Tutorial Revision 6.0 6
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System builder is a graphical design wizard. It creates a design based on high-level design specifications
by taking the user through a set of high-level questions that define the intended system.

9. Enter a name for your system as LED_Blink and then click OK, as shown in the following figure.
Figure 8« System Builder Dialog Box

] System Builder

Enter a name for your system:

LED_Blink|

Help [ ok ][ cancel |

System Builder — Device Features page is displayed, as shown in the following figure.

Figure 9« System Builder — Device Features Page

'G‘ System Builder - Device F;itures . - - EIEIQ‘
> Device Features » ) Peripherals » ; Clocks » > Microcontroller » > SECDED »» Security ; ? Interrupts ; > Memory Map »

Select the SmartFusion2 features you will be using in your design

Memory

[] M35 External Memory

] W
[ are ]

(@ MDDR

Soft Memory Controller (SMC) U
|| M55 On-chip Flash Memory { eNVM ) SITo= !
Fabric External DDR. Memory ( FDDR ) |
!
High Speed Serial Interfaces |
i
[] SERDESIF_0 : |
| v i
| | reretiarsa |
1 ap_tee £
Microcontroller Options |
—! !

[ watchdog Timer
|| Peripheral DMA
[ Real Time Counter

A1Zd 5 Bev 0N
LSl |

APE_SLAVE |
SFU G PULK E
ABH PR N

(5] —
CORESCR

S0R
RAK

____I DORD |- — oo e
I
=
3
P
S . I —

10. Retain the default values. Click Next, the System Builder — Peripherals page is displayed. Under
the MSS Peripherals section, uncheck all the check boxes except MSS_GPIO, as shown in the
following figure.

TUO0546 Tutorial Revision 6.0 7
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Figure 10+ System Builder Configurator — Select Peripherals Page

(® System Builder - Peripherals l 5 [t
>_Device Features > > Peripherals » » Clocks Microcontroller > } SECDED Security > 7 Interrupts Memory Map >
Select the peripherals and masters for each subsystem
[] Direct Connection Mode { FIC interfaces are exported out of System Builder )
Fabric Slave Cores Subsystems
Core Version @ MSS FIC_0 - MSS Master Subsystem
1 CoreAHBLSRAM 20113 drag and drop here to add to subsystem
2 Corel2C 70102 5
o @ MSS FIC 0 - Fabric Master Subsysterm
3| CoreSP1 30156 I drag and drop here to add to subsystem |
4 CoreGPIO 30120
5 CoreTimer 11101 . M35 Perpherals
& CorcUARTapb 522 Configure EIEbIe Marne
7 CorePWM 41106 ] = =
8 Fabric AMBA Slave 0.0.102 = =
Ll |msspcs
O |msspc
Fabric Master Cores O |mssspis
Core Viersion O sSSP
10 | G MS5_GPIO |
O |mssuse
O |mssmac
O |msscan
To move 2 perpheral ffom one subsystem fo another, drag it from jis present location and drop it onto the desired susbsystam.
You cannot drag and drop onto MSS Perjpherals.
Masters are in bold and blue.
Cancel Back Next

11. Double-click the wrench symbol for the MSS_GPIO peripheral to open the
MSS_GPIO Configurator.

12. This design requires configuring GPIOs to drive LEDs on the board, configure the GPIOs as shown
below:

« Set/Reset Definition accept default settings

¢ Configure GPIO as shown in the following table

Table 3« SmartFusion2 GPIO Configuration

Board Die GPIO ID Direction Package Pin Connectivity
SmartFusion2 Security  M2S090TS GPIO_0 to GPIO_7 Output NA FABRIC_A
Evaluation Kit

SmartFusion2 Advanced M2S150T GPIO_0to GPIO_7 Output NA FABRIC_A
Development Kit

SmartFusion2 Starter Kit M2S010  GPIO_0to GPIO_1 Output NA FABRIC_A

TUO0546 Tutorial Revision 6.0 8
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Figure 11+ MSS_GPIO Configurator

5] MSS GPIO Configurator . (S
Configuration Connectivity Preview
Set/Reset Definition
GPI0_31_24 Reset Source |SYSREG (MSS_GPIO_31 24_SOFT_RESET) |  Reset State
GPI0_23_16 Reset Source |SYSREG (MSS_GPIO_23_16_SOFT_RESET) |  Reset State — -
GPI0_15_8 Reset Source | SYSREG (MSS_GPIO_15 8_SOFT_RESET) |  Reset State
GPI0_7_0 Reset Source | SYSREG (MSS_GPIO_7_0_SOFT_RESET) ~] ResetState
GPIO Assignment Advanced Options [7]
GPIO ID Direction Package Pin Connectivity
FPGA Fabric
Click on a signal row to see the preview
o
GPIO 8 10A -
GPIO.O [NotUsed | 10A =] I+
4 n | +
Help Cancel

13. Click Next, the System Builder — Clocks Settings page is displayed, as shown in Figure 12,
page 10. Select System Clock source as On-chip 25/50 MHz RC Oscillator.
The M3_CLK is configured to 100 MHz by default.

TUO0546 Tutorial Revision 6.0 9
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Figure 12« System Builder Configurator — Clock Settings Page
(@ system Builder - Clocks R — - [ESEER)

> Device Features > » Peripherals » 7 Clocks » > Microcontroller » >} SECDED , » Security » > Interrupts ;> Memory Map »

Configure clock requirements

Clock ‘ Fabric CCC I Chip Oscillators |

System Clock
= — - -
DCE Bridu: Cachie Conlalor
I[On-chiD 25/50 MHz RC Oscillator -] |
Cortex-M3 and MSS Main Clock [ |
| M3_CLK = 100.00 MHz 100,000 |
MDDR. Clocks
MDDR. CLK =mick* (1~
DDR/SMC FIC CLK =wDoR_Clk/ (I =

MSS APB_0/1 Clocks

APE 0 CLK =M3_CLK | 100.000
APE 1 CLK =M3_CLK [ 100.000
Fabric Interface Clocks

FIC 0 CLK =M3_CLK | 1~

FIC 1 CLK =M3CK/ [1 =

Fabric DDR. Clocks

FODR CLK = (100 MHz |
Fahric il

FDDR SUBSYSTEM CLK =FDDR_CLK / |1 b I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1

14. Click Next, the System Builder — Microcontroller Options page is displayed.
¢ Retain the default values.

15. Click Next, the System Builder — SECDED Options page is displayed.

¢ Retain the default values.

16. Click Next, the System Builder — Security Options page is displayed.

¢ Retain the default values.

17. Click Next, the System Builder — Interrupts Options page is displayed.

¢ Retain the default values.

18. Click Next, the System Builder — Memory Map Options page is displayed.
¢ Retain the default values.

19. Click Finish.

System Builder generates the system based on the selected options.
System Builder block is created and added to the Libero SoC project, as shown in the following figure.

Figure 13+ System Builder Generated System

LED_Blink_sb_0

FAB_RESET N  POWER_ON_RESET_N
DEVRST N DEVRST N MSS_READY
FAB_CCC_PNSE

GAO_FABRICHE

NT_PNSE

2.4.2  Connecting Components in LED_Blink SmartDesign
The following steps describe how to connect the components in LED_BIlink SmartDesign:

1. Connect the pins as follows:

e Tie the FAB_RESET_N to high by right-clicking and selecting Tie High.

¢ Mark the output port POWER_ON_RESET N as unused by right-clicking and selecting Mark
Unused.

TUO0546 Tutorial Revision 6.0 10
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*  Mark the output port MSS_READY as unused by right-clicking and selecting Mark Unused.
e Expand INIT_PINS, right-click INIT_DONE and select Mark Unused.

< Expand FAB_CCC_PINS, right-click FAB_CCC_GLO0 and select Mark Unused.

¢ Right-click FAB_CCC_LOCK and select Mark Unused.
¢ Right-click GPIO_FABRIC and select Promote to Top Level.

2. Click File > Save. The LED_Blink design is displayed, as shown in the following figure.

Figure 14« LED_BIlink Design
LED_Blink_sb_0
4 PFAB RESET N  POWER_ON_RESET_N
DEVRST_N MSS_READY
FAB_CCC_PNSH
GAO_FABRICEH@---------
NT_PNSE
INIT_DONE
[
3. Generate the LED_Blink SmartDesign by clicking SmartDesign > Generate Component or by
clicking Generate Component on the SmartDesign toolbar.
Figure 15+ Generate Component
B LED Blink & x
BB b1
After successful generation of the system, the message’ info: LED_Blink’ was successfully generated
is displayed on the Libero SoC Log window, as shown in the following figure.
Figure 16 « Log Window
Log @

QErrors ¥, Warnings oInfo

Info:
successfully generated.

OInfn: "LED Blink"' was successfully generated.
"LED Blink' manifest file 'D:/Microsemi_prj/LED Blink/component/work/LED Blink/LED Blink manifest.txt' was

m

2.5

Step 2: Generating the Program File

1. Double-click Synthesize in the Design Flow window, as shown in the following figure to complete

the synthesis.

Figure 17« Design Flow Window

Design Flow

=)

LED_Blink

Tool
¥ 4 » Create Design
&4 Systern Builder
v &4 Configure M55
E3 Create SmartDesign
Create HDL
A Create SmartDesign Testbench
Create HDL Testbench
+] Generate Memory Map
4 p Verify Pre-Synthesized Design
. Simulate
4 p Constraints
|3 Manage Constraints
4 » Implement Design
4 p Verify Post-Synthesis Implementation
. Simulate
+] Configure Flash*Freeze

o[ ¢

m
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2. Double-click Manage Constraints in the Design Flow window, as shown in the following figure.
Figure 18 «+ Manage Constraints

Design Flow

LED_Blink

Tool -
¢ 4 » Create Design
&4 Systern Builder
("4 &5 Configure MSS
B3 Create SmartDesign
Create HDL
A Create SmartDesign Testbench
Create HDL Testbench
+] Generate Memory Map
4 p Verify Pre-Synthesized Design 4
. Simulate
4 p Constraints
3 Manage Constraints
4 » Implement Design
v S Synthesize
4 p Verify Post-Synthesis Implementation
. Simulate
+] Configure Flash*Freeze

m

3. Click Edit with I/0O Editor under I/O Attributes, as shown in the following figure. The 1/O Editor
window is displayed, as shown in Figure 20, page 13.

Figure 19« /O Attributes

1/O Attributes

Timing \/” Floor Planner \/” Netlist Attributes "\

< [ mport |[ ik ]IEditwimUOEdimI[ Check | | Help

Place and Route

[ MNew

4. Make the pin assignments, as shown in the following table. After the pins are assigned, the 1/0
Editor is displayed, as shown in Figure 20, page 13.

Table 4 « Port to Pin Mapping

Port Name Pin Number

SmartFusion2 Security Evaluation Kit

GPIO_0_M2F H5
GPIO_1_M2F H6
GPIO_2_M2F J6
GPIO_3 M2F H7
GPIO_4 M2F G7
GPIO_5_M2F F3
GPIO_6_M2F F4

TUO0546 Tutorial Revision 6.0 12
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Table 4 « Port to Pin Mapping

GPIO_7_M2F El
SmartFusion2 Advanced Development Kit
GPIO_0_M2F D26
GPIO_1_M2F F26
GPIO_2_M2F A27
GPIO_3 M2F C26
GPIO_4 M2F c28
GPIO_5_M2F B27
GPIO_6_M2F c27
GPIO_7_M2F E26
SmartFusion2 Starter Kit

GPIO_0_M2F AB18
GPIO_1_M2F P1

Figure 20+ 1/O Editor

#E 1/O Editor - LED_Blink*
File Edit View Tools Help

e &% % e
Porm%

— =
- = -

Port Mame | t Direction | * I/0 Standard | * Pin Number |+ Locked | » Macro Cell | » Bank Name |
B GPio_0_MaF LVCMOS25 ADLIE:OUTBUF Banks
2 GPIO_1_M2F Output LVCMOS25 Hi ADLIB:OUTBUF Bank3
3 GPIO_2_M2F Output LVCMOS25 g ADLIB:OUTBUF Bank3
4 GPIO_3_M2F Output LVCMOS25 H7 ADLIB:OUTBUF Bank3
5 GPIO_4_M2F Output LVCMOS25 G7 ADLIB:OUTBUF Bank3
6 GPIO_5_M2F Output LVCMOS25 F3 ADLIB:OUTBUF Bank3
7 GPIO_6_M2F Output LVCMOS25 F4 ADLIB:OUTBUF Bank3
8 GPIO_7_M2F Output LVCMOS25 El ADLIB:OUTBUF Bank3
1] 1 ¢

Fam: SmartFusion2 |Die: M2S090TS |Pkg: 484 FBGA

5. After updating the I/O editor, click Commit and Check.

6. Close the I/O Editor.

7. Click Generate Bitstream in Design flow window, as shown in the following figure, to generate the
programming file.
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Figure 21 «

2.6

Figure 22 »

Generate Bitstream

4

v

-

Implement Design

T Synthesize

} Verify Post-Synthesis Implementation
. Simulate

+L] Configure Flash*Freeze

?‘Q Place and Route

} Verify Post Layout Implementation

Program and Debug Design

+L] Generate FPGA Array Data

@ Update eNVM Memery Content

» Configure Hardware

} Configure Security and Programming Options

S

-

S

Design Flow
LED_Blink
Tool il
¥ © b Create Design
> # Constraints

m

b _Program Design
I!% Generate Bitstream I

i3 Run PROGRAM Action
} Debug Design
Handoff Design for Production
Handoff Design for Firmware Development

vvs
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Step 3: Programming the SmartFusion2 Board Using

FlashPro

Jumper settings for the supported target boards and board setup for running the tutorial are given in the

following chapters:

¢ Appendix: Board Setup for SmartFusion2 Security Evaluation Kit, page 31.
e Appendix: Board Setup for SmartFusion2 Advanced Development Kit, page 33.

* Appendix: Board Setup for SmartFusion2 Starter Kit, page 35.

1. To program the SmartFusion2 device, double-click Run PROGRAM Action in the Design Flow
window, as shown in the following figure.

Run Programming Action

Design Flow

LED_Blink

»

H

v
[
v

<

Tool

Create Design
Constraints

Implement Design
S Synthesize

¥ Verify Post-Synthesis Implementation

. Simulate

+L Configure Flash*Freeze
?y; Place and Route

¥ Verify Post Layout Implementation
Program and Debug Design

+L| Generate FPGA Array Data

@g Update eNVM Memory Content

» Configure Hardware

» Configure Security and Programming Options

[N

[N

» Program Design

% Generate Bitstream
P Debug Design

Handoff Design for Production

Handoff Design for Firmware Development

m
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2.7 Step 4: Creating Software Project using SoftConsole 4.0

The following steps show how to create a software project using SoftConsole 4.0.

2.7.1 Export Firmware
1. Double-click Export Firmware in Handoff design for Production in the Design Flow window, as
shown in the following figure.

Figure 23« Export Firmware

Design Flow

LED_Blink

Tool

[T

>

[T

>

Create Design

Constraints

Implement Design
Program and Debug Design

vy vy wvrww

4 Handoff Design for Production

4 Export Bitstream

4 Export FlashPro Express Job

4 Export Job Manager Data

+| Export Pin Report

+] Export BSDL

+] Export IBIS Model

Handoff Design for Firmware Development

[
-

esign for Debugging
€ Export SmartDebug Data

Export Firmware dialog box is displayed as shown in the following figure.
2. Select Export hardware configuration (Software IDE independent), as shown in the following
figure.
Figure 24« Export Firmware Dialog Box

.| Export Firmware l P S

Location: D:\Microsemi_prj\LED_EBlink

@ IExEort hardware conﬁguraﬁon !Sof‘tware IDE indeEEndent! I
() Create firmware project for: | SoftConscle3.4

[ oK ][ Cancel ]

3. Click OK, a notification window appears saying Firmware project was successfully exported to
<drive:\>Microsemi_prj\LED_BIlink, as shown in the following figure.

Figure 25+ Firmware Export Successful

.| Information @
’ | Firmware project was successfully exported to ‘D:\Microsemi_prj\LED_Blink'.

4. Click OK.
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2.7.2

Figure 26 «

Download Firmware Drivers

The following drivers are used in this tutorial:

CMSIS
GPIO

To generate the required drivers:

1.

& Microsemi

Power Matters.”

Open the Microsemi SoC Firmware catalog from: Start > Programs > Microsemi> Libero SoC
v1l.7>Firmware Catalog> Firmware Catalog.
A message, New cores are available for download is displayed at the bottom of the Firmware Catalog,
as shown in the following figure.

Firmware Catalog

2.
3.

=4 Firmware Catalog

File View Tools Help

View (46/134):

Search by all fields (46/48):

< |

I

l.m

[ Al ” f vault ][U Web repositories a
display only the latest version of a core
Mame = Version Size (MB) Status  *

Description: SmartFusion2 Cortex Microcontroller Software Interface Standard (CMSIS).

The firmware package provides:
- Cortex-M3 startup code for Softconsole, Keil-MDK and IAR Workbench,
- CMSIS standard naming for exception and interrupt handlers.

I, MNew cores are available for download  |Download them now! 0 Download |J Generate

Click Download them now, to download most recent drivers for peripherals.
In Firmware catalog window, right-click SmartFusion2 CMSIS Hardware Abstraction Layer and
then click Generate, as shown in the following figure.
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Figure 27 « Firmware Catalog
[ = = == )
# Firmware Cataleg - [ éj
File View Tools Help
View (46/134): Search by all fields (46/48):

[ ;6 Al ” J Vault ][U Web repositories a

display only the latest version of a core

Mame = Version Size (MB) -
SmartFusion M55 UART Driver 24101 1.44

SmartFusion M55 Watchdog Driver 21102 0.93

SmartFusion MS5 eNVM Driver 2.3.100 0.711

SmartFusion2 CMSIS Hardware Abstracti L22105 143

SmartFusion2 M55 CAN Controller Driver| [£f] Generate... I 143

SmartFusion2 M5S Ethernet MAC Driver 8 e T T 4.59

SmartFusion2 M55 GPIO Driver 0.99

SmartFusion2 M55 HPDMA Driver .g3 Show details... 0.60

SmartFusion2 M55 I2C Driver Open documentation v 1.02

SmartFusion2 M55 MMUART Driver . 0.95 L
SmartFusion2 MSS PDMA driver STEEeanplaps 092 3
SmartFusion2 M55 RTC Driver 2.2.100 1.49

SmartFusion2 M55 SPI Driver 22101 1.20

SmartFusion2 M55 System Services Driver 2.7.100 8.57 i \
:‘I e meaee - - e | P .

€ Download

L = =

4. In Generate Options window, browse Project folder at
<drive:\>Microsemi_prj\LED_Blink\firmware and then click OK.

Figure 28 + Generate Options
“# Generate Options - @I&r

Project folder: | D:/Microsemi_pri/LED Blink firmware | E]

Files will be generated into:

D:\Microsemi_prj\LED_Blink\firmware\CMSIS

D:\Microsemi_prj\LED_Blink\firmware\drivers_configisys_config

D:\Microsemi_prj\LED_Blink\firmwarehal

Show generation report

o) (o ]

= = = =
5. Awarning message is displayed, as shown in the following figure. Click Yes.
Figure 29« Warning Message
=# Warning l&]
The following folder already exists:
l,_\ D:\Microsemi_prj\LED_Blink\firmware\drivers_configisys_config
 Are you sure you want to replace it?
s J[ mo |
6. Configuring SmartFusion2_CMSIS_TOP_0 window is displayed, as shown in the following figure.
Select SoftConsole from the Software Tool Chain drop-down list and click OK.

Figure 30« Software Tool Chain

_ \
1 Configuring SmartFusion2_ CMSIS_TOP_0 (SmartFusion2. CM... L o2, [l

Configuration

Software Tool Chain: |[Soﬂ:ConsoIe

]

[ oK ][ Cancel ]

L

7. Repeat steps 3 to 7 to download SmartFusion2 MSS GPIO driver.
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2.7.3  Building Software Application using SoftConsole 4.0

1. Click Start > Programs > Microsemi SoftConsole v4.0 > Microsemi SoftConsole v4.0 to open
the SoftConsole IDE. The SoftConsole Workspace Launcher window is displayed.
2. Browse to the location to select D:\Microsemi_prj\LED_BIlink\SoftConsole, as shown in the following

figure.
Figure 31+ Workspace Launcher

S

SC Workspace Launcher

Select a workspace

Microsemi SoftConsole v4.0 stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace:  D:\Microsemi_prj\LED_Blink\SoftConsole - Browse...

[ Use this as the default and do not ask again

[ ok ][ Cancel

The SoftConsole workspace is displayed, as shown in the following figure.

Figure 32« SoftConsole Window

o o

- -
S8C C/C++ - Microsemi SoftConsole v4.0 -

File Edit Source Refactor Mavigate Search Project Run  Window Help
il = G S-QA @@ - - H-0-- A2 ¥ B W | & [E
Quick Access it |__@ C/C++
= E EE O EX ))E = E

-

- - - -

[ Project Explorer 52 = O

An outline is not available.,

[#] Problems &2 ¢ ¥ = 8
0 items
Description ‘ Resource Path Location Type

4 | i

0 items selected

3. Click File >New >C project as shown in the following figure.
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Figure 33

Figure 34 «

Creating New C Project

4.

. )
SE C/C++ - Microsemi SoftConsole va.0 T TS
. - - N e e ..

& Microsemi

Power Matters.”

Enter Project name as LED_BIink, as shown in the following figure.

C Project Window

5.

SC C Project

C Project
Create C project of selected type [

Edit Source Refactor Mavigate Search Project Run Window Help
| Mew Alt+Shift+N » |l Makefile Project with Existing Code
Open File... | C++ Project
= -
Close Cutew [[EL_CProject |
Close Al Crteshiftew |3 Project-
Save Cirl+S Convert to a C/C++ Autotools Project
Save fe.. Convert to a C/C++ Project (Adds C/C++ Nature)
Save All CtrteShiftes | B9 | Source Folder
Revert % Folder
@ Source File
T ﬁ Header File
e = [ File from Template
7| Refresh F5 & Class
Convert Line Delimiters To o= Task
LI
Print... Ctrl+P = Other.. Ctrl+N
Switch Workspace 3
Restart
iy Import.
oy Export..
Properties Alt+Enter
Exit

Project name:  LED_Blink

Use default location

Location: | Ds\Microsemi_prj\LED_Blink\SoftConscle\LED_Blink

Choose file systern: | default

Project type: Toolchains:

Browse...

Cross ARM GCC
Cross GCC
Microsoft Visual C++

I [ GNU Autotools
4 [= Executable
@ Empty Project
@ Hello World ANSI C Project
@ Hello World ARM C Project
I [ Shared Library
[ [ Static Library
I [ Makefile project

Show project types and toolchains only if they are supported on the platform

< Back Mext » FEinish

Cancel

Click Next, Select Configurations window is displayed, as shown in the following figure.
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Figure 35«

Figure 36 «

Figure 37

C Project - Select Configuration

& Microsemi

Power Matters.”

SC C Project

Select Configurations

Select platforms and configurations you wish to deploy on

Executable
Cross ARM GCC

Project type:
Toolchains:

Configurations:

@Debug
B Release

Select all
Deselect all

Advanced settings...

Use "Advanced settings” button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on

@ [ <Back | Net» |

property pages.

Cancel

FEinish

%

6. Do not change default settings. Click Next.
7. Cross GNU ARM Tool chain window is displayed,

C Project - Cross GNU ARM Tool Chain

as shown in the following figure.

SC C Project

- \

Cross GNU ARM Toolchain

Select the toolchain and configure path

Toolchain name:

Toolchain path:  5{eclipse_homel}/../arm-none-eabi-gcc/bin

GNU Tools for ARM Embedded Processors (arm-none-eabi-gec) -

Browse...

@

FEinish

J |

Cancel ]

%

8. Click Finish.
9. Right-click LED_Blink and click Import as shown i

Project Explorer - Import

[ Project Explorer 52

n the following figure.

4|5 LED
- MNew

> [l

Go Into

Open in New Window

Copy
Paste

Delete

Remove from Context
Source

Move...

Rename...

Ctrl+C
Ctrl+V
Delete
Ctrl+Alt+Shift+ Down

F2

lﬁ Import...

oy Export..

10. Import window is displayed, as shown the following figure.
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Figure 38 »

Figure 39 «

11. Click File System and then click Next.
Import Window

SC Import

Select

existing project.

Select an import source:

type filter text

Import resources from the local file system into an

4 (= General
JE Archive File

(2% Existing Projects into Workspace
[ Preferences
> = CfC++
> = CVS
® < Back MNext = FEinish Canc

%

& Microsemi

Power Matters.”

12. Browse to D:\Microsemi_prj\LED_BIlink\firmware and check firmware check box, as shown in the

following figure.
Import - File System

SC Import

File system

Import resources from the local file system.

From directory: = D:\Microsemi_pr\LED_Blink\firmware

(= firmware

7] = CMSIS

> [W] = drivers

> [¥] (= drivers_config
> [V] (= filelist

> W] = hal

< @

[] [E README.tt

[ Filter Types... | [ SelectAll | [ Deselect Al

Into folder: LED_Blink

Options
[] Overwrite existing resources without warning

[ Create top-level folder

Browse...

FEinish

) {

Cancel

l

13. Click Finish.

Note: If any changes are made to the Libero SoC project, firmware needs to be exported from Libero and new

firmware must be imported to LED_BIlink.

14. Using Windows explorer, browse to the main.c file location in the respective design files folder as

follows:
e For SmartFusion2 Security Evaluation Kit:

<download_folder>\SF2_LED_BIlink_SC_Tutorial_DF\Sourcefiles\SF2_Security_Kit.
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¢ For SmartFusion2 Advanced Development Kit:

<download_folder>\SF2_LED_Blink_SC_Tutorial_DF\Sourcefiles\SF2_Adv_Dev_Kit.

¢ For SmartFusion2 Starter Kit:

<download_folder>\SF2_LED_BIink_SC_Tutorial_DF\Sourcefiles\SF2_Starter_Kit.
15. Copy the main.c file to the LED_BIink project in the SoftConsole workspace, as shown in the

following figure.
Figure 40« Project Explorer

16. Right-click LED_BIlink and click Properties, as shown in the following figure.

L5 Project Explorer &2

4 |(=5 LED_Blink
> [ Includes
> = CMSIS
> [= drivers
> [= drivers_config
> = filelist
> [= hal
» [ main.c

Figure 41« Project Explorer window - Properties

L5 Project Explorer &2
4|5 LED_Blipk

> [ Incl
> = CM
> (2= driv]
> (2= driv]
> = filel
> [= hal

» [ mai

B

b 4

E

e

4

New

Go Into
Open in New Window

Copy
Paste

Delete

Remove from Context
Source

Move...

Rename...

Import...
Export...

Build Project
Clean Project
Refresh

Close Project

Close Unrelated Projects

Build Configurations
Make Targets

Index

Show in Remote Systems view
Profiling Tools

Profile As

Debug As

Run As

Compare With

Restore from Local History...
Run C/C++ Code Analysis

Team

& Microsemi

Ctrl+C

Ctrl+V

Delete

Ctrl+Alt+Shift+ Down
3

F2

F5

3

Properties

Alt+Enter I

17. Click Settings under the C/C++ Build tab, as shown in the following figure.
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Figure 42 « Properties for LED_Blink
r ™
SC Properties for LED_Blink BRSNS
type filter text Settings fe=10 4 r v
> Resource
Builders -
a4 C/C++ Build Configuration: ’Debug [ Active ]

Build Variables
Environment
Logging
Tool Chain Editor
Tools Paths
» C/C++ General
Linux Tools Path
Project References
Run/Debug Settings
» Task Repository
WikiText

'] ’Manage Configurations...]

i Tool Settings | %3 Toolchains | 4 Build Steps

Build Artifactl Binary Parsersl @ Error Parsers|

(2 Target Processor
(# Optimization
(# Warnings

(2 Debugging

a4 3 Cross ARM GNU Assembler

(22 Preprocessor

@ Includes

(# Warnings

@ Miscellaneous
4 3 Cross ARM C Compiler

(22 Preprocessor

@ Includes

(# Optimization

(# Warnings

@ Miscellaneous
4 3 Cross ARM C Linker

ARM family
Architecture

Instruction set

’ cortex-m3

’Toolchain default

[Thumb (-mthumb)

[7] Thumb interwork (-mthumb-interwork)

Endianness

’Toolchain default

Toolchain default

Toolchain default

Unaligned access ’Toolchain default

Generic (-mcpu=generic)

Toolchain default

Tanlrhain default

Figure 43 »

] ’ Cancel
18. Under Cross ARM C compiler, click Miscellaneous and enter
--specs=cmsis.specs, in Other compiler flags text box as shown in the following figure.
Properties for LED_BIlink - Miscellaneous
("se Properties for LED_Blink —— — [E=REERE)
type filter text Settings - -
R = P
g Bz;:l;r;e = Targ.et.Pro.cessor [] Generate assembler listing (-Wa,-adhlns="3@.lst") -
4 C/C++ Build (# Optimization

Build Variables
Environment
Logging
Settings
Tool Chain Editor
Tools Paths
» C/C++ General
Linux Tools Path
Project References
Run/Debug Settings
» Task Repository
WikiText

1?\

(# Warnings
(2 Debugging

@ Includes
(# Warnings

@ Includes

(2 Miscellaneous
4 3 Cross ARM C Compiler
(22 Preprocessor

(# Optimization

Warnings

a4 3 Cross ARM GNU Assembler
(22 Preprocessor

[] 5ave temporary files (--save-ternps Use with caution!)
[T Verbose (-v)

Other compiler flags  --specs=cmsis.specs I

m

Lok ]I

Cancel

19. Under Cross ARM C Linker, click General as shown in Figure 44, page 24.
20. Click add button and add following linker Script path:

“${workspace_loc:/${ProjName}/CMSIS/startup_gcc/debug-in-microsemi-smartfusion2-

esram.ld}”
After adding Linker Script, Properties for LED_Blink, window is displayed, as shown in the

21.

following figure.
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Figure 44 « Properties for LED_BIlink - General

-
SC Properties for LED_Blink

B

type filter text

> Resource
Builders
4 C/C++ Build
Build Varizbles
Envirenment
Legging
Settings
Tool Chain Editor
Tools Paths
[ CfC++ General
Linux Tools Path
Project References
Run/Debug Settings
I Task Repository
WikiText

Settings

v Dvw

»

Configuration: l Debug [ Active ]

'] i Manage Configuratiens...

& Tool Settings | ) Toolchains | ¢ Build Stepsl

Build Artifact | Binary Parsers | @ Error Parsers

@ Target Processor
(% Optimization
[ Warnings
@ Debugging
4 B Cross ARM GNU Assembler
@ Preprocesser
(2 Includes
(& Warnings
( Miscellaneous
4 B Cross ARM C Compiler
@ Preprocesser
(2 Includes
(2 Optimization
(# Wamings
( Miscellaneous
4 5 Cross ARM C Linker

@ General

Script files (-T)

"${workspace_loc:/${ProjName)/CMSIS/startup_gcc/debug-in-microsemi-smartfusion2-esram.Id }"

€& 85l

m

[ ox ][ cancel

22. Under Cross ARM C Linker, click Miscellaneous.
23. Check Use newlib-nano(--specs=nano.specs) option, as shown in the following figure.

Figure 45+ Properties for LED_BIink - Miscellaneous

r
SC Properties for LED_Blink

B

type filter text

1> Resource
Builders
4 C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
Tools Paths
[+ C/C++ General
Linux Tools Path
Project References
Run/Debug Settings
1> Task Repository
WikiText

Settings

fe =R

@ Includes

@ ‘Warnings

(# Miscellaneous
4 3 Cross ARM C Compiler

@ Preprocessor

@ Includes

(# Optimization

(£2 Warnings

@ Miscellaneous
a %3 Cross ARM C Linker

(B General

=2 Libraries
m!l‘uﬂlscellaneous
a 153 Cross reate Flash Image

2 General
a i3 Cross ARM GNU Print Size
@ General

Other objects

a0 8§l &

Generate map
[ Cross reference (-Xlinker -—-cref)
[T Print link map (-Xlinker --print-map)

Use newlib-nano (--specs=nano.specs) |
[T Use float with nano printf (-u _printf_float)

[T Use float with nane scanf (-u _scanf float)
[T Verbose (-v)
Other linker flags

"${BuildArtifactFileBaseName)].map”

m

[Rslore Qefaulrls] [ Apply I =

[ ok [ cance |

24. Click OK.

25. Click Project and click Build All, as shown in the following figure.
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Figure 46 « Project - Build All

Eroject] Bun  Window Help

Open Project

Close Project

lEY Build Al Ctrl+B

Build Configurations 3

Build Project
Build Working Set 3
Clean...
v | Build Automatically
Make Target 3

Properties

26. Ensure that the Problems tab in the displayed window must not have any errors, as shown in the
following figure.

Figure 47 « Problems Window

[#] Problems 37 J=| Tasks [Z) Console [T Properties

0 items
Description ‘ Resource Path Location Type

2.74  Debugging the Application Project using SoftConsole v4.0
The following steps describe how to debug the application project using SoftConsole v4.0:

1. Click Debug Configurations in the Run menu of the SoftConsole, as shown in the following figure.
The Debug Configurations window is displayed, as shown in Figure 49, page 26.
Figure 48 « Run - Debug Configurations
M Window Help

Q. Run Ctrl+F11
4, Debug F11
Q- Profile
Profile History 3
Profile As 3

Profile Configurations...

Run History 3
Run As 3

Run Configurations...

Debug History 3

Debug As 3
I Debug Cenfigurations... I

Toggle Breakpoint Ctrl+Shift+B

Toggle Line Breakpoint
Toggle Method Breakpoint
Toggle Watchpoint

“s Skip All Breakpoints
Remove All Breakpoints

Breakpoint Types 3

@, Exernal Tools 3

2. Double-click GDB OpenOCD Debugging to view the configurations, as shown in the following
figure.

TUO0546 Tutorial Revision 6.0 25



SoftConsole v4.0 and Libero SoC v11.7

Figure 49 « Debug Configurations
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SC Debug Configurations

Create, manage, and run configurations

X | B - Name: LED_Blink Debug
2l Main | % Debugger | = Startup | K Source| [C] Common
4 GDB Open0OCD Debugging

| | LED_Blink Debug

Project:
LED_Blink

C/C++ Application:
Debug\LED_Blink.elf

Browse...

Variables... I [Searcﬂ Project..‘] [ Browse...

] L]

m

Build (if required) before launching

Build configuration: | Debug

)

(") Enable auto build (") Disable auto build

@ Use workspace settings

Configure Workspace Settings...

I

Revert I

)|

Apply

Filter matched 2 of 8 iterns

® |

Debug Close ]

J{

3. Ensure that the following values are filled in the corresponding fields:
¢ Name: LED_Blink Debug
¢ Project: LED_Blink
e C/C++ Application: Debug\LED_Blink.elf

4. Select the Debugger tab in the Debug Configurations dialog box. --command “set DEVICE
M2S090” specifies the target device, as shown in Figure 50, page 27. This command needs to be

modified based on the target silicon.
e SmartFusion2 Security Evaluation Kit - set DEVICE M2S090

¢ SmartFusion2 Advanced Development Kit - set DEVICE M2S150

. SmartFusion?2 Starter Kit - set DEVICE M2S010
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Figure 50 « Debug Tab

& Microsemi

Power Matters.”

-
SC Debug Configuraticns

Create, and run confi

type filter text

4 [£] GDB OpenOCD Debugging
[] LED_Blink Debug

Filter matched 2 of 8 items

MName: LED_Blink Debug

Executable:
GDB port:

Telnet port:
Config options:

Executable:

Other options:

Commands:

Remote Target

Port number:

OpenOCD Setup
Start OpenOCD locally

Main | %5 Debuggerl [ Startup| By Source| = Qommon|

${openocd_path}/${openocd_executable}
3333
4444

GDE Client Setup

--command "setIDE\c"ICE MZSO%' --file board/microsemi-cortex-m3.cfg

Allocate console for OpenOCD

${cross_preficlgdbS{ cross_suffix}

set mem inaccessible-by-default off

Host name or IP address: | localhost

3333

[] Force thread list update on suspend

Allocate console for the telnet connection

m

Restore defaults -

[ appy || Rever |

)

[ Debug J [ Close ]

5. Click Debug.
6. Onthe Confirm Perspective Switch window, click Yes as shown in the following figure.

Figure 51« Confirm Perspective Switch

h

-
SC Confirm Perspective Switch

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
management.

This kind of launch is configured to open the Debug perspective when it suspends.

Do you want to open this perspective now?

7] Remember my decision

The SoftConsole Debugger Perspective window is displayed, as shown in the following figure.
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& Microsemi

Power Matters.”

Figure 52 « Debugger Perspective Window
r
&C Debug - LED_Blink/main.c - Microsemi SoftConscle v4.0 . —— _— [‘:' =l ﬂ
File Edit Source Refactor Mavigate Search Project Run  Window Help
mifg Ela H-0-Q@-®=o 93 N i &
o~ &~ O~ - Quick Access @H @ c/Ce+
35 Debug 32 [i% ¥ = 8  =Vaiabl. 3 =g
4 [t ] LED_Blink Debug [GDE OpenOCD Debugging] = | £ et v
7 .
4 ;7 LED_Blink.elf . Mame Ty pe
4 o Thread #1 (Suspended : Breakpoint)
M = main() at main.c:24 0x2000072a
| openocd Pl 1 3
s arm-none-eabi-gdb n
4 1
= O g% Outline i3 = d
B — g SEL RN ok
:.:’_nalm) unerLon. = drivers/mss_gpio/mss_gpio.h
int main() U CMSIS/systern_m2siooch
[ ++5 delay(void) : void
Thd T @ main():int
* Initialize M55 GPIOs. m Py delay(void) : void
MS5_GPIO_init();
™
* Configure M55 GPIOs.
*y
MSS_GPIO_config( M55 GPIO @ , MSS_GPIO_OUTPUT_MODE );
MSS_GPIO_config( MS5 GPIO 1 , MSS_GPIO_OUTPUT_MODE ); -
] b
& Consale 52 ] |_-Ex'_J;|'.§||="E'L=j‘='E|
LED_Elink Debug [GDE OpenOCD Debugging] openocd
Open On-Chip Debugger @.8.8 (2@815-18-14-11:51)
Licensed under GNU GPL w2
For bug reports, read
4
Writable Smart Insert 24:1

7. Click Run > Resume to run the application. LEDs start blinking on the SmartFusion2 target boards.
The following table shows which LEDs blink for the different SmartFusion2 target boards.

Table 5« LED Target Board

Target Board

LEDs

SmartFusion2 Security Evaluation Kit

H5, H6, J6, H7, G7, F3, F4, and E1

SmartFusion2 Advanced Development Kit DSO0, DS1, DS2, DS3, DS4, DS5, DS6, and DS7

SmartFusion2 Starter Kit

DS4, DS3

8. Launch the debug session:

¢ By selecting Debug Configurations from the Run menu of SoftConsole.

or

¢ By selecting the Debug Configurations using the Debug button as shown in the following figure.

Debug Configurations Option

O0-&-&x -3

[€] 1LED_Blink Debug

Debug As 3
IDebug Configurations... I

Organize Favorites...

9. Click the Registers tab to view the values of the Cortex-M3 processor internal registers, as shown in

the following figure.
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Figure 54

Figure 55 «

Figure 56 «

& Microsemi
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Values of Cortex-M3 Internal Registers

(%)= Variables ©g Breakpoints ., Peripherals =), Modules

MName Value Description

a4 W% General Registers General Purpose and FPU Register Group
1 0 00

0:0

0:0

0:0

0:0

0:0

0:2

0x2000fFf0

0:0

0:0

0:0

oto 0:0

i 2 0x20000834

10. Click the Variables tab to view the values of variables in the source code, as shown in the following
figure.

Values of the Variables in the Source Code

%)= Variables 57| ©g Breakpoints i}{ Registers 7, Pe

MName Type Value
()= delay_count volatile uint32_t 268914

11. In the Debug window, click Window > Show View > Disassembly to display the assembly level
instructions. The Disassembly window with assembly instructions is displayed on the
right-side of the Debug perspective window, as shown the following figure.

Assembly Level Instructions

EE Outline |2 Disassembly 23 - |

main:
20000724 push {r7, 1r}

20000726: sub sp, #3
208088728 : add r7, sp, #@
824 MSS_GPIO init();
P 2000872a: bl @x28880584 <MSS_GPIO init>
29 MS5_GPIO_config( MSS_GPIO_@ , MSS_GPIO_OUTPUT_MODE );
2800072e: movs ré, #8

28800738: movs rl, #5
28888732 bl ex2eeeesfc <MS5_GPIO config:

30 MS5_GPIO_config( MSS_GPIO_1 , MSS_GPIO_OUTPUT_MODE );
28800736: movs ré, #1

28880738: movs rl, #5

2888073a: bl ex2eeeesfc <MS5_GPIO config:

31 MS5_GPIO_config( MSS_GPIO_2 , MSS_GPIO_OUTPUT_MODE );
2880073e: movs ré, #2

28000748 movs rl, #5
2paea742: bl ex2eeeesfc <MS5_GPIO config:

32 MS5_GPIO_config( MSS_GPIO_3 , MSS_GPIO_OUTPUT_MODE );
28800746 movs ré, #3

28800748 movs rl, #5

2paea74a: bl ex2eeeesfc <MS5_GPIO config:

33 MS5_GPIO_config( MSS_GPIO_4 , MSS_GPIO_OUTPUT_MODE );
28800742 movs r@, #4

28000758 movs rl, #5

28888752 bl ex2e@easfc <MSS GPIO config:

12. Source code can be single-stepped by choosing Run > Step Into or Run > Step Over. Observe the
changes in the source code window and disassembly view. Performing a Step Over provides an
option for stepping over functions. The entire function is run but there is no need to single-step
through each instruction contained in the function.

13. Click Instruction Stepping (i*) and perform Step Into operations. Observe that Step Into
executes a single line of assembly code.

14. Click Instruction Stepping to exit the instruction stepping mode. Single-step through the application
and observe the instruction sequence in the source code window of the Debug perspective, and the
values of the variables and registers.

15. Add breakpoints in the application to force the code to halt, single-step, and observe the instruction
sequence.
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2.8

Note:

16.
17.
18.
19.

& Microsemi

Power Matters.

When debug process is finished, terminate execution of the code by choosing Run > Terminate.
Close Debug Perspective by selecting Close Perspective from the Window menu.

Close SoftConsole using File > Exit.

Close the HyperTerminal using File > Exit.

By default SoftConsole debugs using the first FlashPro5 programmer that it detects. If there is no
FlashPro5 connected then it will use the first FlashPro3/4 that it detects

Conclusion

This tutorial provides steps to create a Libero SoC design using System Builder. It describes the
procedure to build, debug, and run a SoftConsole application. It also provides a simple design to blink
LEDs.
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3 Appendix: Board Setup for SmartFusion2
Security Evaluation Kit

The following figure shows the board setup for running the tutorial on the SmartFusion2 Security
Evaluation kit board.

Figure 57 « SmartFusion2 Security Evaluation Kit Setup

POWER SUPPLY
AT & A

1. Connect the jumpers on the SmartFusion2 Security Evaluation kit board as listed in the following

table. For more information on jumper locations, see Figure 58, page 32 for SmartFusion2 Security
Evaluation kit board jumper locations.

CAUTION: While making the jumper connections, the SW7 power supply switch on the board must be in
OFF position.

Table 6« SmartFusion2 Security Evaluation Kit Jumper Settings

Jumper Pin (From) Pin (To) Comments

J22, 323, 38, and J3 1 2 These are the default jumper settings of the
SmartFusion2 Security Evaluation Kit board.
Ensure that these jumpers are set accordingly.

2. Connect the FlashPro4 or FlashPro5 programmer to the J5 connector of the SmartFusion2 Security
Evaluation kit.

Note: J5 - FlashPro connector is normally used for FlashPro programming of the FPGA and SoftConsole
debugging.
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Note: J18 - FTDI programmer interface, used to program the external serial peripheral interface (SPI) flash
cannot be used for SoftConsole debugging.

Note: If both J5 and J18 are connected to the host computer on which SoftConsole is running then SoftConsole
must be configured to use J5 for debugging.

3. Connect the power supply to the J6 connector.
4. Switch ON the SW7 power supply switch.

The following figure shows the jumper locations on the SmartFusion2 Security Evaluation kit board.

Figure 58 « SmartFusion2 Security Evaluation Kit Board Jumper Locations

l

T 7

M2GL_M2S-EVAL- KIT o }Euj L L M
DVP-102-000402-001 S .

PSS N

¥

SERDES_REFCLKIP [ ; y3

RYD2P

Ji6

e v

RXD2N

U UL

J20

SERDES_REFCLX1N

Note: Jumpers highlighted in red are set by default.

Note: The locations of the jumpers in the preceding figure are searchable.
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4 Appendix: Board Setup for SmartFusion?2
Advanced Development Kit

The following figure shows the board setup for running the demo on the SmartFusion2 Advanced
Development kit board.

Figure 59 « SmartFusion2 Advanced Development Kit Setup

FlashPro
Connector

Power ON/OFF
Switch

1. Connect the jumpers on the SmartFusion2 Advanced Development kit board as listed in the
following table. For more information on jumper locations, see Figure 60, page 34 of SmartFusion2
Advanced Development kit board Jumper Locations.

CAUTION: While making the jumper connections, the SW7 power supply switch on the board must be in
OFF position.

Table 7 « SmartFusion2 Advanced Development Kit Jumper Settings

Jumper Pin (from) Pin (to) Comments

J116, J353,J354,and J54 1 2 These are the default jumper settings of the
SmartFusion2 advanced development kit board.

J123 2 3 - .
Ensure that these jumpers are set accordingly.

J124, 3121, and J32 2 3 JTAG programming via FTDI

2. Connect the FlashPro4 or FlashPro5 programmer to the J37 connector of the SmartFusion2
Advanced Development kit.
3. Connect the power supply to the J42 connector.
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4. Switch ON the SW7 power supply switch.
The following figure shows the jumper locations on the SmartFusion2 Advanced Development kit board.

Figure 60 « SmartFusion2 Advanced Development Kit Board Jumper Locations

ST R T )
DD it 15v/5a
£ 3 s
£

{

-

01

T
DZ

[E—"

i
[

Notes:

¢ Jumpers highlighted in red are set by default.
¢ Jumpers highlighted in green must be set manually.
*  The locations of the jumpers in the preceding figure are searchable.
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5 Appendix: Board Setup for SmartFusion2
Starter Kit

The following figure shows the board setup for running the demo on the SmartFusion2 starter kit board.
Figure 61« SmartFusion2 Starter Kit Setup
P1 Mini USB Connector

_ FlashPro header

1. Connect the jumpers on the SmartFusion2 Starter kit board as listed in Table 8, page 35.

Table 8 « SmartFusion2 Starter Kit Jumper Settings

Jumper Pin (From) Pin (To) Comments
JP1 1 2 These are the default jumper settings of SmartFusion2
Starter kit board. Ensure that these jumpers are set
JP2 3 4 .
accordingly.
JP3 2 4

2. Connect the FlashPro4 or FlashPro5 programmer to the P5 connector of the SmartFusion2 Starter
kit.

3. Connect the host PC USB port to the P1 Mini USB connector on the SmartFusion2 Starter kit board
using the USB Mini-B cable. As soon as the connection to the PC is made, the on-board LED DS2
will illuminate, indicating that the board has power.
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