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Accessing Serial Flash Memory using SPI Interface
- Libero SoC v11.6 and Keil uVision Flow for
SmartFusion2

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)
Security Evaluation Kit.

The same firmware project can be built using the IAR and Keil tools as well. Following are the respective
references:

» TU0546: Accessing Serial Flash Memory Using SPI Interface - Libero SoC and SoftConsole Flow
Tutorial for SmartFusion2 SoC FPGA

* TUO0547: Accessing Serial Flash Memory Using SPI Interface - Libero SoC and IAR Embedded
Workbench Flow Tutorial for SmartFusion2

This tutorial describes the following:
Step 1: Creating a Libero SoC Project
Step 2: Generating the Program File
Step 3: Programming the SmartFusion2 Security Evaluation Board Using FlashPro
Step 4: Configuring and Generating Firmware
Step 5: Building the Software Application Using Keil uVision 5 IDE
Step 6: Configuring Serial Terminal Emulation Program
Step 7: Connecting the ULINK-ME to the Board and PC
Step 8: Debugging the Application Project using Keil uVision 5
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Design Requirements

Table 1 lists the design requirements of Keil uVision flow.

Table 1+ Design Requirements

Design Requirements Description

Hardware Requirements

SmartFusion2 Security Evaluation Kit Rev D or later
* FlashPro4 programmer
* USB A to Mini-B cable

* 12V Adapter

Keil debugger -

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

Libero SoC v11.6

Keil uVision VS

FlashPro programming software v11.6

Host PC Drivers USB to UART drivers

Project Files

The design files for this tutorial can be downloaded.from the Microsemi® website:
http://soc.microsemi.com/download/rsc/?f=m2s_tu0548_liberov11p6_df
The 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.
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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 Security Evaluation Kit board. This kit has a built-in winbond SPI flash
memory W25Q64FVSSIG, which is connected to the SmartFusion2 microcontroller subsystem (MSS)
through the 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.

Refer to the UG0331: SmartFusion2 Microcontroller Subsystem User Guide for more information on SPI.
Figure 1 shows interfacing the external SPI flash to MSS SPI_0.

SmartFusion2
MSS
= P SPI.0_DO
_MMUART_1_TXD Z o la SPI0_CLK
< C < >
HHZrSTterii(rial MMUART 1_RXD J)E 'E < SPL0_SS0,, f:cs:K External Flash
yp 1 > o sLoon f Memory
Fabric

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

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

Launching Libero SoC

The following steps describe how to launch Libero SoC:

1. Choose Start > Programs > Microsemi Libero SoC v11.6 > Libero SoC v11.6, or double-click
the shortcut on desktop to open the Libero SoC v11.6 Project Manager.

2. Create a new project using one of the following options:
— Select New on the Start Page tab, as shown in Figure 2.
— Click Project > New Project from the Libero SoC menu.

'G\ Libero

Project  File Edit View Design Tools Help
e | i —~ e 11

NEW N9 03|

StartPage

e ] Lb ,I\
Recent Projects o I e@
Systenvon-Chip

Welcome to Liberg SoC Gt

il |Liero soc Quickstart Welcome To Microsemi's Libero SoC v11.6

Libero SoC Interface Description - o

Message

Figure 2 » Libero SoC Project Manager
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Step 1: Creating a Libero SoC Project

Enter the following information in the Project Details page, as shown in Figure 3.

— Project Name: SPI_Flash

— Project Location: Select an appropriate location (For example, D:/Microsemi_pryj)
— Preferred HDL Type: Verilog

— Enable Block Creation: Unchecked

-
#¥ New Project
@ )

S | S

Project Details
Specify Project Details

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

. gl
Libero

M System-on-Chip

Project Mame: SPI_Flash

Browse. ..

Project Location: D:/Microsemi_prj

Description:

Preferred HOL Type:

|| Enable Block Creation

m
0

Figure 3 * Project Details Page

4.

Click Next. The Device Selection page is displayed, as shown in Figure 4 on page 8. Select the
following values from the drop-down list:

— Family: SmartFusion2
— Die: M2S090TS

—. Package: 484FBGA
—  Speed: -1

— Core Voltage: 1.2

— Range: COM
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-
G‘ New project

=[5 [ |

Device selection
Select a part for your project from the part number list

Selected part: M25090T5-1FG484

Part filter
i Sl L —r De: [Mas0s0Ts <] Packege: [8478cA -
Speed: Core voltage: [1.2 '] Range: [COM ']
Device Selection
Reset filters
Device Settings Search part:
Part Number 4LUT DFF User/Os uSRAM 1K LSRAM 18K Math (18:18) PLLsiand
Design Template M25090T5-1FG484 86184 86184 2671 112 109 84 6
Add HDL Sources
Add Constraints
Libefo)
System-on-Chip h ‘ i E
< Back ]I[ Next > ] [ Einish ] [ Cancel

Figure 4 « Device Selection Page

5. Click Next. The Device Settings page is displayed.

6. Select PLL supply voltage (V) as 3.3 as shown in Figure 5 and click Next.

-

QRS g —— e . T

EE—)

Device settings
Choose device settings for your project

I/0 settings
Project Details Default /0 tzehnBloay:
Reserve pins for probes

Device Selection

Device Settings

Power supplies

PLL supply voltage (V):
Design Template

Power on Reset delay @

f Add HDL Sources [ System contraller suspended made

Add Constraints

Libe

System-on-Chip

ll\
@

LVCMOS 2.5V = e Flease use the IO Editor to change individual IfO attributes.

Selected part: M25090T5-1FG484

prey ][ ——

Figure 5 * Device Settings Page
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Step 1: Creating a Libero SoC Project

7. Click Next. The Design Template page is displayed, as shown in Figure 6. Under Design
Templates and Creators, click Create a system builder based design.

QLT g — T T | e

Design Template
Choose a design template

Selected part: M25090TS-1FG484

Design templates and creators

Project Details _
) None

I @ Create a system builder based design I

Device Selection ) Create a microcontroller(Mss) based design

Core
Device Settings SmartFusion2 Microcontroller Subsystem (MSS) 1.1.400

Version

Design Template .| show oflplateSt version

Design methodology

Add HDL Sources [] Use standalone initizlization for MDDR,/FDDR /SERDES peripherals

Add Constraints

.
| Libero

System-on-Chip

Einish ][ Cancel

r <gack | [ mee> ||

Figure 6 * Design Template Window

8. Click Finish. The System Builder window is displayed.

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 to create the intended
system.

9. Enter a name for your system as SPI_Flash and click OK., as shown in Figure 7.

7| System Builder [_l—J@ . e

Enter a name for your system:

SPI_Flash|

o) [cont

e

Figure 7 » System Builder Window
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Figure 8 shows the System Builder — Device Features page.

- —
@ System Builder - Device Features

—m@g

> Device Features » » Peripherals »

Clocks » > Microcontroller » ;) SECDED » } Security » > Interrupts y > Memory Map »

Select the SmartFusion2 features you will be using in your design

Memory

[ MsS External Memary

(@ MDDR
Soft Memory Controller (SMC)
[] M35 On-chip Flash Memory { MM )
Fabric External DDR Memory { FODR )

High Speed Serial Interfaces

[7] sErDESIF_0

Microcontroller Options

[ watchdog Timer
[ Peripheral DMA

Z33ed § Sy waan

[ Real Time Counter

E —
CORESCR

Figure 8 » System Builder — Device Features Page

10. Click Next. The System Builder - Peripherals page is displayed, as shown in Figure 9 on
page 11.
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Step 1: Creating a Libero SoC Project

11. Under the MSS Peripherals section, clear all the check boxes except MM_UART_1 and
MSS_SPI_0, as shown in Figure 9.

(2 System Builder - Peripherals - e ] ] |
Device Features » > Peripherals > > Clocks > > Microcontroller » > SECDED > > Security > > Interrupts > > Memory Map >

[7] Direct Connection Mode ( FIC interfaces are exported out of System Builder )

Select the peripherals and masters for each subsystem

Fabric Slave Cores Subsystems
S Version @ MSS FIC_0 - MSS Master Subsystem 1~
1 CoreAHBLSRAM  2.0113 I drag and drop here to add to subsystem
2| Coret roa0 ® 1S5 FIC_0 - Fabric Master Subsystem
3| CoresPl 3013 I drag and drop here to add to subsystem
4 CoreGPIO 30120
5 CoreTimer 11100 ® MSS Perpherals
& CoreUARTapb 522 Configure Enable Mame
7 CorePWM 41106 L] [mnoartso
8 Fabric AMBA Slave 0.0.102 # | MM_UARTL |
L [msseco
[ |msscd
Fabric Master Cores @ MS5_SPLO |
Core ersion C1 |msssp
1 Fabric AMBA Master 0.0.102 O |mssere
O |mssuse
[ |massmtac
O [msscan

To move a perjpheral from one subsystem to anothes, drag it from its present location and drap it anto the desired sushsystem,
You cannot chag and crop anto MES Peripherals.

Masters are in bold and blue.

Figure 9 » System Builder — Peripherals Page

12. Click Next. The System Builder - Clocks page is displayed, as shown in Figure 10 on page 12.

13. In the System Builder - Clocks page (see Figure 10 on page 12):

SelectSystem Clock frequency as 50 MHz and clock source as On-chip 25/50 MHz RC
Oscillator

Select M3_CLK as 100 MHz
Select APB_0_CLK and APB_1_CLK frequency as M3_CLK/1

Revision 4 1
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Accessing Serial Flash Memory using SPI Interface - Libero SoC v11.6 and Keil uVision Flow for SmartFusion2

r =
(® system Builder - Clocks

-:-Elg

Clock | FabricccC | chip Osdlatars

Device Features > » Peripherals

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

Configure clock requirements

System Clock

50.0 MHz

| [on-chip 25/50 Mz RC Oscillator

v]I

Cortex-M3 and M35 Main Clock

Fabric Interface Clocks

FIC 0 CLK =M3_CLK/
FIC 1 CLK =M3_CLK/
Fabric DDR Clocks

FODR. CLK 100

FDDR. SUBSYSTEM CLK FDDR_CLK /

1
1

1

IM3_CLK = 100.00 MHz 100.000 |
MDDR Clocks

MDDR CLK =m3ck= (1~

DDR/SMC FIC CLK =MDDR_CLK/ [T~

MSS APB_0/1 Clocks

APB O CLK =M3_ClKk/ 100.000
APB 1 CLE =M3_CLK/ 100,000

-

-

MHz

-

Figure 10 » System Builder — Clocks Page

14. Click Next. The System Builder - Microcontroller page is displayed. Do not change the default

selections.

15. Click Next. The System Builder - SECDED page is displayed. Do not change the default

selections.

16. Click Next. The System Builder - Security page is displayed. Do not change the default

selections;

17.Click Next. The System Builder - Interrupts page is displayed. Do not change the default

selections.

18. Click Next. The System Builder - Memory Map page is displayed. Do not change the default

selections.

19. Click Finish.

12
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Step 1: Creating a Libero SoC Project

20. Select File > Save to save SPI_Flash. Select the SPI_Flash tab on the Smart Design canvas, as
shown in Figure 11.

SPI_Flash_sb_0
FAB RESET N POWER_ON_RESET N
mp—: DEVRST N MSS_READY
LR SHP & -t
MVUART 1_PADSEIQ--------- v
FAB_CCC_PNSE
INT_PNSE

@r

Figure 11 » SPI_Flash SmartDesign

Connecting Components in SPI_Flash_0 SmartDesign

The following steps describe how to connect the components in the SPI_Flash SmartDesign:
Right-click POWER_ON_RESET_N and select Mark Unused.

Right-click MSS_READY and select Mark Unused.

Expand INIT_PINS, right-click INIT_DONE and select Mark Unused.

Expand FAB_CCC_PINS, right-click FAB_CCC_GL0and.select Mark Unused.
Right-click FAB_CCC_LOCK and select Mark Unused.

Right-click FAB_RESET_N and select Tie High.

Click File > Save.

The SPI_Flash design is displayed, as shown in Figure 12.

N o ok w2

SP1_Flash_sb_0
4B FAB RESET N POWER ON_RESET NP
m.—:DEJRST_N MSS_READY [ ¥
LR SR & -t
MVUART 1_PADSEIQ--------- v
FAB_CCC_PNSE)
FAB CCC GLO X
FAB_CCC [OCK X
INT_PNSE

?

Figure 12 « SPI_Flash SmartDesign
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8. Generate the SPI_Flash SmartDesign by clicking SmartDesign > Generate Component or by
clicking Generate Component on the SmartDesign toolbar, as shown in Figure 13.

B 5Pl Flash & %

[B] = 01

Figure 13 » Generate Component

After successful generation of all the components, the following message is displayed on the log
window, as shown in Figure 14.

Info: 'SPI Flash' was successfully generated.

Log alh = == e » e ol . @
Q Errors i, Warnings ﬂ Info
OIn:'c:: System Builder successfully generated 'SPI_Flash sb'. Open Svatem Builder sGmmary fob details &

Info: PFRD pin "3PI_Flash sb 0:5PI_O_PAD3" of "5PI_Flash sb 0° is automatically comnected £o0 & top-level port.
Info: FAD pin "SPI_Flash sb_0:MMURRT 1 PEDS ™ of "SPI_Flash sb 0" is automatically connetted td & top-level port.
Info: PAD pin "SPI_Flash sb 0:DEVRST N of "SPI_Flash sb 0" is autcmatically connecteéd to a top-level port.
Info: 'SPI_Flash' waa successfully generated.

m

Info: 'SPI_Flash' manifest file 'D:/Microsemi prj/SFI_Flash/componentdwork/SFI_Flash/SPI Flash manifest.txt' was successfully generated.

Figure 14 < Log Window

Step 2: Generating the Program File

The following step describe how to generate the program file:
Click Generate Bitstream.as shown inFigure 15 to generate the programming file.

Project  File Edit View Design Toocls SmartDesign  Help

By . GIDENE.

| Generate Bitstream i

Design Flow

Figure 15 » Generate Bitstream
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Step 3: Programming the SmartFusion2 Security Evaluation Board Using FlashPro

Step 3: Programming the SmartFusion2 Security Evaluation
Board Using FlashPro

The following steps describe how to program the SmartFusion2 Security Evaluation Kit board using

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

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

CAUTION: Ensure that the power supply switch, SW7 is switched OFF while connecting the
jumpers on the SmartFusion2 Security Evaluation Kit.

Table 2 + SmartFusion2 Security Evaluation Kit Jumper Settings

Jumper Number Pin (from) Pin (to) Comments

J22, J23, J24, J8, J3 1 2 These are the defaultjumper settings of the SmartFusion2
Security Evaluation Kit board. Ensure that these jumpers
are set accordingly:

3. Connect the power supply to the J6 connector.

Switch ON the power supply switch, SW7. Refer.to "Appendix B: Board Setup for Programming
the Tutorial" on page 43 for information on the board setup.for running the tutorial.

4. To program the SmartFusion2 device, double-click Run PROGRAM Action in the Design Flow
tab, as shown in Figure 16.

Design Flow @
SPI_Flash B 0 @'
Tool i
v ¥ Creafe Design
» » \Create Constraints
4 » Implement Design
v %3 Synthesize
4 B Verify Post-Synthesis Implementation
. Simulate
v % Compile
+| Configure Flash*Freeze A
v #% Place and Route 3

» Edit Constraints
» Verify Post Layout Implementation
Edit Design Hardware Configuration

v wr v

Configure Security and Programming Options
Program Design
:_Generate Bitstream
B Run PROGRAM Action
> » Debug Design

s

» » Handoff Design for Production

> b Handnff Necinon for Firmwrare DNevrelanment

Figure 16 *» Run Program Action
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Step 4: 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
+ SPI

To generate the required drivers:

1. Double-click on Configure Firmware Cores in Handoff design for Firmware Development in
Design Flow window.

2. Clear all the drivers check boxes, except SmartFusion2_CMSIS_0,
SmartFusion2_MSS_MMUART_Driver_0, and SmartFusion2_MSS_SPI_Driver_0, as shown
in Figure 17.

Note: Select the latest version of the drivers.

| Reports &% | Strtage @ x | EdsPrrash @ x | G DESIGN FRMWARE & X |

Generate I Instance Name Core Type \iersion Compatible Hardware Instance

1 #' % SmartFusion2_CMSIS_0 SmartFusion2_CMSIS 2.2.101 )\ |SPI_Flash_sb_MSS

2 [} !g SmartFusion2_MS5S_HPDMA_Driver_0 SmartFusion2_MSS_HPDMA_Driver 20,101 BRI, Flaghfeb’ M55

3 qg SmartFusion2_MS5_MMUART Driver_0 SmartFusion2_M3S_MMUART _Driver 2.0.101 SPI_Flash_sb_MS5:MMUART 1

4 m qg SmartFusion2_M35_NVM_Driver_0 SmartFusion?_M35_NVM_Driver 2.2.1000= |5P1_Flash_sb_Mss

H 7 Driver_0 artFusio D PRWT 8 <p1 Flash_sb 0

5 ]| qg SmartFusion2_MS5_System_Services_Driver_0 SmartFusion2_MSS_3§88em_Services Driver 2.4.101 = |SPI_Flash_sb_Ms5

7 m qg SmartFusion2_MS5_Timer_Driver_0 SmartFusion?_M35 (imer_Deger 2.0.101 SPI_Flash_sb_Ms5

Figure 17 « Configuring Firmware

3. Double-click on Export Firmware in Handoff design for Firmware Development in
Design Flow window.

Export Firmware dialog box is displayed as shown in Figure 18.

F N

B Export Firmware '.. - e g - M
Location: L \Microsemi_pri\sPI_Flash
Software Tool Chain:

Create project for selected Software Tool Chain

o] [

Figure 18 » Export Firmware Dialog Box
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Step 5: Building the Software Application Using Keil uVision 5 IDE

4. In the Export Firmware dialog box:
— Select Create project for selected Software Tool Chain.
— Select Keil from the drop-down list.
5. Click OK. The successful firmware generation window is displayed.

The SmartFusion2 Security Evaluation Kit is ready for running and debugging the Keil application
through ULINK-ME Debugger.

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

The following steps describe how to build a software application using Keil uVision 51D

1. Launch the Keil IDE. Open the Keil project by double-clicking SPI_Flash_sb' M eil
project, as shown in Figure 19.

AR uVision s - ‘EIE:—SEP
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NS A 3 a@d| 9| |mnnm s

chde |

Project » B

Organize * Mew folder

¢ Favorites Date modified

12/17/2014 5:36 PM

B Desktop 12/17/2014 5:36 PM
[ Libraries 12/17/2014 5:36 PM
B Onteddhu, 5w 12/17/2014 5:36 PM
18 Computer 12/17/2014 5:49 PM
& Local Disk (¢ 12/17/2014 5:49 PM

g 12/17/2014 5:50 PM

12/17/2014 5:50 PM

12/17/2014 5:50 PM

] | +

1_Flash_sb_MS5_CM3 ~ [Project Files ("uvprojs *.uvmp: = |

T =

= project | @ Books | £ Functions| 0, Te

Build Qutput
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2. The Keil workspace is displayed, as shown in Figure 20.

[ SiNSPI_Flash_sb_MSS_CM3_hw_pl uvproj - uVisi [F=EE—)
File Edit WView Project Flash Debug Peripherals Tools SVCS  Window Help

NEd@| s aB|ac|c|PBBR|EEEED Ha#lals oo el
@ % &2 0| 9| corexms Fiash
Project

E@ SPI_Flash_sb_h
. B89 Cortex-M3 Flas
-7 CMSIS
; {7 Headers
-3 drivers
--@ drivers_config
: B3 hal
=423 SPI_Flash_sb_MSS_CM3_app
21550 Cortex-M3 Flash
--@ Source Files
B Library Files

ijecl GBooks | {} Functionsl [].,Templates

Build Cutput

ULINKZ/ME Cortex Debugg

Figure 20 * uVision Workspace

3. Browse to the main. in the design files folder:
<download_folder>/SF2 ash_Keil_Tutorial_DF\SourceFiles.

4. Copy the main the existing main.c file under SPI_Flash_sb_MSS_CM3_app

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

The uVision window displays the main.c file, as shown in Figure 21.

- _
k2 D:\Microsemi_prjASF2_SPL Flash,

Keil_Tutorial_DF\LiberoProject\SPI_Flash'\Keil\SPI_Flash_sb_MS5_CM3_a|

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NMSEd & @& | | m w| == e | @ R @l e oo
2 B @ | ¥ cortexh sram EFIE RN
Project LY main.c vx
B-E_ WorkSpace 43 uint8_t ir s
[#-{Z3 SPI Flash_sb_MS5_CM3_hw_platform 44 T/"
pp 45 Messages displayed over the UART.
48 */
47 const uint8_t g_greeting_msg[] =
48  "\r\n\r\n\
G0 R EERRRRRRRRRRRRRRRRRR AR AR R R R R R R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R R R R R R R R\ T\ DY
G} ok ek ek de e e e ke SmartFusion? M55 S5PI Flash example ***ssssisrsdxsses Arinhy,
R T S T TSPt —
52 This example project demonstrates the use of the SmartFusion2 MS5 SPINr\a\
53 block.It reads and writes the content of an external 5PT flash device\r\ny
54 AT\ 3
N R R R e L L T T e e Ay S
EGT * main function.
ST wf | &
58 int main()
53 [
&0 volatile uint8 t errors = 0;
61 wint& t manufacturer id = 0;
62 uintg&_t dewvice_id = 0;
&3
64
65 /* Disable Watchdog */
(13 SYSREG->WDOG_CR = 0x00000000;
&7 M55 UART init(&g_mss uwartl,
68 M55_URRT_115200_BAUD;
&9 MSS_UART_DATA 8 BITS | MS5S UART NO PARITY | MSS_UART_ONE_STOP_BIT);
70 M55 UART polled tx string(&g mss martl, gigreeting msg);
71
i
73 H /*
74 * Flash Driver Initialis@€8en
it =/
78 FLASH init();
77
78 FLASH global_unpfatect (§7 i

[ Project |@EDDI:5 {} Functions | [y Templates

ULINEZ/ME Cortex Debugger L1 cl

Figure 21 » uVision

5.

Workspace main.c file

winbondflash drivers are not included in the Libero generated uVision workspace. To include the
drivers in the uVision workspace, browse to the location of the winbondflash drivers in the design
files folder:

<download_folder>\SF2. SPI_Flash_Keil_Tutorial DF\SPI_Flash_Drivers.

Copy the winbond flash folder to the drivers folder of SPI_Flash_sb_MSS_CM3_hw_platform
project in the uVision workspace.
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7. Right-click and add the driver file (winbondflash.c) to SPI_Flash_sb_MSS_CM3_hw_platform
project in the Keil uVision workspace, as shown in Figure 22.

— — . —
LA D:\Microsemi_prj\SPL Flash\Keil\SPI_Flash_sb_MS5_CM3_hw_platform.uvproj - p¥ision e —————— (=] é
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
15 dd| B9 o | @ | &= == 1| & s el ale oo &[F )
& 42 | 9| cortexh3 Flash EENE RN
Project B main.c hil
El-= WorkSpace 36 Ao -
BN <P1 Flach b | w platforn T [ F AR R R R R AR R KRR R KRR R R R R R KRR KRR R R R R AR AR AR AR R KRR AR A AR AR AR AR AR
=1-859 Cortex-M3 Flash 38 * main function.
17 CMSIS 38 b =/
H 40 dint main()
{7 Headers
o Bl o
& driv ,1;\ Options for SPL_Flash_sb_MS55_CM3_hw_platform - Group ‘drivers... Alt=F7 | = 0:
{7 hal Add New Ttem to Group ‘drivers'...
-9 SPI_Flash_s — . .
f Add Existing Files to Group ‘drivers’... _
£1-553 Cortex- F 0: L
EIS Sou Add Group... 3
1 Remave Group 'drivers’ and its Files
&3 Libr ﬁ Project "SPI_Flash_sb_MS55_CM3_hw_platform’ Components booo;
§ E1,
LR BRT 115200 BAUD,
Open List File BRT DATA 8 BITS ) MSS_UART NO PARITY | MSS_UART ONE_STOP_
Open Map File gl&g mss uartl, g greeting msg);
Open Build Log
. nd T = A
Rebuild 'SPI Flash_sb_MSS_CM3_hw_platform(Cortex-h3 Flash’ pod readgBuiferq
Build 'SPI_Flash_sb_MS5_CM3_hw_platform(Cortex-M3 Flash)' F7 coint < (BUFFER A SIZE); loop count++)
Translate File kv
= i ooks 3
ﬂProJect @E:JL Stop bulld |
Build Cutput | a
———————————| V| Show Include File Dependencies @
-
4 *
Add Existing Files to current Project Group ULINK2/ME Cortex Debugger L3¢

Figure 22 + uVision Workspace Window - Add winbondflash SPI Driver Files
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8. Change SPI_Flash_sb_MSS_CM3_hw_platform debug mode to Cortex-M3_SRAM by
selecting Cortex-M3_SRAM from the drop-down list, as shown in Figure 23.

E DaMicrosemi_p\SPT_Flash\Keil\SPI_Flash_sb_MS5_CM3 |

File Edit Wiew Project Flash Debug Peripherals

Edd| 2 @]9 | | ®
£ [E B 2 0| ¥ cortex-3 Flash =
Project ortex-M3 Flash

i E =3 SEA

. @3] Cortex-M3 Flash

=-£5 SPLFlash_sb_MSS_CM3_app
=-81 Cortex-M3 Flash

Ela Source Files

P main.c

i Library Files

EF‘mject Books | £} Functions | [} Templates
Y

Figure 23 « Cortex-M3. SRAM Settings

This tutorial uses print £ 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 to add MICROSEMI_STDIO_THRU_UART symbol:

a. Right-click Cortex - M3 SRAM under SPI_Flash_sb_MSS_CM3_hw_platform and click
Options for SPI_Flash_sb_MSS_CM3_hw_platform - Target Cortex - M3 SRAM.

kA D:\Microsemi_pr\SPL Flash\Keil\SPI_Flash_sb_MSS_CM3_hw_platform.uvproj - pVision -8 . - - . l_l_léj‘:' =]
File Edit WView Project Flash Debug Peripherals Tools SVCS  Window Help
=N Y | | FlE x| @ s Haelale o & &|[F) A
£ S | ¥ contechs sram BRI
Project a (8 main.c - X
36 b\ n" -
I E R N O T T T I T TSI TS, Wk [ ek
38 #* main function.
= ,7}\ Options for SPL_Flash_sb_MS5_CM3_hw_platform - Target 'Corttex-M3 SRAM' ... Alt+F7
e Add New Ttem ta Group...
B b:
'C Add Existing Files to Group... "
= Add Group...
Ea SPLF Remove Item
E“E c ﬁ Project "SPL_Flash_sb_MS55_CM3_hw_platform’ Components =
SR
Open File
- Open List File n:

Open Map File

| 115200_BAUD,
|DATA 8 BITS |, MSS5_UART NG BARITY | M35 UART ONE STOF_
g_mss uarcl, (g greecing msqg);

Open Build Log

Rebuild ‘SPL_Flash_sb_MSS5_CM3_hw_platform{Corttex-M3 SRAM)

Build 'SPI_Flash_sb_M55_CM3_hw_platform(Corttex-M3 SRAM]) F7

Translate File read Buffers

Stap build
op bul bnt £ (SUFFER B SIZE); loop_count++)

v Show Include File Dependencies
[ Project | €3 e e 0

Build Output a @

7] b

Configure target options ULINK2/ME Cortex Debugger L:3¢

Figure 24 - Target Options

b. Go to C/C++ tab and enter MICROSEMI_STDIO_THRU_UART at Define under Preprocessor
Symbols, as'shown in Figure 25 on page 23.
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. — —
Options for Target 'Corttex-M3 SRAM'

I Device I Target I Output I Listing I User C/C+s |Fn5rn I Linker I Debug I |tilities I

— Preprocessor Symbols
Define: II'U'IICHOSEMI_STDIO_THHLI_UAHT
Lndefine: I
— Language / Code Generation
' [~ Strict ANSIC LTI
| Optimization: ILeveI 0{00) vI [~ Enum Container ahways int Imnspedﬁedb LI
[~ Optimize for Time [ Plain Charis Signed 10 b1 o 48
! ™ Split Load and Store Muttiple [ Read-Only Position Independent [ No futo Ingludes
[ One ELF Section per Function ™ Read-Write Position Independent
1]
|”g:t‘:1'3 I.;’;.;’CI"-I'ISIS;.;"CI'U'ISIsttartup_arrn;.;’drivers;.fdriversfmss_nwn;.fd'iversfmss_pd'na;.fdﬁversfmss_spi;.. g
g
Misc I
Controls
Compiler  |¢ —cpu Cortex-M3 -D__EVAL -D__MICROLIB 4g 00 —apcs=irterwerk -|./ -1 /CMSIS - -
control {1 /CMSIS/startup_arm -1./drivers -|./drivers/mss_nvmel./divers/mss_pdma -./drivers/mss_spi -
string -

| ok B Cancel || Defauts | Help

Figure 25 » Target Options-Adding Symbols
c. Click OK.
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9. Right-click Cortex-CM3_SRAM under SPI_Flash_sb_MSS_CM3_hw_platform and select
Build SPI_Flash_sb_MSS_CM3_hw_platform (Cortex-CM3 SRAM), as shown in Figure 26.

[ -
LA D\Microsemi_prj\SPL Flash\Keil\SPL_Flash_sb_M55_CM3_hw_platform.uvproj - pVision

File Edit WView Project Flash Debug Peripherals Tools SVCS  Window Help

-y | | m | == e | & s
| Corttex-nz sRAM & AR e @
Project 1@ A mail - X
E-E_ WorkSpace L 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 AR AR AR R R R R R AR R AR AR R R AR R R R R R R R R R AR -
B-E3 Corporation. A1l rights rgserved. B

[erated by the IAR Workbench softwarg)project =
the user and will not be overwritten when
Add New Item to Group... after the first time.

Add Existing Files to Group...
Ea Add Group...
Ea SPLFlz Remaove ftem
EI ﬁ Co h Project "SPL_Flash_sb_M55_CM3_hw_platform’ Components

88
Pk Open File .
Open List File -
Open Map File price IDs foX Btmel AT25DF641 SEX Flash. */
Open Build Log [FURER ID _ fmints t)OxiF
i (Q1nte_t) Ox48
Rebuild 'SPL_Flash_sb_M55_CM3_hw_platform{Corttex-M3 SRAM) :
Build "SPL_Flash_sb_M55_CM3_hw_platform{Corttex-M3 SRAM) F7 [potes
Translate File b_wr buf [BUEFER A SIZE]:
Stop build . rd_buf [BUEFERyACSIZE] ;
Eprﬂjgd @E‘ v | Show Indude File Dependencies b
Build Output ]|
compiling mss_spi.c... -

compliling mss_uart.c...
compiling sys_config.c...
complling cortex nvic.c...
creating Library...
"-\obj\5PI_F1asn_sb_MS5_C}-13_hw_platforrr..lil:" - 0 Error(s), 0 Warning(s). i

4 [

Build target files ULIME2/ME Cortex Debugger
.

Figure 26 « Build HW Platform Window
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10. Right-click SPI_Flash_sb_MSS_CM3_app and select Set as Active Project.

Project 2 [E

Bl WorkSpace
SR SP1_Flash_sb_MSS_CM3_hw_platform
EE Corttex-M3 SRAM
..r_j CMSIS
--1:| Headers
--1:| drivers
--1:| drivers_config
"1:| hal
=243
-9 Cortex-M3 Flash =
E{ﬁ Source Files
P main.c

w7 Library Files

et as Active Project

EPrn_iect @E-:u-:u}'s {} Fundtions [].,Templat-':s

Figure 27 + Set as Active Project
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11. Change SPI_Flash_sb_MSS_CM3_app debug mode to Cortex-M3_SRAM by selecting
Cortex-M3_SRAM from the drop-down list, as shown in Figure 28.

kA DAMicrosemi_pr\SPI_Flash\Keil\SP1_Flash_sb_MS55_CM3_app.uvproj

File Edit View Project Flash Debug Peripherals Tools 5§

S dd| 3 | | |
£ [E 3 2 0| 9 [[cortex v Fiash =l | &
Project Cartex-M3 Flash a @

Cortex-M3 5RAM

B WorkSpace
E{ﬁ SPI_Flash_sb_M55_CM3_hw_platform
=854 Corttex-M3 SRAM
{77 CMSIS
--1:| Headers ||
{7 drivers
--1:| drivers_config Il
=77 hal

559 Cortex-M3 Flash
E{ﬁ Source Files
[ main.c

f-3 Library Files

EPrn_iect Bobks | {3} Functions | (] Templates
o

Figure 28 » Cortex-M3. SRAM Settings
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12. Right-click Cortex-M3 SRAM under SPI_Flash_sb_MSS_CM3_app and click Options for
project.

kA DAMicrosemi_prj\SF2_SPLFI

File Edit WView Project Flash Debug Peripherals Tools SWCS  Window  Help

llNncaal» -al | |® oo =B HDae ale 0 &4
& [ E 2 | §¥| corterms sram EFIN RN
Project A o 8]

- WorkSpace
--{:| SP1_Flash_sb_MS5_CM3_hw_platform

Alt=F7

Add Mew Item to Group...
Add Existing Files to Group...
Add Group...
Remove Item

ﬁ Project 'SPI_Flash_sb_MS5_CM3_app' Components

Open File
Open List File
Open D:\Microsemi_pr\5F2_SP1_Flash_Keil_Tutorial_DF\LiberoProject\SFI_Flash\Keil\Ist\SPL Flash_sb_MS55_CM3_app.map

Open Build Log

Rebuild 'SPI_Flash_sb_MSS_CM3_app(Cortex-M3 SRAMY'
Build 'SPI_Flash_sb_MS5_CM3_app(Cortex-M3 SRAM]' F7

Translate File

4 stop build

v | Show Include File Dependencies

Figure 29 » Target Options
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13. Click the Linker tab and navigate to the
SF2_SPI_Flash_Keil_Tutorial_DF\LiberoProject\Kei\CMSIS\startup_arm folder to select the
Scatter File as smartfusion2 esram debug.sct, as shown in Figure 30.

k] Options for Target 'Cortex-M3 SRAM' @

Device] Target ] Output ] Listing ] Uzer ] C;’CH] Asm Debug] |tilities ]

™ Use Memory Layout from Target Dislog

I~ Make RW Sections Posttion Independent R/O Base: |[hDDDDDDDD
I Make RO Sections Position Independent
I Dont Search Standard Libraries

I+ Report ‘might fail' Conditions as Emors

RAW Base |Dx2[:-[:-[:-[:-|:-|:-[:-

disable Wamings: |

Scatter | \CMSIS'startup_am'smartfukion?_ssram_debug sct _l Edit . .
File

Misc T
controls il
Linker |-cpu Cortex-M3 ™o -
cortrol  |Hibrany_type=microlib —strict —scatter " NCMSIS startup_amsmartfusion2_esram_debug sct”
string il

QK | Cancel Defaults Help

Figure 30 » Target Options - Scatter File

14. Click the Utilities tab and.clear Use Debug Driver and Update Target before Debugging check
boxes.
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15. Select ULINK2/ME Cortex Debugger from the drop-down list and click OK, as shown in

Figure 31.

kA Options for Target 'Cortex-M3 SRAM'

===

Configure Flash Menu Command

Device ] Target ] Output ] Listing ] User ] C;‘CH] Asm ] Unker] Debug tilities

* Use Target Driver for Fash Programming

™ Use Debug Driver

[ ULINK2/ME Cortex Debugger

™ Update Target before Debugging

j Settings |

Imit File: |

" Use Extemal Tool for Flash Programming

Command:|

Ny

Arguments: |
| r

Conrfigure Image File Processing (FCARM):
Output File:

Add Output File to Group:

Source Files ﬂ

Image Files Root Folder:

I {Generate Listing

oK

Cancel Defaults

Help

b

Figure 31 » Target Options - Utilities Settings

16. Right-click Cortex-M3 SRAM under SPI_Flash_sb_MSS_CM3_app and select Build

SPI_Flash_sb_MSS_CM3_app (Cortex-M3 SRAM), as shown in Figure 32 on page 30. It
compiles all of the source files and links the object files into an AXF file to debug. Ensure that
there are no errors. Correct syntax errors, if any and rebuild if necessary.
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E D:3\Microsemi_prhSF2_SPL Flash_Keil_Tutorial_DF\LibercProject\SPI_Flash\Kei\SPL_Flash_sb_MS5_CM3_app.uvproj - pVisi
 ——

File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window Help
| N"Saa + @&l | |m BB EEELE® Fa#sal e
& €| $5| cortecns sram EFIE R A

Project
-2 WorkSpace
--{:| SPI_Flash_sb_MS55_CM3_hw_platform
[ER= 5P1_Flash_sh_ (
Eﬁ Cortex-M3
253 | & Options for SPI_Flash_sb_MS5_CM3_app - Target ‘Cortex-M3 SRAM'... Alt: F7

Add Mew Item ta Group..,
Add Existing Files to Group...
Add Group...

Remaove Item

ﬁ Project 'SPL_Flash_sb_M35_CM3_app’ Components

Open File

Open List File
Open DA\Microsemi_prj\SF2_SPI_Flash_Keil_Tutorial_DF\LiberoProject\SPL_Flash\Keil\Ist\SPI_Flash_sb_MS5_CM3_app.map

Open Build Log

Rebuild 'SPI_Flash_sb_MS5_CM3_app|Cortex-M3 SRAM]'

Euild 'SPI_Flash_sb_MS55_CM3_app(Cortex-M3 SRAM) F7
Translate File
s Stop build
V' | Show Include File Dependencies
Figure 32 « Build Application Window
Figure 33 displays.the messages in the console after the build.
Build Output a @
Build Project 'SPI_Flash sb M55 CM3 app' — Target 'Cortex-M3 SRAM' -
linking...

Program Size: Code=8744 RO-data=832 RW-data=40 ZI-data=4512
" .\obj\SPI_Flash sb MSS)CM3 app.axf™ - 0 Erzbr(s), 0 Warning(s).

Fi

ULINK2/ME Cortex Debugger

Figure 33« Build Output
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Step 6: Configuring Serial Terminal Emulation Program

The following steps describe how to configure 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 34 shows an example Device Manager window.

i Device Manager = Gl 29

File Action View Help & 5|
e[| E HE | B kS

a2 wi-onteddhus

/8 Computer USE Serial Port (COM10) Properties it }
- Disk drives
- B Display adapters General |F‘ort Settings | Diriver | De{a||5|

>4 DVD/CD-ROM drives

C USB Serial Port (COM10]
» &5 Human Interface Devices = ' )

: ]
- g IDE ATASATAPI controllers
o= Keyboards Device type: Ports (COM & LPT)
b --ﬂ Mice and other pointing devices Manufacturer: FTDI
w & Monitors Location: on USE Serial Converter O
- -F Network adapters
7 Ports (COM&LPT) Device etatus
? Comm_unlcatlons Port (COML) This device is working properly. ~
TZ7 ECP Printer Port (LPT1

[~ USB Serial Port (COMLO)|
USB Serial Port (COMT)

Y37 USB Serial Port (COME)

! Y5" USB Serial Port (COMS)

b I Processors i

b -% Sound, video and game centrollers

b M Systern devices

b " Universal Serial Bus controllers

[ ok ][ Cance

Figure 34 « 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:
— 115200 baud rate

— 8 data bits

— 1 stop bit

— No parity

— No flow control
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Step 7: Connecting the ULINK-ME to the Board and PC

The following steps describe the connection between the SmartFusion2 Security Evaluation 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 J8 on the SmartFusion2 Security Evaluation Kit board.

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

3. \Verify that the ULINK-ME debugger is connected to the SmartFusion2 Security Evaluation Kit
board RVI Header as shown in Figure 35 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.

Figure 35 * ULINK-ME Connections

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

Figure 36 * ULINK-ME Debugger

Revision 4 33



& Microsemi

Accessing Serial Flash Memory using SPI Interface - Libero SoC v11.6 and Keil uVision Flow for SmartFusion2

Step 8: Debugging the Application Project using Keil
uVision 5

The following steps describe how to debug the application project using Keil uVision:

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 37. The processor code is downloaded to the
SmartFusion2 eSRAM.

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

=" §| _ ,35| @) stari/Stop Debug Session CtrI+F5—1|
B (3] B g ¥5 | corte &5 Resetcru
Project || Run £5
=== WorkSpace &) stop

523 SPI_Flash_sb_MSS_CM3_hy

: {1 step Fld

-3 Corttex-M3 SRAM
R0 CMSIS {}* Step Over F10
--1:| Headers {} Step Out Btrl=F11
"B drivers {} Runto Curs@rling Ctrl=F10
"1:' drivers_config v Show MegtStatgpreng
-7 hal

=l SP1_Flash_sb_MS5_CM3_a Bfeakpointsi, Chil+E

Ela Cortex-M3 SRAM @ (InseryRemove Breakpoint Fa
=5 Source Files
main.c
{77 Library Files

EPrn_iect @E-:u-:ub"- ”Fun-‘ti-:uml ﬁ Kill All Breakpoints Ctrl=5hift+F3

Enable/Disable Breakpoint Cirl+ P2
| ¢ Disable All Breakpoints

Build Output ) 05 Support 3
Build Project 'SPI_Flash_' Execution Profiling ]
linking...

Program Size: Code=8744 E Memory Map...

".%obj\5EI, Flashysb M55 C Inline Assembly...

Function Editor [Open Ini File)...

Figure 37 » Selecting Start/Stop Debug Session
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The code automatically runs in the main.c file, as shown in Figure 38.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NMSEd & @& | | m 1= I @
e NN IR o S I [ G-® - - W
Project main.c * X
== WorkSpace * -
T Messages displayed over the UART.
=/
Cortex-M3 SRAM const uint8_t g greeting msg[] =
"r\n\rin\

: 43 Source Files

R R R R R R R R R R R R R R R R R AR AR AR R AR R AR R AR R AR R AR R R R R e e e T

AErEERRRRERARERE &% SmartFusion2 M35 S5PI Flash example *#**%®%&#&#&Sg&&&&\r\n\

R R R R R R R R R R R R R R R R R R R R R R B |

{77 Library Files
This example project demonstrates the use of the SmartFusion2 M55 SPINzin\
block.It reads and writes the content of an external 5PI flash device\r\n\

Aoty

T/”,”,”,”,”,”,”,”,”,”,”,”,”,”,”,”,”,”,””xr«x”””””,«xr//”

* main function.

=/

int main{()

{
wvolatile uint8_t errors =
uintg_t manufacturer id

wintg t device id = 0;

/* Disable Watchdog */

EVSDEA_AWRAC ~D = AwAnAnAnAnn .
DPruJect == Registers I ] »
Command n Call Stack = Locals | D ]
/= * | MName Locatien/Value Type
#% Execute upon software RESET
- " E-- % main 0520000340 int f()
FUNC void OnResetExec(void) { ¥ errors p‘m auto - unsigned char

Setup () ; # manufactis... <notin scopex auto - unsigned char

SetupPC_SP() ; — % deviceiid . <notinscope> auto - unsigned char
) El L

-

4 [0 | 3
>
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet | ;;-?jcall Stack + logals ||ET1EI\|-1\';'1

ULINK2/ME Cortex Debugger t1: 0.00141350 sec L5921

Figure 38 * Debug Menu
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2. Click Run from the Debug menu, as shown in Figure 39.

-
DM i F2_SPI_Flash_Keil_Tutorial_DF\LiberoProj PI_Flash\Keil\SPI_Fl;
E___\ icrosemi_pr\SF2_SPI_Flash_Keil_Tutorial_DP\LibercProject\SPL_Flash\Keil\SPL_

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

| & §| ) 55| i} start/Stop Debug Session Ctrl=F5
eS| B @ & B & 0| 8 Resetcry
Project Run F5
B-= WorkSpace & stop
g _as_s_SS CM_h\ B} step Fii
= 5P]_Flash_sb_M 3
; ™
5533 Cortex-M3 SRAM o | S @ Al
El-£3 Source Files {¥ StepoOut Ctrl+F11
main.c H{} Runto Cursor Line Ctrl+F10
B Library Files o+ Show Mext Statement
Breakpaints... Ctrl+EB
@ Insert/Remove Breakpoint Fa
Enable/Disable Breakpoint Ctrl=F2
Y Disable All Breakpoints
Qﬁ Kill &1l Ereakpoints Ctrl+5Shift=F2
05 Support 3
Execution Prafiling »

Memory Mapaa

dnbrefssemblyg,

Function Editer (Open Ini File)...

ﬂ Project = Registers

Command Debug Settings...

Figure 39 * Selecting Run from the Debug Menu

3. On successful operation, the HyperTerminal window displays a message as shown in Figure 40.

r ~

8 " 5PI_Flash - HyperTerminal = | B |

File Edit View (Call Transfer Help
O = B DB

EBE B BE B BEBE B B BE BE RE SE M B BE B BE BB B E BE BE SE S B B BE B BE M B BE BE BE BB B BE B B BE M B BE BE BE BB BB BE B BE M B B BE BE BB BN N B M WM -

This example project demonstrates the use of the SmartFusion? WSS SPI
block.It reads and writes the chntent of an external SPI flash device

1

Enter vour choice and press Enter

1. Urite

2 .Read
] T 3
Connected 0:00:49 Auto detect 115200 8-N-1 MNUM

b

Figure 40 - HyperTerminal Window
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4. Select option 1 and enter values to write to the SPI Flash Memory, as shown in Figure 41.

[ B " SPI_Flash - HyperTerminal =RECN X
File Edit View Call Transfer Help
1 ) -
Enter any 5 values between 0 to 99 to write to Flash Memory
16
20
25
30
35
Enter vour choice and press Enter 1
1.Hrite 3
2.Read
4 Inr 3
Connected 0:02:43 Auto detect 115200 8-N-1 NUM
Figure 41 « HyperTerminal Window - Option 1
5. Select option 2 to read data from SPI Flash-Memory, as shown in Figure 42.
[ B " SPI Flash - HyperTerminal =RECN X
Eile Edit View (Call Transfer Help B
Enter your choice and press Enter -
1.Hrite
2 .Read
2
Read Data From Flash
10
20
25
30
35 . -
Read operation 1s completed
Enter vour cheice and press Enter £
1.Write
2 .Read
4 Inr 3
Connected 0:03:23 Auto detect 115200 8-N-1 MNUM
Figure 42 « HyperTerminal Window - Option 2
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The Disassembly window is displayed in the middle of the Debug section as shown in Figure 43.
If not, click the Disassembly icon to display the Disassembly section.

v R
D:\Microsemi_pr\SPL Flash\Keil\SPI_Flash_sk MS5_CM3_app.uvpraj - uVision i [ =R éj
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
=1 E IR -Y | | ® = JE | B so ae([@ e o&
2l oo o o v |OResEE- =Rl R=R R
Project o g El__ Disassembly Window o @
Show or hide the Disassembly | per 0x2000 N
B E WorkSpace Window X! =
-5 SPLFlash_sb_MSS5_CM3_hw_platform T |
" 5559 Corttex-M3 SRAM c0x2000019C BSOE PUSH {rl-r3,1r}
{:l CMSIS 42: volatile uint32 t errors = 0;
Head 0x2000015E 2000 MOV3 r0, #0x00
& sacers 0x200001A0 9002 STR r0, [sp, #0x08)
{27 drivers  a=. iS4 e addemmn — A Z
{77 drivers_config 4 el L
main.c * X |
E"EEI Cortex-M3 SRAM - 19 E1/* i
= A ortex X 20 *# Static global variables
£3 Source.Flles 21 ©/ |:|
main.c 22 static uwint8_t g_flash wr_buf [BUFFER_BNSIZE];
{77 Library Files 23 =static uint8_t g flash rd buf [BUFFER.A SIZE];
24
25
26 [H/* S
] 1 | C o
Command R [B Ccallstack + Logals 2B
Setup () ; “ | Name Location/Value Type
SetupPC_SFP();
3
14 [0 | +
1 |
AS5IGN BreakDisable BreakEnable BreakKill BreakList ‘ &Call Stack = Locals | E lemory 1
Show or hide the Disassembly Window ULINK2/ME Cortex Debugger t1: 0.000
L ¥

Figure 43 « Disassembly Window
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Step 8: Debugging the Application Project using Keil uVision 5

6. Click Registers Window to view the values of the ARM® Cortex®-M3 processor internal
registers, as shown in Figure 44.

g
D:\Microsemi_pr'\SPL_Flash\Keil\SPL_Flash_sb_MSS_CM3_app.uvproj - quinnI l -
-
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
NS E&| & =@ | | m % | = U5 | 2 sPw
N =R R
Registers 2 e 1 w7 &
Register I Value I: Show or hide the Registers Windowl &
= Core 20 L *# Static global wariables
RO (00000000 21 *f
R1 00000000 22 static uint8_t g flash wr buf [BUFFER & SIZE]:
R2 00000000 23 =static uint®_t g flash rd buf[BUFFER A SIZE]; =
""" R3 (00000000 24
R4 (0D0OD0DD0D 25
R5 (00000000 26 ]/ *
RE (k00000000 27 Messages displaved over the UART.
R7 (0D0OD0DD0D b 28 */
RS 00000000 28 const uintg_t g greeting msg[] =
R3 (00000000 30 ™irnhrinh
R1D {kmmm 31 R R R R R R R R R R R A AR R AR A AR R A kAR R A R Rk R Rk kR
R11 00000000 32 KEkkkRERRR R RHRRR* SmartFusion? MSS SPINFlacsh ERSMple *%EEE & e e sk s kkx ks’
- R12 00000000 F3 AR AR R R R AR R AR AR AR AR R AR AR AR R AR AR AR R R AR R A R AR R R AR AR R AR R AR AR A AR R RR
------ R13(5P) 00000000 34 This example project demonstrates/the use of the SmartFusion2 M55 SPIV:
------ R14 (1R TheNNONNN ‘l 35 block.It reads and writes the cofitent of am external S5PI flash device\: -
[El Project | = Registers < m | s
Command a Call Stack = Locals N n
Setup(); | Mame Location,/Value Type
SetupPC_SF():
} L
U
< T ] + \
>
ASSIGH BreakDisable BreakEnable BreakKill BreakList | Q-E‘JCaII Stack = Locals Memory 1
Show or hide the Registers Window ULINK2/ME Cortex Debugger t1: 0.000
— y ~— 3 — = e

Figure 44 « Values of the Cortex-M3 Internal Registers
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7. When the debug process is finished, terminate execution of the code by choosing Debug >
Start/Stop Debug Session, as shown in Figure 45.

-
kA D:A\Microsemi_pr\SPL Flash\Keil\SPI Flash_sb MSS CM3 app.uvproj - uVision I -
File Edit View Project Flash [Debug | Peripherals Tools SVCS Window Help

NE | @| X ﬂ| id}| Start/Stop Debug Session Ctrl+F5

= | @ seo Cae|@) e

Ros"-r|':=- °|{}{} {3 {}|R°5‘-'rResetCPU E'Q'E'|‘}’\"
Jines Run F5 v x
EE WorkSpace e Stop -
=14 SPLFlash_sb_MS55_CM3_hw lobal wvariables
B350 Corttex-M3 SRAM 56 22
" Step Over FI0 |8 t g_flash wr_buf [BUFFER & SIZE): -
{} Step Out ctri=F11 (B_t g _flash rd buf [BUFFER & SIZE]: ‘E‘
{} Runto Cursor Line Ctrl=F10 b

v Show Mext Statement

jdi splayed over the UART.

z Breakpoints... Ctrl=B
Elﬁ EoiechEREEN @& Insert/Remove Breakpoint Fg |t o_greeting msgl] =
=43 Source Files o
T Enable/Disable Breakpoint (S L O S AR, —————————
@ Disable All Breakpoints #=x&x&%% SmartFusionZ M35 SPI)\Flash efample **FExsssssssirsiss
&% Kill All Breakpaints Ctrl+Shift+F3 i
e project demonstratesgfhe wse of the SmartFusionZ M55 SPI\:
0S Support y|ad=s and writes the coptent of am external SPI flash device\: -
Execution Profiling 3 [l 4
Command EI Call Stack = Locals 1 @
Memory Map... - et " 4
Setup () I — * | Name Location/Malue Type
SetupBC_ 5B (): il s
¥ Function Editor (Open Ini File).. _I
Debug Settings... I
4| 1 T '
; |
ASSIGN BreakDisable BreakEnable BreakKill BreakList ] @‘j[all Stack = Locals Memory 1
Enter or leave a debug session ULINK2/ME Cortex Debugger t1: 0,001
[= A — — ) _-— &

Figure 45 + Keil uVision Workbench - Stop Debug Option
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Conclusion

8. 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 46:

File Edit ¥iew Project Flash Debug Peript

=" K- -y |
- ANE T T NS
n B

Project
-2 WorkSpace

E{ﬁ SPI_Flash_sb_M55_CM3_hw_platform
=854 Corttex-M3 SRAM
{77 CMSIS
--1:| Headers
--1:| drivers
--1:| drivers_config
=77 hal
=Rl =P1_Flash_sb_M55_CM3_app
=824 Cortex-M3 SRAM
E{ﬁ Source Files
main.c
&7 Library Files

Figure 46 ¢ Keil uVision Workbench - Step.L.evel 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 46. 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.

9. Add breakpaints from the Debug menu in workbench to force the code to halt, start Debug
session, and then single-step and observe the instruction sequence.

10:Close uVision using File > Exit.
11. Close the HyperTerminal using File > Exit.

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.
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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 Security Evaluation
Kit board.

RTINS

CE LLLLLLLL LR s gaaggddd

DC Jack to
Connect 12V
Adapter '3

Microsemi

USB Mini-B
Connector

ULINK-ME Debugger

Figure 1 » SmartFusion2 Security Evaluation 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 Security Evaluation Kit
board.

PASS FAIL

Reset
Switch SW6

-000402-001
‘ ““Rev

USB Mini ' - 5
Connector =g

Figure 1 » SmartFusion2 Security Evaluation Kit in Programming Mode
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Appendix C: SmartFusion2 Security Evaluation Kit
Board Jumper Locations

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

. - 5 M2GL_M2S-EVAL-KIT -~ L cism
m m ., N 9
U s C381 U DVP-102-000402-001 ‘T3

¢ ? ®2Rev D ¢

J0 OO

Figure 1 » SmartFusion2 Security Evaluation Kit Board Jumper Locations

Notes:
« Jumpers highlighted in red (J22, J23, J24, J3, J8) are set by default.
The location of the jumpers in Figure 1 are searchable.
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List of Changes

The following table shows the important changes made in this document for each revision.

Revision* Changes Page
Revision 4 Updated the document for Libero SoC v11.6 software release changes NA

(October 2015) (SAR 72567).

Revision 3 Updated the document for Libero SoC v11.5 software release (SAR 64189). N/A

(March 2015)

Revision 2 Updated the document for Libero SoC v11.4 software release (SAR 61938). N/A

(November 2014)

Revision 1 Initial release. N/A

(April 2014)
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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

For Microsemi SoC Products Support, visit
http://www.microsemi.com/products/fpga<soc/design-support/fpga-soc-support.

Website

You can browse a variety of technical and non-technical information on the Microsemi SoC Products
Group home page, at http://www.microsemi.com/products/fpga-soc/fpga-and-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. Visit About Us for sales office listings and
corporate contacts.

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@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

© 2015 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.

Microsemi Corporation (Nasdaq: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense & 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; Ethernet Solutions; Power-over-Ethernet ICs and midspans; as well as
custom design capabilities and services. Microsemi is headquartered in Aliso Viejo, Calif., and
has approximately 3,600 employees globally. Learn more at www.microsemi.com.

Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or
the suitability of its products and services for any particular purpose, nor does Microsemi assume any
liability whatsoever arising out of the application or use of any product or circuit. The products sold
hereunder and any other products sold by Microsemi have been subject to limited testing and should not
be used in conjunction with mission-critical equipment or applications. Any performance specifications are
believed to be reliable but are not verified, and Buyer must conduct and complete all performance and
other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not rely
on any data and performance specifications or parameters provided by Microsemi. It is the Buyer's
responsibility to independently determine suitability of any products and to test and verify the same. The
information provided by Microsemi hereunder is provided "as is, where is" and with all faults, and the entire
risk associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly or
implicitly, to any party any patent rights, licenses, or any other IP rights, whether with regard to such
information itself or anything described by such information. Information provided in this document is
proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this
document or to any products and services at any time without notice.
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