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Introduction

The Libero® System-on-Chip (SoC) software generates firmware projects using SoftConsole, IAR, and
Keil tools. This tutorial describes the process to build a SoftConsole application that can be implemented
and validated using the SmartFusion®2 SoC field programmable gate array (FPGA) Evaluation Kit.

The same firmware project can be built using IAR and Keil tools. Refer to the respective tutorials:

» Accessing Serial Flash Memory using SPI Interface - Libero SoC and IAR Embedded Workbench
Flow Tutorial for SmartFusion2 SoC FPGA

* Accessing Serial Flash Memory Using SPI Interface - Libero SoC and Keil uVision Flow Tutorial
for SmartFusion2 SoC FPGA

After completing this tutorial, you will be able to perform the following tasks:
» Create a Libero SoC project using System Builder
» Generate the programming file to program the SmartFusion2 device
* Open the project in SoftConsole from Libero SoC
» Compile application code
» Debug and run code using SoftConsole
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Design Requirements

Table 1+ Design Requirements

Design Requirements Description

Hardware Requirements

SmartFusion2 Evaluation Kit Rev C or later
* FlashPro4 programmer
* USB A to Mini-B cable
* 12V adapter

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

Libero SoC vil.4

SoftConsole v3.4SP1

FlashPro programming software vi1.4

USB to UART drivers -

One of the following serial terminal emulation programs: -
* HyperTerminal
» TeraTerm

« PUuTTY

Associated Project Files

Download the associated project filesfor this tutorial from the Microsemi® website:
http://soc.microsemi.com/download/rsc/?f=sf2_spi_flash_sc_liberov11p4 tu_df
The demo design files include:
* LiberoProject
*  Programmingfile
» Source Files
» SPI_Flash_Drivers
*  Readme file
Refer to the Readme.txt file provided in the design files for the complete directory structure.

Target Board
SmartFusion2 Evaluation Kit board (SF2_EVAL_KIT) Rev C (or later).
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Design Overview

Design Overview

This design example demonstrates the execution of basic read and write operations on the SPI flash
present on the SmartFusion2 Evaluation Kit board. This kit has a built-in winbond SPI flash memory
W25Q64FVSSIG, which is connected to the SmartFusion2 microcontroller subsystem (MSS) through
dedicated MSS SPI_0 interface. The SPI flash memory transfers are performed using the peripheral
direct memory access (PDMA).

Read and write data information is displayed using HyperTerminal which communicates to the
SmartFusion2 MSS using the MMUART_1 interface.

For more information on SPI, refer to the SmartFusion2 Microcontroller Subsystem User Guide.
Figure 1 shows interfacing the external SPI flash to MSS SPI_0.

SmartFusion2
MSS
= P SPI_0 DO
_MMUART_1_TXD Z o la SPI_0_CLK,_
< C % >
HH(e)rs'Ij[erI:wicrial UMUART 1 RXD > =P spi 0 sso._| - External Flash
yp 1 > A el SPLODI -|°° Memory
N < » SO
Fabric

Figure 1 « SPI Flash Interfacing Block Diagram
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Step 1: Creating a Libero SoC Project

Launching Libero SoC
1. Click Start > Programs > Microsemi Libero SoC v11.4 > Libero SoC v11.4, or click the shortcut
on desktop to open the Libero SoC v11.4 Project Manager.

2. Create a new project by selecting New on the Start Page tab (highlighted in Figure 2), or by
clicking Project > New Project from the Libero SoC menu.

rG\ Libero

Project File Edit View Design Tools Help |

DS ax90ld o

StartPage |

L_b Il\ :
ibefo

|

»

m

Open...
Recent Projects Systemron-Chip

Welcome To Microsemi's Libero SoC

Welcome to Libero SoC &
Libero S0C Quickstart V11 _4 SOftware i

Libero SoC Interface Description -

Log

QErrors ¥, Warnings oInfD

Figure 2 « Libero SoC Project Manager
3. Enter the information as required for the new project and the device in the New Project dialog

box as shown in Figure 3.

— Project
- Name: SPI_Flash
- Location: Select an appropriate location (for example, D:/Microsemi_prj)
- Preferred HDL type: Verilog

—  Device (select the following values using the drop-down list provided):
- Family: SmartFusion2
- Die: M2S025T
- Package: 484 FBGA
- Speed: STD
- Core Voltage: 1.2

— Operating conditions: COM
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Step 1: Creating a Libero SoC Project

Check the Use Design Tool check box and select Use System Builder in the Design
Templates and Creators section of the New Project window as shown in Figure 3.

rEl MNew Project - @1
Project
[] Enable Block Creation
Mame: SPI_Flash
Location: D:Microsemi_Prj
Prefered HOL type: @ veriiog () VHDL
Description:
Device
radone:
Care Voltage (V): 1.2 - Ramp Rate:
| Operating Conditions: I
| Range Best Typical Worst i
Junction Temperature () ICOM 'l i] a5 85 i
Core Violtage (V) l COM - l 4. 260 4200 1.140
[] system Controller Suspend Mode
PLL Supply Voltage (v): 2.5 -
|
Design Templates and Creators
Use Design Tool
N
I Core Version
Use System Builder
SmartFusion2 Microcontroller Subsystem — (MS55) 1.1.209
Show only latest version

L-.

= —3

Figure 3 » New Project Dialog Box

Note:

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 will define the intended
system.

Clicking Edit Tool Profiles (highlighted in Figure 3 on page 7) displays the Tool Profiles window
as shown in Figure 4. Check the following tool settings:

— Software IDE: SoftConsole
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— Synthesis: Synplify Pro ME 1-2013.09M-SP1
— Simulation: ModelSim ME 10.2¢
— Programming: FlashPro 11.4

A Tool Profiles - 2 [
4 Tools
Software IDE Software IDE profiles E]

Synthesis
Simulation

Active MName Path

. = C:\Program Files (x86)\Microsemi\SoftConzsole
Stimulus a & SoftConsole v3.4\Edipse\edipse.exe

Progr.ammmg = AR C:\Program Files (x86)\IAR Systems\Embedded Workbench
Identify Debugger - 6. \common'bin\larldePm. exe

kel CiieilUv4\Uv4, exe

E}(porthﬁIes...] ’ QK ] ’ Cancel

Figure 4 * Tool Profiles

6. Click OK on the Tool Profiles window.
7. Click OK on the New Project window. This displays the System Builder dialog box.

8. Enter a name for your system, enter SPI_Flash as the name of the system and click OK. The
System Builder dialog box is displayed with the Device Features page open by default, as
shown in Figure 5.

5 System Builder L2

Entera name for your system:

SPI_Flash|

&) [l

Figure 5 * Create New System Builder Dialog Box
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Step 1: Creating a Libero SoC Project

9. In the System Builder — Device Features page, check the Peripheral DMA check box under
Microcontroller Options as shown in Figure 6.

-
@ System Builder - Device Features

=)

> Device Features > ) Peripherals »

Memory
[] M35 External Memary
@ MODR
Soft Memory Controller (SMC)
[] M55 on-chip Flash Memory { eNVM )
[ Fabric External DDR. Memory ( FDDR )

High Speed Serial Interfaces

[ sERDESIF_0
[ SERDESIF_1

Microcontraller Options

[ watchdog Timer

eripheral DMA

[ Real Time Counter

Clocks » > Microcontroller » > SECDED » 7 Security » » Interrupts > Memory Map »

Select the SmartFusion2 features you will be using in your design

W_Z53ed 5 B 0N

B0R
RAM

Figure 6 » System Builder — Device Features Page
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10. Click Next. The System Builder — Peripherals page is displayed. Under the MSS Peripherals
section, uncheck all the check boxes except MM_UART_1 and MSS_SPI_0, as shown in
Figure 7.

- 5
G‘ System Builder - Peripherals l_lﬂléj

> Device Features » » Peripherals »  Clocks » > Microcontroller > ) SECDED » ) Security ) Interrupts Memory Map »
Select the peripherals and masters for each subsystem

Fabric Slave Cores Subsystems
Core Version @ MSS FIC 0 - MSS Master Subsystem

1 CoreAHBLSRAM 20113 drag and drop here to add to subsystem
2 CoreGPIO 3.0.120 5
ore MSS FIC 0 - Fabric Master Subsystermn
3 Carel2C 70102 drag and drop here to add to subsystem
4 CorePWM 4.1.106
s CoresPl 30156 M55 FIC 1 - M55 Master Subsystem

drag and drop here to adil to subsysiem

6 CoreTimer 11101
7 CoreUARTapb 52.2
8 Fabric AMBA Slave 0.0.102

MSS FIC 1 - Fabric Master Subsystem
drog and drop here to add id subsystem

m

Fabric Master Cores Confiqure Enable

Core Version

Fabric AMBA Master 0.0.102

@

w®
OE 0 OOEDIR| =y 0

To move 3 penpheral from one subsysfem fo anothe; drag it from its present focation and drop if anto the desired sushsystam.
You cannot drag and drop onto MSS Penpherals,

Masters are in bold and blue.

Figure 7 » System Builder Configurator — Peripherals Page
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Step 1: Creating a Libero SoC Project

11. Configure MMUART_1 for Fabric by clicking on the MM_UART_1 configurator highlighted as
shown in Figure 8.

G‘ Systemn Builder - Peripherals

S

> Device Features > » Peripherals »

Clocks } > Microcontroller » > SECDED )} Security » » Interrupts

Memory Map »

Select the peripherals and masters for each subsystem

Fabric Slave Cores

Subsystems

Care

CoreAHBLSRAM 20113

2 CoreGPIO 30120
3 Corel2C 7.0.102
4 CorePWM 4.1.106
5 Core5PI 30156

CoreTimer 11101

[
7 CorelUARTapb 522
8 Fabric AMBA Slave 0.0.102

‘ersion

(@ MSS FIC 0 - MSS Master Subsystem

drag and drop here to add to subsystem

MSS FIC_0 - Fabric Master Subsystem

drag and drop here to add to subsystem

M55 FIC 1 - M55 Master Subsystern

drag and drop here to add to subsystem,

MSS FIC 1 - Fabric Master Subsystem

drog and drop here tojadd to subspstem

m,

Fabric Master Cores

Core

Fabric AMBA Master 0.0.102

Version

Configure Enable
O
EAIE
O
O
@
O
B
&
L]
o

Masters are in bold and blue.

To move 3 penpheral from one subsystem fo anoiher drag it fom its present focation and drog ¢ onito e desired sushspsien.
You cannot drag and drop onto MSS Penpherals.

Back

Figure 8 » System Builder — Peripherals Page
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12. In the MM_UART_1 configurator window, select Fabric from the Connect To drop-down list, as
shown in Figure 9.

[, Configuring MM_UART_1_0 (SF2_MSS_UART =l B .

Configuration

Transmit-Receive

Duplex Mode Full Duplex -

Transmission Mode |[Asynchronous -

I

Connect To Fabric
Modem
Use Modem ||
ConnectTo |10
Help [_ K l [ Cancel

L

Figure 9 * Configuring MM_UART_1
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Step 1: Creating a Libero SoC Project

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

- - — — 5
(@ System Builder - Clocks [EE

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

Configure clock requirements

Clock Fabric CCC Chip Osdillators

System Clock
50.0 MHz

I[Dn-dﬂDZSISOMHzR.CDsdJJabof v]l

Cortex-M3 and M55 Main Clock WEE oo

IMS_CLK = 100.00 MHz 100.000 I

MDDR Clocks
MDDR. CLK =M3_ClK* 1 b
DDRJSMC FIC CLK =MODR_CLK/ |1 b

MSS APB_0/1 Clocks

APB 0 CLK =M3_CLK / 100.000
APB 1 CLK =M3_CLK/ 100.000
Fabric Interface Clocks

FIC 0 LK =m3ak/ 1+

FIC 1 K =m3ak/ 1+

Fabric DDR Clocks

FDDR CLK = [100 MHz

FODR SUBSYSTEM CLK ~ =FDDRCLK/ (1~

- — — — =,

Figure 10 « System Builder — Clocks Page
14. Click Next. The System Builder — Microcontroller page is displayed. Leave all the default
selections:
15. Click Next. The System Builder —- SECDED page is displayed. Leave all the default selections.
16. Click Next. The System Builder — Security page is displayed. Leave all the default selections.
17. Click Next. The System Builder — Interrupts page is displayed. Leave all the default selections.

18. Click Next. The System Builder — Memory Map page is displayed. Leave all the default
selections.

19. Click Finish.
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The System Builder generates the system based on the selected options. The System Builder
block is created and added to the Libero SoC project automatically, as shown in Figure 11.

SPI_Flash 0

FAB_RESET_ N  POWER_ON RESET_N
rm.—zmw RST_N MSS_REA DY
SP_0_PADSEI@—------- -@ESP 0 FADS |
FAB_CCC FANSE
MMUART_1_FABRCH
INT_ANSE]

#F

Figure 11 « System Builder Generated System

Connecting Components in SPI_Flash_top SmartDesign

Perform the following steps to connect the SmartDesign components:
1. Right-click FAB_RESET_N and select Tie High.
Right-click POWER_ON_RESET_N and select Mark Unused:
Right-click MSS_READY and select Mark Unused.
Right-click MMUART_1_FABRIC and select Promote to Top Level.
Expand INIT_PINS, right-click INIT_DONE and selectMark Unused.
Expand FAB_CCC_PINS, right-click FAB.CCC_GLO0 and select Mark Unused.
Click File > Save. The SPI_Flash_top design is/displayed as shown in Figure 12.

No ok oN

SPI Flash 0

+= FAB_RESET N POWER ON RESET_NEp X
CB/RST_NM MSS_READY B
SA 0 _RAOSH
FAB_CCC_ANSH
MKMUARET_1_FABRICE
MT_ANSH

o

Figure 12 « SPI_Flash_top Design
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Step 1: Creating a Libero SoC Project

Configuring and Generating Firmware

The Design Firmware window displays compatible firmware drivers based on peripherals configured in
the design. Following drivers are used in this tutorial:

+ CMSIS

+ MMUART
« PDMA

+ SPI

To generate the required drivers,

1. Click Design > Configure Firmware and select all the drivers’ check boxes; except CMSIS,
MMUART, PDMA, and SPI as shown in Figure 13.

Note:Select the latest version of the drivers.

Resorts 8% | B 5Pl Flash top 8 X | Startpege & x| EE] oESIGN FrmiaRe® & X ‘ s
Generate | | Instance Name 1 CoreType [ Vers Coffipatble Hardiiaie Instance
g—‘ g roartFusion2_orsts o
o B SmrtFusion?_MSS _HPDMA Driver Sma tFusion2_MS5_HPDMA_Driver 20.101  [SPL_Fiabi 155
3 B, SmartFuson2, MSS_MMUART Driver O SmartFusion2_MSS_MMUART Driver 2.0.100° |SPI_Flash MSS:MMUART 1
o SmartFusion2_MS5_NVM_Driver_0 S tFusion2_MS5_NVM_Driver 22400 . |5P1_Flash 188
5 B SmartFusion?_WSS _POMA Driver_0 S tFusion2_MS5_PDMA_Driver 210,102 [SP1_Fiash_MSSDMA.
3 B SmartFusin?_MS5_SP1 Driver_0 Smr tFusion2_MSS_SP1_Driver 2.1.103  |SP1_Flach_MsS:SP1L0
7 5] IR SmartFuson2_MSS_System_Services Driver_0 [SmartFusion2_MSS_System_Services_Driver 2,3, 10908|8RE. Flash_MsS
8 5] IR Smartfuson2_MSS_Timer_Driver_0 [SmartFusion2_MSS_Timer _Driver 200101  [5P1 Fiash Mss

Figure 13 « Configuring Firmware

2. From the SPI_Flash_top tab, click Generate Component, as shown in Figure 14.

&) 5P Flash_top & X

iiﬂlﬂﬂ )

[ Generate Component ]

Figure 14 » Generate Component

If the design is generated without any errors, a message SPI_Flash_top’ was generated is
displayed on the Libero SoC Log window as shown in Figure 15.

Log @
€3 Errors’ L. warnings i Info

Design contains fi
& : Open Firmware View T
elnfn: Firmware drivers successfully generated.

oInfc: SoftConsole workspace was successfully generated.
Info: Bead more on how Libero Sol integrates with your software development environment.

«

eInfc: "S5PI_Flash_top' was generated. Open datashest for details

Figure 15 » Log Window
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Step 2: Generating the Program File

1. Double-click I/O Constraints in the Design Flow window as shown in Figure 16. The I/O Editor
window is displayed after completing Synthesize and Compile.

Design Flow @
PCle_Demo_top E o @'

Tool
4 p Create Design
&4 Systern Builder
E3 Create SmartDesign
Create HDL
A Create SmartDesign Testbench
Create HDL TestBench
4 p Verify Pre-Synthesized Design
. Simulate
» Create Constraints

m

L 4 b Implement Design
("4 S Synthesize
4 p Verify Post-Synthesis Implementation
. Simulate
v % Compile
+] Configure Flash*Freeze
L ﬁg Place and Route

4 b Edit Constraints
= /0 Constraints
T Ty Cometame
13 Floorplan Constraints

Figure 16 * 1/0 Constraints

2. In the I/O Editor window, makKe the pin assignments as shown in Table 2.

Table 2 « Port to Pin Mapping

Port Name Pin Number
MMUART_1_RXD_F2M G18
MMUART_1_TXD_M2F H19
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Step 3: Programming the SmartFusion2 Board Using FlashPro

These pin assignments are for connecting MMUART_1 ports TX and RX to the mini-B USB
through fabric I/Os. After the pins are assigned, the 1/0 Editor window is displayed as shown in

Figure 17.

- a
+= 1/0 Editor - SPI Flash_top* - — = | B ||
File Edit View Tools Help

1 1 CH=
WO S e
Ports | Package Pins | Package Viewer |
Port Mame t Direction |+ I/0 Standard |* Pin Nurmber | » Locked | Macro Cell |+ Bank Mame |+
1 MMUART_1_RXD_F2M Input LWCMOS25 518 ADLIB:INBUF Bankl
2 MMUART_1_TXD_M2F Qutput LWCMOS25 H19 ADLIB:OUTBUF Banlkl
3 SPLO_CLE Inout LVCMOS25 MN19 ADLIB:BIBUF Bank2
4 SP1.0_DI Input LVCMOS25 N20 ADLIB:INBUF Bank2
5 SP1.0_DO Output LWVCMOS25 MN21 ADLIB: TRIBUFF Bank2
6 SPI1_0_S50 Inout LWCMOS25 N22 ADLIB:BIBUF Bank2
|

Figure 17 + 1/0 Editor

3. After updating the 1/O Editor, click Commit and Check.
4. Close the I/0 Editor window.

5. Click Generate Bitstream as shown in Figure 18 to complete place-and-route and generate the
programming file.

Project  File Edit View Design . Tools SmartDesign  Help

R V- 2.

B | Generate Bitstrearn i

Design Flow

Figure 18 » Generate Bitstream

Step 3: Programming the SmartFusion2 Board Using
FlashPro

1. Connect the FlashPro4 programmer to the J5 connector of the SmartFusion2 Evaluation Kit.

2.-Connect the jumpers on the SmartFusion2 Evaluation Kit board as listed in Table 3 on page 18.
For more information on jumper locations, refer Appendix B - SmartFusion2 Evaluation Kit Board
Jumper Locations.
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CAUTION: While making the jumper connections, the SW7 power supply switch on the board

must be in OFF position.

Table 3 + SmartFusion2 Evaluation Kit Jumper Settings

Jumper Number

Pin (from)

Pin (to)

Comments

J22, 423, J24,J8, J3

1

2

These are the default jumper settings of
the SmartFusion2 Evaluation Kit board.
Make sure these jumpers are set prop-

erly.

Connect the power supply to the J6 connector.

Switch ON the SW7 power supply switch.

Refer to Appendix A - Board Setup for Running the Tutorial for information on board. setup for

running the tutorial.

To program the SmartFusion2 device, double-click Run PROGRAM Action in the Design Flow

window as shown in Figure 19.

Design Flow

SPI_Flash_top

v
v

Tool

4

F

i Compile
+] Configure Flash*Freeze
?1’:; Place and Route
» Edit Constraints
"E /O Constraints
(b Timing Constraints
E Flearplan Constraints
b Verify Past Layout Implementation
+| Generate Back Annotated Files
. Simulate
(&, VerifTiming
i Verify Power
Edit Diesign Hardware Configuration
J#l Programming Connectivity and Interface
& Programmer Settings
itsy Device I/0 States During Programming
Configure Security and Programming Options
$# Configure User Programming Data
@‘ Configure Programming Recovery
Configure Security
@‘ Update eNVM Memory Content
Program Design
@‘ Configure Bitstream

s Generate Bitstream
% Run PROGRAM Acticn

I

Debug Design

m

Figure 19 » Run Programming Action
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Step 4: Building the Software Application using SoftConsole

Step 4: Building the Software Application using SoftConsole

1. Launch the SoftConsole IDE as shown in Figure 20.

SoftConsole IDE v3.4

SC C/C++ - Welcome to Microsemi SoftConsole IDE v3.4 - Microser

File Edit Source Refactor Mavigate Search Project Run Window Help

rs- 2 S d-Gr A-H- B-O-Qr &S e

[ Project Explorer 22 = O] E] Welcome £3 = OBz Outli 22 ~_@ Mak | = O
An outline is not available.

= % 7 | Microsemi SoftConsole IDE v3.4

SoftConsole is a free software development environment
enabling the rapid production of C and C++ executables for processors
available for use in Microsemi devices. Creating a project inside SoftConsole
lets you write software that is immediately compiled inte  usable binary.

5 Start a Project
To begin your work, click File > New > C Project
Give your project a name, and select a toolchain if you are going to |
be compiling for a target other than the default choice of the Microsemi Cortex-M3.
Then click Finish.

Add an initial source file with File > New > Source File I

Add cedeto it, and click the Build All icon.

%) Existing Code
You can also import an existing source tree using
File > Import... I|
and click
General > File System

5 Additional Information
* Release Notes
http://www.actel.com/download/software/softconsole
* Online documentatien
hitp://www.actel.com/products/software/softconsole#docs

[2 Problems 52 " £ Tasks| Bl Console| 5] Properties ¥ =08
0items |
Description ’ Resource Path Location  Type

Figure 20 * Invoking SoftConsole
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2. Right-click Project Explorer on the left pane and select Import as shown in Figure 21.

B —

SC C/C++ - Welcome to Microsemi SoftConsole IDE v3.4 - Microsemi SoftConsole IDE v3.4
File Edit Source Refactor Mavigate Search Project Run Window Help

rs- 2 s -G A-H- B-O-Qr &

[ Project Explorer &2 = O]/ [E Welcome 52 = O[5z outli 32 @ Mak | = O
= & 7| Microsemi SoftConsole IDE v3.4 An outline is not available.

SoftConsole is a free software development environment
enabling the rapid production of C and C++ executables for processors
available for use in Microsemi devices. Creating a project inside SoftConsole
lets you write software that is immediately compiled inte  usable binary.

MNew 3
g Import..
S Start a Project
il Export.. To begin your work, click File > New > C Project
. Give your project a name, and select a toolchain if you are going to
& Refresh = be compiling for 2 target other than the default choice of the Microsemi Cortex-M3.

Then click Finish,
Add an initial source file with File > New > Source File

Add cedeto it, and click the Build All icon.

(@ Existing Code ||
You can also import an existing source tree using
File » Import...
and click
General > File System

5 Additional Information
* Release Notes
http://www.actel.com/download/software/softconsole
* Online documentatien
hitp://www.actel.com/products/software/softconsole#docs

[2 Problems 52 " £ Tasks| Bl Console| 5] Properties ¥ =08
0items -
Description ’ Resource Path Location  Type

Figure 21 « SoftConsole IDE - Import Projects
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Step 4: Building the Software Application using SoftConsole

3. Navigate to General > Select Existing Projects into Workspace as shown in Figure 22.

SC C/C++ - Welcome to Microsemi SoftC

le IDE v3.4 - Microsemi SoftConsole IDE 3.4 — = b
Fie Edit Source Refactor Navigate Search Project Run Window Help
- 3 @S- E - c B i -0-Q-i®™F-iE B = - -
[ Project Explorer 53 = BB welcome 22 = B3 outi B @ Mak | = 8
= % 7| Microsemi SoftConsole IDE v3.4 (ETE TR S,
ftConsole is a free software
enabling the rapid production of C and C++ executsbles for processors
available for use in Microsemi devices. Creating 3 project inside SoftConsole
lets you wiite software that is immediately compiled into  usable binary.
€ Import
Select N
5 Starta Project ) N
To beginyour work, click File > New > € Project Creste new projects from an archive file o directory. =
Giveyour project a nsme, and select 3 toolchain if you are going to
be compiling for 3 target other than the default choice of the Microsemi
Then click Finish. Select an import source:
Add an initial source file with File > Newr > Source File typefilter tet
4 (= General
Add code to t, and clickthe Build Allicon. B, Arehve e [
i Bxisting Projects into Workspace
» 3, File System
5 Existing Code ) ) I, Preferences
You can also import an existing source tree using .
File > Import... > @ C/Crr
and click =gel
General > File System » G Run/Debug
> @ Team H
5 Additional Information
*Release Notes
ctel.
* Online documentation
ctel.
@ Back Next > Finish Cancel

[£ Problems 52 . ¥ Tasks| Bl Console| & Properties
0 tems -
Description = Resource Path Locatin  Type

Figure 22 + SoftConsole IDE- Existing Projects Into Workspace

The Import dialog box is displayed as shown in Figure 23.
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SC C/C++ - Welome to Microsemi

nsole IDE V34 - Microsem SoftConsole IDEv3.4 s

=TaT %]

File Edit Source Refactor Mavigate Scarch Project Run Window Help

HeRd=NERE RIEE- EY-RArENARE S EEE 2 R AT I

[ Project Explorer £2 =g Welcome £2

% 7| Microsemi SoftConsole |DE v3.4

oftCo leisa i
enabling the rapid production of C and C++ executables for processors
evailable for use in Mi i devices. Creating a project inside SoftConsol
lets you write software that is immediately compiled into a usable binery.

=+ Start a Proje
To begin your work, click File » New > C Projs

56 Import

Import Projects

Select a directory to search for existing Eclipse projects.

Give your project a name, and select a toelchain if you are going to

be compiling for a target other than the defautt choice of the Microsemi
Then click Finish.

(@) Select root directory:
Add an initial source file with File > New » Source File

() Select archive file:

Add codeto it, and click the Build All icon. e

Existing Code

You can also import an existing source tree using
File » Import...

ond dlick
General » File System

Additional Information
* Release Notes

* Online documentation

opy projects into workspace

Working sets
Add project to working sets

Warking sets:

Problems &3 2 Tasks| B Console| = Propertes|

5= out 52 ® Mak | = O

An outline is not available.

Qitems

' Description = | Resource Path Location  Type

Figure 23 « SoftConsole IDE - Selecting a Directo
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Step 4: Building the Software Application using SoftConsole

4. Click Browse to navigate to the Select root directory as shown in Figure 24.

€ C/C++ - Welcome to Micrasemi SoftConsole IDE v3.4 - Microsemi SoftConsole IDE v3.4.

S %)
File Edt Source Refactor Navigate Search Project Run Window Help
[ehd =1 ErE-Er@ T EY HrOTQr @S- ~ 5l v v B (g C/Ce+
[25 Project Explorer £2 = B[R welcome 52 = B8 outi 52 @ mak | Z B
= % 7| Microsemi SoftConsole IDE v3.4 [ hes
SoftConsole is a free software development environment
<nabling the rapid production of C and C++ executables for processors
available for use in Microsemi devices. Creating a project inside SoftConsole
Tets you write software that is immediately compiled into a usable bina
¥ ¥ come! i S€ Import 2] %
Import Projects —
% Starta Project
To beain your work, click File > New > C Project Select a directory to search for existing Eclipse projects /i
Give your praject a name, and select a toolchain if you are going to
be compiling for a target other than the default choice of the Microsemi C|
Then clck Finish. © Select root directory:
Add an inital source file with File > New > Source File S —
Add codeto it, and click the Build Allicon. Projectss Browse For Folder ===
Select root diectory of the projects to mport ‘
 Existing Code: ‘
You can also import an exsting source tree using
File > Import... 41, Microsemi P =
> )\ component
constraint
 Additional Information designer 4
* Release Notes frrmware
* Online documentation [ Copy project] hdl
P . simulation i
smartgen
E1Add projed 4 1)1 SoftConsole
4 )1 SPI Flash_MSS_CM3
4 ). projects
metadata
SPL_Flash_MSS_CM3 app
1 SPL_Flash_MSS_CM3. hu_platfbrm
®@ stimulus
synthesis
—
tooldata
Programmingfile
[£C Problems 25 . 2 Tasks| & Console| 1 Propetties N Source Files - L 2 v =g
Qitems > 4
Description - Resource Path Locd| Foder:  proects

Figure 24 « SoftConsole IDE - Browse for Folder
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5. Click Finish.

r

s¢ Import (= [
Import Projects —
Select a directory to search for existing Eclipse projects. ; .-_f

(@) Select root directory:  D:\Microsemi_Prj\LiberoProject\SoftConsole\Sl

() Select archive file: Browse...

| 8

Projects:

SPL_Flash_MS55_CM3_app (D:\Microsemi_Prj\LiberoProject\SoftCo Select All

SPL_Flash_MS5_CM3_hw_platform (D:\Microsemi_Prj\LiberoProjec
Deselect All

4 | i | b

Copy projects into workspace
Working sets

[] Add project to working sets

)

@ < Back Nee > Finish Cancel

Figure 25 * Import Project Window
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Step 4: Building the Software Application using SoftConsole

The SoftConsole workspace is displayed, as shown in Figure 26.

SC C/C++ - Welcome to Microsemi SoftConsole IDE v3.4 - Microsemi SoftConsole IDE v3.4 = | B |
File Edit Source Refactor MNavigate Search Project Run  Window Help
N-EelR (9 -8 -E-G- S -B- H-0-Q- & = (e
- - - -
|-['_‘| Project Explorer &2 = 8| 2 Welcome £3 =08 EE Q0 & =8
= % 7 || Microsemi SoftConsole IDE v3.4 AncutineEhot svaiabls
= SPI_Flash_MS55_CM3_app A
[ SPI Flash_MSS_CM3_hw_platform SoftConsole is a free software development environment
enabling the rapid production of C and C++ executables for processors
available for use in Microsemi devices. Creating a project inside SoftConsole
lets you write software that is immediately compiled inte a usable binary.
=+ Start a Project
Te begin your work, click Flle = New > C Project
Give your project a name, and select a toolchain if you are going to | 4
be compiling for a target other than the default choice of the Microsemi Cortex-M3. | |i|
Then click Finish.
Add an initial source file with File > New > Source File 1|
Add codeto it, and click the Build All icon.
|
= Existing Code -
[3_‘ Problems I3 2 Tasks| B Console| = Properties =0
0 items y
Description - Resource Path Location Type
= | | 4 |

Figure 26 * SoftConsole Workspace

6.

Browse to the main. c file location in the design files folder:
<download_folder>\sf2_spi_flash_sc_liberov11p4_tu_dASource Files.

Copy the main.c file and-replace the existing main.c file under SPI_Flash_MSS_CM3_app
project in the SoftConsole workspace.
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The SoftConsole window displays the main.c file, as shown in Figure 27.

SE C/C++ - SPIL_Flash_MSS_CM3_app/main.c - Microsemi SoftConsole IDE v3.4 =HACE X

Eile Edit Source Refactor Navigate Search Project Run Window Help

- | & 7 R = C e Q- @ - -k o - B %5 Debug ”
L) Project Explorer &2 = O/ fd mainc 2 = O/ E£ Outline 2 @ MakeTarg| = O
== 41 * main function. - 138w e ¥~
> 1% SPLFlash_MSS_CM3_app e U drivers/mss_pdma/mss_pdmah
» 15 SPLFlash_MSS_CI3_hw_platform int main() =1 drivers/mss_spi/mss_spih
¢ L W drivers/at25df6dl/st25di641.h
?It-)lagile J;;E3<7t_e;rnrs =0; & drivers/mss_uart/mss_uart.h
Ginete s tomp coums: # SR ASIE
- p_geunts #. FLASH_MANUFACTURER ID

uint® t i;
Jintait manufacturer id = 0; # FLASH DEVICEID

- = @2 g flash_wr_buf: uint8_t[]
®° g_flash.rd_buf : uint8_t[]
@ S grgreeting.msg : const uint8_t[]
4@ main()Tint

uinte t device id = 0;

* Disabl dog */
SYSREG->WDOG_CR 0x00000000;
MSS_UBRT_init (&g _mss uartl,
M55_UART_57600_BAUD,
MSS_UART_DATA & BITS | MSS_UART_NO_PARITY | MSS_UART_ONE_STOR BIT):
MS5_UBRT polled tx_string(&ég_mss_uartl, g greeting msg);

n

* Initialize t ite and read Buffers ‘
for (loop_count = 0;
¢

g_flash_wr_buf[loop_count] = loop_count:
g_flash_rd buf[loop_count] = 0x00: S

- =g

loop_count <(BUFFER A SIZE); lOOD_COUntT++)

[E Problems 52 ¥ Tasks| B Console| = Properties| %5 Debug

0 crrers, 10 wamnings, 0 others

Description Resource Path Location  Type
& Warnings (10 items)

e

0 items selected

Figure 27 + SoftConsole Workspace main.c file

8. winbondflash SPI flash drivers are not included in the Libero generated SoftConsole workspace.
To include the drivers in the SoftConsole workspace, browse to the location of the winbondflash
drivers in the design files folder:
<download_folder>\sf2_spi_flash_sc_liberov11p4_tu_dASPI_Flash_Drivers.

9. Copy the winbondflash folder to the drivers folder of SPI_Flash_MSS_CM3_hw_platform project
in the SoftConsole:workspace, as shown in Figure 28.

I Project Explorer 3 5% Y =0
Fl ﬁ SPI_Flash_MS5_CM3_app

> gw Binaries

> il Includes

I = Debug

> bgl main.c

4 == SPI_Flash_MS5_CM3_hw_platform
. B, Archives
> [l Includes
> = CMSIS
» == Debug
4 7= drivers
= mss_nvm
> 2= mss_pdma
> = mss_spi
> = mss_uart
» (= winbondflash
» (= drivers_config
> = hal
> @ SPI_Flash_top_hw_platform.h

Figure 28 * Project Explorer window

This tutorial uses printf statements to display memory read data. Redirection of the output of
printf () toa UART is enabled by adding the MICROSEMI_STDIO_THRU_UART symbol.
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Step 4: Building the Software Application using SoftConsole

10. Right-click the SPI_Flash_MSS_CM3_hw_platform in Project Explorer window of SoftConsole

project and select Properties as shown in Figure 29.

|7 Project Explorer i

4 5 SPI_Flash_MS5_CM3_app
» 4% Binaries
> [l Includes
> [ Debug

> 1g] main.c

M= SPI_Flash_MS5_CM3_hw_platt-==-

, ﬁ: Archives

> [l Includes

> = CMSIS

> (= Debug

4 = drivers
> [ mss_nvm
> [ mss_pdma
> [ mss_spi
s [ mss_uart
> (= winbondflash

> [ drivers_config

> = hal

. SPL_Flash_top_hw_platfor

C. &

i

New

Go Into
Open in New Window

Copy
Paste
Delete
Move...

Rename...

Import...
Export...

Refresh
Close Project

Close Unrelated Projects

Exclude from builddt
Build Configurations
Make Targets

Index

Convert To..,
Run As
Debug As
Profile As
Team

Compare With

Restore from Local History...

Ctrl+C
Ctrl+V
Delete

F2

F5

Properties

Alt+Enter

Figure 29 * Project Explorer window - Properties

11. In Properties window, select Settings under C/C ++ Build.
12. Select Symbols under GNU C Compiler.
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13. To add a symbol, click Add and enter MICROSEMI_STDIO_THRU_UART in the Add Symbol
dialog box and click OK.

.
SC Properties for SPL_Flash_MS5_CM3_hw_platform E=RC R
type filter text Settings - v -
Resource
Builders P
3 GNU C Compiler - =1 = -
. Defined symbols (-0) Eu. &
C/C++ Build @ Preprocessor v £ 8 i
Build Variables
Discovery Optiol {5 Directories -
Environment @ Optimization 5C Enter Value M i
(# Debugging !
Tool Chain Editc @ Warnings Defined symbols (-0
C/C++ General (B Miscellaneous MICROSEML STDIO_THRU_UART
Project References 5 GNU Archiver
Run/Debug Settings (5 General
553 GNU Assembler
@ General L 4
U; I
\
(] |Pm—— lRestore Defaults] [ Apply ] -
® [ oK ] [ Cancel I
\.

Figure 30 * SPI_Flash_MSS_CM3_HW_Platform Properties window

14. Click Apply to save the changes made and click OK to close the Properties window.
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Step 4: Building the Software Application using SoftConsole

15. Perform a build by selecting Project > Clean. Leave the default settings in the Clean dialog box
and click OK, as shown in Figure 31.

SC Clean I._l_l_JEl et S

Clean will discard all build problems and built states, The next time a build occurs
the projects will be rebuilt from scratch.

@ Clean all projects () Clean projects selected below

= SP1_Flash_MS5_CM3_app
] = SP1_Flash_M55_CM3_hw_platform

Start a build immediately

@) Build the entire workspace

() Build only the selected projects

L 0k ]| cancel

Figure 31  Settings for a clean build

Note: Ensure that there are no errors:
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Step 5: Configuring Serial Terminal Emulation Program

1. Install the USB driver. For serial terminal communication through the FTDI mini USB cable, install
the FTDI D2XX driver. Download the drivers and the installation guide from:
www.microsemi.com/soc/documents/CDM_2.08.24_WHQL_Certified.zip.

2. Connect the host PC to the J18 connector using the USB Mini-B cable. The USB to UART bridge
drivers are automatically detected. Of the four COM ports, select the one with Location as on
USB Serial Converter D. Figure 32 shows an example Device Manager window.

=4 Device Manager |E ERES

File Action View Help

&= T E HE 8 B &S

a2 wi-onteddhus -
/8 Computer USE Serial Port (COM10) Properties &J‘

b g Disk drives

» Bl Display adapters General | Port Settings | Driver | Details |

» L) DVD/CD-ROM drives

USB Serial Port (COM10}
-

» U’;—a Hurnan Interface Devices e

g IDE ATASATAPI controllers

» 2= Keyboards Device type: Ports (COM & LPT)

b --E!, Mice and ether pointing devices Manufacturer: =]

» B Monitors Location: fon USE Serial Conveter D |
> ¥ Metwork adapters

4‘? Ports (COM &.LPT) Devics status

This device is working propery. -

=" ECP Printer Port (LPTL
[ USB Serial Port (COMI0)|
USB Serial Port (COMT)
7' USB Serial Port (COMB)
7' USB Serial Port (COMD)
b D Processors
b -& Sound, video and game controllers
b M System devices
- a Universal Serial Bus controllers

ok ][ Cancd

Figure 32 « Device Manager Window

3. Start the HyperTerminal session. If the HyperTerminal program is not available in the computer,
any free serial terminal emulation program such as PuUTTY or TeraTerm can be used. Refer to the
Configuring Serial Terminal Emulation Programs Tutorial for configuring the HyperTerminal,
TeraTerm, or PuTTY.

The HyperTerminal settings are as follows:
— 115200 baud rate

— 8 data bits

— 1 stop bit

— No parity

— No flow control
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Step 6: Debugging the Application Project using SoftConsole

Step 6: Debugging the Application Project using SoftConsole

1. Select Debug Configurations from the Run menu of the SoftConsole. The Debug
Configurations dialog box is displayed. Double-click Microsemi Cortex-M3 Target to view the
configurations, as shown in Figure 33.

TRX| B 2

SC Microsemi CoreMP7 Target SPI_Flash_MSS_CM3_app

[] Application console

Filter matched 6 of 3 items

] 111 r
Appl Rew

SC Microsemi Cortex-M1 Target
S€ Microsemni Cortex-h3 Target C/C++ Application:
SC 5PI Flash_M55 CM3_app Debug Debug'\5PI_Flash_MS55_CM3_app Search Project.‘.l I Browse... ]

ert

-
5C Debug Configurations &J
Create. manage. and run configurations ) "Q

i Mame:  5PI_Flash_M55_CM3_app Debug
type filter text = —
[Z] Main . %5 Debugger| Bl Commands  Source| & Common
= Launch Group B U
SC Microsemi CoreB051s Target Project (optional): ’ |

IC?:I Debug ] [ Close
Figure 33 » Debug Configurations

2. Ensure that the following values are filled in the corresponding fields:
— Name: SPI_Flash_MSS_CM3_app Debug
— Project (optional): SPl-Flash_MSS_CM3_app
— C/C++ Application: Debug\ SPI_Flash_MSS_CM3_app

3. Click Debug.

4. On the Confirm Perspective Switch window, click Yes, as shown in Figure 34.

SC Confirm Perspective Switch ﬁ

0 This kind ef laun ch is associated with the Debug perspective.

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

Do you want to open this perspective now?

[T1 Remember my decision

m— No

b

Figure 34 « Confirm Perspective Switch
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5. The SoftConsole Debugger Perspective window is displayed, as shown in Figure 35.

- _ .
SC Debug - SPL Flash_M5S_CM3_app/main.c - Microsemi SoftConsole IDE v3.4_ i [E=HEER

Eile Edit Source Refactor Navigate Search Project Bun  Window Help

HrHalE o i®a- B~ oy~ ¢ (35 Debug |

% Debug 1 R ‘ E %‘ i }_E?l @ 7 = O 69= ariables i . % Breakpoint;] 4 Registers | = Module;]
S€ SP1_Flash_MS55_CM3_app Debug [Microsemi Cortex-M3 Target] o= | @@ g:r ® R~
&% Embedded GDB (1/27/14 4:49 PM) (Suspended) Name Val ~
of® Thread [1] (Suspended)

= 1 mainf) d:\spi_flash\systembuilder\spi_flash\softconsole\spi_flash_mss_cm3\ = E’::"; fif -

w1 C\MicrosemilLibere_v111\SoftConsole\Sourcery-G+ +\bin\arm-none-eabi-gdb.exe (| « [ m »
4 il | b4 T
el main.c 53 || at25dfed1.c ] = 0 5= outling 2 =0
* main function. -8 laz W h? o ¥ 7

4 B drivers/mss_pdma/mss_pc
Sint main() B drivers/mss_spifmss_spi.h
¢ =1 drivers/st25df41 /at25 154
B drivers/mss_uart/mss_uart
# < BUFFER_A_SIZE

# FLASH_MANUFACTURER ]

volatile uint32 t errors = 0;
uint32_t address = 0;
wintl6_t loop_count;

uint8_t i;

.|

uintg_t manufacturer_id = 0; #5 FLASH_DEVICE_ID_
wintd t deviee id = 0; @ 7 g_flash_wr_buf : uint3_t[]
- - @5 g flash_rd_buf: uint8_t[]
/* Disable Warchdog =/ @° g_greeting_msg : const uir
SYSREG->WDOG_CR = 0x00000000: 4@ main():int

M55 UART init (&g mss_uartl,
MS5_UART_57600_BAUD,

MS5 UART DATA & BITS | M55 UART NC PARITY | M55 ZART CNE SECP BIT): 26
q 2 < mn 2

El Console &3 E.Tasks]& Problemqo Executableﬂ a Memory] F e Si | S Eﬁ‘ Sﬁ,_E I—_Ll;l| = rB‘_il| #EB-ri-=0

5PI_Flash_M55_CM3_app Debug [Microsemi Cortex-M3 Target] C:\Microsemil\Libero_v11 1\SoftConsole\Sourcery-G+ +\bin\arm-none-eabi-gdb.exe (1/27/14 4:43 PM)
IENpOTary DIEakpoInt 1 &t URZUUUUSZeY T1Lle ../Main.c, line 45.

cont

Temporary breakpoint 1, main () at ../main.c:45

45 wvolatile uint32_t errors = O; |:|
<[ LI} S -l 4
o° | Writable SmartInsert | 45:1

Figure 35 * SoftConsole Debugger Perspective
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Step 6: Debugging the Application Project using SoftConsole

6. Run the application by clicking Run > Resume. Read data from SPI Flash is displayed along with

a greeting message on the HyperTerminal, as shown in Figure 36.

-
L |

SPIflash - HyperTerminal =RRCE x

File Edit View Call Transfer Help

B PEWE N PE MW BE BE P M E RE PE B NE BE IE N BE BE MW PEPE B NE BE IE N NE PE B BEBE P BEWE BE IE N NE PE B M BE BE I BB BE BE N NE BE B N BE BE BB BEBE B NE BB

B PEWE N BE MWW BE MM W PEME B SmartFusi0n2 HSS SPI F]_ash example P PE ME N BEIE MW BE B ME B WE PEME M

B PEWE N PE MW BE BE P M E RE PE B NE BE IE N BE BE MW PEPE B NE BE IE N NE PE B BEBE P BEWE BE IE N NE PE B M BE BE I BB BE BE N NE BE B N BE BE BB BEBE B NE BB

This example project demonstrates the use of the SmartFusion2 MSS SPI
block.It reads and writes the content of an external SPI flash dewvice

HWriting data 8 - 9 to Flash
Read Data From Flash

ol e Ydp P S ALY ]

External Flash write and read operations are successful

-«

1 |

Connected 0:08:04 Auto detect 115200 8-N-1 MUK

m

h

Figure 36  HyperTerminal Window

7. Terminate execution of the code by choosing Run > Terminate.

8. Launch the debug session by selecting Debug Configurations from the Run menu of
SoftConsole.
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9. Click the Registers tab to view the values of the ARM® Cortex™-M3 processor internal registers,
as shown in Figure 37.

%5 Debug | 4} Registers 53

Mame Value

4 8 Main
EH Ol
el (h2000919f
2 (e fififte
FHINE 02889
o ]
o g (3%
aii o 00
atag 17 (h2000ffed
aii ré 00
a9 00
oo ]
1 00
ez Ol
A =p (h2000ffel
el (20000463

Figure 37 * Values of Cortex-M3 Internal Registers

10. Click the Variables tab to view the. values-of variables in the source code, as shown in Figure 38.

()= Variables 2 S Breakpoints | i1if Registers | =i Modules

Mame Value
(9= errors 536882239
()= address 0
()= loop_count 0
G i 0
()= manufacturer_id r
(9= device_id 0

Figure 38 * Values of the Variables in the Source Code
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Step 6: Debugging the Application Project using SoftConsole

11. In the Debug window, select 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, as shown in Figure 39.

5= Qutline | [m Disassembly 2
{

0x20000320 <main>: push {r7, 1lr}

0x20000322 <main+2>: sub sp, #16

0x20000324 <main+4>: add r7, sp, #0
volatile wint32 t errors = 0;

OX20000326 <main+é>: mov.w r3, #0

0x2000032a <main+l0>: s=str ri, [x7, #4]
uint32_t address = 0;

0x2000032c <main+l12»: mov.w r3, #0

0x20000330 <maintlé>: str r3, [x7, #8]
uintgi t manufacturer id = 0;

OxZ20000332 <main+l8>: mov.w r3, #0

0x20000336 <main+22»: strb r3, [x7, #3]
uintg_t device id = 0;

0xZ20000338 <main+Z4>: mov.w r3, #0

0x2000033c <main+28>: =strb r3, [r7, #2]

SYSREG->WDOG_CR = 0x00000000;

0x2000033e <main+30»: movw r3, #32768 0x8000
Ox20000342 <main+34>: movt r3, #16387 ; 0x4003
0x20000346 <main+38»: mov.w r2, #0
0x2000034a <maint42>: str r2, [x3, #108](; Oxec
M55 UART init(&g mss uartl,
O0x2000034c <main+44>: movw ¢,/ /#39508 ; OxS9as54
0x20000350 <main+48»: movt r0, #318& ; 0x2000
Ox20000354 <main+52>: mov.w/ rl, #57600 ; Oxel0O
0x20000358 <main+56>»: moviw r2, #3
0x2000035c <main+&0>»: bl Ox200006F0 <MSS UART init>
M55 UART polled txostring (&g mss uwartl, g greeting msg):;
Ox20000360 <main+64x: movw  rd, #39508 ; Ox%as54
0x20000364 <main+68»: movt (x0, #3192 ; 0x2000
OxZ20000368 <main+72>: movw  rl, #36704 ; Ox8fe0

Figure 39 » Assembly Level Instructions

12. Source code can be single-stepped by choosing Run > Step Into or Run > Step Over. Observe

13:

14.

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.

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

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, then single-step and observe the

instruction sequence.
16.
17.
18.
19.

Close SoftConsole using File > Exit.
Close the HyperTerminal using File > Exit.

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.
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Conclusion

This tutorial provides steps to create a Libero SoC design using the System Builder. It describes the
procedure to build, debug, and run a SoftConsole application. It also provides a simple design to access
SPI flash.
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Appendix A - Board Setup for Running the Tutorial

Figure 1 shows the board setup for running the tutorial on the SmartFusion2 Evaluation Kit board.

FECLEERLEEL LR RREEEEE

SR LLLLLERR g

t

Microsemi

¥
Rl
i

USB Mini-B
Connector

"

..

I

Figure 1 » SmartFusion2 Evaluation Kit Setup
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Appendix B - SmartFusion2 Evaluation Kit Board
Jumper Locations

Figure 1 shows the jumper locations on the SmartFusion2 Evaluation Kit board.

1o — =

‘?D { j e 2 |13 u:uﬂL ]ﬁ g ! -
& F Ei I T T T T 4 TG v 4 T

‘:% j DDWE & 7 JL:L Tth C j ‘ V ‘ e

S M2GL_M2S—EVAL—KITE T
DVP-102-000402-001 t7

Figure 1 » SmartFusion2 Evaluation Kit Board Jumper Locations

Note:
Jumpers highlighted in red are set by default.
Jumpers highlighted in green must be set manually.
The locations of the jumpers in Figure 1 are searchable.
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List of Changes

The following table lists the critical changes that were made in each revision

Date Changes Page
Revision 2 Updated the document for Libero v11.4 software release (SAR 61627). NA
(October 2014)

Revision 1 First Release. NA
(April 2014)

The revision number is located in the part number after the hyphen. The part number is displayed at the bottom of
the last page of the document. The digits following the slash indicate the month and year.of publication.
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Product Support

Microsemi SoC Products Group backs its products with various support services, including Customer
Service, Customer Technical Support Center, a website, electronic mail, and worldwide sales offices.
This appendix contains information about contacting Microsemi SoC Products Group and using these
support services.

Customer Service

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

From North America, call 800.262.1060
From the rest of the world, call 650.318.4460
Fax, from anywhere in the world, 408.643.6913

Customer Technical Support Center

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

Technical Support

Visit the Customer Support website (www.microsemi.com/soc/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 home page, at
Www.microsemi.com/soc.

Contacting the Customer Technical Support Center

Highly skilled engineers staff the Technical Support Center. The Technical Support Center can be
contacted by email or through the Microsemi SoC Products Group website.

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.
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Product Support

My Cases

Microsemi SoC Products Group customers may submit and track technical cases online by going to My
Cases.

Outside the U.S.

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 at
www.microsemi.com/soc/company/contact/default.aspx.

ITAR Technical Support

For technical support on RH and RT FPGAs that are regulated by International Traffic .in Arms
Regulations (ITAR), contact us via soc_tech_itar@microsemi.com. Alternatively, within My Cases, select
Yes in the ITAR drop-down list. For a complete list of ITAR-regulated Microsemi-FPGAs, visit the ITAR
web page.
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Microsemi.

Microsemi Corporate Headquarters

One Enterprise, Aliso Viejo CA 92656 USA
Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

E-mail: sales.support@microsemi.com

Microsemi Corporation (Nasdaq: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense and security, aerospace, and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs, and ASICs; power management products; timing and
synchronization devices and precise time solutions, setting the world's standard for time; voice
processing devices; RF solutions; discrete components; security technologies and scalable
anti-tamper products; Power-over-Ethernet ICs and midspans; as well as custom design
capabilities and services. Microsemi is headquartered in Aliso Viejo, Calif. and has
approximately 3,400 employees globally. Learn more at www.microsemi.com.

© 2014 Microsemi Corporation. All rights reserved. Microsemi and the Microsemi logo are trademarks of
Microsemi Corporation. All other trademarks and service marks are the property of their respective owners.
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