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Introduction
This tutorial demonstrates how to implement a basic SmartFusion2 Microcontroller Subsystem (MSS) configuration that
includes the GP1O, MMUART _0, the RTC and a soft PWM (CorePWM) in the SmartFusion2 fabric using System Builder.

The SmartFusion2 GPIO[8] will be configured as an input. GPIO[8] will be connected to one of the switches on the
SmartFusion2 SMF2000. The fabric PWM[8:1] will be configured as 16 bit PWM; outputs will drive LEDs on the
SmartFusion2 SMF2000;

After completing this tutorial you will be familiar with the following:

e Using a Tcl script to create a Libero SoC project

e Using System Builder to configure the SmartFusion2 MSS, add fabric peripherals and generate the design
e Constraining the design for synthesis and layout

e Synthesize the SmartFusion2 design with Synplify Pro ME

e Run layout

e Generate a bitstream

e Program the SmartFusion2 silicon on the SMF2000 board

e Creating firmware configuration files and Sample projects from Libero SoC

e Using SoftConsole v6.0 to create and debug SmartFusion2 applications

SMF2000

Online Reference Manual:

https://wiki.trenz-electronic.de/display/PD/TEMO0001+TRM

Schematics:

http://www.trenz-electronic.de/fileadmin/docs/Trenz_Electronic/Modules and Module Carriers/2.5x6.15/TEM0001/REV01/Documents/SCH-TEM0001-01-010C.PDF
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Figure 1 - SmartFusion2 Block Diagram

Components of SmartFusion2 Device Used
This tutorial uses the SmartFusion2 Cortex-M3, the MSS GPIO block, MMUART_0, the RTC and the FPGA fabric.

Tutorial Requirements

Software Requirements
e  Microsemi Libero SoCv12.0
e Synplify Pro ME N-2018.03M-SP1-1
e |dentify ME Identify N-2018.03M-SP1
e FlashPro Express v12.0
e Microchip SoftConsole v6.0

SmartFusion2 MSS Component versions
The table below lists the version of the SmartFusion2 MSS which must be used.

Libero SoC Version SmartFusion2 MSS version System Builder
12.0 1.1.500 1.0

Table 1 — SmartFusion2 MSS component versions

Hardware Requirements
This tutorial targets the Arrow and Trenz Board SMF2000 with SmartFusion2 on it. The free Libero SoC Silver license can
be used for this tutorial.
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Extracting the source files

Use ArrowTraining.zip to extract the required lab files to <C:/ArrowTraining/ on the HDD of your PC. Confirm that a
folder named ArrowTraining containing 3 sub-folders named constraints, Hex_file and Script were extracted.

Step 1 - Creating a Libero SoC Project

In this step, you will create a Libero SoC v12.0 project.

Launching Libero SoC
1. Click Start > Programs > Microsemi Libero SoC v12.0 > Libero SoC v12.0, or click the shortcut on your desktop. The
Libero SoC Project Manager will open.

("‘Libero — O X
Project File Edit View Design Tools Help
D 22e 07|

StartPage |
| Projects | -]
New " |Welcome to Microsemi's Libero® SoC v12.0

—| Microsemi Libero@® System-on-Chip (SoC) design suite offers high productivity with its comprehensive, easy to learn, easy to adopt development tools for designing with
Recent Projects Microsemi’s power efficient flash FPGAs, SoC FPGAs, and Rad-Tolerant FPGAs. The suite integrates industry standard Synopsys Synplify Pro® synthesis and Mentor Graphics
ModelSim® simulation with best-in-class constraints management, debug capabilities, and secure production programming support.

~|What's New in Libero SoC v12.0
The Libero SoC v12.0 release indudes the following new features and enhancements:
P -
Welcome to Libero SoC —] * PolarFire Silicon Support
. i & Production timing and power support for the MPF300T/S/TS (1.0V, -1 speed grade) devices
Libero SoC Quickstart e Transceiver Enhanced Receiver Management {ERM) solution
©Mixed Voltage Receiver mode support for GPIOs and HSIOs
@ Secure Production Programming Solution {(SPPS)
& SmartDebug Fabric Hardware Breakpoint (FHB) solution
* RTG4 Silicon Support
Web ©SmartDebug Fabric Hardware Breakpoint {(FHB) solution
- * Project Manager Enhancements ﬂ

4

pen...

Libero SoC Interface Description |

Libero SoC Release Notes on the

Lihern Tutarials

Log & X

[E] Messages & Errors i Warnings ¥ Info

O:inro: current Vault Location = C:\Microsemi\Common\vault

Log Message |

izam: .PEF.t: |

Figure 2 - Libero SoC Project Manager

Checking Tool Profiles and IP Cores

2. Click Project > Tool Profiles from the Libero SoC menu to open the Tool Profiles dialog box. Verify that the following
tool profiles exist:

e Synthesis: Synplify Pro ME contained in
<Libero_v12.0_installation>\SynplifyPro\bin\synplify_pro.exe

e Simulation: ModelSim ME contained in
< Libero_v12.0_installation>\Modelsim\win32acoem\modelsim.exe

e Programming: FPExpress contained in
<Libero_v12.0_installation>\Designer\bin\FPExpress.exe

3. Click OK to close the Tool Profiles dialog box.
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4. Open the Libero SoC IP catalog (View > Windows > Catalog). If the message New Cores are available appears at the

bottom of the catalog, click Download them now to download the cores.

Catalog
| @, v [ simulation Mode (¥
Name Version

i Arithmetic

I Basic Blocks

e s B o o B o O B o O O o A oy e A oy S Ay B A B s O

I Bus Interfaces

I Clock & Management

- DSP

' Fusion Peripherals

- I/O

I Memory & Controllers
I Peripherals

' PolarFire Features

- Power Management

' Processors

I SC/Tamper

I Solutions-AXI

I Solutions-FIL-HSP-IP

I Solutions-MotorControl
I Solutions-Video

I Solutions-WiredComms
I Solutions-Wireless

I Tamper

i User Defined

L MNew cores are available

Download them now! |

Figure 3 - IP Catalog indicating new cores are available

Creating the Libero SoC Project
Use the Tcl script contained in the Scripts folder to create the Libero SoC project.

Select Project > Execute Script from the Libero SoC menu. The Execute Script dialog box will open.

Click the Browse button ( |I]) to open the Select the script file dialog.

5
6
7. Navigate to the C:/ArrowTraining/Scripts folder. Select Project_creation.tcl then click Open.
8. Click Run in the Execute Script dialog box to execute the script.

@" Execute Script

? >

Script file: iC:,.f.ﬁ.er'A'TrainingfSu’ipts,ﬂ'Prnject_creaﬁnn.td |

Arguments: l

¥ Show script report

Help |

Run ‘ Cancel J

Figure 4 - Executing the project creation script

9. The script execution report will appear as shown below indicating successful execution of the script.
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@ Script Execution Report ? 4
. E] Messages | f:i Errors (0) | A Warnings (0} | ﬂ Information {0)
Save & Print Settings...

Info: This version of Libero supports only the enhanced constraint flow.

The CortexM3_Lab project was created.

The Execute Script command succeeded.

Help I Close

Figure 5 - Script execution report

10. Close the Script Execution Report.

Step 2 - Configuring the SmartFusion2 MSS with System Builder

In this step, you will configure the SmartFusion2 Microcontroller Subsystem (MSS) using System Builder.

1. Select the Libero SoC Design Flow tab. Expand Create Design and double-click System Builder.

Design Flow 8 X
O Please select a ... a9 g’
| Tool |

Lf!-- } Create Design
& System Builder
-~ & Configure M

- B Create SmartDesign
- B Create HDL
; :ﬂ Create SmartDesign Testbench
- B Create HDL Testbench
ol = 0 ey
—J b Verlfy Pre Syntheﬂzed Design
[l Simulate
Constraints
Implement Design
Program and Debug Design
Handoff Design for Production
Handoff Design for Firmware Development
Handoff Design for Debugging

-
-

vFVvVvwvvyw

Design Flow ] Design Hierarchy I Stimulus Hierarchy | Catalog l Files I

Figure 6 - Libero SoC Design Flow tab

2. Enter SF2_MSS when prompted for a name for your system.
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[®| Enter a name for Your sy... ?
Name:
|sF2_mss|
Help l oK Cancel

Figure 7 - Entering a name for System Builder

3. System Builder will open with the “System Builder - Device Features” page visible as shown below.

-
G‘ System Builder - Device Features

—e

Memary
[7] M5 External Memary

(& MDDR

Soft Memory Controller {SMC)

|| M55 On-chip Flash Memory { eNvM )

Fabric External DDR Memory ( FDDR )
Microcontroller Options
[] watchdog Timer

[T Peripheral DMa
[ Real Time Counter

> Device Features » » Peripherals > > Clocks

> 2 Microcontroller > > SECDED

> > Security > > Interrupts > > Memory Map »

Select the SmartFusion?2 features you will be using in your design

Fauric

F8R_CO0

LI e Y EF L B a1

A0S THOON
s Edy WOTh

AP SLAVE o
»Bsm;g
AR E PHEHT M L

4. Enter the following on the “System Builder - Device Features” page:

e Memory

Figure 8 — SmartFusion2 System Builder Device Features page

o MSS External Memory
o MSS On-chip Flash Memory (eNVM)
e Microcontroller Options

o Watchdog Timer
o Peripheral DMA

o Real Time Counter

Page 10 of 71

v1.0

un-checked (default)
checked

un-checked (default)

un-checked (default)
checked

NAROW



& Microsemi

SmartFusion2 ARM Cortex-M3 Lab Guide

a @Mn:nucmn company

(® System Builder - Device Features O X

> Device Features » y _Memories » _Peripherals » ) Clocks ) > Microcontrolier » 5 SECDED ) » Security » » _Interrupts » » Memory Map »
Select the SmartFusion2 features you will be using in your design

~Memaory

[ MsS External Memaory
& MDDR
£ Soft Memory Contraller (SMC)

¥ mss On-chip Flash Memory ( eNVM )

[~ Fabric External DDR Memary ( FDDR }

RESET CTRL

— Microcontroller Options
Fabric i
r Watchdog Timer |
" |
[ Peripheral DMA g ,=§ E
¥ Real Time Counter i g ; 3
i i
|
\ : EE
i i -
! APB SLAVE
! AP B Pl |
: APE_S_PRESET N
i i
1 1
: E !
Vi P
21 == H
RAM & ; § H
|
| | PR |
i SERDES g |

Help ¥ Cancel Mext

Figure 9 - System Builder Device Features after selections

5. Click Next. The “System Builder — Memory” page will open.

@ System Builder - Memories O x

Memories » _Peripherals » } Clocks » 9 Microcontroller » ¥ SECDED ) » Security » y _Interrupts »  Memory Map »

Configure your external and embedded memories

[ ENVM
lin i s User clients in eNVM
l Data Storagel
Serialization Client Type Client Name | DepthxWidth | Start Address(Hex) | Page Startl Page End | Initialization Order | Lock Start Address
Add to System...
— Usage statistics
Available pages: 2032
Used pages: 0
Free pages: 2032
| | Used space
u Free space
Optimize Edit Delete

Help = Cancel Back | MNext I

Figure 10 - System Builder Memories page
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6. Double-click Data Storage under Available client types (highlighted in the figure above) then click Add to System.
This will create a partition in the SmartFusion2 Embedded Non-volatile memory (eNVM) which will be used to store
the Cortex-M3 application program.
7. Enter the following in the Add Data Storage Client dialog box:
e (Client name: PGM_store
e Content:
o Click the browse button to open the Import Memory File dialog box.
o Navigate to the C:/ArrowTraining/Hex_file folder
o Select Arrow_pwm_demo_eNVM.hex and Use relative path from project directory, then click Open

Look in; ] C:VArrowTraining'hex_File Lj G (] 0 ﬁ, @ E]
B My Computer Name Size Type Date Modified
3 As9ss! B Arow pwm demo eNVM.hex | 20KB hexFile 11/30/201812:20 PM

1| J_.'_J

File name: jArroWme_demo_eNVM.hex Open

Files of type: [Intel-Hex Files (*.hex *.ihx) ~|  cancel

™ Use absolute path (file will not be copied if you move the design)

(* Use relative path from project directory

" Copy memory file to project directory I

L

Figure 11 - Selecting the hex file for the data storage client

8. The Add Data Storage Client dialog box will appear as shown in the figure below. Click OK to close the Add Data
Storage Client dialog box.

(™ Modify Data Storage Client ? *

Client name: ]PGM_Shorage
elNvM

* Content from file: ]..'\..\."-\I'I'OU\'TI’EIn\ng\hEX_FI|EWFDWJJ'Nm_dEmD_EN\"M.hE)(

o Imported Memary file location : C:\ArrowTraining\hex_File\Arrow_pwm_demo_eNvM.hex

Format: ]InbeI-Hex Vi
I Use absolute addressing e
" Content filed with 0s

" No content (dient is a placeholder and will not be programmed)

Start address: Ox ]0 Ef
Size of word: 18 x| Bits

Number of words: 1?584 Decmal

I~ Useasrom E

[™ Use content for simulation

Help OK | Cancel ‘

Figure 12 - Data Storage Client dialog box after importing the hex file
Page 12 of 71 v1.0
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9. The client will be visible in the System Builder Memories page.

O 4

@ Systern Builder - Memorie
> Device Features > > Memories » » Peripherals » > Clocks > > Microcontroller > > SECDED > » Security » » Interrupts » > Memory Map »

Configure your external and embedded memories

[ ENVM Y
phtatahie depteymes User clients in eNVM
Data Storage
Serialization Client Type Client Mame DepthxWidth Start Address{Hex) Page Start Page End Initizlization Order Lock Start Address
i pEiERLIER R | POM_Storage 7584x 8
Add to System...
—Usage statistic
Available pages: 2032
Used pages: &0
Free pages: 1972
| | Used space
| Free space
Optimize Edit ! Delete l
Help T J Cancel I Back i Mext I
:

Figure 13 - System Builder Memories page after adding the data storage client

10. Click Next. The “System Builder — Peripherals” page will open. Here you can enable or disable MSS peripherals and

add fabric peripherals. Configure peripherals by clicking the wrench symbol ( a ). The number of fabric
peripherals used can be changed by editing the number in the Quantity column.
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(v‘ System Builder - Peripherals

O X

> Device Features » ) Memories » ) Peripherals »

Clocks } > Microcontroller » }  SECDED )

Security ) » Interrupts ) ) Memory Map »

Select the peripherals and masters for each subsystem

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

Masters are in bold and blue.

Help ¥ Cancel

To move 3 peripheral from one subsystem to another, drag it from fts present location and drop it onta the desired susbsysten.
You cannot drag and drop onto MSS Feripherals.

Fabric Slave Cores Subsystems
Core Version ® MSS FIC 0 - M55 Master Subsystem Enll
l CoreAHBLSRAM | 2.0.113 drag and drop here to add to subsystem ‘
2 |Corel2C 7.0.102 z
o] Ore ® MS5 FIC 0 - Fabric Master Subsystem
3 |CoreSPI 3.0.156
L Al drag and drop here to add to subsystem ‘
4 |CoreGPIO 3.0.120
— MSS Peripherals
i CoreTimer 1.1.101 e = =
Configure | Enable Name
6 | CoreUARTapb 522 &
. 1 1 MM_UART_0
7 |CorePWh 41106 i =
L MM_UART_1
Fabric Master Cores & T
9]
Core Version ‘ @' MSS_12C_1
i]Fabrlc AMBA Master |0.0.102 & MSS 5Pl 0 [
@ MSS_SPI_1
O |mssGrio
[0 |M55H58
O [|mssvae B
O |esS-ean B2 B2

Figure 14 - System Builder Peripherals page

11. Disable the MM_UART_1, MSS_12C_0, MSS_12C_1, MSS_SPI_0 and MSS_SPI_1 peripherals by clicking the box in the
Enable column.

12. Double-click the wrench symbol ( @') next to the MM_UART_0 peripheral to open the MM_UART_0 Configurator.

Use the pull-down menu to Connect to the 10. Click OK to close the configurator.

Page 14 of 71
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MicrosemiSystemBuilder:5SF2 M55_UART:0.0.101

Configuration ]

Transmit-Receive

Duplex Mode Full Duplex i
Transmission Mode |Asynchronous ']

Connect To 10 st

Modem

Use Modem [

ConnectTo |10 ¥

Figure 15 - MM_UART_0 configurator
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13. Enable the MSS_GPIO peripheral by clicking the box under the Enable column.

14. Double-click the wrench symbol ( @') next to the MSS_GPIO peripheral to open the MSS GPIO Configurator.
Configure the GPIOs as shown below.

e Set/Reset Definition:  accept default settings
e Configure GPIO[31:0] per the table below:

GPIOID Direction Package Pin | Connectivity
GPIO[0:7] Not Used NA NA

GPIO_8 Input NA FABRIC_A
GPIO_[9:31] Not Used NA NA

Table 3 — SmartFusion2 GPIO configuration

B MSS GPIO Configurator ? >
[~ Configuration —Connectivity Preview i
Set/Reset Definition
GPIO_31_24 Reset Source [SYSREG (MSS_GPIO_31_24 SOFT_RESET)  v| | ResetState [1 =
GPIO_23_16 Reset Source |SYSREG (MSS_GPIO_23_16_SOFT_RESET) v | | ResetState [1 = — =
GPIO_15_8 Reset Source  |SYSREG (MSS_GPIO_15_8 SOFT_RESET) v | | ResetState [1 =
GPIO_7_0 Reset Source  |SYSREG (MSS_GPIO_7_0_SOFT_RESET)  +| | ResetState [1 =
GPIO Assignment Advanced Options [
GPIO ID Direction Package Pin Connectivity
|GPIo_0 MotUsed = I0.A v &
I I 2 L — .
.Gl-'-‘lO_‘I | Mot Used o | - 10_4 MSS EI
[pIo_2 MotUsed ¥ 10_A o
i
|GPIO_3 Mot Used ¥ 1A
I5PIO 4 MotUsed = 0.A
I I - T T FPGA Fabric
GPIO_3 Mot Used fu 10_A v
:GPIO 5 | l‘m i | 02 - Click on & signal row to see the preview
l6PI0_7 [NotUsed =] 10A
GRIO. & I input =
GPIO_% Mot Used i
i
=
4 ] J Lj—

Help (84 I Cancel ‘

Figure 16 - SmartFusion2 GPIO Configuration

15. Click OK to close the MSS GPIO configurator.
16. Drag an instance of CorePWM from the Fabric Slave Cores to the MSS FIC_0 - MSS Master Subsystem. This will add a
soft PWM core in the FPGA fabric which will be connected to FIC_O.
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(v‘ System Builder -

Peripherals

O X

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

Select the peripherals and masters for each subsystem

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

Help 52

Cancel

Fabric Slave Cores Subsystems
core version [~ [ MSS FIC_0 - 1SS Master Subsystem ]
2 |Coref2C 7.0.102 | Configure ] Quantity ] Name
3| CoreSPl 3.0.156 # | 1 [corepwmo]
4| CoreGPIO 3.0.120 L MSS FIC 0 - Fabric Master Subsystem
5 |CoreTimer 1.1.101 drag and drop here to add to subsystem
6 | CorelUARTapb 522 @ MSS Peripherals
L4 CorePWM Configure | Enable | Name li_
ﬂ Fabric AMBA Slave 0.0.102 Z‘ @ MM_UART_0
Fabric Master Cores [
Core Version ‘ g M55HRED
ﬂ Fabric AMBA Master|0.0.102 a MSSHRE e
O [mss=SPs
O [mssspPit
& M [MSS_GPIO
O  |mssuss
O [MssMac = |
To move 3 peripheral from one subsystem to another, drag it from fts present location and drap ft onta the desired susbsystem.
You cannot drag and drop onto MSS Ferjpherals.
Masters are in bold and blue.
Back Mext

Figure 17 - System Builder Peripherals page after adding CorePWM

17. Click the wrench symbol ( {?‘) next to corepwm_0 in the MSS FIC_0 - MSS Master Subsystem to open the CorePWM
configurator. Enter the following in the Configuring corepwm_0 dialog box.

e Global Configuration:
Configuration Mode: 0 - PWM Only Mode (default)
Number of PWM Channels: 8
o APB Data Bus Width / Resolution: 16
e Global PWM Mode Configuration:
Fixed Prescale: un-checked
Fixed Value: 0 (default)
Fixed Period: unchecked (default)
e Channel 1 Configuration: accept the default settings

O

O

O

O

O

e Channel 2 Configuration: accept the default settings

18. Click OK to close the CorePWM configuration dialog box.
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B Configurator — O X

CorePWM Configurator

1.106
Configuration l iz
Global Configuration:
Configuration Mode: W
Mumber of PWM Channels: m
APB Data Bus Width [Resclution: m

Global PWM Mode Configuration:

Fixed Prescale; [ Fixed Value: |0
Fixed Period: [ Fixed Value: |1

Channel 1 Configuration:

Low Ripple DAC mode: -] Shadow Update Register: ]
Fixed PWM PosEdge: [ Fixed PWM PosEdge Value: |0
Fixed PWM NegEdge [ DAC LevelOut: ] Fixed PWM NegEdge Value: [0

Channell PWM stretch level {HIGH when selected) r

Channel 2 Configuration:

Low Ripple DAC mode: I Shadow Update Register: |
Fixed PWM PosEdge: [ Fixed PWM PosEdge Value: |0
Fixed PWM NegEdge [ DAC LevelOut: I Fixed PWM NegFdge Value: [0

Channel2 PWM stretch level {HIGH when selected) r

Channel 3 Configuration:

Low Ripple DAC mode: [ Shadow Update Register: [
Fixed PWM PosEdge: v Fixed PWM PosEdge Value: |0
Fixed PWM MegEdge [ DAC LevelOut: [ Fixed PWM NegEdge Value: [0

Channel3 PwWM stretch level {HIGH when selected) I

hd
Help 'i OK | Cancel ] -

Figure 18 - corepwm_0 configuration

Note: additional information about CorePWM and the configuration parameters is available in the CorePWM handbook.
The CorePWM handbook can be accessed from the CorePWM Configurator by clicking Help.

18. Click Next. The “System Builder — Clocks” page will open. Use this page to specify the clock source and clock
frequencies used in the design. Enter the following:

e System Clock: Select On-chip 25/50 MHz RC Oscillator from the pull-down menu
e M3_CLK: 100 MHz

e APB_0CLK: M3_CLK/1 (100 MHz) (default)

e APB_1CLK: M3_CLK/1 (100 MHz) (default)

e FIC_O_CLK: M3_CLK/2 (50 MHz)

These frequencies were chosen to maximize the speed of the Cortex-M3 microcontroller.
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@ System Builder - Clocks ] X

Clock | Fabricccc | chip Oscillators | |

System Clock
50,0 MHz
|on-chip 25/50 MHz RC Oscillator |

Cortex-M3 and M55 Main Clock:

M3_CLK = I 100.00 MHz 100,000

MDDR Clocks

MDDR_CLK =M3_Clk* |1 "I
DDR/SMC_FIC_CLK =MDDR_CLK | | | v l

MSS APB_0/1 Clocks

APB_0_CLK =M3 CLK/ |1 vl 100,000
APB_1_CLK =M3_CLK | |1 vl 100,000

Fabric Interface Clocks

FIC_0_CLK =M3_ClK [ |2 vl 50,000

I™ AHBLite Bypass Mode

FIC_1. CLK =M3_CLK [ | 1 i l

™ AHBLite Bypass Mode

Fabric DDR. Clocks

FODR_CLK = [100 MHz
FDDR_SUBSYSTEM_CLK = FDDR_CLK / |1 -l

Fabric

=
| | »

Help T I Cancel | Back | Mext

Figure 19 — Configuring the MSS clocks

19. Click Next. The “System Builder - Microcontroller” page will open. This page has multiple tabs, which allow
configuring the Cortex-M3 microcontroller, the Cache Controller and the AHB Bus Matrix.
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Device Features > > Memories » ; Peripherals » > Clocks » > Microcontroller SECDED - Security Interrupts Memory Map »

Configure Microcontroller options

Real Time Counter \{ Cortex-M3 }/ Cache Controller \{” AHB Bus Matrix \

Clock Source

Source |External 32 KHz RTC Crystal Oscillator =

Wakelp Interrupt
Enable WakeUp Interrupt to Cortex-M3  []
Enable WakeUp Interrupt to FPGA Fabric [7]

RTC_MATCH
Expose RTC_MATCH port to FPGA Fabric D

Help = Cancel ‘ Back Next

Figure 20 - System Builder Microcontroller options page

20. Select the Real Time Counter tab in the System Builder - Microcontroller pane. This is where options for the RTC are
set.

21. Select the On-chip 1 MHz RC Oscillator as the RTC clock source from the pull-down menu in the Clock Source field on
the Real Time Counter tab. This option matches the RTC sample projects available in the Firmware Catalog.

22. Accept the default settings for the Wakeup Interrupt and the RTC_MATCH signal.
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() System Builder - Microcontraller El 5
> Device Features » ) Memories » » Peripherals » Clocks Microcontroller SECDED Security > Interrupts » > Memory Map »
Configure Microcontroller options

Real Time Counter \/ Cortex-M3 \{ Cache Controller \/ AHB Bus Matrix \

Clock Source

Source |On-d'up 1MHz RC Osdllator b4 I

WakeUp Interrupt

Enable WakeUp Interrupt to Cortex-M3 [

Enable WakeUp Interrupt to FPGA Fabric [

RTC_MATCH

Expose RTC_MATCH port to FPGA Fabric [T
Help = | Cancel | Back Next

J

Figure 21 - System Builder Microcontroller options page after selecting the RTC clock source

23. Although we won’t be making any other changes, take a moment to become familiar with the contents of each tab.

24. Click Next to accept the default settings on the Microcontroller page.

25. The “System Builder — SECDED” (Single Error Correct / Double Error Detect) page will open. Use this page to enable
SECDED for various memory blocks within the SmartFusion2 MSS. Although we won’t be using SECDED for this
design, take a moment to become familiar with the contents of this page.
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(@ system Builder - SECDED [ENER=S)
> Device Features » » Memories » ; Peripherals » > Clocks  » > Microcontroller » 7 SECDED ) » Security » » Interrupts » » Memory Map »
Configure Single Error Correct / Double Error Detect (SECDED) options
"SECDED \
EDAC Errors -
Expose EDAC_ERROR bus [
ESRAM_0-
Enable EDAC [7] Enable EDAC Interrupt{s) | Mone
ESRAM_1-
Enable EDAC [7] Enable EDAC Interrupt{s) | Mone
Ethernet TX RAM L
Enable EDaC [7] Enable EDAC Interrupt(s) | Mone 1
Ethernet RX RAM
Enable EDAC [T Enable EDAC Interrupt(s) | None
UsB
Enable EDAC [7] Enable EDAC Interrupt(s) |MNone
CAN
Enable EDAC [] Enable EDAC Interrupt(s) | Mone
MDDR
Embln MNON EFE Tabmen ot 7] =
k.

Figure 22 - System Builder SECDED options page

26. Accept the default settings on the page and click Next.
27. The “System Builder — Security” page will open. This page is used to set the Master to Slave Read/Write access for
devices that support Data Security features. The SmartFusion2 devices on the SMF2000 kit does not support these

security features, so these options will be grayed out.

28. Click Next to accept the default settings.

29. The “System Builder — Interrupts” page will open. This page displays interrupt connections generated from attached
fabric peripherals. The CorePWM TACHINT interrupt will be visible as shown in the figure below.
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(® System Builder - Interrupts ] X
> Device Features » } Memories » » Peripherals » } Clocks ) > Microcontroller » > SECDED ) ; Security ) » Interrupts ) > Memory Map »
Interrupt connections generated from attached peripherals and the processor
Processor Interrupt ‘ Instance Name | Trigger Signals ] Lock J
SF2 MSS sb MSS_0:MSS_INT_F2MI0] |corepwm_0_0 TACHINT ]
Help 2 Cancel Back Mext

Figure 23 - CorePWM TACHINT interrupt

30. Click Next. The “System Builder — Memory Map” page will open. This page displays the addresses of fabric

peripherals. The address of CorePWM will be visible. Up to six different memory regions can be assigned to each FIC in the

MSS memory map. In this design, two memory regions (0x30000000 and 0x50000000) are assigned to FIC_O for the interface to
the FPGA fabric and CorePWM.
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G‘ System Builder - Memory Map ]

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

Memory Map for peripherals attached to the processor

Select Bus to View or
Assign Peripheral(s)

CoreAPB3_0 ( MSS FIC_O - MSS Master Subsystem ) Address Peripheral

0x50000000,

LB

Assign peripherals to addresses on bus:

corepwm_0_0:APBslave

Help 2 Cancel Back Finish

X

Figure 24 - Fabric memory map

31. Click Finish.
32. Confirm that the message “”System_sb’” was generated successfully” appears in the Libero SoC Message tab.

Message

I[%] Messages &3 Errors 4, Warnings @ Info [S] Manage suppressed messages

Message Message ID Source Location Log Location

- Please refer for details about SF2_MSS sb - - SF2 MSS sb log
* 'SF2_MS3S_sb' was generated successfully - -

Log Message

Figure 25 - Message tab after successfully generating the MSS design

33. Acomponent named SF2_MSS _sb_0 will be visible in the SmartDesign canvas as shown below. If necessary, click
the SF2_MSS tab to display the SmartDesign canvas.
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MMUART_0_RXD >

SF2_MSS_sb_0
r PDWER_ON_RESEI’_P; -
MSS_READY|—

MMUART_0_PADS[=]
MMUART_0_RXD
MMUART_O_TXDp |—— > MMUART_0_TXD
FAB_CCC_PINS[E]
FAB_CCC GLOp |-
FAB_CCC_LOCKp |-
INIT_PINS[S]
INIT_DONEp |-
GPIO_FABRIC[H]
GPIO_8_F2M«4 |-

\ >

SF2_MSS_sb

Figure 26 — SF2_MSS_sys_sb_0 component

—{FAB_RESET_N
DEVRST_M [ »———|DEVRSI_N
[E]lcorepwm_0_0_PINS
- PWM[B:1]
p TACHIN[1]

34. Connect the FAB_RESET_N port to VCC by selecting the port, right-clicking and selecting Tie High.

MMUART_O0_RXD [

SF2_MSS_sb_0

£ ™y
POWER_QON_RESET_N|—
MSS_READY|-
MMUART_0_PADS[=]
MMUART_0_RXD 4

e
=\ FAB_RESET_M

_ TR = 2T 0 TXD MM OT
DEVRST M [ DEVRST N Disconnect »> >MMUART_D_TXD
Ecorepwm { Promaote to Top Level _CCC_PINSE
T CCC_GLO —
- APWM[B:1 Ga To Driver :CC EDC >
| pTACHIN[1 ¥ Magnify Pin —LOCKpy -
IN]T_PINSE
Clear Attnbute IO_FABRICE
Invert 0 8 F2M4 |-
— Tie Low
Add Pin To New Group

Figure 27 — Connecting FAB_RESET_N port to VCC

35. If necessary, click the + sign next to corepwm_0_0_PINS to expand the pin group. Promote the PWM]8:1] port to
the top level by selecting the port, right-clicking and selecting Promote to Top Level. These outputs will drive LEDs
on the target board. Connect the TACHIN[1] port to GND by selecting the port, right-clicking and selecting Tie Low.

36. Mark the POWER_ON_RESET_N and MSS_READY output ports unused by selecting the port, right-clicking and
selecting Mark Unused.

37. If necessary, click the + sign next to FAB_CCC_PINS to expand the pin group. Mark the FAB_CCC_GLO and
FAB_CCC_LOCK pins unused. These pins are not used in the design.

Page 24 of 71 v1.0

NA\OW



& Microsemi

SmartFusion2 ARM Cortex-M3 Lab Guide

a @Mlcnucmn company

38. If necessary, click the + sign next to GPIO_FABRIC to expand the pin group. Promote the GPIO_8 F2M port to the
top level by selecting the port, right-clicking and selecting Promote to Top Level. The GPIO_8 F2M port will connect
to a switch on the SMF2000 board.

39. If necessary, click the + sign next to the INIT_PINS output port to expand the group. Mark the INIT_DONE output
port unused.

40. After making the pin connections the SF2_MSS sb_0 component will look like the figure below.

MMUART_0 RXD >

SF2_MSS_sb_0

i ™y
]
155 READY X
MMUART_0_PADS[E]
- MMUART_0_RXD#
Qi MMUART_O_TXDp» > MMUART_0_TXD
il [ )
DEVRST_N [ »———————|DEVRST_N e e S
FAB_CCC_PINS[H]
[E]corepwm_0_0_PINS = e
APWM[B:1] : e PWM[8:1]
H  pTACHIN[1 e =
> [ INIT_PINS[F]
NIT_DoNEp X
GPIO_FABRIC[T]
GPIO_8_F2M GPIO_8 F2M4
. -
SF2_MSS_sb

Figure 28 — SF2_MSS_sb_0 component after making pin connections
41. Generate the design by clicking SmartDesign > Generate Component or by clicking the Generate Component icon
 —_—
|
on the SmartDesign toolbar ( ).

42. The message “'SF2_MSS’ was generated successfully” will appear in the Libero SoC Message window indicating the
design was generated without any errors.

|Message 8 x

[Z) Messages @ Errors i, Warnings @ Info (5] Manage suppressed messages

Message Message ID Seurce Location Log Location I_:J
-~ SmartDesign 'SF2_MSS' design rules check succeeded - = = j
= = = -

'SF2_MSS' was generated successfully

] Log Message
| E e |

Figure 29 - Libero SoC Message window after generating the design

40. Close the design (File > Close SF2_MSS).
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Step 3 - Constraining the Design

Importing an 10 Constraint file

There are multiple ways to make I/O Assignments. In this lab, we will use the 1/0 Physical Design Constraint (PDC) file
that is provided in the lab source files.

1. Expand Constraints in the Libero Design Flow window and double-click Manage Constraints.

Design Flow

Top Module(root): SF2_MSS

Active Synthesis Implementation: synthesis

Tool fad

» Create Design

& System Builder

& Configure MSS

B3 Create SmartDesign

Create HDL

- a Create SmartDesign Testbench

; Create HDL Testbench

+[ 1 Generate Memory Map

= » Verify Pre-Synthesized Design
B Simulate

plement Design

B Open Netlist Viewer

‘G Synthesize

=~ » Verify Post-Synthesized Design
+(] Generate Simulation File

i B Simulate

. +(] Configure Flash*Freeze

-+ Configure Register Lock Bits

i {5 Place and Route

. B » Verify Post Layout Implementation
«f| Genarata Rark Annntatad Filac Ll

Design Flow I Design Hierarchy | Stimulus Hierarchy l Catalog l Files |

Figure 30 - Opening the Constraint Editor

2. The Enhanced constraint manager will open.

Reports & X | StartPage & X Constraint Manager & X |

4l

o Attrihute5| Timing I Floor Plannerl Netlist Attribute5|

New |" Import | Link | Edit |'| Check | Help ﬂﬂ

| Place and Route |

[ Reserve Pins for Device Migration

Select the devices you are targetting for migration. Pins not bonded on these devices will be reserved in the device selected for this project.
Selected Device: M25010 - 144 TQ

O m2s010S

Target Devices: | M25005
O M250055

— General

[¥" Reserve Pins for Probes

Figure 31 - Libero SoC Enhanced Constraint Manager

3. Click Import on the I/O Attributes tab to open the Import Files dialog box. Navigate to the < C: or D:>\
ArrowTraining\constraints folder. Select io_constraints.pdc then click Open.
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(™ Import Files x
1 « ArrowTraining » constraints v | & constraints” durchsuchen 2
Crganisieren » Meuer Ordner Bz M @
@ Timing & Synch * Name - Anderungsdatum Typ
@x Ubergabefotos | io_constraints 11/27/2018 11:17 ... PDC-Datei
@5 USB
@i VsC
I Dieser PC v < >
Dateiname: |io_constraints ~ | I/C Constraint Files (*.pdc) W
Abbrechen

Figure 32 - Importing the 1/0 constraint file

4. The file will be visible on the I/O Attributes tab of the Constraint Manager.

5. Double-click io_constraints.pdc to open the file in the Libero SoC text editor. Scroll in the file to become familiar
with the syntax. The constraint set_io sets the pin number and I/O specific attributes. The # symbol is a comment.

6. Close the editor (File > Close io_constraints.pdc).

7. Check the box under Place and Route for constraint\io\io_constraints.pdc the /O Attributes tab to use the PDC
constraint file for layout.

L1l

Reports &% | StartPage & X Constraint Manager & X \
/O Attributes | Timina | Floor Planner | Netlist Attributes|

MNew " Import ‘ Link | Edit " Check | Help ﬂ:ﬂ

Place and Route ‘

constraint\io\io_constraints.pdc

Figure 33 - Selecting the 1/0 constraint file for layout

Generating Timing Constraints
In this step, you derive timing constraints for the design. Libero can generate timing constraints for known blocks (such
as the RC oscillators and the PLLs) automatically.

7. Select the Timing tab in the Constraint manager window. Double-click Derive Constraints.

Reports & X | StartPage & x Constraint Manager & X |
I/O Attributes Floor F‘Ianner] Netlist Attn'hutes]
New ‘ Import J Link ‘ Edit with Constraint Editor|‘= Check "l Derive Constraintsl Constraint Coverage |~ Help J i] ﬂ

‘ Synthesis I Place and Route | Timing Verification ‘

4l

Figure 34 - Deriving Timing Constraints

8. Click on Yes in the Message window to automatically associate the derived constraints SDC file to the ‘Synthesis’,
‘Place and Route’ and ‘Timing Verification’.
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B | Message X

IQ/ To automatically associate the derived constraint SDC file to the 'Synthesis', 'Place and Route’ and Timing Verification' tools click "ves' else click 'No".

Yes No

Figure 35 - Message Window

9. A constraint file named SF2_MSS_derived_constraints.sdc will be visible. Double-click on the file name to open the
file in the Libero text editor.

Reports & % | StartPage & X Constraint Manager & X | H
/O Attributes  Timina | Floor Planner | Netlist Attributes|
New | Import | Link | Edit with Constraint Ed|t0ri‘| Check |‘| Derive Constraints | Constraint Coverage |"| Help | ﬁ il
Synthesis | Place and Route | Timing Verification |
constraint\SF2_MSS_derived_constraints.sdc

Figure 36 - Derived Timing Constraints
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In this step, you will use the push-button flow to synthesize the design with Synplify Pro, run layout and generate the

programming file

1. Double-click the Generate Bitstream in the Design Flow window to synthesize the design, run layout using the
I/O constraints that were created and generate the programming file.
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Design Flow g X

Fabric_Top = O @’
-~

Tool

#- b Create Design
=+ p Constraints
3 Manage Constraints
= » Implement Design
B Netlist Viewer
‘S Synthesize
= » Verify Post-Synthesis Implementation
+[_] Generate Simulation File
B Simulate
+[] Configure Flash*Freeze
+(J Configure Register Lock Bits
95 Place and Route
= » Verify Post Layout Implementation
+[] Generate Back Annotated Files
B Simulate
&, Verify Timing
&, Open SmartTime
B+ Verify Power
=- » 10 Analyzer
% SSN Analyzer
= » Program and Debug Design
+[] Generate FPGA Array Data
& Update eNVM Memory Content

«» Configure Programming Options
@ Configure Security

= » Program Design
« ¥, Generate Bitstream
“® Run PROGRAM Action

#- » Debug Design p—
» Handoff Design for Production
» Handoff Design for Firmware Development ﬂ

A UHandaff Nacian far Nakhiimaine.

#

&

1

Design Flow l Design Hierarchy ] Stimulus Hierarchy ] Catalog I Files]

Figure 37 - Generate Bitstream
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The design implementation tools will run in batch mode. Successful completion of a design step will be indicated by a

green check mark next to the Implement Design item in the Design Flow window.

Design Flow

Fabric_Top

Tool

4

v

v

Create Design
Constraints
‘¥ Manage Constraints

» Implement Design

B Netlist Viewer
S Synthesize
» Verify Post-Synthesis Implementation

+_| Configure Flash*Freeze

+| Configure Register Lock Bits

95 Place and Route

4 » Verify Post Layout Implementation

+L| Generate Back Annotated Files
B simulate

Ql Verify Timing
Ql Open SmartTime
o} Verify Power
4 » 10 Analyzer
£ SSN Analyzer
» Program and Debug Design
+_| Generate FPGA Array Data
@ Update eNVM Memory Content
» Configure Hardware
» Configure Programming Options
e Configure Security
4 » Program Design
yi'é Generate Bitstream
& Run PROGRAM Action

m
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2. The Reports tab will display reports for the tools used to implement the design.

[+ Project Summa
=l Eﬁﬁm. _

- Components
= Generate Memory Map
i SFZ2_MS5_DataSheetxml
Synthemze
= synplify.log
oo b SF2_MSS.srr
- run_options.bd
- SFd_MBSS_rarm_rpt b
- 5F2_MSS_compile_netlist_resources.xml
SF2_MS55_compile_netlist_hier_resources.csv
4, 5F2_MS55_compile_netlist.log
{- Place and Route
5F2_MS55_glb_net_reportaoml
- SF2_MSS_mindelay_repair_report.rpt
o 5F2_MSS_layout_combinational_loops.aaml
- SF2_MSS_place and_route_constraint_coveragexmi
o 5Fd_MS5_pinrpt_name.rpt
- 5F2_MSS_pinrpt_number.rpt
SF2_MS5_bankrpt.rpt
- 5F2_MSS_ioffxml
- & SF2_MS5_layout_log.log
=l Generate FPGA Array Data
o 4 SF2_MSS_init_configamml
= Generate Bitstream
w5F2_MS5_generateBitstream.log

Figure 38a - Reports tab after implementing the design
3. Close the Script Execution Report.

4. Run program action

v = » Prngmm Design ) JJ

Generate Bitstream

» Run PROGRAM Action

B » Debug Design | Ryg |

Figure 38b - Run program action

Step 5 - Running the Application

The next step is to observe the operation of the Cortex-M3 program in the design.

Determining the COM port setting
This design requires a terminal emulator. In order to configure the terminal emulator, the COM port assignment must
be determined.

1. Open the Windows Device Manager and expand the Ports (COM & LPT) section.
e One port will be listed as “FlashPro 5 Port”. Record the COM port number below.

USB Serial Port: coM
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A Device Manager = O %
File Action View Help
o @ HEHE 2

i Firmware L

¥ Human Interface Devices

== |DE ATA/ATAPI controllers

a5 Imaging devices

= Keyboards

L1 Memory technology devices

0 Mice and other pointing devices

I Monitors

5 Network adapters
~| @ Ports (COM & LPT)

@ FlashPro5 Port (COMS)
= Print queues
= Printers

Figure 39 - Windows Device Manager showing COM port

2. Open aterminal emulator program such as TeraTerm or PuTTY and configure a Serial terminal as follows:

Port: Select the COM port number recorded above.
Baud rate: 115200

Data Bits: 8

Parity: None

Stop Bits: 1

Flow Control: None

3. Press and release User Button at SMF2000 board. The string “Button-Press” will appear in the Terminal Emulator.

4. The LEDs should appear as follows:

LED D9 to LED D2 — gradually get dimmer and brighter. The PWM core in the FPGA fabric drives these LEDs.

Step 6 - Generating Sample Projects and Exporting the Firmware Configuration

Files

In this step, you will generate sample projects and export the firmware configuration files for the design.

Generating sample projects
1. Expand Handoff Design for Firmware Development on the Design Flow tab. Select Configure Firmware Cores, then

right-click and select Open Interactively.
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Design Flow & X

Top Module(root): SF2_MSS

Active Synthesis Implementation: synthesis
Tool I:j

" 3 Manage Constraints
¢ = b Implement Design
i B Open Netlist Viewer
v 'S Synthesize
b Verify Post-Synthesized Design
- +[] Configure Flash*Freaze
[l Configure Register Lock Bits
%5 Place and Route
b Verify Post Layout Implementation
1 Program and Debug Design

v -+ Generate FPGA Array Data
[ Update eNVM Memory Content

» Configure Hardware
++ w Configure Programming Options
- @ Configure Security
- b Program Design
] & Generate Bitstream

i3 Run PROGRAM Action
» Debug Design

-3, Identify Debug Design

- SmartDebug Design
Handoff Design for Production
Handoff Design for Firmware Development

I

LS

i w

Run
Clean and Run All

Open Interactivel

Clean

: B: Export Firmware
Handoff Design for Debugging
€ Export SmartDebug Data

I
-

Ju

Design Flow i Design Hierarchy I Stimulus Hie

Help
Messaqe

Figure 40 - Configuring Firmware cores for the design

2. The DESIGN FIRMWARE tab will open.

41

Reports & X | StartPage & X | Constraint Manager & X B vesion_rrmwiare @ %

K
Generate i Instance Name Core Type Version Compatible Hardware Instance
1 2 B CorePWM_Driver_0 CorePWM_Driver 2.4.100 ~||SF2_MSS_sb:corepwm_0_0
2 ~ [?' % SmartFusion2_CMSIS_0 SmartFusion2_CMSIS 2.3.105 : SF2_MSS_sb MSS
3 2 B, SmartFusion2_MSS_GPIO_Driver_0 SmartFusion2_MSS_GFIO_Driver 2.1.102 ~||5F2_MSS_sh_MSS:GFIO
4 Ica B SmartFusion2_MSS_HPDMA_Driver_0 SmartFusion2_MSS_HPDMA_Driver 2.2.100 - ||sF2_mss_sb_Mss
5 ~ B SmartFusion2_MSS_MMUART Driver_0 SmartFusion2_MSS_MMUART_Driver 2.1.100 ~||5F2_MS5_sb_MSS:MMUART_0
6 I % SmartFusion2_MSS_NVM_Driver_0 SmartFusion2_MSS_NVM_Driver 2.5.100 =] SF2_MSS_sb_MSS
7 I B SmartFusion2_MSS_RTC Driver_0 SmartFusion2_MSS_RTC_Driver 2.2.100 ~||5F2_MS5_sb_MSS:RTC
8 2 B, SmartFusion2_MSS_System_Services_Driver 0 SmartFusion2_MSS_System_Services_Driver 2.9.100 7 ||SF2_MSS_sb_mMss
9 I qg SmartFusion2_MSS_Timer_Driver_0 SmartFusion2_MSS_Timer_Driver 2.2.100 ~||SF2_MSS_sb_MSS

Figure 41 - DESIGN FIRMWARE tab

3. Confirm that none of the drivers appears in italics. If any drivers appear in italics, click the check box in the Generate
column for the missing core. Click Yes when prompted about downloading the core.
4. Click Yes in the Download Required dialog box to download any firmware cores that are missing from the IP vault.

Q Download Required

A

Actel:Firmware:SmartFusion2_MSS_MMUART _Driver:2.0.100 isn't in the vault,
Continuing will download this core, and also any other firmware cores that are not
already in the vault. Is this ok?

[ Yfes ] [ Mo ]

Figure 42 - Downloading missing firmware cores

5. Use the pull-down menu in the SmartFusion2_CMSIS_0 row to select version 2.3.105 if it is not selected.
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Reports & X ] StartPage § X | Constraint Manager & X E DESIGN_FIRMWARE & X | =

K
Generate | Instance Name Core Type Version Compatible Hardware Instance

1 |cal . CorePWM_Driver_0 CorePWM_Driver 2.4.100 || SF2_MSS_sb:corepwm_0_0
2 I igF B SmariFusion2_CMSIS 0 SmartFusion2_CMSIS 2.3.105 ~ |sF2Mss_sh Mss
3 Ica !g SmartFusion2_MSS_GPIO_Driver_0 SmartFusion2_MSS_GPIO_Driver 2.1.102 ~ || SF2_MSS_sh_MSS:GPIO
4 I B, SmartFusion?_MSS_HFDMA_Driver_0 SmartFusion2_MSS_HFDMA_Driver 2.2.100 B SF2_MSS_sh_MSS
5 I By SmartFusion2_MSS_MMUART_Driver_0 SmartFusion2_MSS_MMUART _Driver 2.1.100 ~||SF2_MSS_sb_MSS:MMUART_0
& I B, SmartFusion2_MSS_NVM Driver_0 SmartFusion2_MSS_NVM_Driver 2.5.100 = SF2_MSS_sh_MSS
7 Ica qg SmartFusion2_MSS_RTC_Driver_0 SmartFusion2_MSS_RTC_Driver 2.2.100 ~ ||SF2_MSS_sh_MSS:RTC
8 2 .3 SmartFusion2_MSS_System_Services_Driver_0 SmartFusion2_MSS_System_Services Driver 2.9.100 t SF2_MSS_sh_MSS
9 Ica .5 SmartFusion2_MSS_Timer_Driver_0 SmartFusion2_MSS_Timer_Driver 2.2.100 =] SF2_MSS_sb_MSS

Figure 43 - Selecting SmartFusion2_CMSIS version 2.3.105

6. Create the CorePWM sample project by selecting CorePWM_Driver_0 on the DESIGN FIRMWARE tab, then right
clicking and selecting Generate Sample Project > Cortex-M3 > SoftConsole v4.0 > PWM slow blink. Note that
SoftConsole v4.0 projects can be opened in SoftConsole v6.0.

Reports & X ] StartPage @ x g DESIGN_FIRMWARE & X i

4

}eneratsl l Instance Name Core Type Version Compatible Hardwiare Instance
CorePWM_Driver 0 " CorePWM_Driver 2.4.100 SF2. MSS_sys sbicorepwm_0_0
2 s?f ) smartFusion2_CMSIS_0 Disable Generation SmartFusion2_CMSIS 2.3.105 SF2_MSS_sys sb_MSS
3 ~ B SmartFusion2_MSS_GPIC  Show Details.. SmartFusion2_MSS_GPIO_Driver 2.1.102 ~||SF2_MsS_sys_sb_MsS:GPIO
4 2 !g SmartFusion2_MS5_HFPDI Open Documentation > SmartFusion2_M55_HPDMA_Driver 2.2.100 e SF2_MS5_sys_sh_MSS
5 2 [ PR EUGTEI AR Generate Sample Project » [EGITEVEENY |MSSiMMUART7Driver 21100 +|[SF2_MSS_sys sh MSS:MMUART_O
6 v SmartFusion2_MS5_MMUART_Drit 1 Camar-M2 e i ~||SF2_MSS b_MSS:MMUART_1
i Bl o Mo il Cortex-M3 SoftConsole v40 » IEVIVIERT RSN ] a1 =
7 2 SmartFusion2_MSS_NVM_Driver_0 5 VN = ~||SF2_MSS_sys sh mss.
= RISCV  » [SNVIDNEN oo blink e
3 2 B SmartFusion2 MSS_RTC_Driver 0 SmartFusion2_MSS_RTC_Driver +||SF2_MSS_sys sb_MSS:RTC
PWM tachometer measure .
9 Ica qa SmartFusion2_MSS_System_Services_Driver_0 SmartFusion2_MSS_System_Services Dr = ~||SF2_MSS_sys_sb_MSS
PWM waveform alignment 223
10 ¥ '3 SmartFusion2_MSS_Timer_Driver_0 SmartFusion2_MSS_Timer_Driver ~||SF2_MSS_sys_sb_MSS

Figure 44 - Generating the CorePWM sample project

7. Confirm the following settings in the Generate Sample Options dialog box then click OK:
e Folder: C:\ArrowTraining\SF2-M3_BaseDesign\SoftConsole
e Show generation report: checked

(* Generate Sample Options ? *

Samples folder; lC:,ﬂ'.ﬁ.rTDwTraininngFZ—MS_BaseDesignfSnFtConsule e

Files will be generated in:
C:VarrowTrainingsF2-4M3_BaseDesign\SoftConsoleSF2_GMU_SC4 pwm_slow_blink

W Show generation report

Help Ok Cancel

Figure 45 — CorePWM slow blink sample project options

8. The Report dialog box will list all the files generated and the location.
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(& Report 7 *

son | @rm |

-
| SFT_@HU_S04_pwvem_shi_bliek, cpregec

| EF2_GUU_SCA_pwem_show_blink), project

[ 5F2_GHU_SCA_pwem_show)_bink) CM5 IS hw_meg_ioh
§EED_EHU_SCA_pen_siov B CMS IS miteoch

| SFZ_GMU_SCA_prem_shovr_biink| CMEISYmss_sasert. b

ESRD_CHL_ SCA_ g _iltvs DAk CMES IS linrten goddeba-an-rricnimermi-arnartfusin t -eiem A
ESH_GII! SCA_pwemn_shoe_blind\ CMS TS crtartep oo debag-in-raarosemi- st rson -esam.id
L5E7_GHU,_SCA_gwemn_slow, bk CMS IS startep. 900 debu i micressnienartuson - idermal-namUd
| SFI_GMU_SCA_pam_show_blink' CMSIS startep_gocinewib snbecr

FSE2_CMU_SCA_swer_shors Blisk| CME ESTRAmen_goriproductisn-smartiusicalrenteyty-in-place.
ESF2_CMUL_SCA_peem_shows_blink'iCMSIS | sterten_ gociprodiuction-smertiussond -relocate-to-mdnrnal-ram bd
FSED_EHU_SCA_pram_show Bk MG IS LRTAM, @oe iEhetup_mipes S
I5FE2_GUUL_SCH_preem_shovs Binkl CMSIS mebermn_milsooct
FSF2_ChU_SCA_piaerm_shear_blimdd CMS S syabem_mlsead by

| BE2_GMU_SCA_pvern_shows Bl CMEES oys et ol typesh

§SFT_ois SO _perrmy_ shorgd_[Blbnd driver gL o PVl o g pim_PRgGE R

FEED G S0A_pven_ilowr_bliskdovend CorePwilioone_pwmng

| SF2_GMU_SCA_pwem_shovs_blink | drivars! CorsPWilioore_pwen

FEED_GHU_SCa_pvem_show_ Blinkidouvers_conhigive_confighms confegc

| SF2_GH_50A_pwem_show_biinicidrivars_configheys_configisys_config.h

| SF2_GHY_S0A_pvem_slie bk dreni_conligaye_confighuya_config mid ceciah
§SF2_GHU_SCA_prem_show_blink) ha CortexM T oorten_malc

| SF7_GHU_5EA_gvern_siors_blinkihal ComasMIEnres mich

| SF2_GEHU_SCA_pwm_show_blink hei? Corbad3GhLN cpu_typesh

| SF2_GHU_SCA_pwetn_siow_bisk) hal COmaMI iR hol s

§ SFEZ_GHU_SCA_pvem_siow_blink' halyCornea T G e _maonsh
E5F:'_-.'21-I1I_’5l.'.\1_MMJ_HH’MH‘.{HDIHI‘.WJIJM_JME,HI.E-
SF2_GMU_SCA_pewen_siows_blisk’\halhalh

ESF2_QHU_SCA_peasmi_ghowd_biakihahel_assert.h

§SED GUU_SCA_preemn_ilore_Hinkihal e fag sicessh

§SFT_CMU_SCA_prwem_shows_ bl man.c

| SE2_GMU_SCA_pwen_showr_blek!platform iy

§SF2_CHU_SCA_pven_show_bink'\README B :‘1
]

e | _ o |

Figure 46 - GPIO Simple Blink project files

el e st ], il el e oy e o

9. Click Close to close the Report window.
10. Create the MSS RTC sample project by selecting SmartFusion2_MSS_RTC_Driver_0 on the DESIGN FIRMWARE tab,
then right clicking and selecting Generate Sample Project > Cortex-M3 > SoftConsole v4.0 > RTC Time.

Reports & X | StartPage & X 23 DESIGN_FIRMWARE & X I

senerate| | Instance Name Core Type Version Compatible Hardware Instance
ﬁ CorePWM_Driver_0 CorePWM_Driver 2.4.100

4l

SF2_MSS_sys_sb:corepwm_0_0

@' % SmartFusion2_CMSIS_0 SmartFusion2_CMSIS 2.3.105 SF2_MSS_sys_sh_MSS

B SmartFusion2_MSS_GPIO_Driver_0 SmartFusion2_MSS_GPIO_Driver 2.1.102 SF2_MSS_sys_sb_MSS:GPID

B, SmartFusion2_MS5S_HPDMA_Driver_0 SmartFusion2_MSS_HPDMA_Driver 2.2.100 SF2_MSS_sys_sb_MSS

4 SmartFusion2_# | ~_Driver_( martFusion2_| b ~_Driver 2.1.100 &, _Sys_sh_| H X
SmartFusion2_MSS_MMUART_Dri 0 SmartFusion?_MSS_MMUART_Dri SF2_MSS b_MSS:MMUART_0

E., SmartFusion2_MSS_MMUART_Driver_1 SmartFusion2_MSS_MMUART Driver 2.1.100 SF2_MSS_sys_sb_MSS:MMUART 1

RO (N [ [

< | =|lw|= =

B SmartFusion2_MSS_NVM_Driver_0 SmartFusion2_MSS_NVM_Driver 2.5.100 SF2_MSS_sys sb_MSS

& MSS_RTC_Driver 2.2.100 ﬂ SF2_MSS
Disable Generation

B, SmartFusion2_MSS_System_Sarvices_Driver | MSS_System_Services_Driver 2.9.100 ~||SF2_MSS_sys_sh_MSS

[SmartFusion2_MSS_RTC_Driver 0

T

‘mﬂmm#w'\lﬂl
=
ZE

B SmartFusion2_MSS_Timer_Driver_0 Show Details... | MSS_Timer_Driver |2_2_1uu j‘s;zﬁmssﬁwsfsbfmss

Open Documentation 4

Generate Sample Project * Cortex-M3 * IAR Embedded Workbench *
Keil-MDK 4

SoftConsale v3.4 r

SoftConsole v4.0 ¥ RTC Time
RTC Interrupt
RTC Calendar Alarm

Figure 47 - Generating the RTC Driver sample project

11. Confirm the following settings in the Generate Sample Options dialog box then click OK:
e Folder: C:\ArrowTraining\SF2-M3_BaseDesign\SoftConsole
e Show generation report: checked
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Samples folder: ]C:,.’.ﬁ.rruwTraining,’SFl—MS_EIaseDesignfSnFu:unsule l
Files will be generated in:
Co\ArrowTraining5F2-M3_BaseDesign\SoftConsole\SF2_GNU_SC4 RTC time
M show generation report
Help | oK Cancel
Figure 48 — RTC Time sample project location
12. The Report dialog box will list all the files generated and the location.
® Repor ' =
Save é Print
Files generated in 'C:\ArrowTraining\5F2-M3_BaseDesign\SoftConsole’; =

SF2_GMLU_SC4 RTC_time', cproject

SF2_GMU_SC4 RTC_time', project

SF2 GNU_SC4 RTC_time'CMSIS\hw _reqg jo.h

SF2 GMU_SC4 RTC time\CMSISim 25000 h

SF2_GHNU_SC4 RTC_time\CMSISYmss_assert.h

SF2_GMU_SC4 RTC_time\CMSIS\startup_gecdebug-in-microsemi-smartfusion2-envm. id
SF2_GMU_SC4 RTC_time\CMSIS\startup_gecdebug-in-microsemi-smartfusionZ-esram. |d
SF2_GMU_SC4_RTC_time\CMSIS startup_gocdebug-in-microsemi-smar tfusion2-external-ram. Id
SF2_GMU_SC4 RTC_time\CMSIS\startup_geocinewlib_stubs.c

SF2_GMU_SC4 RTC_time\CMSIS'startup_gocproduction-smartfusion2-execute-in-place. |d
SF2_GMU_5C4 RTC_timelCMSIS\startup_geocproduction-smartfusion2-relocate-to-externalram. id
SF2_GMU_SC4 RTC_time\CMSIS\startup_gocistartup_m2sxo S

SF2_GHNU_SC4 RTC_time\CMSIS eystem_m2sxo.c

SF2_GMU_SC4 RTC_time\CMSISisystem_m2sxxx.h

SF2_GMU_SC4 RTC_time\CMSIS\sys_init_cfg_types.h
SF2_GMU_SC4_RTC_time'drivers\mss_rtcimss_rtc.c

SF2_GMU_SC4 RTC_time'driversimss_rtcmss_rtc.h

SF2_GMU_SC4 RTC_time\drivers\mss_uart\mss_uart.c

SF2_GMU_5C4 RTC_time'driversimss_uartimss_uart.h

SF2_GMU_SC4 RTC_time'\driversimss_uartimss_uart_regs.h

SF2_GMWU_SC4 RTC_time'drivers_configlsys_configlsys_config.c

SF2_GMU_SC4 RTC_time'drivers_configisys_confin\sys_config.h

SF2_GMU_SC4 RTC_time'drivers_configisys_confin\sys_confio_mss_docks.h
SF2_GMU_SC4_RTC_timeYhal\CortexM3\cortex_nvic.c

SF2_GMU_SC4 RTC_time'hal\CortexM3Ycortex_nvic.h

SF2_GMU_SC4 RTC_timethal\CortexM3VGNU \cpu_types.h

SF2 GNU_SC4 RTC_timethal\CortexM3VGNURal.5

SF2_GMU_SC4 RTC_timehal\CortexM3\GHUhw_macros.h

SF2_GHU_SC4 RTC_timethal\CortexM3VGHNUw_reg_access.S

SF2_GMU_5C4 RTC_time'thalthal.h

SF2_GMU_SC4 RTC_time'hallhal_assert.h
SF2_GMU_SC4_RTC_timeYhal\hw_reg_access.h

SF2 GMU_SC4 RTC time'main.c

SF2 GMU_SC4 RTC_ time'README. txt

Help I Clozes

Figure 49 - RTC_time project files

LL*_[

13. Click Close to close the Report window.
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14. Close the DESIGN FIRMWARE tab (File > Close DESIGN FIRMWARE). Select Yes if prompted about saving changes to
DESIGN_FIRMWARE.

Exporting firmware configuration files and firmware drivers

The firmware used in a SoftConsole project must match the target hardware configuration. For SmartFusion2 projects,
Libero SoC generates specific firmware files that are required to ensure that the SoftConsole project matches and is
compatible with the target hardware. The sample projects created in the previous step contain generic firmware files
that may not match the target hardware. In this step, you will export firmware configuration files that match the design

configuration.

15. Select Export Firmware under Handoff Design for Firmware Development on the Design Flow tab, then right-click
and select Export Firmware... to create the firmware drivers for the design.

Design Flow

Top Module(root): SF2_MSS a0 @'

Active Synthesis Implementation: synthesis

Tool lL'

e b Constraints
- 4 Manage Constraints

¢ = » Implement Design
- B Open Netlist Viewer
v - G Synthesize

#-- b Verify Post-Synthesized Design
~+[| Configure Flash*Freeze
-+ Configure Register Lock Bits
v P Place and Route
» Verify Post Layout Implementation
E- » Program and Debug Design
174 - +[] Generate FPGA Array Data
@ Update eNVM Memory Content
#-- b Configure Hardware
= Configure Programming Options
@ Configure Security
= ¥ Program Design
- - '% Generate Bitstream
© o Run PROGRAM Action
=-- » Debug Design
i, Identify Debug Design
- € SmartDebug Design
B b Handoff Design for Production
= # Handoff Design for Firmware Development
.+ & Configure Firmware Cores
s
r =+ b Handoff Design for Debu
- €9 Export SmartDebug Da Help ﬂ

Design Flow Design Hierarchy Stimulus Hierarchy Catalog Files

Figure 50 - Exporting the firmware configuration files

o

ss

16. Enter the following in the Export Firmware dialog box then click OK:

e Location: Accept the default location
e Software IDE: select SoftConsole4.0 from the pull-down menu
e Export hardware configuration: Checked
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B Export Firmware ? x
Location; 1C: \ArrowTraining\5F 2-M3_BaseDesign
Software IDE: ]SoﬂConsole‘l.U ']
* Export hardware configuration and firmware drivers
" Create software project induding hardware configuration and firmware drivers
Help oK Cancel
Figure 51 - Export Firmware options
17. Click OK in the dialog box that indicates the location of the firmware cores.
B Information X

,o Firmware project was successfully exported
e

oK

Figure 52 - Firmware driver location

18. The firmware drivers will be visible on the Libero SoC Files tab. The Project for selected toolchain and the sample
projects will be visible on the Files tab in the SoftConsole folder. If the projects are not visible, select View > Refresh
Design Hierarchy from the Libero SoC menu.
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#- [] component
[ constraint
[ designer

+ [ firmware
- [ CMSIS
1 drivers
[ CorePWM
[ mss_gpio
[ mss_hpdma
3 mss_nvm
[ mss_rtc
[ mss_sys_services
[ mss_timer
3 mss_uart
[ drivers_config
# (1 sys_config
7 filelist
[ hal
-~ B README tut
B sF2_Mss_cmsis_svd.xml
\ B SF2_MSS_hw_platformh

Firmware drivers

Firmware Configuration
Flles

LT Rl
B [ simulation
- [ smartgen

f— -[1 SoftConsole ]
E S Talis Sample Projects

1 SF2_GNU_SC4_pwm_slow_blink

- [ SF2_GNU_SC4_RIC time

[ stimulus
[ synthesis
& [ tooldata

Design Flow i Design Hierarchy ] Stimulus Hierarchy ] Catalog Files

Figure 53 - Sample projects on Libero SoC Files tab

19. The Data Sheet containing the memory map will be visible in the Libero SoC Report tab.

frpwts 8% | Sitrege @ ®

Conirent Marager @ % |

 PropseE Summary
5SS mporty
+ Componenty
Generate Memory kan
SFE WSS Dt el
Syrahilie
mynplifydog
M SFI_MS5am
[P e T
SF2 WSS ram rpana
SF2 WSS compile_neflisl jesourreiamml
SF2_WES comnpile_netist heer_nesommesow
i SF2_ WSS coevgste fetintiog
Popgd e Fucsame
SF2_WES glb_net_repsitami
SE2 WSS mindelay repas_repoiiipd
SF2_MSS Lapout LOM D RaTnll_enpd e
SF2 WSS place and
5F2 W55 pinpt_namerpt
SF2 WSS mnept_numberrp

SFIMES Bankrplipd

SF2_ WSS gereratelibitpamiiog
Hum FROGHAM Arton
A 5F2 WSS PROGRAMUISY

i SONETRINE Sovergeam

Data Sheet: SF2_MSS

Frofect Setings
FiAM: SrnarF usion?
DCHe: M2S00
Packags 400 VF
Spead Grads: 210
Valtags: 12
HDL Visikog
Projact Description
Location: ClAmomwTramngSF2.83_BaseDeqign'compooentiwond5FZ_MS5S
Hate | Tima): GENERATED [ Sun Mar 31 1553 462019 )
Table of Contents
Guesrated Figs
10y
Hardwore instancos
Eirmsncs
Itmory oo

Figure 54 - Memory map for the design

20. Scroll in the SF2_MSS data sheet and become familiar with the Generated Files, Firmware and Memory Map

sections (click on the hyperlink at the top of the data sheet to move to the section of interest).
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21. Select the Memory Map to become familiar with the locations of the peripherals.

What is the address of MMUART_0?

What is the address of corepwm?

22. Minimize Libero SoC.

Step 7 - Debugging with SoftConsole v6.0

Running the CorePWM slow blink application
In this step, you will launch SoftConsole v6.0, import the sample projects created from Libero SoC and run the CorePWM
slow blink application from the SmartFusion2 eSRAM.

1. Click Start > Programs > Microsemi > SoftConsole v6.0, or click the shortcut on your desktop. The SoftConsole 6.0
Workspace Launcher may open as shown below.

SC Eclipse Launcher X

Select a directory as workspace

Microsemi SoftConsale v6.0.0.116 uses the workspace directory to store its preferences and development artifacts.

WWely o Elell. /exiras/workspace examples] v Browse...

[ Use this as the default and do not ask again
+ Recent Workspaces

Figure 55 - SoftConsole 6.0 Workspace Launcher (location shown may differ)

2. Click the browse button SoftConsole in the Workspace Launcher and navigate to
C:\ArrowTraining\SF2-M3_BaseDesign\SoftConsole then click Select Folder.
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« v P
Organisieren =

@5 USB
&4 VsC

[ DEL01342
=] Bilder

[ Desktop

D Musik

ﬁ Videos

£ Dokumente
-'r Downloads

=2 DELO1342 (€
- USB-Laufwerk (L

5C Select Workspace Directory

« DELO1342 (C:) » ArrowTraining » 5F2-M3_BaseDesign » v O

Meuer Ordner

= WSB-Laufwerk (O] »

"SF2-M3_BaseDesign” durchs.. @

s

He=
Ho=

£ Mame - Anderungsdaturm Typ Grofe
component 3/31/2018 3:36 PM Dateiordner
constraint 373172015 3:38 PM Dateiordner
designer 3/31/2015 3:37 PM Dateiordner
firmware 3/31/2019 3:53 PM Dateiordner
hdl 3/31/2079 3:32 PM Dateiordner
simulation 3/31/2019 3:37 PM Dateiordner
smartgen 3/31/2019 3:53 PM Dateiordner
SoftConsole 331/2019 3:45 PM Dateiordner
stimulus 3/31/2018 3:32 PM Dateiordner
synthesis 3/31/2019 238 PM  Dateiordner
tooldata 3/31/2015 3:53 PM Dateiordner
Ordner: | SoftConscle

Crdner auswihlen

| Abbrechen

Figure 56 - Selecting the SoftConsole workspace

3. Click Launch in the Eclipse Launcher to open the SoftConsole GUI.

SC Eclipse Launcher

Select a directory as workspace

Microsemi SoftConsole v6.0.0.116 uses the workspace directory to store its preferences and development artifacts.

Workspace: | CVArrowTraining\5F2-M3_BaseDesign\SoftConsole ~ Browse...

[[] Use this as the default and do not ask again

Cancel

Figure 57 — Eclipse Launcher with workspace selected.

4. The SoftConsole v6.0 GUI will open.
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5 Project Explorer &2

SC softConsole - Microsemi SoftConsole v6.0.0.116

File Edit Source Refactor Navigate Search Project Run Window Help
IR N - N SR SR TSR ) RN WS RPN - I

0
o

[#1 Problems 32 & Tasks B Console

x

=HPEOR

= {im|

An outline is not available.

£

0 items selected

0 items

Description = Resource Path

Figure 58 - SoftConsole v6.0 GUI

Location

If the workspace launcher did not open, select File > Switch Workspace > Other and navigate to the workspace location

shown on the previous page.

Importing the CorePWM slow blink and RTC Time SoftConsole Projects
5. Import the SoftConsole Projects by selecting File > Import from the SoftConsole menu. The Import dialog box will

open. Expand General and select Existing Projects into Workspace then click Next.

SC Import

Select

Create new projects from an archive file or directory.

Select an import wizard:

type filter text

~ [ General
JE Archive File

(=4 File System
[Z1 Preferences
=4 Projects from Folder or Archive

| =¥ Existing Projects into Worksp@

> & C/CH+
= Git
» [ Install
S~ Eirg
@ < Back Finish Cancel
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6. Enter the following in the Import Projects dialog box then click Finish:
e Select root directory: Browse to C:\ArrowTraining\SF2-M3_BaseDesign\SoftConsole. Click Select Folder in
the Select Folder dialog box.
e Projects: SF2_GNU_SC4 _pwm_slow_blink and SF2_GNU_SC4 RTC_time checked
e Options:
Search for nested projects: un-checked

o Copy projects into workspace: un-checked
o Close newly imported projects upon completion: un-checked
o Hide projects that already exist in the workspace: un-checked

5C Import O *

Import Projects =

Select a directory to search for existing Eclipse projects.

(@ Select root directory: |C:\ArrowTraining_\SFZ-M3_BaseDesign\firmware v] | Browse... l

(" Select archive file:

Projects:
[«] 5F2_GNU_SC4_pwm_slow_blink Select All
[+] 5F2_GMU_SC4_RTC_time
Deselect All
Refresh
€ >
Options
D Search for nested projects
1 Copy projects into workspace
[1Close newly imported projects upon completion
[] Hide projects that already exist in the workspace
Working sets
[] Add project to working sets New...
@ < Back MNext - Finish Cancel

Figure 60 - Importing the sample projects into the workspace

7. The SoftConsole projects will be visible in the SoftConsole Project Explorer.

Page 43 of 71 v1.0

NA\OW



& Microsemi

SmartFusion2 ARM Cortex-M3 Lab Guide

a @Mlcnucmn company
SC SoftConsole - Microsemi SoftConsole v6.0.0.116 — O x
File Edit Source Refactor Navigate Search Project Run Window Help
b | B - v rEr @iy @™y B & : L - ! - -
Quick Access| || 55 | HE
B Project Explorer 32| Bl ¥ T O =8 Eow ™ =g
&5 SF2_GNU_SC4_pwm_slow_blink An outline is not
15 SF2_GNU_SC4_RTC_time available.
|21 Problems 3 Tasks B Console [ Properties e Y= 0
0 items )
Description 8 Resource Path Lot

0 items selected

Figure 61 - SoftConsole projects in the workspace

8. Close the SF2_GNU_SC4 RTC_time project by selecting the project name in the Project Explorer then right-clicking
and selecting Close Project.

Importing the firmware configuration files

9. Import the firmware configuration files that were exported from Libero SoC into the
SF2_GNU_SC4_pwm_slow_blink project by selecting SF2_GNU_SC4_pwm_slow_blink in the Project Explorer then
selecting File > Import from the SoftConsole menu. The Import dialog box will open.

10. Expand the General category in the Import dialog box and select File System and then click Next.

SC Import O x
Select g
=]
Import resources from the local file system into an existing project.

Select an import wizard:

type filter text

1= Existing Projects into Workspace ~
L File System
[Z] Preferences
3 Projects from Folder or Archive
& C/Ct+
& Git
> Install
= Run/Debug
= Team )

@:' < Back Finish Cancel

Figure 62 - Importing the firmware configuration files
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11. The File system dialog box will open. Click the Browse button. Navigate to the
C:\ArrowTraining\SF2-M3_BaseDesign\firmware folder and click Select Folder.
12. Enter the following in the File system dialog box:
e From directory:
C:\ArrowTraining\SF2-M3_BaseDesign\firmware .
e Select

o Click next to the firmware folder in the left window pane to expand it (circled in the figure below)
o Select the following:

= CMSIS

= drivers

= drivers_config
= hal

e Into Folder: SF2_GNU_SC4 pwm_slow_blink

SC Import O X

File system e

Import resources from the local file system. |

From directory: | C:\ArrowTraining\SF2-M3_BaseDesign\firmware | v Browse..

O E & firmware [ E README.txt
= CMSIS [] 5 SF2_MSS_cmsis_svd.xml
& drivers [ [e SF2_MSS_hw_platform.h
= drivers_config
] & filelist
& hal

Filter Types... Select All Deselect All

Into folder: ||SF2_GNU_SC4_pwm_slow_blirk | Browse..

Options
[] Overwrite existing resources without warning
[[] Create top-level folder

Advanced >>

k? < Back Next Cancel

Figure 63 - Importing the firmware configuration files into the project

13. Click Finish. Click Yes To All in the Question dialog box when prompted about Overwriting files.

SC Question x

'@' Overwrite 'hw_reg_io.h' in folder 'SF2_GNU_SC4_pwm_slow_blink\CMSIS'?

Yes _ Yes To All No Mo To All Cancel

Figure 64 - Question dialog box

14. The project should appear in the Project Explorer as shown in the figure below.
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[P Project Explorer &3 =
B %' e v
4 =5 SF2_GNU_SC4_pwm_slow_blink|
_IE']-_lJ-IFIClLI'd_ES_ i e
b= CMSIS
[ = drivers
I [ drivers_config
I [ hal
¢ g mainc
b [k platform.h
[E] README bt
3 SF2_GMU_SC4_RTC time

Figure 65 - SF2_GNU_SC4_pwm_slow_blink after importing the firmware configuration files

15. Double click main.c in the Project Explorer window to open the file in the SoftConsole C/C++ editor. Scroll through
the file to become familiar with it.

(& main.c &2 | = &
1-/x***ii*ii***i***i**ii***i*ﬁ*i***ii**i***i***i***i***i***i***i**xi***i***i***i*rﬁ ~
2 * (c) Copyright 2015 Microsemi SoC Products Group. 211 rights reserved.

3 *

4 ¥ This example project demonstrates control control the duty cycle of

5 * individual PWM ocutputs

6 *

7 * please refer to the file RERDME.txt for further details about this example.
B8 *

9 * 3YN SRevisicn: B042 5

10 * SVN S$Date: 2015-10-15 17:55:12 +0530 (Thu, 15 Oct 2015) §

11 */

12 #include "platform.h"

13 #include "core pwm.h"

14
'_:E_I,-"xi’*ir*i"kir*"x'kir'k"x?(ir*"x'ki(*i"kir*"x'kir'k"x'kir*i"kx*i"kif*"x'xif*"x’ki:’k‘x'kif*"x*i{*i’k**i***i’***'x***'x****
16 ¥ Delay count used to time the delay between duty cycle updates.

17 *r"x'kif*i"k)'r’k"x’kir’k"x?(ir*"x'ki(*i’*ir*"x'kir'x"x'kir*i’*x*"x'kir'k"x'xir*"x'ki:*‘x'kif*"x***i’k**i***i’***'x***'x***[
18 #define DELAY COUNT 10000

2._. 'J"’"f**H?{’kf(7‘(ﬁ**x?(*7'(H?{*f(?(?('kf(?(?(*f(X‘ﬁ’**X?{**X?(**X?(*XH.‘(**H?(’K}'(H?{**XX**X?{**X?{**X?{**XK**H?{%’

21 * PWM pr le and period configuration values.

22 KEEXRTE® ‘(*7‘(H?{*f(?(?('kf(?(?(*f(X‘ﬁ’**X?{**Xﬁ**x?(*XH.‘(**H?(’K*H?{**XX**X?{**X?{**X?{**XK**H?{/

23 #define PWM_PRESCALE 8

24 #define PWM PERIOD 100

25

26_.'_,-""r’k}'(X?r’k}'(X?r’k}'(X?(’k)'(X?r’k}'(k?{?(}'(X?r’k}'(XX’k}'(X?r’k}'(X?r’k}'(X?(’kxX.‘r’k*x?{’k}'(H?r’k*XX*RH#*RH#*RH#**XK*RH#%’

27 * CorePWM instance data.

2'-0' ‘(**X?{**7‘(?(**X?(*7'(?(?(*f(?(?('k*X?{**X‘ﬁ’*f(X?{’kf(X?{**X?(*XX.‘(’kf(H?{’Kf(H?(**XX**X?{**X?{**X?{**XK**H?{/

29 pwm instance t the pwm;

an

30 v

Figure 66 - main.c in the SoftConsole editor

16. Double click platform.h in the Project Explorer window to open the file in the SoftConsole C/C++ editor. Compare
the COREPWM_BASE_ADDR on line 16 to the address recorded on page 39. Modify and save the file if necessary.
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el mainc | [ platform.h 2 = g

18 /*******************#*********-‘Kn‘-‘-***********kn‘k‘*****x*********#*#*****:&***********

2 * (c) Copyright 2015 Microsemi SoC Products Group. All rights reserved.

E #

4 * Platform definitions.

gL

6 * SVN %Revision: %

7 * SVN $Date: $

8 £

o #ifndef _ PLATFORM H_

16 #define _ PLATFORM H_

11

128 [FRERRER KRR R RO R R KRR R R R RO R R R R R R R R

13 * Peripherals base addresses

18 ®f

15 =
16 #defi COREPWM_BASE_ADDR Bx50001080UL Compane adiess fo the memuny map In
f; erine —PRSE X the Libero project and modify as needed
18 #endif /% PLATFORM H */

19

Figure 67 - platform.h in the SoftConsole editor

Confirming the SoftConsole v6.0 Project Settings
The next steps to confirm the sample project settings prior to performing a build. SoftConsole supports multiple build

configurations. By default, projects contain two build configurations: Debug and Release. Some project settings apply to
all build configurations while others apply to a specific build configuration.

17. Open the Project Properties dialog box by clicking on the project name (SF2_GNU_SC4 _pwm_slow_blink) in the

Project Explorer and selecting Project > Properties.

18. Navigate to C/C++ Build > Settings in the Properties for SF2_GNU_SC4_pwm_slow_blink dialog box.

Task Repository 2 Wamings Toolchain default
Task Tags B M
S validation (£ Miscellaneous Toolchain default
e ~ & Cross ARM C Compiler
WikiText 5 Preprocessor Unaligned access |Toolchain default i
2 Includes mily Generic (-mcpu=generic)
# Optimization
& Warnings Toolchain default
(# Miscellaneous Toolchain default
~ ¢ ARM C Link:
® “roés i i Toolchain default
(2 Genera
& Libraries Enabled (+simd)
B Mi
(& Miscellaneous > model Small (-mcmodel=small)
~ & Cross ARM GNU Create Flash Image ~ i .
2 General Strict align (-mstrict-align)
~ @ Cross ARM GNU Print Size Other target flags
(# General
b
(:?:‘ Apply and Close Cancel
Figure 68 - Project Properties dialog
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SC Properties for SF2_GNU_SC4_pwm_slow_blink

| type filter text

» Resource
Builders
~ CfC++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
» C/C++ General
Linux Tools Path
MCU
Project References
Run/Debug Settings

Settings

Configuration: Debug [ Active ]

~ | Manage Configurations...

& Tool Settings % Toolchains #* Build Steps

' Build Artifact [ub Binary Parsers @ Error Parsers

<

(¥ Target Processor
(# Optimization
# Warnings
 Debugging

& Cross ARM GNU Assembler

(2 Preprocessor
= Includes

ARM family cortex-m3

Architecture | Toolchain default
Instruction set Thumb (-mthumb)
] Thumb interwork (-mthumb-interwork)

Endianness Toolchain default
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Select different Build configurations by using the pull-down menu in the Configuration field of the Project Properties
dialog box (highlighted in the figure above). Some project settings are applicable to all build configurations while others

are for a specific build configuration.

19. Select Configuration = [All configurations] to configure settings applicable to both the Debug and Release build

targets.

Settings

"

| Configuration: ilﬂ-ﬂcﬂrﬁgumlmm_u

Figure 69 - Selecting all build configurations

*, !Mmagz Configurations... |

20. Select Cross ARM C Compiler > Includes on the Tool Settings tab. Confirm that the Include paths (-I) field contains

the following:

e ../drivers_config/sys_config

e ../drivers/CorePWM
e . /CMSIS

e ../hal/CortexM3/GNU
e .. /hal/CortexM3

e . /hal

Settings

| »

“ | Manage Configurations...

&3 Tool Settings | 2 Toolchains | - Build Steps I ! Build Artifactl ) Binary Parsersl &3 Error Parsers

(% Target Processor
# Optimization
(= Warnings
(# Debugging
4 33 Cross ARM GNU Assembler
(2 Preprocessor
(&2 Includes
@ Warnings
(2 Miscellaneous
4 83 Cross ARM C Compiler
(55 Preprocessor
(22 Includes
Optimization
3 \Warnings
(% Waring

(Include paths (-I)

.J/dnivers config
Wfdrivers/CorePWM
CMSIS
whal/CortexM3/GMNU
W hal/CortexM3

./ hal

Figure 70 - Project Include paths

m

If necessary, add or modify the Include paths by clicking the Add directory path button ( & ) or the Edit directory path

button ( = ).

21. SmartFusion2 projects require a setting in order for the preprocessor to find the toolchain CMSIS header files.
Select Cross ARM C Compiler > Miscellaneous on the Tool Settings tab. Confirm that the Other compiler flags field

contains —--specs=cmsis. specs.
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¥ Tool Settings B2 Toolchains I ,-"3*‘ Build Steps I Build Artifact | |n:_T|'p Binary Parsers | & Error Parsers!
(i Target Processor [7] Generate assembler listing (-Wa,-adhlns="S@.lst")
(% Optimization [] Sawe temporary files (--save-temps Use with caution!)
[}E;? Warnings [ verbose (-v)
2 Debuggi
‘ g Creosusg,fll‘\rlll\i GNU Assernbler |Other compiler flags  --specs=cmsis.specs I

(% Preprocessor
(2 Includes
(2 Wamnings
@ Miscellanecus
By Cross ARM C Compiler
(2 Preprocessor

1Y

i
2 Includes

@ General

(2 Libraries
(2 Miscellaneous
4 B Cross ARM GMU Create Flash Image
 General
4 B Cross ARM GNU Print Size
(2 General

Figure 71 - Confirming the Cross ARM C Compiler Other compiler flags setting

The appropriate linker script must be configured for the project build configuration. The sample projects include linker
scripts bundled with the CMSIS/HAL firmware core. Follow the steps below to confirm the linker script setting for the

Debug and Release build configurations.

22. Select Configuration = Debug [Active] from the pull-down menu in the Configuration field of the Project Properties

dialog box.

23. Select Cross ARM C Linker > General on the Tool Settings tab of the Project Properties dialog box. Confirm that the
Script files (-T) contains ../CMSIS/startup_gcc/debug-in-microsemi-smartfusion2-esram.ld. This linker script builds

an application that runs from the SmartFusion2 eSRAM.
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Settings =
| Configuration: ’DEbUg [ Active | I - | I Manage Configurations...

8 Tool Settings | = Teolchains | # Build Steps | Build Artifact | i) Binary Parsers | 3 Error Parsers

@ Target Processor
(22 Optimization
(52 Warnings
(22 Debugging
4 B8 Cross ARM GMU Assembler
(E2 Preprocessor
(2 Includes
@ Warnings
(% Miscellaneous
4 8 Cross ARM C Compiler
(2 Preprocessor
@ Includes
(# Optimization
(2 Warnings
% Miscellaneous
= Linker

e
| Script files (-T)

.JCMSIS/startup_gee/debug

-in-microsemi-smartfusion2-esram.ld

m

LLE Miscellaneous

Figure 72 - Debug configuration linker script

24. Select Configuration = Release from the pull-down menu in the Configuration field of the Project Properties dialog
box.

25. Select Cross ARM C Linker > General on the Tool Settings tab of the Project Properties dialog box and confirm that

the Script files (-T) field contains ../CMSIS/startup_gcc/debug-in-microsemi-smartfusion2-envm.ld. This linker
script builds an application that runs from the SmartFusion2 eNVM.

Settings

Emﬂgurati on: [EREIERSE _J

& Tool Settings | B2 Toolchains | # Build Steps | | Build Artifact | b Binary Parsers I i Error Parsers

(22 Target Processor
(# Optimization
(=2 Warnings
(&5 Debugging
4 % Cross ARM GNU Assembler
@ Preprocessor
@ Includes
2 Warnings
@ Miscellaneous
4 5 Cross ARM C Compiler
# Preprocessor
@ Includes
(2 Optimization
# Warnings
@ Miscellaneous
a BRLL Linker

Script files {-T)

m

1araries

Figure 73 - Release configuration linker script

26. After confirming the settings listed in the previous steps, click Apply and Close in the Properties for
SF2_GNU_SC4 _pwm_slow_blink dialog box.
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Building the Project

After configuring the project settings, the next step is to build the project. The build configuration may need to be set
prior to building the project.

27. Select SF2_GNU_SC4 _pwm_slow_blink in the Project Explorer then and select Project > Build Configurations > Set
Active. Confirm that a check mark appears next to Debug indicating it is the selected build configuration. If
necessary click Debug.

SC SoftConsole - SF2_GNU_SC4_pwm_slow_blink/platform.h - Microsemi SoftConsole v6.0.0.116

File Edit Source Refactor Navigate Search Project Run Window Help

i | B~ R >R gy r @B >0 r® > Bin| & Sl e S i
k5 Project Explore New ‘ , Binc [n platform.h &2 =g
V-LECSFZ GNU S GOlﬂtD /-‘K?.*:'F¥:!-‘=Z-'-‘3<=:<ﬁtf.*:'f’¥:!-‘=Z-'$<x?*:’f’=€¥=Z-'-‘3<x?*:’f’=€¥=ﬁf-‘3<x?*:’f’=€¥=Z!-‘3<=t<?*:’f’¥=¥=ﬁf-‘3(gg*:’f’¥=@-‘=Zf*gg*#aﬁ*i’#:ﬁ(g*z’aﬁ*i’#gg*z:
i@ Includes - - * (c) Copyright 2815 Microsemi SoC Products Group. All rights reserved.
& CMSIS Open in New Wmdc_:w a o
S Show in Local Terminal > * platform definitions.
& drivers *
& drivers_¢ 1= Eopyf C_:EFHE * SVN $Revision: &
& hal aste AL * SYN $Date: &
@ maine % Delete Delete %/
@ platforn  Source > | §ifndef _ PLATFORM_H_
= READMI Move.. #define _ PLATFORM_H_
L 5F2_GNU_S perames e [ R R R R KOO RO R OO RO R RO R OO RO OO R RO
21 Import.. * Peripherals base addresses
21 Export. i
Build Project i
Clean Project #define COREPWM_BASE_ADDR Bx50800080UL
Refresh F5 | gendif /* PLATFORM H_*/
Close Project
Close Unrelated Project

Build Configurations > Set Active > & |1 Debug >
Build Targets > Manage... 2 Release

Figure 74 - Selecting the build configuration

28. With the project name still selected in the Project Explorer, select Project > Build All or by clicking the Build All icon

(™ ) on the SoftConsole toolbar to build the project. The results of the build process can be viewed in the Console
view and the Problems view. Confirm that there are no errors or warnings in the Problems view.

(2] Problems 32 o=l Tasks [E) Console [T Properties S |
0 ileste

Description Resource Path Location Type

Figure 75 - Problems view after building the project

Debugging with SoftConsole

After building the project, the next step is to use the SoftConsole debugger to run the application on the SmartFusion2
Cortex-M3. Before using the On-chip Debugger (OCD), the debug launch configuration must be created.
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Creating a debug launch configuration

29. Select SF2_GNU_SC4_pwm_slow_blink in the SoftConsole Project Explorer View.
30. Select Run > Debug Configurations... from the SoftConsole menu. The Debug Configurations dialog will open.

31. Select GDB OpenOCD Debugging in the Debug Configurations dialog box then right-click and select New
Configuration to create a new debug launch configuration for the Debug build configuration.

SC Debug Configurations O X

Create, manage, and run configurations E\_

L I ¥ e B3~ | Configure launch settings from this dialog:
type filter text | - Press the 'New Configuration’ button to create a configuration of the selected type.

[€] GDB OpenOCD Debugninn Dooooso o e Demt-de- ! by tton to create ..configuration prototype of the selected type.
& Launch Group New Configuration
7 New Prototype n to export the selected configurations.
o Export tton to copy the selected configuration.
Duplicate ) i
Del n to remove the selected configuration.
Delete
Link Prototype to configure filtering options.
Unlink Prototype configuration by selecting it.
Reset with Prototype Values

==dN(s) and then sel..ink Prototvpe’ menu item to link a prototvpe.
Figure 76 - Creating a new debug launch configuration

32. Ensure that the C/C++ Application field on the Main tab of the Debug Configurations dialog box contains
Debug\SF2_GNU_SC4 pwm_slow_blink.elf.

S§C Debug Configurations X
Create, manage, and run configurations @_
[DEx%X| B3~ | Name:| SF2_GNU_SC4_pwm_slow_blink Debug |
type filter text ) Main, % Debugger | B Startup | i Source| [ Common| %, SVD Path|
~ [€] GDB OpenOCD Debugging
= = Project:
[e] SF2_GNU_SC4_pwm_slow_blink
& Launch Group | SF2_GNU_SC4_pwm_slow_blink Browse...
C/C++ Application:
| Debug\SF2_GNU_SC4_pwm_slow_blink.elf
Variables.. Search Project. Browse...
Build (if required) before launching
Build Configuration: | Select Automatically v
() Enable auto build () Disable auto build
(@) Use workspace settings Configure Workspace Settings...
< >
Filter matched 3 of 9 items Byl SR

Figure 77 - Debug launch configuration

33. Select the Debugger tab of the Debug Configurations dialog box. The Config Options field must contain the correct
command line options/script to be passed to OpenOCD.
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34. Enter --command “set DEVICE M2S010” --file board/microsemi-cortex-m3.cfqg inthe Config Options

field.

--command "set DEVICE M2SXxX" specifies the target device. This line needs to be modified based on the

target silicon.

--file board/microsemi-cortex-m3.cfqg isa board script that supports SmartFusion2 programs that target

eSRAM or eNVM.

35. Scroll to the GDB Client Setup field on the Debugger tab. Confirm that the following appear:

e Executable: ${cross prefix}gdb${cross suffix}

e Commands: set mem inaccessible-by-default off. If necessary, delete the lines “set arch

riscv:rv32” and “set riscv use compressed breakpoints no”

ax|E -

Name: ‘ SF2 GNU SC4 pwm_slow_blink Debug

type filter text
~ [E] GDB Open0OCD Debugging
[€] SF2_GNU_SC4_pwm_slow_blink Debug

Ll Main | %* Debugger| & Startup % Source _El_gommon‘.
OpenOCD Set

Executable: ‘ ${openocd_path}/${openocd_executable}

Browse...| | Variables...

GDB port: 3333
Telnet port:

Config DPﬁU”SiI --command "set DEVICE M25010" --file board/microsemi-cortex-m3.cfg |

Allocate console for OpenOCD

GDB Client Setup

Allocate console for the telnet connection

Executable: || Sicross_prefixigdb${cross_suffix} I

Browse.. Variables..

Qther options: |

Commands: I set mem inaccessible-by-default off I

Remote Target
Host name or IP address: localhost

Port number: 3333

| ["] Force thread list update on suspend

Filter matched 2 of 8 items

Apply Revert

Figure 78 - SoftConsole v6.0 Debugger tab settings for the SmartFusion2 SMF2000 kit

36. Select the Startup tab and confirm that the default settings are configured as shown in the figure below.
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SC Debug Configurations

Create, manage, and run configurations

X

L3

- Name: ‘ SF2_GNU_SC4_pwm_slow_blink Debug

| type filter text

| [ Main| %» Debugger | &= Startup| i~ Source| £ Common|
~ [€] GDB OpenQCD Debugging

lization Command

[€] SF2_GNU_SC4_pwm_slow_blink Debug

ial Reset Type:

| Enable ARM semihosting |

Load Symbols and Executable

Load symbaols

@ Use project binary: SF2_GNU_SC4_pwm_slow_blink.elf
O Use file:

Symbols offset (hex): l:l
Load executable

(® Use project binary: SF2_GNU_SC4_pwm_slow_blinkelf
(O Use file:

Executable offset (hex): l:l

Runtime Options
[ Debug in RAM

Run/Restart Commands

[] Pre-run/Restart reset

(always executed at Restart)

Workspace... File System...

Warkspace... File System...

[ set program counter at (hex):
Set breakpoint at:
Continue

main

Restore defaults

Filter matched 2 of 9 items

Revert Apply

Figure 79 - Startup tab settings

37. Click Apply to save the changes.

38. Click Debug to launch the Debugger. Click Switch in the Confirm Perspective Switch dialog box. The SoftConsole
Debug perspective will open. The code will be downloaded to the SmartFusion2 SMF2000 board. The program will

be suspended at the first line of main() as shown in the figure below.

SC SoftConsole - SF2_GNU_SC4_pwm_slow_blink/main.c - Microsemi SoftConsole v6.0.0.116 i O X
File Edit Source Refactor Navigate Search Project Run Window Help
Al B0 ~Uvi® Sy Bin| Uz im0 Sl eyay [Quick Access| | 8 | TR
45 Debug 2 5 Proj orer k[ ¥ =0 | @mainc [ platform.h =0 eva, 2 % Br Ex Mo Pe =
~ [E] SF2_GNU_SC4_pwm_slow_blink Debug [GDB OpenQCD Debugging] e s * * - BRI BE| e v
~ i SF2_GNU_SC4_pwm_slow_blink.elf 37 * main function. Name Type Value
2 3E  RERERREERRRR R R R KRR KR R Rk okok * * ok y
~ @ Thread #1 (Suspended : Breakpoint) o _ _ 60 duty_cy uint32_t 0
o 5 39=int main( void ) =t -
= main() at main.c41 0x20001492 20 { 0= directic int 0
Wl openacdexe: » 41 uint32_t duty_cycle = 1;
w arm-none-eabi-gdb 42 int direction = 1;
43
44= JI*t‘k***x**t****xt*t****i‘t***** X *%kk *: * Fokkokk,
a5 * Initialize the CorePWM instance setting the prescale and period
46 ook kok 3ok kokok ok ok okokokRok R kokookok ok ko ok *%kk *: * Fokkokk
a7 PWM_init( &the_pwm, COREPWM_BASE_ADDR, PWM PRESCALE, PWM_PERIOD )
48
A0= th**‘#****%******¥%*****¥¥*
50 * Set the initial duty cycle for CorePWM output 1.
1 HEHH KR KRR R KRR KRR AR EREER
52 PWM_set_duty cycle( &the_pwm, P 1, duty cycle ); v
< >
B Console 5 11!l Reg s O Executables & qger Co B Memory k| EEEREE sy -=1D
SF2_GNU_SC4_pwm_slow_blink Debug [GDB OpenOCD Debugging] openocd.exe
(20) basepri (/8): @xee 21
(21) faultmask (/1): ©xee
1291 rantral (/2)- 0von M
< >
| Writable | Smart Insert | 41:1

Figure 80 - SoftConsole Debug perspective
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Running the pwm_slow_blink Application

39. Start the Cortex-M3 software application by clicking Run > Resume from the SoftConsole menu. The LEDs will
appear as shown in the table below.

LED State

LED D2 On

LED D3 Toggle On/Off
LED D4, D5, D6, D7 Off

LED D8, D9 On

Table 2 - SMF2000 board LED states

40. Suspend the software application by clicking Run > Suspend from the SoftConsole menu or by clicking the Suspend

icon ( IJU) on the SoftConsole Toolbar.

41. Open the Registers view (Window > Show View > Registers).

42. Select the Registers view on the lower window pane to view the value of the Cortex-M3 internal registers as shown
in the figure below. Your values may differ. If the Registers view is not visible, open it by selecting Window > Show
View > Registers.

Bl Console i Registers & |[£ Problems 3 Executables & Debugger Console [] Memory Bochies > =00 |
Name Value Description L
~ 8% General Registers General Purpose and FPU Register Group

it ro 0x50000008

il rl 0x1

i r2 0x270f

it r3 OxfOf

504 ]

it rs 1]

it re Ox11

0t 7 Ox2000ffe0

it r8 Ox0

i rg 0x0

e r10 0x0

11 ]

i r12 0x20e2a368 s
< »

Figure 81 - Cortex-M3 registers

43. Choose Window > Show View > Disassembly to display the assembly level instructions. The Disassembly window
will open on the right side in the middle of the Debug perspective as shown in the figure below.
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File Edit Source Refactor Navigate Search Project Run Window Help
s 4 |BiFr O~ U@y v BDiw|m

T

4% Debug 52 [ Project Explorer

~ i SF2_GNU_SC4_pwm_slow_blink.elf

= delay() at main.c:89 0x2000144
= main() at main.c:63 0x200014c0

| openocd.exe

i arm-none-eabi-gdb

~ ® Thread #1 (Suspended : Signal : SIGINT:Interrupt)

|i# = =B

~ SF2_GNU_SC4_pwm_slow_blink Debug [GDB OpenOCD Debugging. 65

66 » 20001414
67 duty_cycle += direction; 20001416
68 if ( duty_cycle >= PWM_PERIOD ) 2000148
59 { 87
70 direction = -1; 200014fa:
71 ¥ 2000141c:
72 else if ( duty cycle == 9 ) 20001500 :
73 { 20001502 :
74 direction = 1; g1
75 } 26001504 :
76 } 200801506 :
77 206001508 :
78 } 2000150a:
9 2000150c¢ :
BB /R HRK IR KK HK KKK KKK HKRH IR K IR HRH KKK KRR KKK K 2000150 -
81 * Delay function.
na‘;% w*l*wf«mw«:««mww««mw«”mmm”«mw«:wm*m*««xm o 20001510 -
< >
es B e r
Name Value
~ % General Registers
Htt r0 0x50000008
iy | 0x1
0x270f
0xfof
)

[€l mainc 82 [0l platforr

* Calculate the next PWM duty cycle.
R KR R R R ROR R ROR R OR KKK R K OR OKR HORRRRRRROR R R KRR

SC SoftConsole - SF2_ GNU_SC4 pwm_slow_blink/main.c - Microsemi SoftConsole v6.0.0.116

S| SisiErFrcar -

=08

~

(%= Varia.. % Brea.. % Expr.. ®iMod..

<

== O X

[ = | B

= Disa.. # % Peri..

Enter location here || &1 1 5 &)

ldr r3, [r7, #4]
adds r3, #1
str r3, [r7, #4]
while ( counter < DELAY_COUNT )
ldr r3, [r7, #4]
movw r2, #9999 ; ox270f
cmp r3, r2
ble.n 0x200014f4 <delay+12>
nop
adds r7, #12
mov sp, r7
pop {r7}
bx 1r
movs ra, r@

libc_init_array:

push {r4, r5, r6, 1Ir}

=Rl

Description
General Purpose and FPU Register Group

=0
Bl i >

~

v
>

v =g

~

Figure 82 — SoftConsole Disassembly view

44. Scroll in main.c and locate PWM_PERIOD on line 24.

[§ main.c 2

28

e
[0 N SR T S ]

)

(s I w i v ]

P

=
L
21
e
s
Z7

=)

fa P
o

=

LT R
0 ca

(=]

0
¥
H
"
H

" Dela

EXEXERE

#define DELAY COUNT

EREREERERRERE

o o e ok o ok o e ok ok

y count used to t

S

pwm_instance t the pwm;

" (c) Copyright 2815 Micrasemi Sol Products Group.
#include "platform.h”
#include "core_pwm.h"

ime the delay between duty
legee

A1l

cycle

EEEREEEE XX LS

Figure 83 - PWM_PERIOD in main.c

rights reserved.[]

S
s
e e |
mAEE [
o
¥

45. Changing the value of PWM_PERIOD on line 24 will change the toggle rate of the LED. Try changing the value then

save the file (File > Save). A larger value for the period will make the LED toggle more slowly.

46. Build the project by selecting Project > Build All. Select the Problems View and confirm that there are no errors.
47. Select SF2_GNU_SC4_pwm_slow_blink.elf under the Debug tab in the upper left corner of the SoftConsole Debug
Perspective. Right-click and choose Terminate and Relaunch to stop the debugger and download the new

application.
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45 Debug £ |1 Project Explorer

v i SF2_GNU_SC4 _pwm_slow_blinke'*
~ o Thread #1 (Suspended : Sign; E

delay() at main.c:89 0x200

main() at main.c;63 0x2001

| openocd.exe

v arm-none-eabi-gdb

i

Cv ¥ ®

@ BE S

iz = =18

~ [€] SF2 GNU_SC4 pwm slow_blink Debug [GDB OpenOCD Debugging

Copy Stack
Find...

Drop To Frame

Step Into

Step Over

Step Return

Instruction Stepping Mode
Use Step Filters

Resume Without Signal
Resume

Suspend

Terminate

Terminate and Relaunch
Restart

Disconnect

Connect..

Debug New Executable...
Remove All Terminated
Relaunch

[8 mainc 2 [8 platform.h
q

Ctrl+C
Ctrl+F

F8

Ctri+F2

Edit SF2_GNU_SC4_pwm_slow_blink Debug...

Terminate and Remave
Terminate/Disconnect All

Properties

18 #define DELAY COUNT

a @Mlcnucmn company
=B
10000 A

B ok e o 3K oK K oK SR K R O K SRR K K R R R K KKK SR Ok SR RO SRR ok

period configuration values.
B 33 R KKK R KR K K R R R R OR R OO R R ROR RO R
E 8
800

ik 3R 35K 0K 3K K 3K KKK 5K K K KKK K KR 3K K K KoK KKK K o K o
data.

B stk oK K KRR SR KRR K R KR R KRR R R R R

pwm;

Bk 35 S S S O o R R R R R R SRR R R R

rototype.

Bic st s 0 08 R SRR SR KK ORROR R R RO RO RO R R R R R

4 _pwm_slow_blink]

[uT—oCT neicy
dec hex filename

65536 18080 SF2 GNU 5C4 pwm slow blink.e:
sNU_SC4_pwm_slow blink.siz

S = T e Loy v e gy v ) e

® errors, B warnings. (took 3s.182ms)

Figure 84 — Terminating and re-launching the debugger

48. Run the application by clicking Run > Resume from the SoftConsole menu. The LED will toggle at a different rate.

Driving two LEDs

The application in the sample project only drives one LED, but CorePWM was configured to drive two outputs. Follow

the steps below to modify the application to drive two LEDs.

49. Terminate the software application by clicking Run > Terminate from the SoftConsole menu.

50. Scroll in main to the section with the comment “*

line 50. This line configures one CorePWM output.

51.

52.
53.

Copy the line “PWM_set_duty cycle( &the_ pwm,
Modify the line to drive PWM_2.

Scroll to the section with the comment “* Update the duty cycle for CorePWM output 1.” on line 58.
Copy the line “PWM_set_duty cycle( &the_pwm,

Set the initial duty cycle for CorePWM output 1.” on

PWM_1, duty cycle );”and paste it below the existing line.

PWM_1, duty cycle );”and paste it below the existing line.

Modify the line to drive PWM_2. Save the file after making the edits above.
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[£] main.c &2 | b platform.h = &

= int main( void ) =
1
wint32 t duty cycle = 1;
int direction = 1;
* Initiali rePM instance setting the
PWM_init( &the pwm, COREPWM BASE ADDR, PWM PRESCALE, PWM PERIOD ) ;
10 ,-r“i.' EERER FEREEREXRRERERE R R EE
* set the initial duty cycle for CoreP
P S crwrE e
PWM_set duty cycle( &the pwm, PWM I, duty cycle ); =
PWM_set duty cycle( &the pwm, PAPM 2, duty cycle ); // add to drive a second LED F
while { 1 }
t
0 o 2 o R R R R R R o o R A o 8
* Update the duty
PWM_set_duty_cycle( &the_pwm, PWM I, duty cycle );
R R EEEF A EEEF R EEF R ERFEF R EERFEEF IR FEEFFFERF R R RS IR EE TR RE LT
* Update the duty cycle for CorePWM ocutput 2. Add to drive a second LED
R R R R RN RE R R TR R e
PWM_set_duty cycle( &the pwm, P 2, duty
. frwE R R o
* Wait for & short delay.
i EX T R e |::-:j‘ o)

Figure 85 - Modified code to drive two PWM outputs

54. Repeat the previous steps to build the project. Confirm that there are no errors in the Problems View.

55. Re-launch the debugger (Run > Debug History > SF2_GNU_SC4_pwn_slow_blink Debug).

56. Run the application (Run > Resume) and observe the LEDs. Both LED D2 and LED D3 should toggle at the same rate.
When finished, terminate the application by selecting SF2_GNU_SC4_pwm_slow_blink.elf under the Debug view,
then right-clicking and selecting Terminate and Remove to stop the debugger. Click Yes when prompted about
Terminating.
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%5 Debug 57
4[] SFE GNU SC4 _pwm_ slow bll

nk Debug [GDE QpenOCD Debugging]

Tl

bé) Thread #1 (Runnlng
s openocd
. arm-none-eabi-gdb

@ main.c i

* In;ha‘ i

*k

tne

PWM_set_duty cycle
PWM_set_duty cycle

* Updare rhe

EEREEE R e

Pl s et_duty_

]

Bl Console 33 =) Tasks Prg
5F2_GMU_SC4 pwm slow_hlink Deh|

'|:5'1'] WL T O F TN
(32) dwt_2 ‘Ta_»k (/4)
(33) dwt_2 function (/32)

PuM_init( &the_pwn i%

Fl &

Copy Stack
Find...

Drop To Frame

Step Into
Step Over
Step Return

Instruction Stepping Mode
Use Step Filters

Resume Without Signal
Resume
Suspend

Terminate

oo
L]

: %. Terminate and Relaunch
13

Restart
Disconnect
&1 Connectia

Debug New Executable..

Remawve All Terminated
Relaunch
Edit SF2_GMU_SC4_pwm_slow_blink Debug...

% Eermlnate and Rem ovej

L@ Terminate/Disconnect All

Properties

Ctrl+C
Ctrl+F

Fa

Ctrl+F2

(34) dwt 3 comp (/32)

Figure 86 — Terminating the application

57. Close the Debug perspective (Window > Perspective > Close Perspective).

a @Mlcnucmn company

# Y= 0

UES.

®gEE
/

e a second LED

wEmmR

econd LED

* g |
¥

58. Close the SF2_GNU_SC4 pwm_slow_blink project by selecting the project name in the Project Explorer then right-

clicking and selecting Close Project.
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Step 8 - Running the RTC_time application (time permitting)
In this step, you will open the SF2_GNU_SC4_RTC_time sample project, import the firmware configuration files and run
the application. This sample project uses the SmartFusion2 RTC’s calendar function.

1. Openthe SF2_GNU_SC4 RTC time project by selecting the project name in the Project Explorer then right-clicking
and selecting Open Project.

2. Repeat the steps on pages 43 and 44 to import the firmware drivers and configuration files into the project.

3. Double click main.c in the Project Explorer window to open the file in the SoftConsole C/C++ editor. Scroll through
the file to become familiar with it. The comments at the top of the file describe what the program does.

4. Select SF2_GNU_SC4_RTC_time in the SoftConsole Project Explorer. Build the project by selecting Project > Build All
or by clicking the Build All icon.
5. Confirm that no error messages appear in the SoftConsole Problems view.

Determining the COM port setting
This design requires a terminal emulator. The COM port assignment must be determined to configure the terminal
emulator.

6. Open the Windows Device Manager and expand the Ports (COM & LPT) section.
e One port will appear as “FlashPro 5 Port”. Record the COM port number below.

USB Serial Port: CoM

M Device Manager — O X
Eile Action View Help
e @D HE 2

B rFirmware ~

#r Human Interface Devices
"= |DE ATA/ATAPI controllers
4% Imaging devices
— Keyboards
L1 Memory technology devices
(B Mice and cther pointing devices
[ Monitors
I Network adapters
W@ Ports (COM & LPT)
@ FlashPro5 Port (COMS5)
= Print queues

= Printers
-, [ S

£

Figure 87 - Windows Device Manager showing COM port

Creating a debug launch configuration

7. Select SF2_GNU_SC4 RTC_time in the SoftConsole Project Explorer View.
8. Select Run > Debug Configurations... from the SoftConsole menu. The Debug Configurations dialog will open.

9. Select GDB OpenOCD Debugging in the Debug Configurations dialog box then right-click and select New
Configuiration to create a new debug launch configuration for the Debug build configuration.

10. Ensure that the C/C++ Application field on the Main tab of the Debug Configurations dialog box contains
Debug\SF2_GNU_SC4_RTC_time.elf.

Page 60 of 71 v1.0

NA\OW



& Microsemi

a @Mn:nucmn company

SmartFusion2 ARM Cortex-M3 Lab Guide

SC Debug Configurations [m] X

[~

Create, manage, and run configurations ﬁ\

T = =
DEcEX| B3~ || Name: [ SF2_GNU_SC4_RTC_time Debug |
| type filter text [} Main| 3 Debugger| & Startup| &/ Source| Qommonl % SVD Pathl
~ [E] GDB OpenOCD Debugging .
= Project:
[€] SF2_GNU_SC4 _RTC time Debug ;
& Launch Group ‘ SF2_GNU_SC4_RTC_time Browse...
C/C++ Application:
‘ DebughSF2_GNU_SC4_RTC_time.elf
Variables... [ Search Project... Browse...
Build (if required) befare launching
Build Configuration: | Select Automatically M.
() Enable auto build ( Disable auto build
® Use workspace settings Configure Workspace Settings...
Filter matched 3 of 10 items Rexsrt Apply

®

Figure 88 - Debug launch configuration

11. Select the Debugger tab of the Debug Configurations dialog box. Confirm that the Config options field appears as
shown in the figure below.

SC Debug Configurations O X

-
Create, and run fi i ﬁ\

DFpEX BH~

Name: | SF2_GNU_SC4 _RTC time Debug |

type filter text
~ [£] GDB OpenOCD Debugging
[€] SF2_GNU_SC4 RTC_time Debug
& Launch Group

L [ Main | Debugg_er| & Startup| - Source| I Comman| . SVD Path|
QpenOCD Setup il

Start OpenOCD locally

Executable path: ‘${DpencLd_path}/$(Dpenucd_exe[utable) Browse.. Variables...

Actual executable: ‘ C:\Microsemi\SoftConsole_v6.0\eclipse\/./openocd/binfopenocd.exe

(to change it use the global or workspace preferences pages or the project properties page)

GOB port:

Telnet port:
Tcl port: 6666
Config options: --command "set DEVICE M25010" -file board,/microsemi-cortex-m3.cfg
Allocate console for OpenOCD Allocate console for the telnet connection

GDB Client Setup
Start GDB session

Executable name: I${Emsleeﬁx}gdb$(trmssﬁsuﬂix) I | Browse.. ‘Van'ables v

Actual executable:‘ arm-none-eabi-gdb |

Other options: |

‘Commands: set mem inaccessible-by-default off |

Filter matched 3 of 10 items Revert Apply

@ | close

Figure 89 - SoftConsole device and board file settings for the SmartFusion2 SMF2000 kit

12. Select the Startup tab. Confirm that the settings match the figure below.
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S$C Debug Configurations

O x

&

Create, manage, and run configurations

P p—
SEEEY R IICE | Name: | SF2_GNU_SCA_RTC_time Debug

type filter text |15 Main #&?Debuggei i Startup & Sourcei_ﬁ_l_gommom__%_SVD Path |
~ [£] GDB OpenOCD Debugging

[£] SF2_GNU_SC4 _RTC_time Debug
@ Launch Group

Initialization Commands

Initial Reset. Type:

| Enable ARM semihosting

Load Symbols and Executable

Load symbals

@) Use project binary: SF2_GNU_SC4_RTC_time.elf
() Use file:

Symbois offset (hex): ‘

Load executable
@ Use project binary:  SF2_GNU_SC4_RTC time.elf
O Use file:

Executable offset (hex): l:l

Runtime Options
[ Debug in RAM

Workspace. File System.

Warkspace. File System.

Run/Restart Commands

[]Pre-run/Restart reset Type: | halt
[ ]Set program counter at (hex):
Set breakpoint at: | main
Continue
Restore defaults
Filter matched 3 of 10 items S i

Figure 90 - Startup tab settings
13. Click Apply to save if changes were made.
Launching the Debugger

14. Click Debug in the Create, manage and run configurations dialog box. If you already closed the dialog box, select
Run > Debug from the SoftConsole menu to launch the SoftConsole debugger. You can also launch the debugger by

clicking the debug icon ( i3 7) in the SoftConsole tool bar.
15. Click Switch in the Confirm Perspective Switch dialog box.

Configuring a Serial Terminal View
SoftConsole 6.0 includes a built-in serial terminal view, which eliminates the need to run a separate serial terminal
emulator when connecting to a target board using a UART.

16. Select Window > Show View > Terminal to open a serial terminal. The Terminals view will be visible.
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El Console [2! Problems 2 Executables @ Terminal & -= il i &=

Figure 91 - Terminal view in the Debug perspective

17. Click the Open a terminal button (highlighted in the figure above) to configure the serial terminal.
18. Enter the following in the Launch Terminal dialog box then click OK:

Choose terminal: select Serial Terminal from the pull-down menu
Port: Enter the COM port number recorded on page 61.

Baud rate: 115200

Data Bits: 8

Parity: None

Stop Bits: 1

Flow Control: None

Encoding: Default (1SO-8859-1)

The baud rate, data bits, parity, stop bits and flow control settings are based on the MSS_UART_init function in main().

8C Launch Terminal O X
Choose terminal: Serial Terminal P
Settings
Serial port: | COM5 v
Baud rate: | 115200 w
Data size: |8 b
Parity: MNaone ¥
Stop bits: |1 e
Encoding: | Default (IS0-8859-1) L

Figure 92 - Serial terminal settings - COM port setting will vary

19. Run the software application by clicking the Resume icon ( U¥) or by clicking Run > Resume from the SoftConsole

menu. The Terminals view will display a message as shown in the figure below.
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B Console [%! Problems (3 Executables & Terminal 2 B i | 05 G RE| &= 0O
& coMs 52 |
~
policiooioolololk SmartFusion2 RTC Calendar Time Example Xoksioksiolciomokiok
This example project displays the time read from the SmartFusion2 RTC.
A simple command line interface allows the following operations:
- Set the RTC time by pressing "t"
- Set the RTC date by pressing "d"
Saturday January 1 2000 (week 1) 00:00:12
W
Figure 93 - SoftConsole Terminals view with message
20. Type d to set the date.
& Console [% Problems (@ Executables /& Terminal 2 B & | 15 G BE| &N
B COMS 2 |
2 3 e o e o o o o o e o o o o o e e o e o o o ok o sk R R R sk R R sk R ek ek P
This example project displays the time read from the SmartFusion2 RTC.
A simple command line interface allows the following operations:
- Set the RTC time by pressing "t"
- Set the RTC date by pressing "d"
Saturday January 1 2000 (week 1) 08:01:42
Change date.
Day (1 to 31): 4
Month (1 to 12): 3
Year (@ to 254): 19
%
Figure 94 - Changing the date
21. Type t to set the time.
& Console [2! Problems @ Executables & Terminal &2 B |EEeEE &= 0O
B COMs 2 |
Saturday January 1 2080 (week 1) 00:01:42 ~
Change date.
Day (1 to 31): 4
Month (1 to 12): 3
Year (8 to 254): 19
Monday March 4 2019 (week 11) 90:03:12
Change time.
Hours: 21
Minutes: 13
Seconds: 9@
L

Figure 95 - Setting the time

22. After becoming familiar with the Debug perspective and the debug features, terminate the debugger by clicking the

Terminate icon ( ) or by selecting Run > Terminate from the SoftConsole menu.

Step 9 - Debugging code running from the SmartFusion2 eNVM
The application can also execute from the SmartFusion2 eNVM. The Cortex-M3 has six hardware breakpoints for
debugging from eNVM. This section describes the steps to execute code from the SmartFusion2 eNVM.
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Building the project with the Release build configuration

1. Select the SoftConsole C/C++ Perspective by clicking the C/C++ button ( i ) or by selecting Window > Perspective
> Open Perspective > C/C++ from the SoftConsole menu.

2. The sample project Release build configuration settings use the debug-in-microsemi-smartfusion2-envm.ld linker
script to build an executable that will run in the SmartFusion2 eNVM.

3. Select SF2_GNU_SC4 _RTC_time in the SoftConsole Project Explorer then right-click and select Build Configurations
> Set Active > Release to select the Release configuration as the active build configuration.

4. Build the project build by selecting Project > Build All. Confirm that there are no errors listed in the Problems view.

5. Afolder named Release containing the executable for the Release build configuration will be visible in the Project
Explorer.

6. Double-click SF2_GNU_SC4 RTC_time.map in the Release folder to open the file in the SoftConsole editor. Scroll

down to the Memory Configuration section. The section should appear as shown in the figure below.

SC SoftConsole - SF2_GNU_SC4 RTC_time/Release/SF2_GNU_SC4 RTC_time.map - Microsemi SoftConsole v6.0.0.116 = O X
File Edit Source Refactor Mavigate Search Project Run Window Help
il B~ RvRiE-E @i~ U ® Y~ B ESRETIEHH oD~ Quick Access|:| 85 || Gg 4=
2 |g mainc = SF2_GNU_SC4_RTC_time.map 2 =g |g
| 1286 .data Bx0000000000000000 0x0 c:/microsemi/softconsole_v6.8/arm-none-eabi-gcc/bin/../lib/gce/arm-none-eabi/7.3.1/thumb/v7-m/crtend.o ~ E_-E
1287 .bss AxP00RR0RAR0RRAA0EA 0x@ c:/microsemi/softconsole v6.8/arm-none-eabi-gcc/bin/../lib/gec/arm-none-eabi/7.3.1/thumb/v7-m/crtend.o '_’-"
1288 .eh_frame Bx00000R00R0G00000 0x4 c:/microsemi/softconsole_v6.8/arm-none-eabi-gcc/bin/. . /lib/gcec/arm-none-eabi/7.3.1/thumb/v7-m/crtend.o =
1289 .text Ax000200R300020000 0x@ c:/microsemi/softconsole v6.9/arm-none-eabi-gcc/bin/../lib/gcc/arm-none-eabi/7.3.1/thumb/v7-m/crtn.o 5
1292 .data AxPPO0RRAAROEA00RR 0x@ c:/microsemi/softconsole_v6.8/arm-none-eabi-gce/bin/../1lib/gcc/arm-none-eabi/7.3.1/thumb/v7-m/crtn.o =
1291 .bss Ax0002PORBR0R0000 0x8 c:/microsemi/softconsole v6.9/arm-none-eabi-gcc/bin/../lib/gcc/arm-none-eabi/7.3.1/thumb/v7-m/crtn.o £
3 Memory Configuration E
=
5 Name Origin Length Attributes
& rom 0x00000R06E000RR0 Bx000000E000RL0060 xr
7 romMirror 0x0000000000000000 0x00000V000B40008 xr
& ram 0x0000000020000000 Ix002000B000010080 Xru
9 *default* 0x0000000000000000 OxfIfffiffffffffff
1301 Linker script and memory map
1382
1383 LOAD c:/microsemi/softconsole_v6.0/arm-none-eabi-gcc/bin/../1ib/gcc/arm-none-eabi/7.3.1/thumb/v7-m/crti.o
1304 LOAD c:/microsemi/softconsole v6.@/arm-none-eabi-gcc/bin/../1ib/gcc/arm-none-eabi/7.3.1/thumb/v7-m/crtbegin.o
1385 LOAD c:/microsemi/softconsole_v6.0/arm-none-eabi-gcc/bin/../1ib/gecc/arm-none-eabi/7.3.1/../../../../arm-none-eabi/lib/thumb/v7-m/crt@.o ~
£ >
Writable Insert [ | L]

Figure 96 - SF2_GNU_SC4_RTC_time.map for the Release build configuration

7. Notice that the memory configuration for the Release build includes a rom section at 0x60000000, which is the
address of the SmartFusion2 eNVM.
Creating the Release debug launch configuration
Create a debug launch configuration for the Release build.

8. Select SF2_GNU_SC4 RTC_time in the SoftConsole Project Explorer View then select Run > Debug Configurations...
from the SoftConsole menu. The Debug Configurations dialog will open.

9. Select GDB OpenOCD Debugging in the Debug Configurations dialog box then right-click and select New
Configuration to create a new debug launch configuration for the Release build configuration.
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10. Click the Search Project button under the C/C++ Application field on the Main tab of the Debug Configurations
dialog box.

| Name: SF2_GNU_SC4_RTC_time Release

| [ Main #E} Dehuggeri k= Startupi E Source% i=| Qommon:

Broject:

SF2_GMNU_SC4_RTC_time Browse... |

C/C++ Application:

I Variables... ][I Searcﬂproject...]” Browse... J

Figure 97 - Search Project button

11. The Program Selection dialog box will open. Select armle - / SF2_GNU_SC4_RTC_time
/Release/SC4_project.elf then click OK.

SC€ Program Selection ﬂlﬁ

Choose a program to rumn:

Binaries:

) SF2_GMU_SC4_RTC time.elf

CQualifier;

¥# armle - /SF2_GNU_SC4_RTC_time/Debug/SF2_GNU_SC4_RTC_time.elf
&% larmle - /SF2_GNU_SC4 RTC time/Release/SF2_ GNU_STA RTC time.elf

(?:' [ oK J [ Cancel

Figure 98 - Selecting the Release configuration application program

12. Select the Debugger tab of the Debug Configurations dialog box. Confirm that the Config options and GDB Client
Setup fields contain the settings described previously.

Page 66 of 71 v1.0

NA\OW



& Microsemi

a @Mlcnucmn company

SmartFusion2 ARM Cortex-M3 Lab Guide

Name: SF2_GNU_SC4 RTC time Release

E Main | ¥ Debugger | B Startup | IH Source| [C] Commmon |

Open0CD Setup A
Executable; Stopenocd_path}/$openccd_executable} | Browse... | |‘u"ariable5...
GDE port: 3333

Telnet port: 4444

Config options: Enmmand "set DEVICE M25010" --file boardfmicrc.semi-cortac-ma.cfg .

m

Allocate console for OpenOCD Allocate conscle for the telnet connection
GDE Client Setup
Executable: @cross_prefix}gdbS{cross_suff@. [Browse...| [‘ufarial::lls...

Other options:

Commands: Etmem inaccessible-by-default GE .

Figure 99 - Config options for the Release Debug launch configuration for the SmartFusion2 SMF2000 kit

13. Select the Startup tab. Confirm the setting match those shown on page 62.
14. Click Apply to save the changes.

15. Click Debug to launch the Debugger. Click Yes in the Confirm Perspective Switch dialog box. The SoftConsole
Debug perspective will open and the code will be programmed to the SmartFusion2 eNVM. Messages will appear
in the Console view while the code is being downloaded. When finished he program will be suspended at the first

line of main().
& Console 2 [2 Problems @ Executables 42 Terminal G} Debugger Console & | B EE By Ny O
SF2_GNU_SC4,_RIC_time Release [GDB OpenOCD Debugging] openocd.exe
Info : Microsemi SmartFusion2 eNVM - writing 30272 (0x7648) bytes to address @x60000008 (. = 1624 bytes) ~

........ Warn : keep_alive() was not invoked in the 10@@ms timelimit. GDB alive packet not sent! (1001). Workaround: inc

Figure 100 - Console view while downloading to the SmartFusion2 eNVM

16. Select the Terminals view in the Debug Perspective. Right click in the Terminal and select Clear Terminal to remove
any existing text. If necessary, open the Terminals view (Window > Show View > Terminals).

17. Click the Resume icon to run the application. Note that the application runs the same as previously when it was
executing from the SmartFusion2 eSRAM memory.

18. Try setting breakpoints while executing the code. When finished, terminate the debugger and close the Debug
perspective (Window > Close Perspective). Do not close SoftConsole.

19. The C/C++ Perspective will be open. Open the Terminal view (Window > Show View > Terminals) and configure as
described earlier in the document.

20. Reset the SmartFusion2 SMF2000 kit by pressing and releasing SW3.

21. Observe the code execution in the Terminals view. The code is running without the debugger because it was
programmed into the SmartFusion2 eNVM.
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Note that the serial terminal can be used to display output even when a program is not being debugged - e.g. a
program running from eNVM on power on reset that uses UART output.

SC SoftConsole - SF2_GNU_SC4 RTC_time/main.c - Microsemi SoftConsole v5.2

File Edit Source Refactor Navigate Search Project
(B~ -r@ig-r-a@rd-@-ir0-Q

e

Bglw *=

IZ5 Project Explorer &
13 SF2_GNU_SC4_pwm_slow_blink
~ 5 SF2_GNU_SC4_RTC_time
> 4% Binaries
> @ Includes
= CMSIS
» iz Debug
» [z drivers
(= drivers_config
& hal

<

= Release
(= CMsIS
> g drivers
(= drivers_config
> & hal
o main.o - [arm/le]
35 SF2_GNU_SC4_RTC_time.elf - [arm/le]
2 maind
Lo makefile
& objects.mk
I2 SF2_GNU_SC4_RTC_time.hex
=l SF2_GNU_SC4_RTC_time.map
L@ sources.mi
L@ subdir.mk
main.c
= README.txt
= SF2_GNU_SC4_RTC_time Debug.launch
SF2_GNU_SC4_RTC_time Releaselaunch

B

<
Connected - Encoding: Default (ISO-8859-1)

Run Window Help

AU RS =R SR ] @ riBin| &~ oo
g i [¢l main.c SF 4 s maf = g
767 int main() ~

mss_rtc_calendar_t calendar_count;
size t rx_size;
uint8_t rx_buff[1];

MSS_RTC_init(MSS_RTC_CALENDAR_MODE, RTC_PRESCALER);
MSS_UART_init(gp_my_uart,

MSS_UART_11520@_BAUD,

MSS_UART DATA 8 BITS | MSS_UART NO PARITY | MSS_UAF
MSS_RTC_start();

/* Display greeting 2f

display_greeting();

message.

/* Display time over UART. */
for(;;)

uint32_t rtc_count_updated;
/* Update displayed time if value read from RTC changed since
rtc count updated = MSS RTC get update flag();

< >

[ Problems & Tasks B Console [ Properties | ¢ Terminal &3

e
dRkkkFRdkRREX SmartFusion2 RTC Calendar Time Example **x®fkksokikkisx
% * £ * %

This example project displays the time read from the SmartFusion2 RTC.
A simple command line interface allows the following operations:

- Set the RTC time by pressing "t"

- Set the RTC date by pressing "d"

1 2000 (week 1) 00:00:07

Saturday January

v

-

== Outline & F

] X

__Quéck Access|i| B | &
Id T = O

FEEREY o % T

> @ menu_item ~

¥ menu_item_t : struct menu_item
®° daytab : c
+° display_greeting(void) : vaid

5 display_time{mss_rtc_calendar_t*) : void
+9 get_time_from_user{void) : void

+9 get_number_from_user(void) : int32_t

+9 get_date_from_user{void) : void

+7 calculate_week(uint32_t, uint32_t, uint32_t)
+9 calculate_weekday(uint32_t, uint32_t, uint3
+9 calculate_totaldays(uint32_t, uint32_t, uint?
& gp_my_uvart: mss_uart_instance_t* const

@ main(): int

o % display_greeting(void) : void

et display_time{mss_ric_calendar_t*) : void
oS get_time_from_user{void) : void

ef get_date_from_user{void) : void

ef get_number_from_user{void) : int32 t
o calculate_week{uint32_t, uint32_t, uint32_t) v
>

B | 05 Gk RE| &S= 0

Pl
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Figure 101 - Terminals view in C/C++ perspective

End of SmartFusion2 lab

v1.0

This demonstrates how to generate sample SmartFusion2 firmware projects and debug them with SoftConsole 6.0.
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