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Introduction

This tutorial describes how to use Microsemi tools to develop an application that can be implemented on
SmartFusion® customizable system-on-chip (cSoC) devices.

n SmarTFusion

Figure 1 - SmartFusion cSoC Block Diagram
After completing this tutorial, you will be familiar with the following:
e Creating and setting up a Libero® system-on-chip (SoC) project for a SmartFusion cSoC device

¢ Using SmartDesign microcontroller subsystem (MSS) configurator to configure the peripherals and
generate an embedded memory configuration file (EFC)

¢ Generating the programming file to program the SmartFusion cSoC device

¢ Opening the project in SoftConsole IDE from Libero SoC and writing application code
e Compiling application code

e Creating and launching a debug session

Using UART with a SmartFusion cSoC — Libero SoC and SoftConsole Flow Tutorial
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Tutorial Requirements

Software Requirements
This tutorial requires the following software installed on your PC:

e Libero SoC v10.0 or later, which can be downloaded from
www.microsemi.com/soc/download/software/libero/default.aspx.

¢ Microsemi SoftConsole v3.3 or later, which is installed as a part of Libero SoC v10.0 installation or can be
downloaded from www.microsemi.com/soc/download/software/softconsole/default.aspx.

Hardware Requirements
This tutorial requires the following hardware.
e SmartFusion Evaluation Kit Board or SmartFusion Development Kit Board.

e Two USB cables (programming and communication)—one for connecting the programmer to your PC and
the other to connect the universal asynchronous receiver/transmitter (UART) interface on the board to the
PC.

Associated Project Files

You can download the associated solution project files for this tutorial from the Microsemi website:
www.microsemi.com/soc/download/rsc/?f=SmartFusion_UART_HW_flow_LiberoSoftConsole_tutorial_DF.

You can download the programming file (*.stp) for this tutorial from the Microsemi website:
www.microsemi.com/soc/download/rsc/?f=SmartFusion_ UART_HW_flow_LiberoSoftConsole_tutorial_PF.

MSS Components Used
o ARM® Cortex"'-M3 processor
o Communications matrix

Clock conditioning circuit (CCC)
UARTO

Target Board
SmartFusion Evaluation Kit Board (A2F-EVAL-KIT) or SmartFusion Development Kit Board (A2F-DEV-KIT).

Objective

The objective of this tutorial is to instruct how to configure the SmartFusion UART hard (on-chip) peripherals
and access them through the ARM Cortex-M3 processor.

Design Steps
Following are the major steps to be executed for this tutorial:
e Create a Libero SoC project for a SmartFusion cSoC.
e Configure the SmartFusion cSoC MSS peripherals.
e Generate the MSS component.
o Perform synthesis and layout, and generate a programming file to program the SmartFusion cSoC device.
¢ Program the SmartFusion A2F200M3F or A2F500M3F cSoC device.
¢ Open the software project in SoftConsole from Libero SoC and write the application code.

¢ Run the application to communicate with HyperTerminal through UARTO on the SmartFusion Evaluation
Kit Board or the SmartFusion Development Kit Board.
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Working with Libero SoC and SoftConsole

This section describes how to create a new Libero SoC project, configure the microcontroller subsystem
(MSS), program the design on the SmartFusion cSoC board, and run an application program in the
SoftConsole IDE.

Step 1 — Creating a Libero SoC Project
1. Launch Libero SoC v10.0 or later.

2. From the Project menu, select New Project. Enter the information shown below in the Libero New
Project dialog box.

e Name: SmartFusion_UART
e Location: <..> (For example, C:\Microsemiprj\UART _Libero_SoftConsole)
e Family: SmartFusion

¢ Die: If you are using SmartFusion Evaluation Kit Board, enter A2F200M3F; if you are using
SmartFusion Development Kit Board, enter A2F500M3F.

e Package: 484 FBGA

e Speed: STD
Leave others as default.
" New Project E]E|
Project
Nare: SmartFusion_UART|
Location: CifMicrosemiprifUART _Libero_SoftConsole
Prefered HOL bype: (® verilog () wHOL
Description:
1\ Edit Tool Profiles...
Device
Family: SmartFusion v
Die:t AZFZO0M3F hd
Package: 454 FBGA R
Speed: STD N
Die Yoltage: 1.5 .
Operating Conditions: ZOMm “
Best Typical Worsk
Temperature (in degrees Celsius) 1] 5 &5
WCCA Yoltage (in volts) 1,575 1.5 1.425

WCCT 1.5 olkage {in volks) 1 o
WCCT 1.8 Yoltage (in volks) 1
WCCT 2.5 Yalkage (in volks) 2,
WCCT 3.3 Yalbage (in valks) 3

e
Lo in o in

Ceesign Template

Use template

Care Versian
2.5. 106

Shaws only latest version

Figure 2 - New Project Dialog Box
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3. Click Edit Tool Profiles and add SoftConsole by clicking Software IDE, as shown in Figure 3 - .

- ool Pro
[=h Tools
Software IDE Software IDE profiles .M -x
Synthesis =
Slmulatlon_ Active Name Path
Programming
@ Add Profile
Mame: | SoftConsale |
orkbench 6.0
Tool integration: |SoFtC0nsoIe - |
Wersion: Unknown
Location: I:semi'l,SoftConsoIe w3, 3 Eclipseieclipse exe | [ Browse. ..
o o ]
’Export ProFiIes...] [ o] ] ’ Cancel

Figure 3 - Selecting SoftConsole as Software IDE
4. After adding the Profile, click OK to close the Add Profile dialog window.

Repeat steps above for Synthesis, Simulation, and Programming and then click OK to close the Tool
Profiles dialog window.

Select the MSS core in the New Project dialog box and click OK.

6. The project is created and the Libero SoC window appears, as shown in Figure 4 - . The SmartDesign
“SmartFusion_UART” is created with instantiation of the MSS component.

" Libero - C:MdicrosemiprjfUART_Libero_SoftConsoletSmartFusion_UARTASmartFusion_ UART. prjx*

Project  File  Edit  Wiew Design  SmartDesign  Help
] A
hNEedax <o
Design Hierarchy B X —————————
% E5) smartFusion_UART* [ ‘
u
Showe |Cnmpnnents vl ~
= “ work OB
) smartFusion_uarT ;
[l | | SmartFusion_UART_MSS_0
> W55 RECET T MSS_RESET_N BICE EXe| 1
- I * | UART_1 B UART 1]
Design Hierarchy Files i USRT O GERT 0]
; D 12C 08 C 0
D Fl x| &
SR 2 x| & 1G] D
o SPI DR ES]
SmartFusion_UaRT [E Q) o 12C 1@ ZC 1
MAC_RMII_PHY_MGMT_PADs B MAC_RMIT_PHY MGET PADs
= e MAC _RMI_DATA_PADsE
Tool = gn
Create Design @& !
Constrain Design ‘l
Implement Design -
Program Design e \—l
< | > L
i ¥
Deesign Flow |La\ng| L2
Log & X
| E] Messages | @ Errors f Warnings i) Info
"Info: PAD pin “SmartFusion UART MS% 0:UART 1° of "SmartFusion UART M35 _0° iz automatically connected to a top-lewel port. -]
'Infa: PAD pin “SmartFusion UART MS% 0:UART 0° of “SmartFusion UART M35 _0° iz automatically connected to a top-lewel port. u
"Info: PAD pin “SmartFusion UART MS3 0:I2C_0° of “SmartFusion UART M3 _0° iz automatically comnnected o a top-lewvel port. b
Fam: SmartFusion | Die: AZF2Z00M3F | Pkg: 484 FBGA | Verilog

Figure 4 - The Libero SoC Window After Completing New Project Wizard

Step 2 — Configuring MSS Peripherals

1. Double-click the SmartFusion_UART_MSS_0 component to configure the MSS. The MSS is displayed
in the SmartDesign Canvas in a new tab, as shown in Figure 5 - .

6 Using UART with a SmartFusion cSoC — Libero SoC and SoftConsole Flow Tutorial



& Microsemi

Working with Libero SoC and SoftConsole

:ﬁzég &2 smartFusion_UART 3 smartFusion_UaRT_Mss [
)]
MICROCONTROLLER SUBSYSTEM
[l |
" Clock Management CortesM3 ESRAM
£ ENVM Enternal Menwory Controlles
g L | o =
fa)
2 3 P
4 I AHB Bus Matrix I I

Reset Management

-
#

Interrupt Management
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= ; !
&

e
F#]
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"
QML—N—J Fi
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RTC

MSSI/0 “abric Intetface

#E] Ha Canfigurartian

Figure 5 - MSS in the SmartDesign Canvas

The enabled MSS peripherals are highlighted in blue, and can be configured in the hardware. The disabled
MSS peripherals are shown in gray.

To disable a peripheral that is not required, select the peripheral, right-click, and clear the Enabled check
box, or clear the check box in the lower right corner of the peripheral box.

An enabled peripheral is shown in Figure 6 - .
APB_1
UART_1

Pale

Figure 6 - Enabling a Peripheral

2. The following peripherals must be disabled because they are not used in this tutorial: analog compute
engine (ACE), MAC, WATCHDOG, Fabric Interface, SPI0, SPI1, 2C0, 12C1, UART1, and EMC.
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3. After disabling the peripherals, the SmartDesign canvas looks similar to Figure 7 - .

6]

) SmartFusion_UART &3 smartFusion_UART_M3s [£]

JIHB

—|r~mwmmu.lm SUBSYSTEM

’:h(kmmqmeuJ ’ CortexM3 J TII—‘ ﬁ[mu{%ﬁ

1y

- i e i i
& l ]
a e I B
b4 g A -
@ o w11
: A
N =0 =0
S I R
- M,m ==_ [ ==
-‘““ "’“‘”‘” )

(sl

MSS 0] abric Interf ace Herdwere Canigumtian
—
) ] .
o.

Figure 7 - Used MSS Peripherals
4. Double-click the Clock Management block and configure as shown below:
e CLKA: On-Chip RC Oscillator
e MSS clock source: PLL output
e MSS clock frequency: 80 MHz
Use default settings for all other fields.

After completing the configuration, click OK.

M Yicrocontroller Subsystem Clock(s) Configurator:
T Actual data is shown in blue.
ock Control
FAB_LOCK
@l
100.000 MHz M35 _LOCK ACLK (ACE)
noow
80.000 MHz
On-Chip RC Oscllator v o aan
60.000 MHz i 2911ns FCLK PCLKD (4PE_(0
() 0.065ns v 1 v an( nnnimiw
0,919 ns O 3.765n5 8 2
gh.ooo MHz
0.919ns A PCLEL (APE_1)
&0,000 MHz 1
| L@ 60,000 MHz
— ¢ Odeg ¥ -
0o00ns v
O 0.0.deq (0.000 ns) PO
CLKB B
MHe PO
Mz
B
O
MAC 10/ 100CLK
clke =14
External 10 /100 CLK
HHz pO
Mz
%
m}
On-Chip RE Ostillator 100,000 MHz
Main Crystal Oscillator v |z0.0m MHe
Low-Power 32 KHe Crystal Oscllator  |0.032 MHe Microcontroller
Subsystem
Clock Conditionina Clock Conditionina

Figure 8 - MSS Clock Configuration
5. Click File > Save to save SmartFusion_UART_MSS.
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Working with Libero SoC and SoftConsole

Step 3 — Generating the MSS Component

1. Right-click the SmartFusion_UART_MSS_0 component in the SmartFusion_UART_MSS tab and
select Update Instance(s) with Latest Component..., as shown in Figure 9 - .

!-é 0] smartFusion_UART [£3 | E SmartFusion_UART_MSS [ |
s
)]
b SmartFusion UART_MSS_0
9 MSS _RESET N MSS_RESET_M BIC @ B
e —
D UART DE YHLIART O |
g Lock Position Auto-Arrange
o
e g’ Configure
D HHMAC RMIT PHY MEMT PADs
o ¥ Delete WMAC_RMII_DATE, PADs |
Replace Component For Instance(s)...
(‘ﬂ\ Update Instar ith Latest Component. ..
(i M~ Clear User Connections
[ 2
o || >

Figure 9 - Updating the MSS

2. Select Design > Configure Firmware, as shown in Figure 10 - .
Project  File  Edit  “iew SmartDesign  Help
D G " B ul & Configure Firrmware

— {3 Generate Programming Data

Reports
Figure 10 - Opening Design_Firmware

3. Onthe DESIGN_FIRMWARE tab, clear the Generate check boxes for all the peripherals for which you
do not need to generate the firmware. Click Configuration on the SmartFusion_CMSIS_PAL_0
instance and select SoftConsole as the configuration.

Design Hierarchy

| B2 smartrusion_UART [£) | E& SmartFusion_UART_Mss [ | &) pEsIGN_FIRMwARE* [ |

Generate I Instance Mame Core Type ‘ersion Compatible Hardware Instance
1 g- Hal_o Hal 21,102 SrmartFusion_LIART_MSS
2 D M35_GPIO_Driver 0 M35_GPIO_Driver 2.0.105 w | SmarkFusion_LART _MS5:MSS5 _c
3 |:| MS5_TAP_Driver_0 MS5_TAP_Driver z.2.101 + |SmartFusion_LART_MSS
4 |:| MSS_MVM_Driver_0 MSS_MVM_Driver 22,102 | SmartFusion_U&RT_MSS:MS5_E
5 O M55_POMA_Driver_0 M55 _POMA_Driver 2.0.102 SmartFusion_LIART_MS5:M55_{
& D MS5_RTZ_Driver_0 MS5_RTC_Driver 2.0.100 SmartFusion_UART_MSS:MS5_F
7 |:| MSS_Timer_Driver_0 MSS_Timer_Driver 2.1.101 w | SmartFusion_LART _MSS:MSS_"
2 = B Config : 3 0 o u + |SmartFusion_UART _MSS:MSS_L
9
. 2 Configuration b

Software Toal Chain |SoFtC0nsole |
ok J[ concel ]

Figure 11 - Configuring SmartFusion_CMSIS_PAL_0

Note: Check whether or not you are able to see the latest version of the drivers without any warning or error
indicating that firmware is missing from the Vault. If missing, refer to Appendix B — Firmware Catalog
Settings.

Using UART with a SmartFusion cSoC — Libero SoC and SoftConsole Flow Tutorial 9
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4. Click File > Save to save the DESIGN_FIRMWARE.

5. Save the design and generate the component by clicking Generate Component or click SmartDesign
> Generate Component.

e
Smartfusion_UART MSS 0 |
M55 RESET [ MES_RESET_M UART _OE
o Fr.
D>
o
D
o
&
"-_
Sy a
v | £ | 3

Figure 12 - Generating the Component

6. After successful generation of the MSS component, the log window displays the message “Info:
'SmartFusion_UART' was successfully generated. Open datasheet for details”. The datasheet
contains project information such as generated files, used 1/0s, and memory map.

7. Ensure that the SoftConsole folder is created with the folders and files, as shown in Figure 13 - .

» {7 component
[ constraint
[ coreconsole
> [ designer
> [ firmware
[ hdl
[3 phy_synthesis
> [ simulation
ES| SmartFusion_UART.prjx
[ smartgen
4 | ] SoftConsole
4[] SmartFusion_UART_MSS_MS5_CM3_0
> [] .metadata
> 0] SmartFusion_UART_MS55_MS5_CM3_0_app
4 [ SmartFusion_UART_MSS_MSS_CM3_0_hw_platform
B .cproject
B project
> [ CMSIS
> [ drivers
> ] hal
[E] SmartFusion_UART_hw_platform.h
L1 stimulus
» [ synthesis
> ] tooldata
> [0 viewdraw

Figure 13 - Files Window After Generating the Project
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Working with Libero SoC and SoftConsole

Step 4 — Generating the Program File

Libero SoC provides the push-button flow for generating the programming data of a project in a single step.
By clicking Generate Programming Data, you can complete the synthesis, place-and-route, verify the
timing, and generate the programming file. You can also complete the flow by running the synthesis and
place-and-route tools in interactive mode step-by-step. For more information, refer to the Libero SoC Quick
Start Guide.

Push- Button Design Flow

Click Generate Programming Data, as shown in Figure 14 - to complete the place-and-route, verify timing,
and generate the programming file. This completes the *.fdb file generation.

Project  File Edit ‘iew Design Tools Help

5 =, ) N i
|71 L =TT o i1
Design Hierarchy |Generate Programming Data| & X

Figure 14 - Generating Programming Data
The Design Flow window is displayed as shown in Figure 15 - .

SmartFusion_UART a o @'
Tool
4 b Create Design

v 9

(74 & Configure MSS

Ed Create SmartDesign
Create HDL
Create HDL TestBench
&P View/Configure Firmware Cores
4 p Verify Pre-Synthesized Design
. Simulate
4 » Constrain Design
"E Import /O Constraints
(b Import Timing Constraints
4 b Implement Design
7y 4 "5 Synthesize
[ Constraints
4 b Verify Post-Synthesis Implementation
. Simulate
v 4 % Compile
> [] Constraints
4 b Constrain Place and Route
+= Create/Edit /O Attributes
(b Create/Edit Timing Constraints
E Floorplan
ﬁ:; Place and Route
b Verify Post Layout Implementation
. Simulate
(& Verify Timing
El Verify Power
Om Export Back Annotated Files
"4 4?1 Generate Programming Data
4 » Program Design
@‘ Program Device
> » Debug Design

L <<

» Handoff Design for Production
4 p Develop Firmware
B write Application Code

Figure 15 - Design Flow Window After Building the Project
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Step 5 — Programming SmartFusion Board Using FlashPro

Before you proceed with programming the device, ensure that the low cost programming stick (LCPS) or
FlashPro4 is properly connected to the board. Use the following details to ensure the correct jumper
settings. Refer to the SmartFusion Evaluation Kit User’s Guide and the SmartFusion Development Kit User’s
Guide for additional information.

Jumper Settings for SmartFusion Evaluation Kit Board

JP10: Connect pin 1 and 2.

JP7: Connect pin 1 and 2 for LCPS programming mode.
J6: Connect pins 1 and 2 with the jumper.

JP6: Connect pins 2 and 3 with the jumper.

J13: Connect the USB cable to the J13 connector. When the cable is connected, the FlashPro4 or
FlashPro drivers may be installed if they are not already installed.

J14: Connect one end of USB mini B cable to J14.

Jumper Settings for SmartFusion Development Kit Board

SW9 must be off (JTAGSEL = H) in order to program the SmartFusion device. SW9 remains in the off position for Libero SoC
and SoftConsole programming. Make the jumper settings as shown in the following table:

Programming

1.

Table 1 - Jumper Settings for Development Kit Board

Factory Default Factory Default Factory Default
JP1: 12 JP12: 12 JP21: 12
JP2: 12 JP13: 12 JP22: 2-3
JP4: 1-3; 7-9 JP14: 12 JP23: 12
JP5:1-2;34 JP15:1-2 JP24:1-2
JP6: 23 JP16: 2-3 JP27: 12

J7: 2-3; 6-7; 10-11; 14-15 JP17:23 JP28: 1-2
JP7: 12 JP18: 12 J32:1-2;3+4;5-6
JP8: 3-4; 7-8; 11-12; 15-16 JP19: 2-3 -

JP11: 1-2 1P20: 1-2 -

the Device

Double-click Program Device under Program Design in the Design Flow window to program the
SmartFusion cSoC device as shown in Figure 16 - .

Click Yes to the prompt that the timing constraints are not yet set.

Note: Do not interrupt the programming sequence; it may damage the device or the programmer. If you

face any problems, contact Microsemi SoC Products Group Technical Support at
soc_tech@microsemi.com.

12
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Design Flow & x
SmartFusion_UART B Q
Tool o
v 4 % Compile

4 [ Constraints
componentiwork)
a componentiwork)
a synthesis|SmartFu...
4 } Constrain Place and Route
+= Create/Edit /O Attribu...
9 Create/Edit Timing Ca...
:E Floarplan
94; Place and Route i
4 p  verify Post Layout Imple...
. Sirmulate
Q). Yerify Timing
IZII Werify Powver

471 Generate Programming ...

R | <<

4 » Program Design
t Programm Device |
4 b Debug Design
Q Instrument design
Handoff Design for Producti...
@ Export Programrming File
+] Expart Pin Repaort
+] ExportIBIS Model
Develop Firmware
,.'_ Wirite Spplication Cade -

Diesign Flow Catalog

Figure 16 - Design Flow Window

You can use FlashPro interactively by right-clicking Program Device in the Design Flow window and
selecting Open Interactively. For more information on FlashPro, refer to the FlashPro User’s Guide.

m

1Y
-

1Y
-

Step 6 — Building the Software Application Through SoftConsole

1. From Libero SoC, open the SoftConsole project by double-clicking Write Application Code under
Develop Firmware in the Design Flow window.

Design Flow g X

SmartFusion_UART E o

Tool =
("4 - % Compile
4 (] Constraints
componentiworkl...
a componentimark),
a synthesis\SmartFu...
4 » Constrain Place and Route
+= Create/Edit [/O Attribu...
0 Createf/Edit Timing Ca...
9 Floarplan
9,:; Place and Route =
4 b Verify Post Layout Imple...
B simulate
v e’_l Yerify Timing
El Verify Power

<

V 471 Generate Programming ...

1Y
v

Program Design

@P‘ Prograrm Device

Debug Design

-Q Instrument design
Handoff Design for Producti...

m

1Y
-

1Y
-

| Export Programming File
+L| Expart Pin Report
+[| Export IBIS Model
4 ¢ Develop Firmware
#: Wirite Spplication Code —

Design Flow Catalog
Figure 17 - Invoking SoftConsole from Libero SoC
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The SoftConsole perspective looks similar to Figure 18 - .

E C/C++ - Welcome to Microsemi SoftConsole IDE ¥3.3 - Microsemi SoftConsole IDE ¥3.3

File Edit Source Refactor Mavigate Search Project Run  WWindow  Help

i Ch- R L eit [ @ : He - 0@ i@ i[E 5 | @ cic+ |

<::| -
r[\jProject Explorer £2 = <;==g> ¥ =08 Welcome i3 =0 EE Outlin &3 @ make | = O
= SmartFusion_LART_MS5_MS5_CM3_0_app Microsemi SoftConsole IDE v3.3 =

< )
= SmartFusion_UART_MS5_MSS_CM3_0_hw_platfarm A0 outline is ot available,

FoftConsole is a free software development environment ~
enabling the rapid production of C and C++ executables for processars

available For use in Microsemi devices. Creating a praject inside SoftConsale

lets wou write software that is immediately compiled inko a usable binary.

—» Release Candidate Capture
This is an Microsemi-internal release candidate capture and is nat
intended ko be distributed outside of Microsermi.

st
< | >
[L Problems &2 ‘2. Tasks | &l Consale | = Praoperties ¥ =08
0 items
Description Resource Path Locat...  Type

L g

Figure 18 - SoftConsole Workspace

2. Copy the code provided below and paste it in main.c file under the
SmartFusion_ UART_MSS_MSS_CM3_0_app project in the SoftConsole editor, and then delete the
existing code.

#include "mss_uart.h"

#define Microsemi logo \

"\n\r \

* * * * * Kk k ok ok ok Kk * Kk k ok kK * Kk k ok ok * Kk kK * Kk k ok k * ok ok ok kK * k * * * Kk k ok ok ok Kk \n\r \
*  x *x  x * * * * * * * * *x  x *x  x * \n\r \
* *x  x * * * * Kk ok Kk k * * * K kK * Kk ok Kk ok ok * *x  x * * \n\r \
* * * * * * * * * * * * * * * \n\r \
* * * %k kK Kk ok Kk * %k kK k% * * * % Kk % * %k ok ok ok * %k kK k% * * *khkkkKkkk W

/* Main function */
int main ()
{
const uint8 t greeting[] = "\n\rWelcome to SmartFusion "

"- customizable system-on-chip (cSoC)";

/* Initialize and configure UARTO0. */
MSS_UART init
(
&g mss_uartO,
MSS UART 57600 BAUD,
MSS_UART_DATA_S_BITS | MSS_UART NO_ PARITY | MSS_UART_ONE_STOP_BIT
)i

/* Send the Microsemi Logo over the UART 0 */
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MSS UART polled tx string( &g mss uartO, (const uint8 t *)Microsemi logo);

/* Send greeting message over the UART 0 */
MSS UART polled tx( &g mss uart(O, greeting, sizeof(greeting) );

while (1)
{
}

return 0;

}
3. The SoftConsole window is displayed, as shown in Figure 19 - .

E C/C++ - SmartFusion_UART_MSS_MSS_CM3_0_app/main.c - Microsemi SoftConsole IDE v3.3

File Edit Source Refactor Mawigste Search Project Run  Window Help

i D iricable Smart Insert | 1:1

= = | = p 4 a 4= -
M EHE R G- @ R-B-  $-0-%- ®5- (48T & (@ oo |
P F e e
[ Project Explorer 52 & ¥ =8 main.c 53 = O |[5% outin 2 " @ Make | = 8
E=Y
= SrnartFusion_UIART _MS5_MS5_CM3_0_app 14 ~ laz }\ ‘&‘s @ ’.& =
L . : .
[+
[# 1= SmartFusion_UART_MS5_MS5_CM3_0_hw_platForm 15{:def1ne Microsemi logo 4 50 \driversimss_uartimss_ua
1eminhr #  Microsemi_logo
17w wE o mmEEEAE FEEEEE EEEEE wEEE wEw X
@  main():int
imr * % % * * E %
1a% % %% % * TEEEE * * wEEE
20w % B B * % o %
21% ®  mmmaTEw TrErET % * TrE EEE TS
2z
23/% Main function */
Zd4dnt mainii M
< | s | E
[3_‘ Problems &2 ‘2 Tasks | B Consale | E Properties ¥ =0
Qitems
Description Resource Path Locat...  Twpe

Figure 19 - SoftConsole Workspace

4. Perform a clean build by selecting Project > Clean. Accept the default settings in the Clean dialog box

and click OK.

BX

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

EECban |

() Clean all projects (O Clean projects selected below

=
mh=

Start a build immediately

() Build only the selected projects

[ O, H Cancel ]

Figure 20 - Settings for a Clean Build

Using UART with a SmartFusion cSoC - Libero SoC and SoftConsole Flow Tutorial
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5. Ensure that there are no errors displayed in the Messages log. Now follow the next steps to configure
HyperTerminal.

Step 7 — Configuring the Serial Terminal Emulation Program

Prior to running the application program, you need to configure the terminal emulator program
(HyperTerminal, included with Windows®) on your PC. Follow the steps given below to use the SmartFusion
Evaluation Kit Board or the SmartFusion Development Kit Board:

1. Connect a second mini USB cable between the USB connector on the SmartFusion Evaluation Kit

Board (or the SmartFusion Development Kit Board) and a USB port of your PC. If Windows prompts
you to connect to Windows Update, select No, not at this time and click Next.

2. Ifthe SFE USB to RS232 Controller drivers are automatically detected (this can be verified in Device
Manager), as shown in Figure 21 -, go to the next step. If not, follow Step 8 — Installing Drivers for the
USB to RS232 Bridge to install drivers for the USB to RS232 Bridge.

L Device Manager, E|E|E|

File Action Yiew Help

+- 4, Batteries
+-'J Computer
+ =g Disk drives
+ g Display adapters
Lk DVDICD-ROM drives
+ Floppy disk controllers
+- Floppy disk drives
+1-(=} IDE ATAJATAPT controllers
+|-8 Imaging devices
+ IE] Infrared devices
+- 3= Keyboards
¥ "_) Mice and other painting devices
+- B8 Metwork adapters
= 5 Ports (COM & LPT)
n__\yi Communications Part (COM1)
n__\yi Communications Part (COM2)
o Printer Port (LPT1)
' SFE USE to R5232 Contraller (COM3) |
+ Processors
+-€= SCSI and RAID contrallers w

Figure 21 - Device Manager Listing SFE USB to RS232 Controller Drivers

3. From the Windows Start menu, select Programs > Accessories > Communications >
HyperTerminal. This opens HyperTerminal. If your PC does not have HyperTerminal, use any free
serial terminal emulation program such as PuTTY or Tera Term. Refer to the Configuring Serial
Terminal Emulation Programs Tutorial for configuring HyperTerminal, Tera Term, and PuTTY.

4. Enter Hyperterminal in the Name field in the Connection Description dialog box and click OK.

Connection Description

Enter a name and choose an icon for the cohnection:

Mame:

| Hyperterminal |
= s
—! ’

[ Ok H Cancel ]

Figure 22 - New Connection

16 Using UART with a SmartFusion cSoC — Libero SoC and SoftConsole Flow Tutorial


http://www.microsemi.com/soc/documents/Configuring_Serial_Terminal_Emulation_Programs.pdf
http://www.microsemi.com/soc/documents/Configuring_Serial_Terminal_Emulation_Programs.pdf

& Microsemi

Working with Libero SoC and SoftConsole

5. Select the appropriate COM port (to which USB-RS232 drivers are pointed) from the Connect using
drop-down list and click OK.

Connect To |E| El

= h:" Hyperterminal

Enter detailz for the phone number that you want ko dial:

LCountry/region:

Area code: I:l

Phione number: | |

Commect using: |ERTER

[ Ok, H Cancel ]

Figure 23 - Selecting the COM Port
6. Set the following in the COM Properties window and click OK:
¢ Bits per second: 57600
Data bits: 8
Parity: None
Stop Bits: 1
Flow control: None

COM3 Properties

Fuort Settings |
Bits per second: |5?"EDEI V|
Data bits: |8 v|
Farity: | Maone - |
Stop bits: | 1 w |
Flow contral: | v|
I (]S ] l Cancel ] l Apply ]

Figure 24 - Setting the COM Properties
7. Click OK to close the HyperTerminal Properties dialog box.

You can directly open HyperTerminal next time (without configuring) by selecting Programs > Accessories
> Communications > HyperTerminal > HyperTerminal.

Using UART with a SmartFusion cSoC — Libero SoC and SoftConsole Flow Tutorial 17
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Step 8 — Installing Drivers for the USB to RS232 Bridge

Note: To install the USB-RS232 drivers, you should have administrative privileges for your PC.
Use the following steps to install drivers for the USB to RS232 Bridge:

1. Unzip the USB_Drivers.zip file and browse to the USB Drivers folder. Refer to the instructions in the
readme.txt file contained in the zip folder.

Double-click (run) the Prelnstaller.exe.
Accept the default installation location and click Install.
Click Continue Anyway if prompted.

When the installation is complete, click OK. The Ports (COM & LPT) section of the Device Manager lists
SFE USB to RS232 Controller under the Ports section of Device Manager.

a b~ w D

Step 9 — Debugging the Application Project Using SoftConsole

Follow the steps given below to debug the application project using SoftConsole:

1. Select Open Debug Dialog or Debug Configurations from the Run menu of the SoftConsole. The
Debug dialog is displayed.

2. Double-click on Microsemi Cortex-M3 RAM target. The Debug Configurations window is displayed,
as shown in Figure 25 - .

S Debug Configurations

Create, manage, and run configurations

% [z —+I
= . -
CEX B35 Mame: | SmartFusion_UART_MSS_MS5_CH3_0_app Debug |

| | Main . %¥ Debugger | Bl Commands | B2 Source | B Common
= Launch Group
SC Microsemi CareS051s Targ Praject (optional):
SC Microsemi CoreMP? Target ||| smartFusion_UART_MSS_MS5_CM3_0_app | Erowse.. |
SC Microsemni Cortex-M1 Targe
SC Microsemi Corkex-M3 eyl
SC Microsemi Cortex-M3 Exter | DebughamartFusion_UART_MS5_M33_CM3_0_app | [Search Project. .. l l Browse, ., ]
[=-S€ Microsemi Cortex-M3 RAM
1 e S arEFUsion_LART M

C/C++ Application:

[ Application console

i |
Filer matched & of 11 items

|

@j Debug ] [ Close

Figure 25 - Debug Configurations Window
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3. Ifthe C/C++ Application project is not displayed (as seen under C/C++ Application), click Search

Project to select the program to run, as shown in Figure 26 -

Note: If you select the project name listed in project explorer and then invoke the debug window, it

displays all the fields automatically.

E Program Selection

Choose a program ko run:

Binaries:

0 SmarkFusion_ART_MSS_MSS_CM3_0_app

Qualifier:

ﬁ‘« armle - famarkFusion_IJART _MS3_M33_CM3_0_ap

< | b4

@j I Ok l [ Cancel

Figure 26 - Select Program
4. On the Debug window, click Apply and Debug.

5. Click Yes when prompted for Confirm Perspective Switch. This displays the debug view mode.

management.,

Do you wank to open this perspective now?

[ Remember my decision

9 This kind of launch is associated with the Debug perspective,

This Debug perspective is designed ko support application debugging. It
incorporates wiews for displaving the debug stack, variables and breakpoint

Figure 27 - Confirm Perspective Switch

Using UART with a SmartFusion cSoC - Libero SoC and SoftConsole Flow Tutorial
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6. The SoftConsole Debug Perspective window is displayed, as shown in Figure 28 - .

E Debug - SmartFusion, UART_MSS_MSS CM3 0_app/main.c - Microsemi SoftConsole IDE ¥3.3

Ele Edit Source Refactor MNavigate Search Project Run indow  Help

i Ha m it 0- Q% @ Ay e e (25 %5 pebug | B cjc+
%5 Debug 52 Terminate = O ||6d= variables 52 . ©g EBreakpoints | i Registers | B4 Modules =0

0 gl 22 AL 50| e & -
= S€ smartFusion_LIBRT_M335_M55_CM3_0_ar) bug [Microsemi Cortex-M3 RAM Target] Mame alue

=& Embedded G0B (9/30/11 7:06 PM) {Suspen
(=g Thread [1]{Suspended)
= | main{) c:imicrosemipriiuart_libero_softconsole|smartfusion_uartisoftconsolelsme

Resume [ greeting 0x2000ffbe

B CiiProgram Files\MicrosemilSoftCansale +3, 3\Sourcery-G++Hbinlarm-none-sabi-gdb. exe (* =
< *
[] main.c 23 -1 =symbal is not availables = B[ 8= ouine 3 =08
1EMmr Y & R o %7
W WE R wEEEEE RE R EEEEs wEEEE wEEEEE wH WE EEEE AT
7 hohr = idrivers\mss_uartimss_uart.h
16+ * Y * ® * +* +* * * £ * Vnhr Y i i
#  Microsemi_logo
ig9% % % % + * TEEEH * + TEEE TEEEEE K K F ok * Ynhr b ) )
@  main) ! int
zow W W * W ks & W * & W ks ks ks % VT Y
21w EEEEEEE FEEEEE % * FrEE wEEEE FEEEEE % £ wErEEEE M
22
23/% Main funccion */
int main()
const uintd_t greeting[] = "inirWelcowe to 3martFusion ™
"— Customizable Systew on a Chip';
-
b4
El Consale 5% ‘2‘ Tasks [2_‘ Prablems | (3 Executables | [ Memary 5 BH M (8= |EIE| = §~- =08
SmartFusion_UART_MSS_MS5_CM3_0_app Debug [Microsemi Cortex-M3 RAM Target] Ci\Program FilesiMicrosemiiSoftConsale +3, 313ourcery-G++bint arm-none-eabi-gdb, exe (930711 7:06 PM)
27 M- Customizable System on a Chip'"; L
v
< ¥
Pt Witable Smark Insert 27l

Figure 28 - The SoftConsole Debug Perspective
7. Click Resume or press the F8 key to resume debugging.

8. Observe the HyperTerminal window. It should display the greeting message with the Microsemi name,
as shown in Figure 29 - .

“& hyperterminal - HyperTerminal

File Edit View Cal Transfer Help

=2 5 DB &

e X% HNNNNN HHHHNE  HHNNN e HHEEE  WEEEEN N ek kNN
* % * % * * * x o= x % * — = = P
x x ox = x x 22020202 x x 22202 XXX X X XX x
* * * * * * * = * * = * * * *
* % sk xmxxxx  * * ke 230303030 xmxxxx  * PR

Helcome to SmartFusion - customizable system-on-chip {cSoC)_

Connected 0:00:13 Auto detect | 57600 6-h-1

Figure 29 - HyperTerminal with Microsemi Name and Greeting Message
9. Suspend the software application by selecting Run > Suspend from the SoftConsole menu.
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10. Click the Registers tab to view the values of the Cortex-M3 processor internal registers.

(4= yariables | ® Breakpoints

Marme

= ?.ﬁ Main

ra

Wil Registers 53

=i Modules <k

Yalue

20001800
Ox2000FFco
0=7

=0

=0
Oxed042020
Oxc
0xZ000fFco
Oxe004201c
0x37F23605

Figure 30 - Values of the Cortex-M3 Internal Registers

11. Click the Variables tab to view the values of variables in the source code.

()= Yarihles &2

Mame
= = greeting

g Breskpoints

()= greeting[0]
()= greeting[1]
()= greeting[2]
()= greeting[3]
()= greeting[4]
()= greeting[S]
(=)= greeting[a]
(=)= greeting[7]
(=)= greeting[3]

Wi Registers | =5 Modules

B @ §
Walue
Dx2000fFc0

1]

Figure 31 - Values of Variables in the Source Code

12. In the Debug window, select Window > Show View > Disassembly to display the assembly level
instructions. The Assembly window is displayed on the right-side of the Debug perspective.

5= outline | [oih Disassembly 53

Uxaudulden

<rElntoor

bl

M35 _UART polled tx string|

OxzZ00004ea
O0x2Z00004ee
OxzZ00004f£2
OxZ00004£6
Oxz200004f£=a

M35_UART polled tx( &g msSsS_uartd, greeting, sizeof (greeting)

Dx200004fe
Dx20000500
Dx20000504
Dx20000508
Dx2000050a
Dx2000050e

}
» pxznoonsiz

<main+S0s:
<maint+Sds:
<main+Sgs:
<main+l0z2z:
<main+l0o=:

<main+110z:
<main+llas:
<~main+llo=>:
<main+l20x:
<main+liiz:
<~main+laox:

<main+130z:

MOV
movt
O
move
hl

mov
MOV
movt
oy
mov . W
hl

bh.n

UxzUUllocd <55 UART 1nit>
&_mss_uartd, (const uintd_t ¥) Micro

rd, #6320 ; Ox18k0
0, #5192 ; OxzZ000
rl, #5724 ; Ox165c
rl, #5192 ; OxzZ000

Ox20000880 <M33 TART polled tx strin
):

ri, r?

0, #6320 ; 0Ox18h0
0, #5192 ; D=z2000
rl, r3

rZ, #5855 ; Ox37

0x200007hc <3S UART polled tx>

Ox20000512 <main+130>

Figure 32 - Assembly Level Instructions

13. You can single-sten through the source code by choosing Run > Step Into or Run > Step Over or by

clicking Step Into _#- or Step Over = . Observe the changes in the source code window and
Disassembly view. Performing a Step Over allows you an option for stepping over functions. The
entire function is executed but there is no need to single-step through each instruction contained in the

function.

Using UART with a SmartFusion cSoC - Libero SoC and SoftConsole Flow Tutorial
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14.

15.

16.

17.

18.

19.

Click Instruction Stepping i

single line of assembly code.

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

and perform Step Into operations. Observe that Step Into executes a

Resume execution of the code by choosing Run > Resume or by clicking Resume.

Add breakpoints in the application. Enter commands in the HyperTerminal window to force the code to
halt, then single-step and observe the instruction sequence.

Select Embedded GDB in the Debug tab and right-click and choose Terminate and Remove to stop
the debugger when the process is finished.

Close HyperTerminal and SoftConsole using File > Exit.

This concludes the debugging process of this tutorial.

Step 10 — Debugging the Application Using the printf Statement in
SoftConsole

Minor modifications need to be made in the above project (SmartFusion_UART) to debug by using the printf
function. Refer to the steps below to use printf. You will create a new project to implement this function.

1.

a > wbd

6.

Follow the steps given below to create an application using the printf statement. Ensure that you close
the previous SoftConsole project and also ensure that the name of the new project is different from the
one used earlier (for example, SF_UART).

Invoke the SoftConsole project from Libero SoC.
Right-click the project <project_name>_hw_platform, and select Properties.
Click Settings under C/C++ Build.

Select Symbols under GNU Compiler. To add a symbol, click Add and enter
ACTEL_STDIO_THRU_UART in the Add Symbol dialog box. Click OK.

B35 Properties for SF_UART_MSS_MSS_CM3_0_hw_platform (=163
Settings -
Resource
Builders
) CjC++ Build Corfiguration: | Debug [ Active ] v

Build Variables
Discavery Options
Enwironment
Settings
Taol Chain Editor
- CfC++ General
Project References
Refactoring History - 2¥mbols
RunjDebug Settings (2 Directories
(22 optimization
(% Debugaing
@ Warnings
@ Miscellaneous
= 8 GNU Archiver
(2 General
= 1 GNU Assembler
(2 General

i3 Tool Settings Build Steps Build Artifact Binary Parsers | @ Error Parsers

= 85 &MU ¢ Compiler
s

Defined symbals (-D) & 8 8

Undefined symbols {-U} &

Restore Defaults Apply
)
@

Figure 33 - Adding Symbol in GNU C Compiler
Click Apply to apply the changes that are made, and then click OK to close the Properties window.
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Right-click the project <project_name>_app and select Properties. Select Miscellaneous under the
GNU C Linker and enter the following in the Linker flags field:

-T..l..[<project_name>_MSS_MSS_CM30_hw_platform/CMSIS/startup_gcc/debug-in-actel-smartfusion-
envm.ld.

-
SC Properties for SF_UART_MSS_MSS_CM3_0_app

o ) |

type filter text

Resource
Builders
C/C++ Build
Build Variables
Discovery Options
Environment
Settings
Tool Chain Editor
C/C++ General
Project References
Run/Debug Settings

Settings v v v

Configuration: [Debug [ Active] = | [Manage Configurations..

i® Tool Settings | 4 Build Steps I Build Artifact | Binary Parsersl €3 Error Parsers

a4 B33 GNU C Compiler
@ Preprocessor
@ Symbaols
@ Directories
@ Optimization
@ Debugging
(& Warnings
(# Miscellaneous
a4 B GNU C Linker
2 General
22 Libraries
(22 Miscellaneous
a4 B3 GNU Assembler
@ General
2 Memory map generator
a 5 GNU Intel Hex File Generator
@ General
a 5 GNU S-Record Generator
@ General
a 53 GNU Listing Generator
@ General

Linkerﬂagsl -T../../SF_UART_MS5_MSS_CM3_0_hw_platform/CMSIS/startup_gcc/debug-in-actel-smartfusion-envm.ld I
[¥] Generate linker memory map

Other optiens (-Xlinker [option]) &8 8 %}l .Q|

Other objects

8a 8 i

"${workspace loc:/SF_ UART MSS MSS_CM3 0 hw_platferm/Debug/CMSIS/startup_gecc/startup_a2ficam3.o0}”

"S{workspace_loc:/SF_UART_MS5_MS5_CM3_0_hw_platform/Debug/CMSIS/startup_gec/newlib_stubs.o}”

[ Restore Qefaults] [ Apply ]

Lo JI

Cancel ]

8.
9.

Figure 34 - Specifying Values for the Linker Flags Field
Click Apply to apply the changes that are made, and then click OK to close the Properties window.
Copy the code provided below and paste in the main.c editor.

#include "mss_uart.h"

#include <stdio.h>

/* Main function */

int main ()

{

int 1 =0, j = 8;

/* printing Microsemi logo on the serial terminal using "printf" */

printf ("\n\r \
* % * Kk k ok k kK * Kk k Kk kK * Kk ok Kk k * Kk K * Kk ok ok k * Kk k k kK * % * % * Kk Kk ok k kK \n\r \
*  * * * * * * * * * *x  x *x  * * \n\r \
* * * * * Kk k ok ok * * * Kk kK * ok ok ok kK * *  x * * \n\r \
* * * * * * * * * * * * * * \n\r \
* * ok k ok ok ok ok * ok k ok kK * * * Kk kK * Kk k ok ok * ok k ok kK * *

KKK KKK K \n\r"
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/* printing greeting message on the serial terminal using "printf" */

printf ("Welcome to SmartFusion-customizable system-on-chip (cSoC)\n\r");

/* printing 8 Table on UART */
printf ("Times 8 Table: \n\r");
for(i = 0; i <= 10; i++)
{
printf("  %d x %d = %d\n\r", i, 3§, 3*i);

while (1)
{
}

return 0;
}

10. To build the project, select the project name in the Project Explorer tab and click Project > Clean
Project. Enter the settings as shown in Figure 35 - and click OK.

E Clean |;|E| FZ|

Clean will discard all build problems and builk states, The next time a build
occurs the projects will be rebuilt From scratch,

(O clean all projects (%) Clean projects selected below

[Z55F_UART MSS MSS CM3_0_app |
(Z55F _UART_MSS_MSS_CM3_0_twe_platform

Start a build immediately
(%) Build the entire workspace
() Build only the selected projects

[ O H Cancel ]

Figure 35 - Building a Clean Project
11. Ensure that there are no errors and warnings.

12. Select Open Debug Dialog or Debug Configurations from the Run menu. The Debug dialog box is
displayed. Double-click Microsemi Cortex-M3 eNVM target. The window is displayed, as shown in
Figure 36 - .
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®

S5 De bug Configurations

Create, manage, and run configurations

= - .
UEX B3 Mame: | SF_UART_MS5_MS5_CM3_0_spp Debug

I—I D Main ﬁ- Debugger | B Commands 'E".‘y Sowrce | = Common

B Launch Group

SC Microsemi CoreB051s Target Praoject {optionall:

SC Microsemi CoreMP? Target [ F_LART M55 M55_C3_0_api | [erowee. |

SC Microsemi Cortex-M1 Target
- SC Microsemi Cortex-M3 ehlvM T:

ETcF LaRT | JilE | || Debua\sF_UART MS5_MS5_CM3_0_app | [searchProject... | [ Browse... |
SC Micrasemi Cortes-Ma Externa
S Micraseni Cortes-13 RAM Tar || | | Application console

CIC++ Application:

< | >
Filter matched & of 11 iksms
@

Figure 36 - Microsemi Cortex-M3 eNVM Target
13. Click Debug to debug the application.

14. Click Yes when prompted to Confirm Perspective Switch. Ensure that the USB cable is connected to
the programmer and the device and also ensure that HyperTerminal is open and connected.

15. The SoftConsole Debug Perspective screen is displayed, as shown in Figure 37 - .
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E Debug - SF_UART_MSS_MSS_CM3_0_app/main.c - Microsemi SoftConsole IDE v3.3

File Edit Source Refactor MNavigate Search Project Run  ‘window Help
- HE R B0 i@e- (e 5[5 Debug | TR ClCH+
%5 Debug 2 = O |[09= variables 2 . S Ereakpainks | ifif Registers | B Modules =0
g D i | d ¥ B & -
= S€ sF_UART_MSS_MS5_CM3_0_app Debug [Microsemi Corkex-M3 eMyM Target] Mame Yalue
=& Embedded GDE (9/16/11 &: 16 PM) (Suspended) 9= i 1
=uf Thread [1] (Suspended) 09 536600544
= 1 main() crimicrosemiprijuart_libera_softconsolelsf_uartisoftconsalstsf_uart_mss_
B C:\Program Files\MicrosemilSoftConsole 3, 3)Sourcery-G++ibinarm-none-sabi-gdb.exe (¢ ¢ | S
< ' >
[€] main.c &2 [£]1 <symhol is not available: Dx60080404 =0 EE Outline £2 =0
1#include ".M\drivers\mss_uarthwss_uart.h” A laz N \&5 @ ‘.HE =
Z#include <stdio.hr ™ \driversimss_uvartimss_uart.h
:/x Moin © ) v ® stdinh
: Ell_j unction @ main) :int
Sint maini()
51
9 dint i =g, 3 = 8:
g
£* printing Microsemi logo on the serial terminal using "printf™ =/
printf ("Minir Y B
11 %% FE AEEEREE wEEREE AR wrEE wREEE EEREET AW % wEEEEEE \nhr Y
1z% * + % * * * ) ) * ® + % * VahvE b
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1
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B console &2 é Tasks [3_‘ Problems | €3 Executables [ Memary 59 Sﬁ M = | @l @l = EB-r5-=0
SF_UART_M55_MS5_CM3_0_app Debug [Microsemi Cortex-M3 eMYM Target] CiiProgram FilesiMicrasemilsoftConsole v3.3\Sourcery-GHHbinatm-none-eabi-gdb.exe (9/16/11 6:15 PM)
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< = — | 3
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Figure 37 - The SoftConsole Debug Perspective
16. Click Resume or press F8 key to resume debugging.

Observe the HyperTerminal window; it should display a greeting message along with the multiplier table

of 8.

= hyperterminal - HyperTerminal

File Edt Wiew Cal Transfer Help

[N=2 & 0B &

xx XX mEEEEER HEXXNE  EEEN Pree XAXNN  WENNNN  WE xx
* = x ®x P *® * x = x = * * % * =
x % %o * * Prree * * Pree xR X X X%
*® *® *® P *® * x = P x = * * *
* ® mEEEEER P T T * Pree Prree P T T *

Welcome to SmartFusion - customizable system-on-chip{cSoC)
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Figure 38 - The HyperTerminal Screen

Refer to Step 9 — Debugging the Application Project Using SoftConsole, for more information on debugging

the application.
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Working with Libero SoC and SoftConsole

Step 11 — Building Executable Image in Release Mode

You can build an application executable image in release mode and load it into eNVM for executing code in
the eNVM of the SmartFusion cSoC. You can load the application executable image into eNVM with the help
of the eNVM data storage client from SmartDesign MSS Configurator and IAP or FlashPro programming
software. In release mode, you cannot use SoftConsole debugger to load the executable image into eNVM.
For more information on how to build an executable image for the application, refer to the SmartFusion:
Building Executable Image in Release Mode and Loading into eNVM Tutorial.

This concludes the tutorial.
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Appendix A - Libero SoC Catalog Settings

Listed below are the steps for configuring the vault location and setting up the repositories in Libero SoC.
1. Onthe Catalog window, click Options.

:
| A o

Marne Add Core ko Vault

0
Basic Blocks| 5 Reload Catalng

Bus Interfac W
Clock & Man %

DspP

Memory & Controllers

Peripherals

Processors
User Defined

f

+

[ B

Figure 39 - Catalog — Options

2. The Options window is displayed. Click Repositories under Vault/Repositories Settings and add the
following details in the address field.

e www.actel-ip.com/repositories/SgCore

* www.actel-ip.com/repositories/DirectCore

e www.actel-ip.com/repositories/Firmware
Note: Click Add after entering each path.

M Options
= ¥aultfRepositaries Settings | | [ Add ]
¥ Repositories
f vaulk location v, ackel-ip, comfrepositories/SgCore Remave
=) Wiew Settings v, ackel-ip, comfrepositories/DirectCore
Display iy, ackel-ip, com/repositories Firmware

Filters

Defaults
oK H Cancel ]

Figure 40 - Setting Repositories
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3.

4.

Click Vault location under Vault/Repositories Settings in the Options window. Browse to a location
on your PC to set the vault location where the IPs can be downloaded from the repositories.

I Options

= Vault/Repositories Settings

W Repositories Current vault location: C:\Documents and Settings'donthus! Application |
Yaulk location
(= Views Settings Erowse to
Eilliglrzy location

.j) Select news wault location:
|C:'|,D0cuments and Settingsidonthusi Application Datalactelitools |.l
Defaul:

[ [o]4 ] [ Cancel

Figure 41 - Setting the Vault Location

Click OK.
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Appendix B - Firmware Catalog Settings

1. Open the <Libero Installation directory>\Designer\bin\catalog.exe.
2. Select Tools > Vault/Repositories Settings, from the Firmware Catalog window.

Firmware Catalog

File  Wiew B[ Help
E Reload Catalog
- Search by all fields (271270
] 4.
display only the latest version of a core
Marne Yersion Size: (MB) Stakus "~
Corel0100_AHBAPE Criver 2.0.103 0,44
Corel6550 Driver 2.1.100 0.43
Caredl Driver 30,101 0.43
CoredhbMymn Driver z.1.102 0.23
CaoreGPIO Driver 3.0.101 0.55
Carel2C Driver 20,103 0.43
Carelnterrupt Driver 2.1.102 0.2
CorelPC Driver 2.0.100 0.54
CorePWM Driver 2.1.107 0.45
CoreSPI Driver 2.3.103 0.31
CareTimer Driver 2.1.101 0.3
CorelARTapb Driver 3.0.105 0,44
Coreatchdog Driver 2.1.101 0.26
Hardware Abstraction Laver (HAL) z2.1.102 0.21
SrnartFusion CMSIS-PAL 2.2.100 0,34
SmartFusion M35 &CE Driver 2.2.101 1.9
SmartFusion M35 Ethernet MAC Driver 2.0.103 0.258
SmartFusion M35 GPIO Driver 2.0.105 0.57
SmartFusion M55 I2C Driver 20,101 0.55
SmartFusion MS5 TAP Driver 22,101 1.4
SmartFusion M35 Peripheral DMA Driver 2.0.102 0.7
SmartFusion MSS RTC Driver 20,100 0.35
SmartFusian M35 SPI Driver 2.1.100 0.3
SmartFusion M35 Timer Driver 2.1.101 0.93
SmartFusion M35 UART Driver 2.2.101 0.94
Documentation: IS
HaL RM.pdf
free software license. pdf
Description: The Hardware Abstraction Laver is used by drivers to access the hardware, Ik also allow the control of interrupts,
The HAL is normally reguired when using bare metal drivers as part of your application,
Compatible IP cores: 2
P N Y T S PR o == | =l I =it Ot S B o B 1
L Mew cores are available For download — [Download them now! @ Download | | [£5] Generate
Change vault and web repositories locations

Figure 42 - Firmware Catalog Settings

3. Select Repositories under Vault/Repositories Settings in the Options dialog box.
4. Confirm that the following repositories are displayed (add them, if required):

e www.actel-ip.com/repositories/SgCore

* www.actel-ip.com/repositories/DirectCore

e www.actel-ip.com/repositories/Firmware
5. Add the above paths in the address field, if required, by selecting the repository and clicking Add.
If new cores are available for download, click Download them now! to download the new cores to the vault.
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List of Changes

Revision Changes Page
Revision 5 Replaced Figure 13 - (SAR 38281) 10
i odified Step 10 — Debugging the Application Using the printf Statement in

(April 2012) Modified Step 10 — Deb he Appl Using th S 22
SoftConsole (SAR 38281)
Replaced Figure 34 - (SAR 38281) 23
Modified Associated Project Files under Tutorial Requirements (SAR 38281) 4
Modified note under Step 1 — Creating a Libero SoC Project (SAR 38281) 5
Replaced Figure 15 - (SAR 38281) 11
Replaced Figure 16 - and Figure 17 - (SAR 38281) 13
Modified note under Step 6 — Building the Software Application Through SoftConsole 13
(SAR 38281)

Revision 4 Modified Step 2 — Configuring MSS Peripherals section. (SAR 36491) 7

January 2012

(January ) Removed Point 5 in Step 10 — Debugging the Application Using the printf Statement in 22
SoftConsole section. (SAR 36491)

Revision 3 Updated the document for Libero SoC v10.0 (SAR 35048). N/A

(November 2011)

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

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

Customer Service

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

From North America, call 800.262.1060

From the rest of the world, call 650.318.4460

Fax, from anywhere in the world 408.643.6913

Customer Technical Support Center

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

Technical Support

Website

Visit the Microsemi SoC Products Group Customer Support website for more information and support
(http://lwww.microsemi.com/soc/support/search/default.aspx). Many answers available on the searchable
web resource include diagrams, illustrations, and links to other resources on website.

You can browse a variety of technical and non-technical information on the Microsemi SoC Products Group
home page, at http://www.microsemi.com/soc/.

Contacting the Customer Technical Support Center

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

Email

You can communicate your technical questions to our email address and receive answers back by email,
fax, or phone. Also, if you have design problems, you can email your design files to receive assistance. We
constantly monitor the email account throughout the day. When sending your request to us, please be sure
to include your full name, company name, and your contact information for efficient processing of your
request.

The technical support email address is soc_tech@microsemi.com.

My Cases

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

Customers needing assistance outside the US time zones can either contact technical support via email
(soc_tech@microsemi.com) or contact a local sales office. Sales office listings can be found at
www.microsemi.com/soc/company/contact/default.aspx.

ITAR Technical Support

For technical support on RH and RT FPGAs that are regulated by International Traffic in Arms Regulations
(ITAR), contact us via soc_tech_itar@microsemi.com. Alternatively, within My Cases, select Yes in the ITAR
drop-down list. For a complete list of ITAR-regulated Microsemi FPGAs, visit the ITAR web page.
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Microsemi Corporation (NASDAQ: MSCC) offers a comprehensive portfolio of semiconductor
solutions for: aerospace, defense and security; enterprise and communications; and industrial
and alternative energy markets. Products include high-performance, high-reliability analog and
RF devices, mixed signal and RF integrated circuits, customizable SoCs, FPGAs, and

Microsemi complete subsystems. Microsemi is headquartered in Aliso Viejo, Calif. Learn more at
° Www.microsemi.com.
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