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Introduction

This tutorial describes the use of Microsemi tools to configure the SmartFusion® customizable system-on-
chip (cSoC) microcontroller subsystem (MSS)-based hardware design on SmartFusion cSoC devices and
how to use Embedded Workbench® for ARM (EWARM) from IAR® to develop applications to run on a
SmartFusion cSoC.

SmarTFusion

1) Microcontroter Subsystem
_jwm

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 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 EWARM 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 IAR Embedded Workbench Flow Tutorial



& Microsemi

Using UART with a SmartFusion cSoC — Libero SoC and IAR Embedded Workbench Flow Tutorial

Tutorial Requirements

Software Requirements
This tutorial requires the following software installed on your PC.
e EWARM v6.30.7 or later

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

Hardware Requirements
This tutorial requires the following hardware:

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.

e The Microsemi kit contains a low cost programming stick (LCPS) or FlashPro4 programmer that can be
used to program the SmartFusion cSoC device with the PDB. However, to debug using EWARM, IAR
supplied J-Link debugger hardware (not supplied with the SmartFusion Evaluation Kit Board or
SmartFusion Development Kit Board) is required.

Associated Project Files for IAR Workbench
You can download the associated solution project files for this tutorial from Microsemi website:
www.microsemi.com/soc/download/rsc/?f=SmartFusion_ UART_HW_flow_LiberolAR_tutorial_DF.

The IAR_Debugger_files folder contains the SmartFusion_dss.ddf file. DDF files enable you to see the
MSS register map for all peripherals.

Note: Extract the Design Files to root directory.

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_LiberolAR_tutorial PF.

MSS Components Used
o ARM® Cortex"-M3 processor
e Communications matrix
¢ Clock conditioning circuit (CCC)
e 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:

1. Create a Libero SoC project for SmartFusion cSoC.

2. Configure the SmartFusion cSoC microcontroller subsystem (MSS) peripherals.
3. Generate the MSS component.
4

Perform synthesis and layout and generate a programming file to program the SmartFusion cSoC
device.

4 Using UART with a SmartFusion cSoC — Libero SoC and IAR Embedded Workbench Flow Tutorial
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5. Program the SmartFusion A2F200M3F or A2F500M3F cSoC device.
Open the software project in EWARM and write the application code.

7. Run the application to communicate with HyperTerminal through UARTO on the SmartFusion Evaluation
Kit Board or Development Kit Board.

Using UART with a SmartFusion cSoC - Libero SoC and IAR Embedded Workbench Flow Tutorial 5
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Working with Libero SoC and IAR

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 IAR
Workbench.

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_IAR)
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.

Project
Mame: SmartFusion_LART
Location: i fMicrosemipri/UART_Libero_LAR
Prefered HOL type: () veriog () YHDL
Description:
1, Edit Taol Profiles...
Device
Family: SmattFusion w
Dit AZF200M3F hd
Package: 454 FBGA A
Speed: STD -
Die Voltage: 1.5 R
Operating Conditions: COM -
Best Typical Worst
Temperature {in degrees Celsius) a 25 a5
YCCA Voltage (in valts) 1.575 1.5 1.425
YCCI 1.5 Yolkage (in volts) 1.6 1.5 1.4
WCCI 1.8 Yalkage (in volts) 1.9 1.8 1.7
YCCI 2.5 Yoltage (in volts) 2.7 25 2.3
YCCI 3.3 Yolkage (in volts) 36 33 3
Design Template
Use template
Core lersion
Shovw only latest version

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

[=+ Tools
Software IDE Software IDE profiles
Synthesis
Sirulation
Programming

= Add Profile

Mame: |IAR |

Tool inkegration: |I.ﬁ.R EWaARM V| kCansale
‘ersion: Unknown

Location: |16.D Evaluation'l,common'l,bin'l,larIdBPm.exe|| ’Browse... ]

[s]4 l ’ Cancel

’Export ProFiIes...] [ OF ] [ Cancel

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

Repeat the steps (3 and 4) above for Synthesis, Simulation, and Programming and then click OK to
close the Tool Profiles dialog window.

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

Note: If SmartFusion cSoC MSS is not displayed in the list, refer to Appendix A — Libero SoC Catalog
Settings to find out how to set the repositories. If the vault does not have the MSS core,
download the core by double-clicking the core name in the Design template in the New Project
dialog box.

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

"« Libero - C:¥MicrosemiprjMJART_Libero_ IARMSmartFusion_UARTSmartFusion UART. prip®

Project  File Edit View Design SmattDesign  Help
L = | e
NEeHLXxX@0l3
Design Hierarchy B X —_—
B 5] smartFusion_uarT [ |
&
Shiova: |Cnmpnnents v‘ A
= ] work =B
) smartrusion_UART
b SmartAusion_UART_MSS_0
» | (M= FEET N®——@ MS5_RESET. N EMCE [ERTC_]
Design Hierarchy | Files | LISRT_1 [ LIART 777
fory UART DB UART O |
Design Flaw X o [2C_0E 12C 0
SFI_18 SFT 1]
o SFI_0E SPL 0]
SmartFusion_UART [Z] o o [2C_16) Tor 1
o MAC_RMII_PHY_MGEMT_PACs &
Tool & o MAZ_RMIT_DATA_PADs @
= Create Design N @ ?‘ll-
& Configure Mss \‘15
? EreaFe .S.T:artDBSI'i Q
< | ¥ |
o | € >
Diesign Flow | Catalog | ¥
Log [0 4
| @ Messages | Q Errors g Warnings y Info
"Info: PAD pin “SmartFusion UART M55 0:UART 1° of "SmartFusion UART MS5_0° 13 automatically commected to a top-level port. =
1nzo: pin “SmartFusion UART M55 _0:UART 0" of “SmartFusion UART _MS3_0° is automatically connected to a top-lewel port. 1
"Info: PAD pin “ZmartFusion UART M35 0:I2C_0° of "SmartFusion UART ME5S 0° iz automatically comnected to a top-lewel port. ~
Farn: SmartFusion | |Die: AZF200M3F | |Pkg: 484 FBGA | Verilog

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

Z@ 5] smartFusion_LART £ smartFusion_UART _Mss [
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I e 1 j

k|
2
2
5]
=
1

=]
&

E
1% T |
3
i
\IE
:

o/ > RLE
B

|E I

Miops

WATCHDOG

oo
Traw

g
Reset Management EFROM
A i
fer=raS T e \:’.—. B b
#1 [}
RTC

Interrupt Management

MSS L0 abric Interface

FAmwezxe Conniqurstion
#0 N3 camngurtan

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. The box turns grey to indicate a
peripheral has been disabled. Disabled peripherals can be enabled by repeating the procedure.

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

PADe

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, fabric interface, WATCHDOG, SPI0, SPI1, I12C0, 12C1, UARTL1, and EMC.

Using UART with a SmartFusion cSoC - Libero SoC and IAR Embedded Workbench Flow Tutorial 9
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3. After disabling the peripherals, the SmartDesign canvas looks similar to Figure 7 - .

&4 SmartFusion_LART &) smartFusion_UART_Mss [0

MICROCONTROLLER SUBSYSTEM

i B =S

1 —— 1 1

I
=]
w
=]
=
l.

O/ > PELP %
&
2
£
&
%
||g
;

Reset Management GPIO
e e

Interrupt Management

g
4
1

3

MSS /D abric Interface

n
Fmmear= Canfiurarion
- Ha Camguratian

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 the other fields.
After completing the configuration, click OK.
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CLKA l fzn

[ Lock Contral

Actual data is shown in blue,

100,000 MHz
On-Chip RC Oscillakar hd

0,919 ns 16

0,919 ns

FAE_LOCK
M55_LOCK
GLao
80,000 MHz ) 1 2.911ns
.
O] 0.065ns W
3.765 ns
—©
2h.000 MHz
50,000 MHz
FAE_CLK
0.0 deq (0,000 ns) O
GLE

!

{  —¥®»0O

VB

|

MHz

)

MAC

On-Chip RC Oscillatar

100,000 MHz
~| [z0.000 MHz
Low-Power 32 KHz Crystal Oscillator | 0,032 MHz

Clock Conditionina

Main Crystal Oscillator

Figure 8 - MSS Clock Configuration
5. Click File > Save to save the SmartFusion_UART_MSS.
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Step 3 — Generating the MSS Component

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

:-é @ SmartFusion_LART @ | E SmartFusion_UART_MSS |:|
A
=]
bl SmartFusion_UART MSS_0 &
> MSS RESET [ MSS_RESET M BICE HEMC | B
UART 1M JART 1 |
O UART OE HUUART O |
:‘_E-) T o IIII D
@ Lock Position Auto-frrange SPL 1
'}D ——@LSPI O |
@F Corfigure 120 1 |
o HMAC RIMIT PHY MEAT PaDs
o K Delete MAC RMIT DATE PADs
Replace Component For Instanceds),..
-
\‘!l Update Instal With Latest Component. .
EL i~ Clear User Connections
[ 3
¥ ! -

Figure 9 - Updating the MSS

2. Click Design > Configure Firmware, as shown in Figure 10 - .
Project  File Edit  Wiew SmartDesign  Help
: D G " Bl & Configure Firrmware

——— 3 Generate Programming Data

Reporks
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 IAR Embedded Workbench as the configuration.

Design Hierarchy

B3 smartFusion UART [1] | BB smartFusion UART Mss [] | E2J DESIGN_FIRMuaRe* [ |

| Generate | | Instance Mame | Care Type | ‘ersion |ompatible Hardware Instanc|
1 ?f HaL_0 HaL Z.1.102 SmartFusion_LBRT_M335
2 |:| M55 _GPIC_Driver_0 MSS_GPIC Driver 20,105 » |SmartFusion_LIBRT_M55:M5S
3 D MS5_IAP Driver_0O MSS_IAP_Driver 2.2.101 » | SmartFusion_LIBRT_MS5
4 |:| M3S_MWVM_Criver_0 M35 _MWM_Driver 2.2,102 w | SmartFusion_UART_M35:M5
S D MS5_PDM&_Driver_0O MS5_PDMa_Driver 2.0.102 SrnartFusion_LART_MS5:MS
& D M35_RTC_Driver_0 MS5_RTC_Driver 2.0,100 SmarkFusion_LBRT_MSS:MS
il USSR B, Configuring SmartFusion_CMSIS_PAL ... |Z||E|E| tFusion_LIBRT_M35:M5
Canfiguratian

‘tFusion_ART

<]

Elimartﬁ
Software Tool Chain |IAR Embedded Workbench |

[ Ok H Cancel ]

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.

12 Using UART with a SmartFusion cSoC - Libero SoC and IAR Embedded Workbench Flow Tutorial
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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_JART E] a SmartFusion_ART_MSS

Generate Component

b
» SmartFusion_UART_MSS_0
in
MES_RESET M UART_D
25 Fr
.1.n
5
D
@
SN
'
. | »
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 the project information such as generated files, used I/Os, and memory map.

7. Ensure that the IAR folder is created with the folders and files, as shown in Figure 13 - .
Files 5 X

+ [ icomponent
[ constraink
7] coreconsole
+- [ designer
#- [ Firmware
[ hdl
=[] IAR
+- ] CMsIS
#- [ drivers
+- 7 hal
% main. c
% SmartFusion_UART_hw_platForm.h
% SmarkFusion_UART_MSS_MSS_CM3_0.eww
% SmartFusion_ART_MS5_MS5_CM3_0_app.ewp
% SmartFusion_UART_MSS_MS5_CM3_0_hw_platform.ewp
% SmarkFusion_UART_MSS_MSS_CM3_0_hw_plakFarm.icfF
% SmartFusion_UART_MSS_MS5_CM3_0_hw_platform.mac
1 phv_svnthesis
#- [ simulation
[ smartgen
[ skimulus
[ synthesis
# [ viewdraw

Figure 13 - Files Window After Generating the Project

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.

Using UART with a SmartFusion cSoC - Libero SoC and IAR Embedded Workbench Flow Tutorial 13
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Push-button Design Flow

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

Project  File Edit  ‘iew Design Tools Help

NEH2XN 0

Design Hierarchy |Generate Progr arnminig Datal g x

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

SmartFusion_UJART = °

Toal

(74 4 ;b Create Design
(74 & Configure MSS
B3 Create SmartDesign
Create HDL
Create HOL TestBench
@ View/Configure Firmware Cores
4 ¢ Verify Pre-Synthesized Design
. Simulate
4 b Constrain Design
"E Import IO Constraints
d} Import Timing Constraints
4 ¢ Implement Design
(74 4 'S Synthesize
(1 Constraints
4 p \Verify Post-Synthesis Implementation
. Simulate
(74 4 % Compile
> [ Constraints
4 b Constrain Place and Route
& Create/Edit /O Attributes
d) Create/Edit Timing Constraints
% Floorplan
?1,; Place and Route
# Verify Post Layout Implementation
. Simulate
(&, Verify Timing
[Cl Verify Power
% Export Back Annotated Files
74 41 Generate Programming Data
4 » Program Design
@f Program Device
> F Debug Design
P Handoff Design for Production

S <<

4 b Develop Firmware
B: \rite Application Code

Figure 15 - Design Flow Window After Building the Project

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.

14 Using UART with a SmartFusion cSoC — Libero SoC and IAR Embedded Workbench Flow Tutorial
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Jumper Settings for SmartFusion Evaluation Kit Board
¢ JP10: Connect pin 1 and 2.
e JP7: Connect pin 1 and 2 for LCPS programming mode.
e J6: Connect pins 1 and 2 with the jumper.
¢ JP6: Connect pins 2 and 3 with the jumper.

e 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.

e 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 table:

Table 1 - Jumper Settings for Development Kit Board

Factory Default Factory Default Factory Default
JP1:12 JP12: 12 JP21:1-2
JP2:12 JP13:1-2 JP22:2-3
JP4:1-3; 79 JP14:1-2 JP23:1-2
JP5:1-2;3+4 JP15:1-2 JP24:1-2
JP6: 23 JP16:23 JP27:1-2
J7:2-3; 67, 10-11; 14-15 JP17:23 JP28:1-2
JP7: 12 JP18:1-2 J32:1-2;3+4;5-6
JP8: 3-4; 7-8; 11-12; 15-16 JP19:23 -
JP11:1-2 JP20:1-2 -

Programming the Device

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

2. Click Yes when it prompts that the I/O and 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.

Using UART with a SmartFusion cSoC - Libero SoC and IAR Embedded Workbench Flow Tutorial 15
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Design Flow ¢

SmartFusion_LIART a o

Toal
v 4 % Compile
4 [ Constraints
componentiwark),...
componentiwork),...
a synkhesisi,SmartFu...
4 | Constrain Place and Route
2 CreatefEdit IfO Attribu...
{5 CreatefEdit Timing Co...
Q Floorplan
9,:; Place and Route | _
4 F ¥erify Post Layout Imple...
. Simulate
v @ Verify Timing
Ih Werify Powver
'ﬂm Expotrt Back Annotated ...
v 4?1 Generate Programming ...

<<

4 » Program Design

M Program Dewice |
4§ Debug Design

m

Q Instrument design

4 b Handoff Design for Producti...
@ Export Programiming File
+L| Export Pin Report
*L] ExportIBIS Madel

4 » Develop Firmware
B: virite Application Code g

Design Flow Catalog

Figure 16 - Design Flow Window

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

16 Using UART with a SmartFusion cSoC — Libero SoC and IAR Embedded Workbench Flow Tutorial


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

& Microsemi

Working with Libero SoC and IAR

Step 6 — Building the Software Application Through IAR Embedded
Workbench

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

Jesign Flow

SmartFusion_LART 3 Q

Toal o
v - % Compile
4 [ Canstraints
a camponentwark),
a componentiwark, ...
a synthesisiSmartFu...
4 p Constrain Place and Route
B Create/Edit [/O Attribu...
@ Create/Edit Timing Co...
%‘ Floorplan
9;] Place and Route ]
b ¥erify Post Layout Imple...
B Simulate
v Ql Yerify Timing
lb. Werify Poweer
% Export Back Annotated ...
v ,‘ﬂ Generate Programming ...

A

[N
-

Program Design

@“ Program Dewvice

Debug Design

Q Instrument design
Handoff Design for Producti...
| Export Pragramming File
+(] Export Pin Report

{1 Export IBIS Model

Develop Firmware

| -': ‘ifrite Apnlication Code -

[N
-

[N
-

4

-

Deesign Flow ILalng‘
Figure 17 - Invoking IAR from Libero SoC
The IAR workbench perspective looks similar to Figure 18 - .

% IAR Embedded Workbench IDE

File Edit Yiew Project Simulator Tools Window Help

EEEEIEITEREE TR -

- x

ce
SmartFugion_UART_MSS_MSS_CM3_0_hw_platfarm - Debug v

Files from
B [ SmanFusion_UART_MSS_MSS_Ch3_0

I—E_! (7 SmarntFusion_UART_MSS_MSS_CM3_0_hw_platform ... v

| CICMSIS .
| [ drivers "
| Chal .
|

F@ECIHeaders
L@ (3 Output

L& (@ SmanFusion_UART_MSS_MS5_CM3_0_app - Debug v
L— B mainc

IDverview SmartFusion_UAFlT_MSS_MSS_CM3_U_hw_pIathrmI SmartFugion_UART_MS 4 »

x
=]
=
@

IReady Etrors 0, Warnings 0

Figure 18 - IAR Workbench
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2. Copy the code provided below and paste it in the main.c file under the
SmartFusion_ UART_MSS_MSS_CMS3_0_app project in the IAR editor, and then delete the existing
code.

#include "mss_uart.h"

#define Microsemi logo \

"\n\r \

* x * x KKK K KKK KKK KKK KK KKK * KKK KKK KK KKK KKK * x * Kx KKK K KKK \n\r \
*  x *  Kx * * * * * * * * *  x *  x * \n\r \
* *  x * * * * KKk Kk * * * Kk Kk KKKk KKKk * *  Kx * * \n\r \
* * * * * * * * * * * * * * * \n\r \
* * * Kk k Kk k Kk Kk * Kk k Kk k Kk * * * Kk Kk Kk * Kk Kk Kk Kk * Kk kK k Kk * * *kKkkkkx W

/* Main function */
void main ()
{
const uint8 t greeting[] = "\n\rWelcome to SmartFusion "
"- customizable system-on-chip (cSoC) \n\r";
size t rx size;

uint8 t rx buff[l];

/* Initialize and configure UARTO. */
MSS UART init
(
&g _mss_uartO,
MSS_UART 57600 BAUD,
MSS_UART DATA 8 BITS | MSS_UART NO PARITY | MSS UART ONE STOP BIT
)

/* Send the Microsemi Logo over the UART 0 */
MSS UART polled tx string( &g mss uart0O, (const uint8 t *)Microsemi logo);

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

/* Echo back any characters received. */
while (1)
{
rx_size = MSS UART get rx ( &g mss uartO, rx buff, sizeof (rx buff) );
if( rx _size > 0 )
{
MSS UART polled tx( &g mss uart0, rx buff, sizeof (rx buff) );
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3. To configure the options for the project, right-click the project name
(SmartFusion_UART_MSS_MSS_CM30_app) and click Options.

2 1AR Embedded Workbench IDE

File Edit Wiew Project Simulator Tools  ‘Window Help
DL v -
—_—_—
SmartFusion_UART_MSS_M55_CM3_0_kw_platform - Defn w #include "drivers\mss Uartimss uart.h” —1
— — A~
Files T . |
B B SmanFusion_UART_MSS_MSS_C.. f\;\inf iorosent loge
ﬂsmﬂnFUSIDn—UART—MSS—"' v TE TE FEEREEL FTEERES FTEEEE TEEL FTEEEE FTEERES wE TE FEEREEL
| .DCMS|S " *oF *oF * * * * * * * * *oF *oF * 1
| an\;"ers N * *oF * * * FEEEE * * TEEE FTEERES * *oF * * 1
| Dha| - % ox * * * ® % * + o LI * \
| [:IHeaders +* TOEEEEEES FEEFEE ¥ +* TEEE FEEEE FEEEEE X FOEEEEEEF T
| L@ 0utput
P Main function */
id maini)
const uintd_t greeting[] = "\nhrWelcome to SmartFusion "
Rebuild Al "- custamizable System on Chipinhr™;
Clean size_t rx_size; y
uintd_t rx_buff[l];
add N A% Initialize and configure DARTO. #/
M35 _UART init
Remove {
&Q_mss_uartl,
- M35 _UART 57600_EAUD,
Version Control System b M35 _UART DATA & BITS | MSS_UART NO_PARITY | MSS_UART ONE_STOP_EIT -
|Dverview SmartFusion UART_M{  rpen containing Folder. . j<‘ . | 5
File Properties. .. _ _
bMessages - i‘
Set as Active
| ¥ =]
IEdit options for the selected item Errors 0, Warnings 0 559
—

Figure 19 - Selecting Options for the Project
The available options for SmartFusion_UART_MSS_MSS_CM30_app node are displayed in Figure 20
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Options for node “SmartFusion_ UART_MSS_MSS_CM3 0 app™

Categony:

C/C++ Compiler
Assembler —
Output Converter Target |Dutput Library Configuration | Library Options | MISRA-C:2000 ¢ *

Zuskarn Build
Build Actions
Linker

Debugger (®) Core | Cortes-hd3 hd |
Simulatar

Angel () Device | | J
GDE Server

IAR. ROM-rnonikar
J-Linkf3-Trace

TI stellaris FTDI
Macr aigor (@ Little
PE micro ) Big
RDI

ST-LIMK
Third-Party Driver
TI =D5100

Proceszar wariant

Endian mode

| ]S |l Cancel ]

Figure 20 - Accessing the Options for Your Project

Click Linker under Category, as shown in Figure 21 - . The Linker configure file
(SmartFusion_UART_MSS_MSS_CM3_0_hw_platform.icf). Add the file, which is available at
C:\Microsemiprl\UART _Libero_lAR\SmartFusion_UART\IAR folder by selecting the Override default
check box. The *.icf file is a linker configuration file that defines the segmentation of memory.

Options for, node “SmartFusion_UART_MSS_MSS_CM3 0_app®

Cateqgory: Factory Settings

General Options
CiC++ Compiler
Assembler —
Cutput Converter Config |Librar_l,l Input | Optimizations | Output | List Hdefine | D ¢ *
Customn Build

Build Actions Linker configuratian file
Linker

Debugger Override default
Simulator | $PROJ_DIRS/SmartFusion_UART_MS5_MS5_CM3 (Lhw | ]
Angel
GDE Server
IAR. ROM-monitar
J-Linkj1-Trace LConfiguration file symbal definitions: [one per ling]
TI Stellaris FTOT
Macraigor
PE micra
ROI
ST-LIMK
Third-Party Driver
TI ®DS100

[ Ok ] [ Cancel

Figure 21 - Adding the Linker Configuration File

Click Edit to display the Linker configuration file editor, as shown in Figure 22 - . This window
displays the Vector Table, Memory Regions, and Stack/Heap Sizes tabs.

Click the Memory Regions tab to view the RAM/ROM regions.
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Linker configuration file editor,

Wertor Table | Memory Regions | StackiHeap Sizes

End:
ROM | | 0x20007FFF |
RAM | 0x20008000 | | 0x2000FFFF |

I Save ][ Cancel ]

Figure 22 - The Linker Configuration File Editor — Memory Regions Tab
7. Click Stack/Heap Sizes tab to view the Stack/Heap sizes. Click Save.

Linker configuration file editor

Vector Table | Memary Regions | StackiHeap Sizes

CSTACK

HEAP

[ Save H Cancel ]

Figure 23 - The Linker Configuration File Editor — Stack/Heap Sizes Tab

8. Click Debugger under Category. On the Setup tab, select the driver J-Link/J-Trace from the drop-
down list.

Options for, node "SmartFusion_UART_MSS_MSS_CM3_0_app™

Category: Factory Settings

General Options
CIC++ Compiler

Assembler —

Qukpuk Carverter Setup | Download | Images | Extra Options | Plugins
Custom Build
Euild Actions Diriver Bunta
Linker Simulator v main
D:huwm Simulator

Simulataor Angel

Angel GDE Server

GDE Server 145 FOM-manitar

1AR ROM-manitar J-Link)-Trace

: Tl Stellaris FTDI

J-Link/J-Trace Macraigor |
TI Stellaris FTDL PE micra
Macraigar ROl

) ST-LINK
PE
RD;nlcro Third-Party Driver

TIxD5100

ST-LIMK | |
Third-Party Driver
TI #D5100

[ oK H Cancel ]

Figure 24 - Selecting the J-Link/J-Trace Driver for the Debugger

9. Select the Use macro file(s) option listed under Setup macros. Browse to the
SmartFusion_UART_MSS_MSS_CM3_0_hw_platform.mac file, which is available in the
C:\Microsemiprl\UART _Libero_lAR\SmartFusion_UART\IAR folder. This file is used to remap the
ESRAM to the 0" location.
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10. Select the Override default check box under Device description file and browse to the
SmartFusion_dss.ddf file, available in C:\Microsemipr)\UART _Libero_IAR\SmartFusion_UART\IAR. The
DDF file enables you to see the MSS Register map for all the peripherals.

Note: The debugger files provided in the attached zip folder are extracted to the project directory where
you will store the EWARM project (for example,
C:\Microsemipr\UART _Libero_IAR\SmartFusion_UART\IAR).

Options for node “SmartFusion_UART_MSS_MSS_CM3 0_app™

CelEge Factory Settings
General Options

C/C++ Compiler

Assembler —

Qutput Converter Setup | Download | Images | Extra Options | Plugins

Custorn Build

Build Actions Doriver Bunto

Linker JLink/-Trace v [man |
Simulator Setup macros
Angel Use macra file(s]
GDE Server - . p -
LR ROM-monitor [ MicrasemipbLUART_Libero_AR\SmanFusion_UART_Huw/| (]
J-Linkf1-Trace
TI Stellaris FTDT | | E]
gﬂ:craigor Device description file

micro
ROI Dveride default
ST-LINK |E:\Microsemipri\UAHT_Libero_IAH\SmartFusion_UAF!T\IAF!\ |
Third-Party Driver
TI ¥D3100
[ Ok ] [ Cancel ]

Figure 25 - Setting Up Macros for the Debugger
11. Select the Verify download check box on the Download tab.

Options for, node “SmartFusion_UART_MSS_MSS_CM3 0_app™

Category: Factary Settings

General Options
CIC++ Compiler
Assembler

Cukput Converter Setup | Download | |mages | Extra Options | Plugine
Custom Build
Attach to program
Euild Actions Dl pes
Linker
[ Suppress dowrioad

Simulator

Angel [ Use flash loader(s)

GDE Server

IAR ROM-monitar |
J-Link/J-Trace

TI Stellaris FTDI
Macraigor

PE micro

RDI

ST-LIMK
Third-Party Driver
TI ¥D5100

[ ar H Cancel ]

Figure 26 - Download Verification Settings for the Debugger

12. Click J-Link/J-Trace under Category. On the Setup tab, select Core from the Reset drop-down list, as
shown in Figure 27 - .
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Category:

General Options
CIC++ Compiler
Assembler
Cukput Converker
Custom Build
Euild Actions
Linker
Debugger

Simulator
Angel
GDE Server

Macraigor

PE micro

RDI

ST-LINK
Third-Party Driver
TI#DS100

Factom Settings

Setup |E0nnecti0n Breakpaints

Fiezet
i
JTAG/SWD speed Clock setup
(&) Auta
Initi! KHz | CPUck 720 [mke

O Fived |:| SWO clock: [ Auto
() Adaplive =000 kHz

[ ar ] [ Cancel

Figure 27 - J-Link/J-Trace Setup

13. Click OK to close this window. Now you can build the project.
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14. Right-click SmartFusion_ UART_MSS_MSS_CM3_0_hw_platform and select Make.

18R Embedded Workbench IDE

File Edit Yiew Project Simulator Tools ‘Window Help
DL 3 WS
- X
—_—_—
SmartFusion_UART_MS5_M55_CM3_0_hw_platform - Debr v #include "drivers\mss uartimss uart.h” —
— — A~
Files &n| o et m - [
B B SmartFusion UART_MSS_MSS_C.. f\;\inf ierosent_loge b
- — I I
SmartFusmn_UART_MS Cptions. .. BE RERERES FEEREE KEEEE FEEF FEFEE REKEEE FE FE O OREEEEEE Y
| . D CMS'S * * * * * * * * * * % *oF * L
| anvers = * * * TEEET * * TEEE FTEEERL * *Ow * * n
| Dhal * * * * ® % * % £ % % * .
| DHeaders Rebuild All F O EEEREEEE FEEEERE T ®  wEEw FEEEE KEEEEE K *  REEEREE T
| L@ output Clean
L3 3 SmanFusion_UART_MSS_k function */
L B mainc inil
Add 4
uinté_t greeting[] = "‘\n\rWelcome to SmartFusion
Remove - custamizahle System on Chipinir™;
L rx_size; y
Wersion Control System » LB rx_butf[l];
Open Containing Folder. .. itiglize and configure UARTH. #/
File Properties. .. LRT init
_mss_uartl,
M35 _UART 57600_BAUD,
M35 UART DATA & BITS | MSS_UART NO_PARITY | MSS_UART ONE_STOP_EIT E
Overview  SmartFusion UART_MS5_MSS_CM3 0 he ¢ » F[]E](_\. 1 5 —
=
bMessages i‘
| ¥ |
IMake the selected project (build files as needed) Errars 0, Warnings 0 m—
S

Figure 28 - Make the Hardware Platform
15. Right-click SmartFusion_ UART_MSS_MSS_CM3_0_app and select Set as Active.

7 1AR Embedded Workbench IDE

File Edit W%iew Project Simulakor Tools  Window  Help
D dd v s
—_—— _
SmartFusion_UART_MSS_MS5_CM3 0 hw_platform - Detr v #include "drivers\mss uart\mss uart.h” —
- - S
Files & B define M L |
2 ESmarFusion_UART_MSS_MSS_C.. f\i\i“i ieroseni_logo
= 0 SmartFusion_UART_MSS_.. v #h e wkmeaRr eaRrar kweaR RERE bakes RRRERE AE AE wmRaers |
| .DCMS|S - T * *F * * * * * + * * *w T or * 1
| Dd”\"’ers N + % oF T +* +* wREEE T KEET KEEEET K K F % * y
| [:lhal - %% * * * L * E L * .
| FmCiHeaders * ® wmEEEEE wEEEEE ® W wwww weEEE REEEES ® [
| LmCaouwput
: £ Maixn function #/
Cptions. .. main()
Make
st uintf_t greeting[] = "\n\rWelcome to SmartFusion ™
Rebuild al ) - custamizahle System on Chipinhe™;
Clean e_t rx_size;
W8t orx_buff[l];
Initiglize and configure UARTO., */ .
fidd b | _UART init
Remave
&g_mss_uartd,
M35 _UART S57600_BAlD,
Wersion Control System b M35 _UART DATA & BITS | M35 _UART NO PARITY | M35_UART ONE_STOP_BIT
1:
Open Containing Folder, ..
File Properties. .. Send the Actel Logo over the UART 0 #/
i UART polled tx string( &g mss uartD, (const wintd € *)Microsemi logo): =
=
3 =l
ISet as ackive project Errors 12, Warnings 0 =

Figure 29 - Select Active Project
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16. Right-click SmartFusion_ UART_MSS_MSS_CMS3_0_app and select Clean.

% I4R Embedded Workbench IDE

File Edit View Project Tools ‘Window Help
L=y v - PP
* X
SmartFusion_UART_MS3_MS5S_CM3_0_app - Debug #include "drivers\mss uart\mss uart.h” f
Filas & pdotine 1 | loo |
B B SmanFusion_UART_MSS_MSS_C.. ,,\;\inf Heresent_logo
ﬂsmartFUSIDn—UART—MSS—MSS v wE T FEEEEES FEEEET TEEEE TEEE TEEEE FEEEET T T EEEFEEE
| .DCMS|S L *oF * * * + * + * * T T * L'
| anvers EEEE A * * FEEEE K T FEEET O REEEET R % %% * \
| Dhﬁ] % % +* * * % * T % CE * \
| DHEﬂdErS * *  rEEEEET rTEEEEE K * TEEE EEEEE EEEEEE K * OEEEREEE
| L@ C0utput
] Options, A% Main function #/
rrain.c prons. . void main()
CI0utput Make {
const uintS_t greeting[] = "\n\rWelcome to SmartFusion "
Rebuild &l - custamizable Systewm on Chipinhr™:
wintd_t rx_buff[l]:
add N A% Initialize and configure UARTQ. #/ B
MSS_UART init
Remave {
&y_mas_uartl,
MS$S_UART 57600_BAUD,
Wersion Contral System L4 M55 _UART DATA 8 _BITS | M35 _UART NO_PARITY | M35 _UART ONE_STOP_EIT
Open Containing Folder... 1
File Proprties... /% Send the Actel Logo over the VART 0 %/
———— . . R . . e
’W e — M35 TART polled tx string( &9 mss uartd, (comst uint® t *)Microsemi logol: _
ful D« | >
o T
Jll_:: il x
I Euild DebugLog
IDaIate the selected project's generated output files .
—

Figure 30 - Building a Clean Project

17. After cleaning the project, a message is displayed in the Message log, as shown in Figure 31 - .

IMessages
Deleting outputs for configuration Debug
Updating build free...

4 fileis) deleted.

File

Li..

=l Build [Debug Log

Figure 31 - Files Deleted Message

18. Right-click SmartFusion_UART_MSS_MSS_CM3_0_app and click Rebuild All.
19. Ensure that there are no errors displayed in the Messages log. Now follow the next steps to configure

HyperTerminal.

Messages

2 file(s) deleted.
Updating build free...
main.c

Linking

Total number of errors: 0
Total number of warnings: 0

File

Li... £

=l Build |Dabug Lag

Figure 32 - Error-Free Message Log

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.
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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. If the Silicon Labs CP210x USB to UART Bridge drivers are automatically detected (this can be verified
in Device Manager), as shown in Figure 33 -, 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.

r‘ﬁ Device Manager l = | = |ihl1

File  Action View Help
e T HE &
4 gy wi-Danthus

-8 Computer

:: = Dlisk drives

..Ml Display adapters

> 4y DVD/CD-ROM drives

; E’ﬁ Human Interface Devices
g IDE ATA/ATAPT controllers
< Keyboards

E! Mice and other pointing devices

B Monitors

EF Network adapters

;..f;‘;r Prrte (COM & [P

-‘I? Silicon Labs CP210x USE to UART Bridge (COM3)
- Processors

-% Sound, video and game controllers
- M Systern devices
- i Universal Serial Bus controllers

L
Figure 33 - Device Manager Listing Silicon Labs CP210x USB to UART Bridge 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.
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Connection Description

Erter a name and choose an icon for the connection:

Mame:

|H_I,Jpertermina| |

Figure 34 - New Connection

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

) .
& Hyperterminal

E nter detailz for the phone number that you want to dial:

LCountryregion:

Arga code: I:I

Phone number: | |

Connect using: |EXTE NI |

[ oK, H Cancel ]

Figure 35 - 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

Using UART with a SmartFusion cSoC - Libero SoC and IAR Embedded Workbench Flow Tutorial 27



& Microsemi

Using UART with a SmartFusion cSoC — Libero SoC and IAR Embedded Workbench Flow Tutorial

COM3 Properties

Fart Settings
Bits per zecond: | 57600 A
Drata bits: | 8 w
Parity: | Mane -
Stop bits: |1 w

Flows contral | (R

Bestare Defaults

[ 0K ][ Cancel ][ Apply ]

Figure 36 - Setting the COM Properties
7. Click OK to close the UART_Hyperterminal Properties dialog box.

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

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. Download the USB to RS232 bridge drivers from
www.microsemi.com/soc/documents/CP2102_driver.zip.

2. Unzip the CP2102_driver.zip file.

3. Double-click (Run) the CP210x_VCP_Win_XP_S2K3_Vista_7.exe file.
4. Accept the default installation location and click Install.

5. Click Continue Anyway if prompted.

6. When the installation is complete, click OK. The Ports (COM & LPT) section of the Device Manager
lists Silicon Labs CP210x USB to UART Bridge under the Ports section of Device Manager.

Step 9 — Debugging the Application Project Using IAR

Follow the steps given below to debug the application project using IAR:
1. Connect J-link Box to Board and PC using the following connection tips:
Connections:

e Connect the J-Link ARM to the RVI-Header of the SmartFusion Evaluation Kit Board or the
SmartFusion Development Kit Board.

e JP7: Connect pin 2 and 3 for IAR debugging mode.

¢ JP10: Connect pin 2 and 3 for SmartFusion Evaluation Kit Board. SW9 must be in ON position for
SmartFusion Development Kit Board.

¢ J6: Connect pin 1 and 2.
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2. Inthe IAR Workbench, click Download and Debug.
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’_
Figure 37 - Download and Debug the Project

3. The Workbench is displayed, as shown in Figure 38 - .

JZ 18R Embedded Workbench IDE
Ele Edt View Project Debug Disassembly Jlink Tools Window Help

NSHD & oo 000 MivwuEesd

A LM X

= m intrinsics.h | core_cm3.h
=]
~

Download and Debug ':

SmanFusion_UART_Hw/_MS5_t v Goto
Files o m " 1 Disassembly a
& [SmanFusion_ * o) Gopyriat G011 Microseni Corporation. A1 rights reserved. Dol O
ﬂSmanFusl v + Sample test program for the SmartFusion UART. EH;EEEESSQ Exz
O SmarFu... v “ Tne UBRT 0 is used to send the date to the serial terminal program using UART ariver APL. = =6
+ Buthor: Sager 0x20000dde: Dx5
4 Last moadified : AUG 30th, 2011 0x20000de0: 0x5
4+ Tested with : IAR Embedded Workpench IDE 6.21 0:20000de4: 0x7
# Last modification : Disabled watchdog timer using standard driver API, Tixed the warmings 0220000de8: 0=7
+ and aade Microsemi Logo. 0x20000des: Dx5
., 0x20000d£0: Dx5
0220000d£4: DxS
#include "drivers\uss uart\uss mart.h” 0:20000d£8: D=5
J 0x20000dfc: Dx?
#define Microsemi_lowo \ 1%20000200 0x5
oy 0220000204: 0x5
w0 e wmemwe s e e s s woseens 0nn0e0s. Dok
owe e e b4 e e v a2 e 0=20000e0c: 0x7)
A BT - - OO o 0=20000214: 0=
void main()
% Main function %4 L
o oid nain(
const uints_t gresting] = "\n\rWelcome to SmartFusion " 0:20000eLa: Oxt
"~ The intelligent mixed-signal FRGAVR\E": comst uintd_t gr
size t mx_size; @ 111°- The intslligy
Dvanien_SmatFuson UA <5 | g ¢ 3 @ ] 3
Messages
Building configuration: SmarFusion UART_HW_MSS_MSS_Chi3_0_app- Debug
Updating build tree
Configuration is up-to-date
< 2
ebugLog Euid =
Jready Errors 0, Warnings 0 Ln 25, Col 1 UM =

Figure 38 - IAR Workbench After Downloading the Project
4. Click Go.

J% IR Embedded Workbench IDE
File Edit WYiew Project Debug Disassembly JLink Tools ‘Window Help

NE W& \ v &

o E—

Figure 39 - Run the Project

5. Observe the HyperTerminal window. It should display the greeting message with the Microsemi name,

as shown in Figure 40 - .
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hyperterminal - HyperTerminal
File  Edit

View Cal Transfer Help

D& 2 LB &

xx XX XXKHRNKN HEHEKK  HAKXN % XAKNI KEHEKX  HKX XX kXFNENR
* * = * * * * o= = * = = *
*  owox o= »* * 2333030 * * P xxsesnx % x % *
= * * * * * * = * * = * = * *
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Figure 40 - UART HyperTerminal Window
Note: If you try typing some alphabetic characters, you will find they are echoed in the terminal window.

6. To check the status of the UARTO registers, click View > Register. In the Register pane, select
UART_O from the drop-down list.

7% IAR Embedded Workbench IDE
File Edt Yiew Project Debug Disassembly l-ink Iools Window Help

57600 5-h-1

X

DE U & TS bl
[ 3 X
SmartFusion_LIART_Hw_MS3_h v —  Golo | | [ Curent CPU Registars v
=

Files L
& ElSmartFusion_

B SmartFusi. v
CISmartFu_. v

Disassembly -
0=20000de8: 0=7
0=20000dec: 0=5
0=200004f0: OS5
0x20000d4f4: 0x5

(c) Copyright 2011 Microsemi Corporation. A11 rights reserved.
Sample test prograt for the SmartFusion UART.
The ART 0 is used to send the date to the serial terminal progren using UART ariv

A
+ Author: Sagar Perpheral DA,
N

02200004{8: 0x5 Timer

[/ stchdo

HF Internupt Contioller
AR

Last modified : AU 30th, 2011
Tested with : IAR Embedded Workbench IDE 6,21

Last modification : Disabled watchdog timer using standard griver API, Tixed the u
and added Microseni Loge.

0x20000dfc: D=7
0x20000200: Dx5
0220000204 Dx5
-/ 0x20000208: 0x7
022000020c: Dx7
0220000e10: Dx7
0220000e14: Dx0

#include “drivers\nss_nartimss_usrc.h”

[Ainalog Corwersion Engine

#define Microsemi_logo \ void main() BiG ystem Register
VDA g riC
+ Br emERERS RRRERR  mEREE  RRE SEESE RRSARS RE T3 AEERERR \mjr Y nain P =
e ox » oo x aow » - * ame -
0x20000e18: Oxk
+orr T ow B I T s ame y e0000ote. oo PRIMASK -
s w N e oww v LR o oame X BASEPRI -
+ B ammeeRs kReRRR B R wwws heeer  hwars s mwsnres G0 LD 6 BASEFRI_MAX -
111"= The intellig FAULTHASK =
7# Main function =/ 0x20000elc: Oxs | FHCONTROL b
woid nain() 0x20000ele: Oxd CYCLECOUNTER -
¢ 0x20000220: Ox2
const uint8_t greeting(] = "in\rWelcome to SmartFusion " 0x20000=22: Dxf
"- The intelligent mixed-signal FPGAVR\Z"; HSS_UART init
aize_t mx_size: ( @
Ovenvew SmadFusion UAl< 53 | 11 iei =i 3 e | I K |
> Log A
Tue Aug 30, 2011 19:07:26: Target reset
Tue Aug 30, 2011 19:07:28;
Tue Aug 30, 2011 19:07:26: User reset
Tue Aug 30, 2011 19:07:26: Relocate vector table to star of eSRAM (1x20000000)
Tue Aug 30, 2011 19:07:28
Tue Aug 30, 2011 19:07:28 E
Tus Aug 30 2011 19:07:28 UserSetup()

1 T A B A4 ARAT90. Foalnin s ito bl 1o bt od 2@ DAL AAAKANA )
< S
Debug Log [Build x

|Rready UM =

Figure 41 - Viewing Registers
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Working with Libero SoC and IAR

7. The UART registers are displayed, as shown in Figure 42 - .
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Figure 42 - Viewing UART_O in the Registers Pane
8. To stop debugging, click Stop Debugging.
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Figure 43 - Stop the Debugging

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. On the Catalog window, click Options.
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Figure 44 - 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
¢ www.actel-ip.com/repositories/Firmware
Note: Click Add after entering each path.
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Figure 45 - Setting Repositories

Using UART with a SmartFusion cSoC - Libero SoC and IAR Embedded Workbench Flow Tutorial 33



& Microsemi

Using UART with a SmartFusion cSoC — Libero SoC and IAR Embedded Workbench Flow Tutorial

3. 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.
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[= Yiew Settings BErowse to
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Figure 46 - Setting the Vault Location

4. 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.
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Figure 47 - 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):
o www.actel-ip.com/repositories/SgCore
o www.actel-ip.com/repositories/DirectCore
o 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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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.

Microsemi Corporate Headquarters

One Enterprise, Aliso Viejo CA 92656 USA © 2012 Microsemi Corporation. All rights reserved. Microsemi and the Microsemi logo are trademarks of

Within the USA: +1 (949) 380-6100 ) Y ) ! ! !
Sales: +1 (949) 380-6136 Microsemi Corporation. All other trademarks and service marks are the property of their respective owners.

Fax: +1 (949) 215-4996

50200214-6/05.12


http://www.microsemi.com/

	Introduction
	Tutorial Requirements
	Software Requirements
	Hardware Requirements
	Associated Project Files for IAR Workbench
	MSS Components Used
	Target Board

	Objective
	Design Steps

	Working with Libero SoC and IAR
	Step 1 – Creating a Libero SoC Project
	Step 2 – Configuring MSS Peripherals
	Step 3 – Generating the MSS Component
	Step 4 – Generating the Program File
	Push-button Design Flow

	Step 5 – Programming SmartFusion Board Using FlashPro
	Jumper Settings for SmartFusion Evaluation Kit Board
	Jumper Settings for SmartFusion Development Kit Board
	Programming the Device

	Step 6 – Building the Software Application Through IAR Embedded Workbench
	Step 7 – Configuring the Serial Terminal Emulation Program
	Step 8 – Installing Drivers for the USB to RS232 Bridge
	Step 9 – Debugging the Application Project Using IAR
	Appendix A – Libero SoC Catalog Settings
	Appendix B – Firmware Catalog Settings
	List of Changes
	Product Support
	Customer Service
	Customer Technical Support Center
	Technical Support
	Website
	Contacting the Customer Technical Support Center
	Email
	My Cases
	Outside the U.S.

	ITAR Technical Support




