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

Introduction

The Libero® System-on-Chip (SoC) software generates firmware projects using Keil,-SoftConsole, and
IAR tools. This tutorial describes the process to build a Keil uVision application that/can be implemented
and validated using the SmartFusion®2 system-on-chip (SoC) field programmable gate array (FPGA)
Development 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 SoftConsole Flow Tutorial
for SmartFusion2 SoC FPGA

» Accessing Serial Flash Memory using SPI Interface - Libefo SoC and IAR Embedded Workbench
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 Keil uVision from Libero.SoC
» Compile application code
« Debug and run code using Keil uVision

Tutorial Requirements

Table 1+ Reference Design Requirements and Details

Reference Design Requirements.and Details Description

Hardware Requirements

*  SmartFusion2 Development Kit Rev C or later
— FlashPro4 programmer
— USB A to Mini-B.cable
— 12/ adapter

Keil debugger -

Host PC or Laptop Any 64-bit Windows Operating System

Software Requirements

Libero SoC 11.3
* Keil uVision 5
» FlashPro programming software v11.3

USB to UART drivers -

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

« PuTTY
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Associated Project Files
Download the associated project files for this tutorial from the Microsemi® website:
http://soc.microsemi.com/download/rsc/?f=SF2_SPI_Flash_Keil_Tutorial_DF
The demo design files include:
» Libero project
+ Source files
* Flash drivers
* Readme file
Refer to the rReadme . txt file provided in the design files for the complete directory structure.

Target Board
SmartFusion2 Development Kit board (SF2_DEV_KIT) Rev C (or later).

Design Overview

This design example demonstrates the execution of basic read-and write operations on the SPI flash
present on the SmartFusion2 Development Kit board. This kit has a built-in Atmel SPI flash memory
AT25DF641, which is connected to the SmartFusion2 microcontroller subsystem (MSS) through
dedicated MSS SPI_0 interface.

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 S o la SPI_0_CLK _
< C < L
HHZrS':erzi(rial MMUART_1. RXD ;JE 'E < SPLO_SSO,, f:cs:K External Flash
yp b > A e SPI_0_DI Memory
- <« »™ SO
Fabric

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

Step 1: Creating a Libero SoC Project

Launching Libero SoC
1. Click Start > Programs > Microsemi Libero SoC v11.3 > Libero SoC v11.3, or click the shortcut
on desktop to open the Libero SoC v11.3 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.

[@ Libero i — — =) [

Project  File Edit View Design Tools Help

4

m

Recent Projects

Welcome to Libero SoC

Lbero Soc Quickstart Welcome To Microsemi's Libero
Libero SoC Interface Description SOC V11 _3 Software i

%

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 onpage 6.

— 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: M25050T
- Package: 896 FBGA
- Speed: STD
- Core Voltage: 1.2

— Operating conditions: COM
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4. 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.

r .
G\Newproject — ‘7» —— &J

Project

[ Enable Block Creation

MName: SPI_Flash

Location: D: Microsemi_Prj

Prefered HOL type: @ Verilog ) WHDL

Description: ‘
==

Device

Family:

rocoge:

Core Voltage (V): 1.2 - Ramp Rate:

Operating Conditions:

=

Range Best Tipical Warst

[¥)
!
0
n

Junction Temperature {C) lCOM >0

Core Voltage (V) lcom - [ 1.260 1,200 1.140

[ System Controller Suspend Mode

4

PLL Supply Violtage (V): 25

Design Templates and Creators

Use Design Tool

Core ersion

on2 Microcontroller Subsystem (MSS) 1.1.100

Show only latest version

)

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.
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5. Clicking Edit Tool Profiles (highlighted in Figure 3 on page 6) displays the Tool Profiles window
as shown in Figure 4. Check the following tool settings:

— Software IDE: Keil

— Synthesis: Synplify Pro ME 1-2013.09M-SP1
— Simulation: ModelSim ME 10.2¢c

— Programming: FlashPro 11.3

r ~
G\ Tool Profiles @lﬂ—hJ
4 Tools
Software IDE Software IDE profiles
e Active Name Path
Simulation
Stimulus B @ SoftConsole C:'Microsemi'Libero_v 11, 1\SoftConsole\Eclipseledlipse. exe
Programming
@ Keil CKeilUV4\UV4. exe
Export Proﬁles...] [ OK ] [ Cancel

Figure 4 * Tool Profiles

6. Click OK on the Tool Profiles window.
7. Click OK on the New Project window. The System Builder dialog box is displayed.

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.

¥ N
B System Builder {_I—J'EF st o

Enter a name for your system:

SPI_Flash|

o) [

L

Figure 5 » Create New System Builder Dialog Box
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9. In the System Builder — Device Features page, check the Peripheral DMA check box under
Microcontroller Options as shown in Figure 6.

s M
G‘ System Builder - Device Features E@ﬂ

> Device Features » » Peripherals ) ; Clocks » » Microcontroller > ) SECDED Security » > Interrupts ) > Memory Map »
Select the SmartFusion2 features you will be using in your design

DGR Broge Costex M2 ekl

Memaory

[] MSS External Memory

@ MDDR
Soft Memory Controller (SMC)
[] M35 On-chip Flash Memory { eNVM )

[] Fabric External DOR Memary { FDDR )

High Speed Serial Interfaces

[] SERDESTF_0
[7] sERDESIF_1

Microcontroller Options

AR A MK

=534 5 B HITN

TDoR

Peripheral DMA

[] Real Time Counter

adv

m (=}
== HERIE |mmmmem e iemmm oo JEERE |-
-

1
1
1
1
|
|
|
i
|
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1
I
I
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I
I
I
i
|
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|
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I
I
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|
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|
|
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|
1
1
1
1
1
|
|
|
i
|
1
1
1
|

| T ) Co ) T |

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.

G‘ System Builder - Peripherals

BT

> Device Features » » Peripherals »

Clocks » > Microcontroller >  SECDED » »

Select the peripherals and masters for each subsystem

Fabric Slave Cores

Subsystems

Security » > Interrupts » > Memory Map >

Core
CoreAHBLSRAM
CoreGPIO
Corel2C
CorePWM
CoreSPI

W e

CoreTimer

CoreUARTaph

EEEREEE RS

20113
30120
70102
41.106
30156
11101
522

Fabric AMBA Slave 0.0.102

Version

@ MSS FIC 0 - MSS Master Subsystem

drag and drop here to add to subsystem

@ MSS FIC 0 - Fabric Master Subsystem

I drag and drop here to add to subsystem ‘
@ MSS FIC_1 - MSS Master Subsystem

I drag and drop here to odd to subsystem
@ MSS FIC 1 - Fabric Master Subsystem

|I drag and drap here to odd to subsystem

@ MSS Perpherals

Fabric Master Cores

Configure Enable Mame

Core

-

Fabric AMBA Master 0.0.102

Version

|

3 1 Tmm uarT 2 |

WSSECT

MSSSPLO |

4| O Oja| O Ep O

To move 2 peripheral from one subsystem fo another, drag it Fom its present location and.drop it onto the desired sushsystem.
You cannot drag and drap onte MSS Perpherals.

Masters are in bold and blue.

Figure 7 » System Builder Configurator — Peripherals Page
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11. Configure MMUART_1 for Fabric by clicking on the MM_UART_1 configurator highlighted as
shown in Figure 8.

(® System Builder - Peripherals L e
> Device Features » > Peripherals » ; Clocks ; > Microcontroller > ) SECDED Security Interrupts Memory Map >
Select the peripherals and masters for each subsystem
Fabric Slave Cores Subsystems
Care Version @ MSS FIC_0 - MSS Master Subsystem o
1 CoreAHBLSRAM 20113 drag and drop here to add to subsystem
2 CoreGPIO 30120 5
ore ® MSS FIC 0 - Fabric Master Subsystem
gj| Corel2C 70102 drag and drop here to add to subsystem
4 CorePWM 41106
=| CoresP 30156 @ MSS FIC 1 - MSS Master Subsystem ‘
5 CoreTimer 1110 drag and drop here to add to subsystem ‘
7 CorelARTaph 522 @ MSS FIC 1 - Fabric Master Subsystern
3 Fabric AMBA Slave 0.0.102 |I drag and drop here to addfto subsystem =
@ MSS Perpherals
Fabric Master Cores Configure Enable Mame
- [ |mpayarrs
Core Version @‘
v
1 Fabric AMBA Master 0.0.102 I I MM_UAR TR
O |msscs
O |mssics
@F [] S5 _SPL,0
O] pris
O |mssspo
Ch|pssuse
[ | passptac
] |misscan g
To move a perjpheral from one subsystem fo another, drag it from its present focation and dropit onto thedesired sushsystam.
You cannot drag and drop onto MSS Perjpherals.
Masters are in bold and blue.

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 ... Lo e

Configuration
Transmit-Recsive
Duplex Mode Full Duplex -

Transmission Mode

Connect To
Maodem
Use Modem [
ConnectTo |10 T

Help

———

Figure 9 » Configuring MM_UART _1

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.

(@ system BuilderClocks ' — '“ _‘.l [T
> Device Features » » Peripherals » y Clocks » » Microcontroller » 7 SECDED »y Security y »  Interrupts » » Memory Map »

Configure clock requirements

HEDMA AHE Bus Mams

Cat Canleollen

Clock | FabricccC | chip Oscllatars

|

I

System Clock |

)

50.0 MHz !

)

| [on-chip 25/50 Mz RC Oscillator Y ol ;

|

|

Cortex-M3 and M35 Main Clock i

|

IM3_CLK = 100.00 MHz 100.000 | ]

|

|

MDDR Clocks ]

T I

MDER CLK =z ek [V~ !

BOR/sMC FIC CLK BN R |

)

|

MSS AFB_0/1 Clotks |

]

APB O CLK =M3_CLK [ 100.000 |

)

APB 1 CLE =M3_CLK [ 100,000 |

I

|

Fabric Intepfaice Clodks 1

|

FIC 0 CLK =m3ck/ (L~ |

I

FIC 1 CLK -mzck/ (1~ 1

|

|

Fabric DDR. Clocks ]

I

FODR. CLK = [100 MHz 1
I Fahrir

FODR SUBSYSTEM CLK ~ =FDDR CLK/ [+ !

I

Figure 10 » System Builder — Clocks Page
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14. Click Next. The System Builder — Microcontroller page is displayed. Leave the default settings.
15. Click Next. The System Builder —- SECDED page is displayed. Leave the default settings.

16. Click Next. The System Builder — Security page is displayed. Leave the default settings.

17. Click Next. The System Builder — Interrupts page is displayed. Leave the default settings.

18. Click Next. The System Builder — Memory Map page is displayed. Leave the default settings.
19. Click Finish.

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

\mp—zow RST_N WSS _READY
SA_0_PADSE@ —------- ~@ESF U DS |

FAB COC_ANSE

MMUART_1_FABRICE]

INT_ANSE]

#F

Figure 11 « System Builder Generated System

Connecting Components in SPI_Flash_0 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 select Mark Unused.
Expand FAB_CCC_PINS, right-click FAB_CCC_GLO0 and select Mark Unused.
Click File > Save. The SPI_Flash_0 is displayed as shown in Figure 12.

No ok oN

SPI_Flash 0

+ : FAB RESET N POWER ON RESET NI X

CBYRST_N MSS_REALY X

SA_0_PADS
FAB_COC_FANSEH
MMUART_1_FABRICEH
INT_AMS

&

Figure 12 + SPI_Flash_0 Design

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
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1. To generate the required drivers click Design > Configure Firmware and clear all drivers except
CMSIS, MMUART, PDMA, and SPI as shown in Figure 14.

Note: Select the latest version of the drivers.

Startpage 8 X | sl Fashtop 8 x | E2J DESIGN_FIRMWARE & X |

=
o
IGenerahel l Instance Name Core Type ‘ersion Compatible Hardware Instance
i V] BmartFusion2_CMSIS_0 SmartFusion2_CMSIS SPI_Flash_M35
2 D t:' SmartFusion2_MSS_HPDMA _Driver_0 SmartFusion2_MSS_HPDMA _Driver 2.0.101 SPI_Flash_MsS
3 !3 SmartFusion2_MSS_MMUART _Driver_0 SmartFusion2_MSS_MMUART_Driver 2.0.101 SPI_Flash_MSS:MMUART _1
4 D %I SmartFusion2_MSS_NVM_Driver_0 SmartFusion2_MSS_NVM_Driver 2.0.103 SPI_Flash_MsS
5 qg SmartFusion2_MSS_PDMA_Driver_0 SmartFusion2_MSS_PDMA_Driver 2.0.102 SPI_Flash_MSS:DMA
6 !3 SmartFusion2_MSS_SPI_Driver_0 SmartFusion2_MSS_SPI_Driver 2.0.103 SPI_Flash_MSS:SPI_0
7 D t:' SmartFusion2_MSS_System_Services_Driver_0 SmartFusion2_MSS_System_Services_Driver 2.0.103 SPI_Flash_MsS
8 [} t:' SmartFusion2_MSS_Timer_Driver_0 SmartFusion2_MSS_Timer_Driver 2.0,101 SPI_Flash_MsS

Figure 13 » Configuring Firmware

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

B 5P1_Flash_top & %

RIELEY
Generate Corfipongnt i

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.

0 Errors 4, Warnings o Info

Warning: Design congaing firmwaSgEENri
&:\. ning: COpen FirmEaView to inWERE your \QGEEagn's £
eInfn: Firmware drivers\guécessfully generated. |:|
-Infn: Keil workspace was @uceessfdlly generated. -

verSQEMAE need toc be downlocaded cor have been disabled for generaticn. You may want to:

Fam: SmartFusion? | Die: M25050T |Pkg: 896 FBGA | Verilog

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 1/O Editor
window is displayed after completing Synthesize and Compile.

Design Flow
PCIe_Demo_top B Q/

Tool a

4 |} Create Design
&4 System Builder
Ed Create SrnartDesign
Create HDL
;—H Create SmartDesign Testbench
Create HDL TestBench
4 b Verify Pre-Synthesized Design
. Simulate
> » Create Constraints

m

i 4 | Implement Design
[Ty S Synthesize
4 p Verify Post-Synthesis Implemientation
B Simulate
v 5 Compile
+L Configure Flash*Fregze
i a:; Place and Route
4 Edit Constraints
W w 3
%’ Flootplan Constraints

E e r oy . T [

] rr_i I

Figure 16 * 1/0 Constraints
2. In the I/0 Editor window, make the pin assignments as shown in Table 2.

Table 2 » Port to Pin Mapping

Port Name Pin Number
MMUART_1_RXD_F2M R29
MMUART_1_TXD_M2F R24
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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 1/0s. After the pins are assigned, the I/O Editor window is displayed as shown in
Figure 17.

*F 1O Editor - SPLFlash top* s v wniee TN =~

File Edit Miew Tools Help

HEHZ22 &+ 5 &9

TE[ Cnmmlit and Check l
| Port Mame & I Direction I 1jO Standard I Pin Mumber I Locked I Bank Mame I
T_1_RXD_F2M | input LVLMUS S K2y /] Bank::

MMUART 1 TXD_M2F Output LVCMO525 24 Bank3
SPI_0_CLE Inout LWCMO525 Va2 = Bank3

SPI_0_DI Input LVCMO525 ¥30 Bank3

SPI_0_DO Output LVCMO525 W27 4. |Bank3
SPI_0_550 Inout LWCMO525 Was Bank3

Figure 17 < /O Editor

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

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

Project  File Edlt ‘u’lew Design Tools  SmartDesign Help

NaH Y9l

Design Hlera'chy

[ Generate Programming Data L

Figure 18 * Generate Programming Data

Step.3: Programming the SmartFusion2 Board Using
FlashPro

1. Connect the FlashPro4 programmer to the J59 connector of the SmartFusion2 Development Kit.

2. Connect the jumpers on the SmartFusion2 Development Kit board as listed in Table 3 on
page 16. For more information on jumper locations, refer to the "Appendix C- SmartFusion2
Development Kit Board Jumper Locations" on page 44.

CAUTION: While making the jumper connections, the SW7 power supply switch on the board
must be in OFF position.
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Table 3 « SmartFusion2 Development Kit Jumper Settings

Jumper Number Settings Notes

J70, J93, J94, J117, 1-2 closed | These are the default jumper settings of the Development
J123, J142, J157, J160, Kit. Ensure that these jumpers are set properly.

J167, J225, J226, J227

J2 1-3 closed

J23 2-3 closed

J121, J110, J119, J118 1-2 closed | To connect the SmartFusion2 SPIO to the-external flash

Connect the power supply to the J18 connector.

SW7 power supply switch.

Refer to "Appendix B - Board Setup for Programming the Tutorial" on page 43 for information on

3.

4. Switch ON the
board setup fo

5.

r running the tutorial.

window as shown in Figure 19.

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

Design Flow

=

SPI_Flash_top

Tool

v
v

<<

% Compile
+] Configure Flash*Freeze
?!,:; Place and Route
P Edit Constraints
+= 170 Consfraints
(b Timing Constraints
da Flgorplan Constraints
P Verify PostLayout Implementation
+l Generate Back Annotated Files
. Simulate
(B, Verify Timing
Ih Verify Power
P Edit Design Hardware Configuration

F

F

Il Prégramming Connectivity and Interface

& Programmer Settings
fes Device I/O States During Programming

¥ Configure Security and Frogramming Options

@ Security Policy Manager
@‘ Programming Features
@‘ Update eNVM Memory Content
» Program Design
: Generate Programming Data

a0

m

B Rpun PROGRAM Action |

» Debug Design
+£3, Instrument Design
€D SmartDebug Design

Figure 19 *» Run Programming Action
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Step 4: Building the Software Application Using Keil uVision 5 IDE

Step 4: Building the Software Application Using Keil uVision 5

IDE

1. After successful programming, open the Keil uVision project by double-clicking Write Application
Code under Develop Firmware in the Design Flow window as shown in Figure 20.

Design Flow

SPI_Flash_top

Tool

]

»

b

{® Verify Timing
(o} Verify Power
Edit Design Hardware Configuration
Il Programming Connectivity and Interface
an Programmer Settings
i Device I/O States During Programming
Configure Security and Programming Options
@ Security Policy Manager
@‘ Programming Features
@‘ Update eNVM Memory Content
Program Design
@‘ Generate Programming Data
B Run PROGRAM Action
Debug Design
-Q Instrument Design
€ SmartDebug Design
Handoff Design forPraduction
4| Export Programming File
+L| Export Pin Report
+L| ExportBSDL
+L| Export IBIS Model
Develop Firmfiware

8 Wiite Application Code |

n

m

Figure 20 * Invoking Keil uVision from the Libero SoC Software
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The Keil uVision workspace is displayed, as shown in Figure 21.

D:\APPS_TUTORIAL\SmaﬂFusinnZ_KEI!__TmiaT\SP{_Hash\Kﬂ“SP[i_MSS_WS_IM _ﬂwnm ‘ [E=E=)
File Edit View Project Flash Debug Peripherals Tools 3SVCS Window Help
NS dd s aB|2c|es | PRAR|E=E=EG > Hlas#lale oo &|[F)

D B | | cotems Flash EFIF AR N
ﬂojé’ﬁ
ElE= Wark5pace

E@ SP1_Flash CM3_hw_platform

| 2533 Cortex-M3 Flas

. EME3 CMSIS
@ Headers
--@ drivers
--@ drivers_config

L B hal

B3 SP1_Flash_MSS_CM3_app

2429 Cortex-M3 Flash

--@ Source Files
{77 Library Files

EPlojed |GBooks | {} Functionsl [].’Templates

ULINK2/ME Cortex Debugger
e

2. Browse to > location in the design files folder:
SPI_Flash_Keil_Tutorial_DF\SourceFiles.
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The uVision window displays the main.c file, as shown
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Step 4: Building the Software Application Using Keil uVision 5 IDE

in Figure 22.

8
kA DAAPPS_TUTORIAL\SmartFusion2_KEIL Tutoria\SPL_Flash\Keil\SPI_Flash_MSS_CM3_hw_platform.uvproj - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
I SHd| s 2RI o e | = E e | & HRe Qe o0& &
& 2 | | conechs Flash EEIE R X
Project o B - X
E-Z= WorkSpace L [ e R R R R R R R R R R R R R R R R R R R R R R R R R R R R A R R R R R R A R R R R R R A R AR AR AR AR AR R AR AR AR AR AR RRR AR pal
[ER==] 5P Flash_M! 2 # 2013 Microsemi SoC Products Group. All rights reserved. 1
B-224 Cortex-M3 Flash 3 i
{:‘ CMSIS = * This example project demonstrates communications with an exteg@al flash
D Headers 2 : =
CI-E drivers 7 | * Please refer to the file README.txt for further details about this ekample.
8 ®
g ® SVK
10 * SVE =47 +0000 (Fri, 28 Feb 2014) ¥ b
27 drivers_config 11 x/
BT hal 12 :3_-:H.ss_}::i:r.e‘_-'r(.ss_p:i.rr.e.Z’.”
23 SPLFlash_MSS_CM3_app g CSimISiope/imns SPART
E'ﬁ Cortex-M2 Flash 14 '3_-‘at25:if64l‘_- at25dfé&41.h"
T ik e rs/mss_uart/mss_uart.h"
=423 Source Files 15 = =
main.c 1 e BUFFER_A SIZE 10
{77 Library Files 18
19 Manufactuer and device IDs for Atmel ATZSRDEEED SPT SlESi. s
20 FLASH MANUFACTURER_ID (uint8_cj@sTF
21 12 FLASH DEVICE ID (uint8_gRex48
22 G/ *
23T * Static global variables
24 !
25 static uint8_t g_flash wr buf [BUEEERANSIZE|E
26 static uint8 t g_flash rd bufBUFFER _ASIZE];
27
28
29 [H]/*
30T Messages displayed g the NUERT .
2 ¥ o
2% roner ninrf + o ofessrine momil =
EProject @Eaal‘: {} Functions [].’Timplate; 1 n . 1
Build Output Ll
Build Project 'SPI_Flash MS55_CM3_app' - Target 'Cortex-M3 SRAM' -
compiling main.c...
D:\APPS_TUTORIAL\Srr.aItF'JsionZ_KEIL_T'.1t.orial\SPI_Flas':l\Z(eil\main.c[92]: warning: #223-D: function "printf" declared implicitly
printf ("\n\r Writing data 0 - 9 to Flash\n\r"): E
D:\APPS_TUTORIAI_\Srr.aIt.Fusionz_E(EIL_T'.11:,o1'ial\SPI_Flash\l(eil\rr.ain.c(llo]: warning: #111-D: statement iz unreachable
return 0; =
i el Ve
4 ¥
ULINK2/ME Cortex Debugger
= = == —

Figure 22 + uVision Workspace main.c file

4. at25df641 SPI flash drivers are not included in the Libero generated uVision workspace. To
include the drivers in'the uVision workspace, browse to the location of the at25df641 drivers in the

design files folder:

<download_folder>\SF2_SPI_Flash_Keil_Tutorial DF\SPI_Flash_Drivers folder.

5. Copy the at25df641 folder to the drivers folder of SPI_Flash_MSS_CM3_hw_platform project in
the uVision workspace.
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6. Right-click drivers and add the driver file (at25df641.c) to SPI_Flash_MSS_CM3_hw_platform
project in the Keil uVision workspace as shown in Figure 23.

File Edit View Project Flash Debug Peripherals Tools 5SVCS  Window Help

=" - I @ | | | m | | 2 read Hae|als
BN | Corttex-M3 SRAM & &= e @
Project o B main.c
EE WorkSpace 35  ARERRARERRREERRF% OmartFusion2 M55 SPI Flash exampl
=Rl SP1_Flash_M _hw_platform BT 0 kbbb bbbk A bbb bbb bbb bk b bk A b R bbb bbbt R bl
EE Cortex-M3 SRAM 37 This example project demonstrates the us@f the Sr
-7 CMSIS 38 block.It reads and writes the content of SElextern:

L e e . ook

40 E_‘_.fxmuxxxmuxxxmuxxxxxxxxxxxxxxxxxxxxxxxxirxkxi-mimm

E-{Z7 Headers
o B

r ;2\ Options for SPL_Flash_MS5_CM3_hw_platform - Group 'drivers'... Alt+F7
T
| Add Mew Item to Group "drivers'...
B3 drlvl Add Existing Files to Group "drivers'... I)IS = M7
-7 hal Add Group...
Ela 5P Flash_M Remove Group 'drivers’ and its Files
Cortex-1
= E i ﬁ Project "SPL_Flash_MS55_CM3_hw_platform’ Components e = O
563 Sour I
L Open File
B Libre Open List File
: 0000000
Open Map File arcd,
Open Build Log E_Unm:_snsoo_anun,
S UART DATA 8 BITS | M55 1
Rebuild 'SPI_Flash_MS5_CM3_hw_platform(Corttex-M3 SRAM) ring (&g mss uartl, g greet

Build 'SPI_Flash_MS5_CM3_hw_platform(Corttex-M3 SRAM) F7

Translate File te and read Buffers

Stop build
oop_count < (BUFFER A SIZE)
v | Show Include File Dependencies

64 g flash wr buf[loop count] = loop count;

&5 g_flash rd buf[loop count] = 0x00;

(14 }
|| &7

[3:1

&9 £

T0 * Flash a i ialization
|| Fr "y

Figure 23 * Project Explorer Window

20 Revision 1



& Microsemi

Step 4: Building the Software Application Using Keil uVision 5 IDE

7. Change SPI_Flash_MSS_Cm3_hw_platform debug mode to Cortex-M3_SRAM by selecting
Cortex-M3_SRAM from the drop-down list, as shown in Figure 24.

r ~
E DAAPPS_TUTORIALSmartFusion2_KEIL_TutoriahSPI_Flash\Keil\SPI_Flash_M55_CM3_hw_platform.uvproj - uVisicn E@g
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
=2 - R Y | m | == | @ Daelale oo el R
2 8@ 0] 9| [cortervs sram Al &= ¢ @&
Cortex-M3 Flash =
e Corttex-M3 SRAM §] main.c Tk
E"EE WDmSpME s SRR R R R R R R R R R R R R R R AR AR AR AR E AR A AR E AR E AR ERE
Ea SP1_Flash_| | | 2 * (c) Copyright 2008-2013 Microsemi SoC Products Grough 411 rights[jj
| 252 Corttex-M3 SRAM A
"{:l CMSIS 4 bd T:‘:is example project demonstrates communications with a@@xternal e
{77 Headers 2 aevice -
- dr!\rers 7 * Please refer to the file README.txt for further deflils aboutNgER
+]-{7] drivers_config g " q
L E-E7 hal 8 | * SVN SRevision: 5510 §
-3 SPI_Flash_M55_CM3_app 10 * GVN SDate: 2014-02- 18:29:47 +0000 (Fri, 25gFEERS014GE
=-#29 Cortex-M3 SRAM SHaL */
Ea Source Files 12 i "drivers/mss_pdma/mss_pdms.h"
e 13 "drivers/mss_spi/mss_spi@he
: z i} Al "drivers/at25df641/at25dfG@Rh"
-{Z3 Library Files
& o i3 e "drivers/mss_uart/mss uart.Ng
16
17 #define BUFFER A SIZE 10
18
19 /* Manufactuer and device IDs fq@Atme]l ATZJMEEM1 SPI Flash. */
20 #define FLASH MANUFACTURER ID f@mncs t) Ox1E
21 #define FLASH DEVICE ID (UIINES, r) OfdF

ElProject @B-}:I's {} Fundtions [].,Timplatis 4 i ’ ¢

23 H/*
23T # Static global vari@fles
L

25 static uint8_t g flasRwAbuf [BUFEER A SIZE]:
26 static uintB8_tgGfl ash\Ed@hbuf [BUEEFR A SIZE]:

Fi

Build Cutput a

assembling startup mM2SXXX.S... -
compiling system m2sxxx.c... b
compiling mss_pdma.c... |E|

compiling mss_spi.c...
compiling mss_uart.c...
compiling at25df64l.c...

B e

Select the target to use ULINK2/ME Cortex Debugger

Figure 24 + Cortex-M3_SRAM Settings

This tutorial uses printf statements to display memory read data. Redirection of the output of
printf () to a UART is enabled by adding the MICROSEMI_STDIO_THRU_UART symbol.
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Follow the steps given below to add MICROSEMI_STDIO_THRU_UART symbol:

a. Right-click Cortex - M3 SRAM under SPI_Flash_MSS_CM3_hw_platform and click Options
for SPI_Flash_MSS_Cm3_hw_platform - Target Cortex - M3 SRAM.

[
ﬂ D:MVAPPS_TUTORIALYSmartFusion2_KEIL Tutorial\SP1L_Flash\Keih\SPI_Flash_MS5_CM3_app.uvprej - uVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
== N- i @ | \ | o \ 1t | A2 @ e« & &
S EE S| B s K| BB S @
Project o 3 main.c - X
B WorkSpace 51 -
=3 SPI_Flash_MS5_CM3_hw_platform 52 /* Disable Watchdog */
E1-453 Corttex-M3 SRAM 53 SYSREG->WDOG CR = 0x00000000;
: 54 MS5_UART init (&g mss_uartl,
55 M55 UART 57600 BAUD,
56 M55 UART DATA 8 BITS | MSS UART WO PARITY | MSS UART OWE S
S MS5S UART polled tx string(&g mss uartl, g greeting msqg):
mss_pdma.c 58 = = i e = o = =
mss_spi.c 59 /=
60 *# Initialize the write and read Buffers
61 “/
62 for (loop_count = 0; loop count < (BUFEER A SIZE)g@docp gount+i) 2
F=iE {
64 g flash wr buf[loop count] = loop cQubE:
7 i = S =|
: 65 flash rd buf[loop count] = 0x00; 3
SE&E] Cortex-M2 a_ L i 1
L £3 Seurg 4% Options for SPL_Flash_MS5_CM3_app - Target 'Cortex-M3 SRAM'... Alt=-F7
Add Mew Item to Group...
Add Existing Files to Group...
Add Group...
Remove ltem
é Project "SPI_Flash_MSS_CM3_app’ Components
Cpen File -
B project | FBooks Open List File b
Build Output Open DAAPPS_TUTORIAL\SmartFusion2_KEIL_Tutorial\SPI_Flash\Keil\ls(\SPI_Flash_MS5.CM3_app.map n @
Open Build Log -
{| Rebuild 'SPI_Flash_MS5_CM3_app|Cortex-M3 SRAM)'
£ Build 'SPI_Flash_MS5_CM3_app(Cortex-M3 SRAM)' F7
Translate File
Stop build
v | Show Include File Dependencies
Il }
Configure target options ULINKZ2/ME Cortex Debugger
.. =

Figure 25 « Target Options

b. Go to C/C++ tab and enter MICROSEMI_STDIO_THRU_UART at Define under Preprocessor
Symbols as shown in Figure 26 on page 23.

c. Click OK:

22 Revision 1



& Microsemi

Step 4: Building the Software Application Using Keil uVision 5 IDE

F S ™
4 Options for Target 'Cortex-
L] Options for Target 'Cortex-M3 SRAM' 5

Devicel Target I Output I Listing I User C/Car |A5n1 I Unkerl Debugl |tilties I

I — Preprocessor Symbols
Define: IMICHOSEMI_STDIO_THHU_U&F{T
Undefine: I
— Language / Code Generation
I Strict ANSIC e
Optimization: ||_e\,-e| 0{00) "I [~ Enum Container always int I‘ﬂ-'”sDecmed” :"
[~ Optimize for Time [™ Plain Charis Signed [ Thurb Mode
I~ Split Load and Store Multiple ™ Read-Only Position Independent [ Mo Auto Includes
[™ One ELF Section per Function [ Read-Wite Position Independent
1”?;;113 I.f;.fCMSIS;.fCMSISf’startup_arrn;.f’drivers;.fdﬁvemfmﬂjdma;.fdn\rersfmss_spi;.fdn\ra'sfmss_uart;.f _I
s
Misc
I Controls I
[ Compiler  |-c —cpu Cortex-M3 -0__EVAL -D__MICROLIB -g 00 -apcs=interwork -1/ - /CMSIS - -
control |1 /CMSIS/startup_am -|./drivers -|./drivers/mss_pdma -./drivers/mss_spi . Adrivers/mss_uart -
string —

0K I Cancel Defaults Help

P — T —

Figure 26 * Target Options-Add Symbols
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8. Right-click Cortex-CM3_SRAM under SPI_Flash_MSS_Cm3_hw_platform and select Build
SPI_Flash_MSS_Cm3_hw_platform (Cortex-CM3 SRAM) as shown in Figure 27.

-
KA DAAPPS_TUTORIAL\SmartFusion2_KEIL Tutoria\SPI Flash\Keil\SPI_Flash_MSS_CM3_hw_platform.uvproj - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
TEH@| s B9 ™ | m |
& B e | ¥ corterMs sram EFIF AR N
Project n B T - X
B WorkSpace L[] /e e e R e R R R R R X
= SP 2 * (c) Copyright 2008-2013 Microsemi SoC Products Groupd F
= e = 7 g
};\ Options for SPL_Flash_MSS_CM3_hw_platform - Target 'Corttex-M3 SRAM'... At+F7 Eores communications with SO external |
1=
d Add Mew Item to Group...
{23 drin » e : - . Y. \ 2
o d Add Existing Files to Group... CHME.cxt for further deg@ils aboufl| Ehi|
¥ iy
{:‘ hal Add Group..
E1-E3 SPLFlash_| Remave Item +0000 (Fri, 28_FBebaz014% &
=43 Cortex| dy Project 'SPLFlash_MS5s_CMS_hw_platform’ Components
pdma.h"
Open File Didh"
Open List File A"
part . @®
Open Map File
Open Build Log
Rebuild 'SPI_Flash_MS5_CM3_hw_platform[Corttex-M3 SRAM) pEAAtm=]l ATZSEESS]1 SPI Flash. */
Build 'SPI_Flash_MSS_CM3_hw_platform(Corttex-M3 SRAM)' el GRRCE_C) Ox 2
(oEZmE8 t) OxEE
Translate File -
5top build
v | Show Indude File Dependencies DEFFER R SIZE]:
Fai THETIC UINTO U _g rrasnera Dur[SUEEER A SIZE];
27 A
E project | @¥Books | {} Functions | [, Templates| || < [ ] [
Build Qutput 18
assembling Startup M2SXXX.S... -
compiling SysStem M2SXXX.C... o
compiling mss_pdma.c... |E|
compiling mss_spi.c... -
compiling mss_uart.c...
compiling at25df64l.c... i
el .
Build target files ULINK2/ME Cortex Debugger
b

Figure 27 + Build HW Platform Window
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9. Right-click SPI_Flash_MSS_CM3_app and select Set as Active Project.

-
D:\APPS,TUTOR]AL\SmarlFushanKHLﬁTumﬁa’\SPLFIash\KeiI\SPLFIISI'LMSSJZMSJW ,_platform.uvpraj - pVisicn i

File Edit WView Project Flash Debug Peripherals Tools SVCS Window Help
N de| & s’ 9 o | | == E | o HEe Qe
& @ | 9| corttex-s sram EEIN R
Project a2 bl
== WorkSpace e oo
[ER==] SF1_Flash_MSS_ | 2 * (c) Copyvright 2008-2013 Microsemi SoC Products Group. All rights(J]
E423 Corttex-M3 SRAM 3 %
(7 CMSIS 4 * This example project demonstrates communications witW@m external|_
{2 Headers 2 S asvices
i drivers 7 | * Please refer to the file README.txt for further detadfls abaub, chi
{23 drivers_config 8 - i
{77 hal £ * SVN $Revision: 5510 §
: i o 10 * SVN $Date: 2014-02- 18:29:47 +0000 (Fri, 28 Feb 201\ S
E-#29 Cortex-M3 Set as Active Project 11
é £5 Source Files 12 "drivers/mss_pdma/mss_pdma.h"
Thaine k] "drivers/mss_spi/fmss_spi.h"
nATiv 2 2 "
=7 Library Files ik er;Jersfat,zSde&lfat,zSdfaal.n
15 "drivers/mss_uart/mss_ua¥Ean"
16
17 #define BUFFER A SIZE 10
18
19 /* Manufactuer and device IDs fg@atmel ANSERF641 SPI Flash. */
20 #define FLASH MANUFACTURER ID {aintg t) Ox1E
21 #define FLASH DEVICE_ID {Bints t)Oox48
22[H/*
23 * Static global variab@is®
24 o
25 static uint8_t g_flash wr buf[SUFEER A SIZE]:
26 static uint8_t g_flash rd Ouf(BUFEER A SIZE]:
27
=] Project @Baal;s {} Functions | Uy Templates | || < | LI} | ¢
Build Qutput a
assembling startup mIsSxXXx.sS...
compiling system mlsxxx.c...
compiling mss_pdma.c...
compiling mss_spi.c...
compiling mss_uart.c...
compiling at25dfe4l.c...
e e ey ey
4 3
J| Set selected Project active ULINK2/ME Cortex Debugger
- — —

Figure 28 » Set as Active Project
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10. Change SPI_Flash_MSS_CM3_app debug mode to Cortex-M3_SRAM by selecting Cortex-
M3_SRAM from the drop-down menu as shown in Figure 29.

K DAAPPS_TUTORIAL\S martFusion2_KEIL Tutoriah\SPI_Flash\KeiNSPI_Flash_MSS_CM3_app.uvproj - pVision (BN

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

TSH@| L B9 o | m | = fz | 2 Fa#dal e  o&

& €| 9| [cotemmsran R AR S @

G = e
Cortex-M3 SRAM A

E-Z WorkSpace [T e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e R e e e -
Ela SP1 Flash_MSS_CM3_hw_platform * (c)} Copyright 2008-201 igh

21-E54 Corttex-M3 SRAM

{7 CMsIS

T Headers

{Z7 drivers

drivers_config

w
=
=
1]
H
i}
w
m
g
|58
[
[5]
3]
m
H
]
5%
15
0
o
w
0]
H
s}
=

i
o
=
=
H
i

[1s]
=)
o
0

2

&

= # This example project demonstrates communications with S@external

5 * device. —
6

T

8

* Please refer to the file README.txt for further def@ils abouC{Ehi

] * S5VN FRevision: 5510 §

10 * SVN $Date: 2014-02- 18:29:47 +0000 (Fri, 2B szl <Y

=5 Cortex-M3 SRAM atal

Source Files 12 de ivers/mss_pdma/mss_pdma.h"
Al ale] de vers/mss_spi/mss_spi@hr
{23 Library Files 14 ie vers/at25df641/at25d0ga. h"
s R de vers/mss_uart/mss_uart . @
16
17 #define BUFFER A SIZE 10
18
N 18 /* Manufactuer and device IDs fq@Atmel ATZSEESG1 SPI Flash. */

FLASH MANUFACTURER ID (a2ncsd c) Ox1E
FLASH DEVICE ID (OZREs c) 0«98

| b

Eiject @B-}JI: {} Functions [].‘Templﬂte: 1 s

Build Output B8
assembling Startup M2SXXX.S... -
compiling sSysStem M2SXXX.C...
compiling mss_pdma.c...
compiling mss_spi.c...
compiling mss_uart.c...
compiling at25df64l.c...
compiling sys_config.c...
assembling hal.s...
assembling hw_reg access.s...
compiling cortex nvic.c...
ereating Library...
"-\obj\5PI_Flas'n_MSS_CHS_hw_plat.form.lib" =0 Erzgelfs), 0 Wakning(s). )=

« b

m

LI_ ULINK2/ME Cortex Debugger

Figure 29 - Cortex-M3_SRAM Settings
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11. Right-click Cortex-M3 SRAM under SPI_Flash_MSS_CM3_app and click Options for project.

(o — B
LA D:AAPPS_TUTORIALSmartFusion2_KEIL TutoriahSPL_ Flash\Kei\SPIL_Flash_MSS_CM3_app.uvproj - pVision - o=
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
=" - ARy \ | m | IE IR B Faea e o&
& @ (| ¥ cortexhs sram BTN
Project 8| e - X
- WorkSpace 51 a
=<3 SPI_Flash_M55_CM3_hw_platform 52 /* Disable Watchdog */
E1-427 Corttex-M3 SRAM 53 SYSREG->WDOG_CR = 0O 00;
54 M55_UARRT_init(&g_mss_uarcl,
& Headers 55 M55 _UART 57600_BAUD,
E 56 MS5 UART DATA 8 BITS | MS5 UART NO PARITY | MSS5,UART ONE S
-3 drivers 57 MSS UART polled t=x s:rEng(&E mss_u;rcl, g gxegcing_msgl; = = =
mss_pdma.c 58 = = ol T ) = =3
mss_spi.c 59 /=
mss_uart.c &0 * Initialize the write and read Buffers
at25dfidl.c 61 | .
{77 drivers_config &2 for (loop_count = 0; loop_count < (BUFFER A SIZE); loop_countc+#) B
63 [ {
64 g_flash wr buf[loop_count] = loop_count:
65 g_flash rd buf[loop count] = 0Ox00; £

Build Output

4

project | €36

AIt+Ff"

Options for SPI_Flash_MS5_CM3_app - Target 'Cortex-M3 SRAM ...

Add Mew Item to Group...

Add Existing Files to Group...
Add Group...
Remove ltem

é Project 'SPI_Flash_MS5_CM3_app' Components

Open File
Open List File
Open DAAPPS_TUTORIAL\SmartFusion2_KEIL_Tutorial\SPI_Flash\Keil\Ist\SPI_Flash_MS5_CM3_app.map

+ B

Open Build Log

Rebuild "SPL_Flash_MS5_CM3_app(Cortex-M3 SRAM]
Build 'SPI_Flash_MS5_CM3_app(Cortex-M3 SRAM)' F7

Translate File

Stop build

v | Show Include File Dependencies

Configure target options
=

ULINKZ/ME Cortex Debugger

Figure 30

Target Options

Revision 1

27



& Microsemi

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

FPGA

12. Click the Debug tab and browse the //SF2_SPI_Flash_Keil_Tutorial_DF/SourceFiles/ folder for

initialization file provided as shown in Figure 31.

Kk Options for Target 'Cortex-M3 SRAM'

==

Device] Target ] Output ] Listing ] User ] C;’CH] Asm ] Linker Debug ] Hilities ]

= Use Simulator Settings || ' Uss: [ULINKZ/ME Cortex Debugger ~| Settings
I Limit Speed to Real-Time
¥ Load Application at Startup ™ Run to main() [¥ Load Application at Startup ¥ Run to main()
Initizlization File: Initialization File:
J [\ \SPI_Fimsh_sourcs\SPI_Fash\Keil\W J Edill 1
Restore Debug Session Settings Restore Debug Session Settings .
[¢ Breakpoints [+ Toolbox [¥ Breakpoints [¥ Toolbox
[# Watch Windows & Performance Analyzer ¥ Watch Windows |
[+ Memory Display [+ Memory Display
CPU DL Parameter: Driver DLL: Paramgter:
|SAF~!MCM3.DLL | |SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DLI'u1.DLL |-pEMEEH |TLI'u1.DLL |-pEMEEH
ok | [ _.Chncel | [ Defouts |

Figure 31 « Target Options - Initialization File

13. Click the Utilities tab'and uncheck Use Debug Driver and Update Target before Debugging

check boxes.
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14. Select ULINK2/ME Cortex Debugger from the drop-down list and click OK as shown in
Figure 32.

F B
4 Options for Target 'Cortex-
[ Options for Target 'Cortex-M3 SRAM' S5

Device I Targetl Outpl_rtl Ustingl User I C."C-I—l-l Asm I Linker I Debug tilities |

—Configure Flash Menu Command
¢ |se Target Driver for Flash Programming | [™ Use Debug Driver

IULINKZ-"ME Cortex Debugger ;l Settings [~ Update Target before Debugging

it Fie: | J Ed... |

" |Use Bxtemal Tool for Flash Programming

Command :I _l

Argumerrts:l

[T Fun Independent

—Configure Image File Processing (FCARM):

Output File: Add Output File to Group:
Source Files ;I
Image Files Root Folder: I [” {Generate Listing
| ok ||| acamceia} | Deraurs | Help
| % y_ 4

Figure 32 » Target Options - Utilities Settings
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15. Right-click Cortex-M3 SRAM under SPI_Flash_MSS_CM3_app and select Build
SPI_Flash_MSS_CM3_app (Cortex-M3 SRAM) as shown in Figure 33. It compiles all of the
source files and links the object files into an AXF file to debug. Make sure that there are no errors.
Correct any syntax errors and rebuild if necessary.

ﬂ DAAPPS_TUTORIALSmartFusion2_KEIL_Tutoria\SPL_Flash\Keil\SPI_Flash_MS55_CM3_app.uvproj - pVision

-
=

i x|

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
1 SH&| L B9 | & |==nrmn = Hael@ale o e[
& 12 | 88| corenms sram EFSN RN
Project n B main.c o - X
E--EWorkSpa(e ak P R R R R R R e N LT T
Ea SPL_Flash_MSS_CM3_hw_platform 2 * (c) Copyright 2008-2013 Microszemi SoC Products Group .guillights| )
| 552 Corttex-M3 SRAM . - =
"{:l CMSIS 4 * T:i.s example project demonstrates communications wiBh an extegmal
.77 Headers 2 : devices
- dr!\rers T # Please refer to the file README.txt for furgsiiEEadetalliShaboutBRi
{77 drivers_config 8 "
9 * S
10 - 18:29:47 @AN0 (Fri RS Faoll¥ 01 Aac

Alt+ W—‘

Add Mew Item to Group...

Add Existing Files to Group...
Add Group...
Remove Ttem

j641 SPI Flash. */

Project "SPI_Flash_MS5_CM3_app’ Components

Open File

ElProject @Baal': {}

Open List File

Build Output Open D:AAPPS_TUTORIAL\SmartFusion2_KEL_Tutorial\SPI_Flash\Keil\Ist\SP1_Flash_MS55_CM3_app.map n @
Build Project 'SPI| Open Build Log -
creating Library..|
" \obj\5PI Flash M] { Rebuild 'SPI_Flash_MS5_CM3_app(Cortex-M3 SRAM)'
| Build 'SPI_Flash_MS5_CM3_app(Cortex-M3 SEAM)' 7
Translate File
5top build
v | Show Include File Dependendies
4 [
Build target files ULINK2/ME Cortex Debugger
Figure 33 * Build Application Window
Figure 34 shows the messages that are displayed in the console after the build.
Build Output LW ]| N
Build ProjectdtSBI"Flash MS5 CHM3 app' - Target 'Cortex-M3 SRAM' -

compi INDGERaSINCC. . .

D:\APPS TUTORIAL\SmartFusion? KEIL Tutorial\SPI_Flash\Keil\main.c(92):
printf ("\n\r Wrifing data 0 - 8 to Flash\n\r"):

D:\APPS TUTOREAL\SmafEFision2 KEIL Tutorial\S5PI Flash\Keil\main.c(110): warning:
return ‘@

2 warnings,

warning:

main.c: 0 errors
linking...
Program Size: Code=8692 RO-data=1024 RW-data=64 ZI-data=4528

".\a}:j\SPI_Flash_HSS_CHS_app.axf" - 0 Error(a), 2 Warning(s).

$223-D:

#111-D:

function "printf" declared implicitly

statement is unreachable

ULINK2/ME Cortex Debugger

Figure 34 + Build Output
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Step 5: Configuring Serial Terminal Emulation Program

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 J24 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 35 shows an example Device Manager window.

=4 Device Manager =E =

File Action View Help

&= | @ E Hal & B &S

4= wi-onteddhus -
- .18 Computer USB Serial Port (COM10) Properties L‘_hjl

:» -y Disk drives
B Display adapters
+ - DVD/CD-ROM drives

General |Port Settings | Driver | Details |

USE Serial Port (COM10)

:> ’33—3‘ Human Interface Devices =

> g IDE ATASATAPI controllers

b Keyboards Device type: Ports {COM & LPT)

:, --ﬂ Mice and other pointing devices Manufacturer: FTDI

> - Monitors Location: on USE Serial Converter D
»-F Metwork adapters

: ? Por‘ts (COM BLLPT) Device etatus
i 7 Communications Port (COML)
ECP Printer Port (LPT1
JZ_USB Serial Port (COML0) |

USEB Serial Port (COMT)

' USB Serial Port (COMS)

? USB Serial Port (COM®Z)

- 3 Processors

b -#| Sound, video and game controllers

This device is working propery. -

b M Systern devices
5 " Universal Serial Bus controllers

 F—T— .

Figure 35 » 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 PuTTY 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:
—/ 57,600 baud rate

— 8 data bits

— 1 stop bit

— No parity

— No flow control
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Step 6: Connecting the ULINK-ME to the Board and PC

This section describes the connection between the SmartFusion2 Development Kit board, ULINK-ME,
and host PC. Use the appropriate settings for the board that is in use.

1. Connect Pin 2 and Pin 3 on the jumper J93 on the SmartFusion2 Development Kit board.

2. Connect the USB A-Mini B cable between the host PC and the SmartFusion2 Development Kit
board. This is used to display the HyperTerminal communications.

3. Verify that the ULINK-ME debugger is connected to the SmartFusion2 Development Kit board
RVI Header as shown in Figure 36 and also to the host PC through a USB A-Mini B cable. The
ULINK-ME adapter has one LED that indicates connection status in the following ways:

— Blinking slowly indicates that ULINK-ME is ready to communicate with the debugger.

— Blinking speedily indicates that the target board is executing the program under debugger
control.

— Remaining ON during debugging indicates that the debugger has halted the target board.
— Remaining ON during download indicates that target download and verification is in progress.
4. Switch ON the SW7 power supply switch.

saacbandin

B

Figure 36 *« ULINK-ME Connections
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Step 6: Connecting the ULINK-ME to the Board and PC

Refer to "Appendix A - Board Setup for Debugging from Keil uVision" on page 42 for information
on the board setup for running the tutorial.

-
-
P

Figure 37 < ULINK-ME Debugger
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Step 7: Debugging the Application Project using Keil
uVision 5

1. Select Start/Stop Debug Session from the Debug menu in the uVision window to run it through
the debug hardware as shown in Figure 38. The processor code will be downloaded to the

SmartFusion2 eSRAM.
r - = ——— N
K2 DAAPPS_TUTORIAL\SmartFusion2_KEIL Tutoria\SPI_Flash\KeilSPI_Flash_MSS_CM3_app.uvproj - uVision =l
File Edit View Project Flash | Debug | Peripherals Tools SVCS Window Help
12" §| 3 ﬁ5| id} Start/Stop Debug Session CrlF5 |- Jg:| I E| =) g&‘ @‘ Y o & ‘ |
2 H @ | 98| cone 85 Resetcru
Project Run F5 S
Bl WorkSpace @ stop -
E{ﬁ SPI_Flash_MS5_CM3_hw_p £ step B
E-#53 Corttex-M3 SRAM
{77 CMSIS {}* step Over FI0 le project demonstrates the use of the SmartE@SionZpMSsS SPIThr\n'
507 Headers {} stepOut Ctri=F11 [pds and write the content of an external SBP flash device\r\l\ﬂ\"
Arh\n™;
243 drivers {} Runto Cursor Line St R B ... O
mss_pdma.c ¥ Show Next Statement ction.
s5_Spi.C B
ss_uart.c Breakpoints... Ctri<B
at25dftdl.c @ Insert/Remove Breakpoint Fa =
= uint32 t errors = 0;
i Enable/Disable Breakpoint Cri=F f .ddress = a;
| = ¢ Disable All Breakpoints it loop count; b
i . " " b i
| 3. - Kill All Breakpoints Ctrl+5hift+F9 7
=43 CU”;EX M ;TAM @ manufacturer id = a¢
- ource Files £ T
i =43 05 Support p | device id a:
@-{7 Library Files EEBn *lhie Watchdog
Memony Ma >WDOG CR = Oxi 00000;
4 2 R T init (&g mSSpuarcly
Inline Assembly... M55 UART “STe00NBAUD,
e G i e R M55_BBRET DATA 8 BITS | MS5 UART NO PARITY | MS5 UART ONE S
. — T _polled tx sEring(&q mss uartl, g greeting msg):;
58
=5 e 2
li=] Proje oaks unctions emplates - LN | o
[ Project | @ Books | £} Functions | 0 Templat < I ] »
Build Output LR
-
] b
Enter or leave a debug session ULINE2/ME Cortex Debugger
&

Figure 38 * Selecting Start/Stop Debug Session

34 Revision 1



& Microsemi

Step 7: Debugging the Application Project using Keil uVision 5

The code will automatically 'run to main' and then stop as shown in Figure 39.

r
| D:\APPS_TUTORIAL\SmartFusion2 KEIL
| File Edit View Project Flash Debug Peripherals Tools SVCS
NEHd| 4 B9 |mpnR:
AR ERG R R R R N REEL-[O)2- =- W -
Disassembly |
2000 DCW 0x2000 -
B50OE PUSH {ri-r3,1r}
wvolatile uint32 t errors = 0;
2000 MOVS 0, #0x00
9002 STR 0, [sp, #0x08]
wint32 t address = 0;

uintlé t loop count;
wint8 t i;

2600 MOVS 6, #0x00
uwint8 t manufacturer id = 0;

| oxzo000124 %001 STR r0, [sp, #0x04]
™
33, ™r\n\rin\
DA AR AR AR R R R KRR R R KRR R R KRR R R KRR R KRR R R R
H5E wherRdhkkRdlrddhd SmartFosion? M55 SPI Flas]
DB AR R R R RN R R R R R R R R R R R RN R R R R
37 This example project demonstrates the usg
38 block.It reads and write the content of
39 Ar\n";
Mode Thread R L e T T T e T T T e ]
Privilege Privieged QIT * main functiom.
Stack MSP 22 =
States 14149 43 int main() '
Sec 0.00141490 21
45 volatile uint32 t errors
13 uintss T address = U A
47 uintlé t loop_co
[E Froject | Z Registers 4| i

Command
Setup()}; Location/Value Type
SecupPC_SP(): 0x2000019C intf()
}
000000000 auto - unsigned int

< e

<not in scope> auto - unsigned int

<not in scope> auto - unsigned short

>

|ASSIG&\T BreakDisable BreakEnable BreakKill Brea

<not in scone> auto - unsianed char

ULINK2/ME Cortex Debugger t1: 0.00141490 sec

L—

Figure 39 » Debug Menu
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2. Click Run from the Debug menu as shown in Figure 40.

e e e e e ~
KA DA\APPS_TUTORIAL\SmartFusion2_KEIL Tutorial\SPI Flash\Kei\SF1 55 CM3_sppanproj -piision ol =
File Edit View Project Flash Peripherals Tools SVCS Window Help
‘Ned @ s @ id}| start/stop Debug session cnsrs kg | @
: | 81 T 0|38 resetcru - E- @ e
Registers ITE“ Te o a @
Register IVaIuE U Stop B 0x20000244 -
= Core DCW 0x0000
T3 step F11 |pcw 0xB8000
Step Over Flo |DCW 0x4003
DCW 0x808C
Step Out Ctrl+F11 oCW 0x2000
Run to Cursor Line Ctrl+F10 | DCW 0x23F0
Show Mext Statement DCH gL
DCW 0xB8048
Breakpoints... Ctri+p | DCW 0x2000
q = Broataat = DCW 0x8052
nsert/Remove Breakpoin oW fx2000 =
Enable/Disable Breakpoint Cirl+F9  DCW 0Ox0DOR 4
Disable All Breakpoints RO Sx2220 ;
Kill All Breakpoints Ctrl=Shift+F9 - R " 4 &
- X
05 Support ' ("\n\r %d",g_flash rd buf[i]); -
Execution Profiling 3
Memory Map... " \n\r\n\r External Flash wfite and reg@@hoperations are successful \n
Inline Assembly...
- Mode Thread Function Editor [Open Ini Filg)...
Privilege Privileged
- Stack M5P Debug Settings... 0:
- States 957520510 11 L}

Sec 9575205100 112 [
Epraject ERegisters < | m | ¥
Command 2 @ Callstack - legals 1 B
FUNC wvoid CnResetExec (void) i - locatiorMalue: Type

Setup () ; g | -
a
SetupPC_SP(); = main 0:x2000019C int i)
3 - ¥ _erfors _ aute - unsigned int
] % address <notin scope> auto - unsigned int

Figure 40 « Selecting Run from the Debug Menu
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Step 7: Debugging the Application Project using Keil uVision 5

On successful operation, the HyperTerminal window displays a message as Read Data From
Flash as shown in Figure 41.

# ° SPIHlash - HyperTerminal = | B |-
File Edit View Call Transfer Help

E XX

sxnnsnsnnxxxxnxxxxx SmartFusion? MSS SPI Flash example
This example project demonstrates the use of the SmartFusion? MSS SPI
block.It reads and writes the content of an external SPI flash device

*

Writing data @ - 9 to Flash
Read Data From Flash

m

Moo=l wWrN @

External Flash write and read operations are successful

Connected 0:00:19 Auto detect 57600 8-N-1

Figure 41 » HyperTerminal Window
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The Disassembly window is displayed in the middle of the Debug section as shown in Figure 42.

If not, click the Disassembly icon to display the Disassembly section.

W N
A DAAPPS TUTORIAL\SmartFusion2_KEIL TutoriahSPI Flash\KeilSPL_Flash_MSS_CM3_app.uvproj - pVision e ]
— — - e .
File Edit WView Project Flash Debug Peripherals Tools SVCS  Window Help
NEdad| s 3|2 o] A Flae@e el
;Ros?r|®|_(1}ﬁl{rp{}|f>| 'B'E'i'|$€"_
Registers
Register I Value "5’:"‘0\34' or hide the Disassembly main after scatterload:
L] LDR 0, [pc, #0] ; @0x20000194
220000190 0x20000192 4700 BX pai]
0x20000194 019D DCW 0x019D
0x200001%6 2000 DCW 0x2000
_ rt final cpp:
I 0x20000198 91F8 DCW 0x91F8 V =
0x2000019%4 2000 DCW 0x2000
C i ]
E{)OXQOOOO:LQC B50OE PUSH {ri-r3,1r}
45 wvolatile uint32 t errors = 0;
0x200001%E 2000 MOVS 0, #0x00
0x20000120 9002 STR 10, [sp, #0x08]
32456503 o Bl iR
(xFEDCEDAF b “?“ts - SR g
EDD 15 0. 2000(‘)1&2 2‘61(1); N 11:{0\4'5 6, #0x00
Lol * Lol int8 t fact: 5 "dx— o;
52000019C H uimnd =, manurac u13171 .
0x20000124 9001 STR 10, [sp, #0x04]
50: wint8 t dewvice_id = 0;
Sk
52: /* Disable Watchdog */
bitie A 0x20000126 9000 STR 10, [sp, #0x00]
53k SYSREG->WDOG CR = 0x00000000¢
Privilege Privileged —
- Stack MSP 0x20000128 4927 LDR i, [pc, #156] ; BOx2000024%8
- States 14149 0){2022?1“ 6;2: pumos sT-Rt = rd, [Il;:ﬂxﬁc]
- Sec 0.00141490 5 | _init (&g _mss_uartiy
55: MSS UART 57600 BAUD,
[Elproject | = Registers Ll — j 5 - 4
-
Command R al[Stap_
i
X | Name Location/Value Type
SRR © main / 0a000019C [int
SetupBC_SB(): E% main |int f0
- % errors aute - unsigned in
o (000000000 | aut: gned int
i @ address <not in scope> | auto - unsigned int
:: Execute upon software RESET @ loop_count | <notin scope> | auto - unsigned short
a| = | pa— -mb LA <not in scope> | auto - unsigned char
= &= a @ manufactu... 0:0 auto - unsigned char
| 2l

%
|ASSIGN BreakDisable BreakEnable BreakKill Breakl@si@ BreakSet

TR S T T

| b .- -
| (&4 Call Stack + Locals

! Show or hide the Disassembly Window

ULINK2/ME Cortex Debugger t1: 0.00141490 sec

Figure 42 + Disassembly Window
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Step 7: Debugging the Application Project using Keil uVision 5

3. Check the Registers section to view the values of the ARM® Cortex™-M3 processor internal

registers.

r
D:\APPS_TUTORIAL\SmartFusion2_KEIL Tutoria\SPL Flash\Keil\SPL Flash_MSS_CM3_app.uvproj - pVision - ‘ [E=HEER

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
Nedad| 4+ @’ - | [ =
EBO| BEE o | . ER-R R

°

Command 7 Call stack #IiBals, 7
N ‘ Narne Location/Value Type
B |

Setup () = T B
main | 0x2000018C int ()

Registers R [@ Di = il 1
Register I Value -I Show or hide the Registers Window [CFP ¢
= Cors ax\?mm—tmm—mn—‘ r0, [pc,#0] ; @0x20000194 N @
0x20000192 4700 BX rd
0x200001%94 019D DCW 0x019D
0x20000196 2000 DCW 0x2000
_ rt final cpp:
0x20000198 91F8 DCW 0x91F8
0x20000194 2000 DCW 0x2000
44
c20x2000019C B5OE PUSH {r1i-r3,1r}
45: volatile uint32 t errors = O;
0x200001%E 2000 MOVS r0, #0x00
Thte 0x200001A0 9002 STR r0, [sp, $#0x08]
BeI245E503 46: uint32 t address = O;
g 47z uintlé t loop count;
i ;ﬁ;gn‘;?f 48: uint®_t i;
B20002199 0x20000122 2600 MOVS r6, #0x00
= 49; uint8 t manufacturer id = 0;
| &;m 0x20000124 9001  STR r0, [=p, $0x04]
B 50: uint® t device id = 0;
i B 5
& 52: /* Disable Watchdog */
i o 0x200001A6 9000 STR r0, [sp, $#0x00]
Privieged B3k SYSREG->WDOG_CR = 0x000000088
e 0x200001A8 4927 LDR rl, [pc, #156] ; @Ox20000248
PR 0x200001AA 66CE STR r0, [r1, #0x6C]
0.00141490 54 MS5_UART init (&g mss uartly
55: M55 UART 8600 BAUD)
EPr-Jject ERegisters ‘ \:‘ "*_"”7"'"" L
.

SetupPC_5P () I
Errors | 000000000 | auto - unsigned int

e i ¥ address | <not in scope> | auto - unsignea int
:: Execute upon software RESET h # loop_count | <net in scope> auto - unsiénez} short
o) = | V » I @i | <not in scope> auto - unsigned char

= &= 4 s @ manufactu... 500 auto - unsigned char
o] . W - | PSS T T | e -~
ASSIGN BreakDisable BreakEnable BreakKill BreakKEistSFreakSef | f}?jCaH Stack = Locals |EI‘.-|em-:|ry 1]

|| Show or hide the Registers Window ULINKZ2/ME Cortex Debugger t1: 0.00141490 sec
— =

Figure 43 + Values of the Cortex-M3 Internal Registers
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4. When debug process is finished, terminate execution of the code by choosing Debug >
Start/Stop Debug Session as shown in Figure 44.

3 - - ——
DAAPPS_TUTORIAL\SmartFusion2_KEIL_Tutorial\SPI_Flash'\Keil\SPI_Flash_M35_CM3_app.uvproj - pVision

File Edit View Project Flash || Debug | Peripherals Tools SVCS  Window elp

== N- | | . ,ﬁ‘ @) start/stop Debug Session Cirl=F5 /= | ) E| B gh' (5] ‘ @
EENEANLAE 53 ‘ Cortel §a7 Reset CPU
Project =)l | Run s - X
2= WorkSpace @ stop T T A
E-£5 SPI_Flash_MS55_CM3_hw_p | step F1 peennex SmartFusion2 HMSS SPI Flash example ®##*®ewwwaswwwwrrs\ri\n),
5559 Corttex-M3 SRAM R R R R R R R R R R AR AR AR AR AR AR AR AR AR AR AR AR AR R, T\
3 CMsIs I Step Over F10 fe project demonstrates the use of the SmartFusion2 M55 SBEINz\n\
(27 Headers {¥ Step Out Ctil-F11 [pds and write the content of an external SPI flash device\ENEA
i \ IR
D& diivers {} Run to Cursor Line st | EHESERENEEEE SRR SR AR S SR SR AR RE ARG R AR Gy
mss_pdma.c =  Show NMext Statement ction.
55_spi.C F
mss_uart.c Breakpoints... Ctri+B
at25dfodl.c @ Insert/Remove Breakpoint Fa y g
{77 drivers_cenfig s . o e uint32 t errors = 0;
i f Enable/Disable Breakpoint Ctrl+F3 t address = o0
i o @ Disable All Breakpoints t loop_count; i
L 2] Kill All Breakpoints Ctrl=5Shift=F3 i
= a Lonechl SioM @ £ manufacturer id = 0;
-3 SourceFiles 05 Support v| device ida = 0;
| main.c
{77 Library Files B DR Fbie Watchdog */
Memory Ma jrnoech T
= T 22 T init (&g mss_uartl,
Inline Assembly.., M55_UART_S7600_BAUD,
Nt Gan Edd ot R En T EilEp MSS_UART_DATA 8_BITS\| MSS UART|NO PARITY | MSS_UART_ONE S
= T polled tx string(&g mss_uartl, gygreeting msg);
58 lij
53 il 2

= Project | @ Books | {3 Fundtions | 0 Templates | || « [ allls | 2

Build Output 1 3

-
f] [
Enter or leave a debug session ULINKZ2/ME Cortex Debugger

Figure 44 + Keil uVision Workbench - Stop Debug Option
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Conclusion

5. The Step Level Debugging can be performed before running the application using Run. These
can be accessed from the Debug menu or on the Keil uVision workbench as shown in Figure 45:

r B
DAAPPS_TUTORIAL\SmartFusion2_KEIL Tutoria\SPI_Flash'Keil\SPI_Flash_MS5_CM3_spp.uvproj - uVision [E=EE
| File | Edit Miew Project Flash Debug Peripherals Tools 3VCS  Window Help

NS @+ 2@’ | | &7 | EE | B e Hae|@ e o &&= 2
glRolvweeu|s | DEGEEEZ-O-)2-- 2 0 @] %-
Registers a Disassembly a
Register | Value | _ rt_final cpp: -
B G 0x20000198 91F8 DCW Ox91F8
B 0x2000019A 2000 DCW 0x2000
44: {
EDOXZODOOISC B50E PUSH {rl-r3,1r}
45: wvolatile wint32 t errors = 0;
0x2000019E 2000 MOVS r0,#0=00
0x200001A0 9002 STR r0, [sp, #0x08]
(39897108 48: ul:.nt327t, address = 0;
(B:2000FDDE :z u}ntia_t . %nnp_cn\mt H
E“E e 0. 2005(‘)3}.2 2:;3‘:“—: 1I:‘I'f)\.fs &, #0=00
e * 49: inté hd : "Eix— oz l

i o 2 0 7nnnr‘ﬂn4 qlr?;:‘tu_t mi:: EC‘:UIE;_ll 7&0’041 ~

i edAFS10C2 . \j £l lon. Six -

o 00007B24 . —_— — -

B R12 (SP) 200091F8 main.c v X

i RHILR;' 20002133 41 * main function. -

B R15 (FC) c2000015C a2 -

| ! g PSR (61000000 43 int main()

E Banked 5> 24 Of
E““System 45 volatile uint32_t errors = 0; |

fntemal 26 wint3z_t address = O;

M‘_’ée Tl?n.aad 47 uintlé_t loop_count;

Privilege Privileged a8 wints T i:

Stack MsP 49 uint8_t manufacturer_id =02
States 14149 50 uint8 t device id = 0;
~ Sec 0.00141450 51 - -
52 /* Disable Watchdog */ 52
[iE] Project | 55 Registers < L1 | s
Command n Call Stack - Locals L
FUNC woid OnResetExec (voild) { AW N ame Location/Value Type
Setup () ; PS _
SetupPC_SE() =] ol 0:2000019C int ()
1 ¥ errors 000000000 auto - unsigned int
m ¥ address <notin scope> auto - unsigned int
- ¥ loop_count | <not in scope» auto - unsigned short
< o I v @ <not in scope> auto - unsigned char
5 ¥ manufactu... 0:00 auto - unsigned char ;I
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet | @Call Stack = Locals ||El'1em-:\~;l
ULINK2/ME Cortex Debugger t1: 0.00141490 sec
L

Figure 45 + Keil uVision Workbench - Step Level Debugging

— Source code can be single-stepped by selecting from the Debug menu Debug > Step, Debug
> Step Over, Debug > Step Out or by selecting the respective options from the Keil uVision
workbench as shown in Figure 45. Observe the changes in the source code window and
Disassembly section. 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.

— ' Select Debug > Step Out to exit the instruction in stepping mode.

Add breakpoints from the Debug menu in workbench to force the code to halt, start Debug

session, and then single-step and observe the instruction sequence.

Conclusion

This tutorial provides steps to create a Libero SoC software design using the System Builder. It describes
how to build, debug, and run Keil uVision application. It also provides a simple design to access the SPI
flash.

Close uVision using File > Exit.
Close the HyperTerminal using File > Exit.
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Appendix A - Board Setup for Debugging from Keil
uVision

Figure 1 shows the board setup for debugging the Keil uVision on the SmartFusion2 Development Kit
board.

nnnnnnnnnn

Figure 1 » SmartFusion2 Development Kit in Debug Mode using Keil uVision
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Appendix B - Board Setup for Programming the
Tutorial

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

Figure 1 » SmartFusion2 Development Kit in Programming Mode
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Appendix C- SmartFusion2 Development Kit Board
Jumper Locations

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

[E—

1
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Dﬁ CECE[EL
i (B LELD

| N S I

i e et 1 =
g RevC ’:} ) e H 0
- AR IR AR oonasesi ) : e
OO0 ¥5srrsrs 00 =

Figure 1 » SmartFusion2 Development Kit Board Jumper Locations

Note:
« Jumpers highlighted in red are set by default.
Jumpers highlighted in green to be set manually.
The location of the jumpers in Figure 1 are searchable.
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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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& Microsemi

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 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

- - . . . . . .
Mlcmsem' processing devices; RF solutions; discrete components; security technologies and scalable
® anti-tamper products; Power-over-Ethernet ICs and midspans; as well as custom design
Microsemi Corporate Headquarters iliti n rvices. Microsemi is h r in Aliso Viej lif. and h
On Enterprise. Aliso Visjo CA 92656 USA capab.tes and services crose s headquartered _ SO _ejo, Calif. and has
Within the USA: +1 (800) 713-4113 approximately 3,400 employees globally. Learn more at www.microsemi.com.

Outside the USA: +1 (949) 380-6100

Sales: +1 (949) 380-6136 ] ] ] ] ] ] ] ]
Fax: +1 (949) 215-4996 © 2014 Microsemi Corporation. All rights reserved. Microsemi and the Microsemi logo are trademarks of

E-mail: sales.support@microsemi.com Microsemi Corporation. All other trademarks and service marks are the property of their respective owners.
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