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Introduction

This tutorial demonstrates how to develop an application that can be implemented using SmartFusion®
customizable system-on-chip (cSoC) device. After completing this tutorial, you will be familiar with the
following:

Creating and implementing a project using SoftConsole and SmartFusion cSoC device
Configuring the peripherals using SmartDesign

Configuring the analog compute engine (ACE)

Generating the programming file to program the SmartFusion cSoC device

Compiling application code

Creating and launching a debug session

o gk wbdPR

Tutorial Requirements

Software Requirements
This tutorial requires the following software installed on your PC:
e Libero® system-on-chip (SoC) v10.0 (or later) that can be downloaded from the link below:
www.microsemi.com/soc/download/software/liberof/files.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

¢ FlashPro v10.0 or higher, which is often installed as part of the Microsemi Libero SoC installation and can
be launched from within Libero SoC or as a standalone.

Hardware Requirements
This tutorial requires the following hardware:
¢ 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
PC.

Associated Project Files

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

You can download the programming file (*.stp) in release for this tutorial from the Microsemi website:
www.microsemi.com/soc/download/rsc/?f=SmartFusion_SoftConsole_POTlevel UART _tutorial_PF.

MSS Components Used
o ARM® Cortex"'-M3 processor
o Communications matrix
Clock conditioning circuitry (CCC)
UART_O
o ACE
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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 explain how to configure the SmartFusion cSoC MSS peripherals using the
SmartFusion cSoC MSS configurator outside the Libero SoC V10.0 flow.

Design Steps
Following are the major steps to be executed for this tutorial:
¢ Configure the SmartFusion cSoC MSS peripherals using SmartDesign MSS
¢ Generate the programming file and program the SmartFusion cSoC device
e Create a simple project and run the application using the SoftConsole debugger

As a part of MSS configuration, this tutorial demonstrates how to configure SmartFusion analog channels
and ACE (used to monitor the voltage across the potentiometer).

The UART_O is used to send the analog to digital converter (ADC) results to a serial terminal program
(HyperTerminal).

The hardware configuration has four flags:
Over1.0V
e Overl15V
e Over2.0V
e Over25V

The design monitors the voltage across a potentiometer (POT) and the four flags are included for voltage
monitoring.
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Working with the SoftConsole

Step 1 - Launching SoftConsole

1. Open SoftConsole by clicking Start > Programs > Microsemi SoftConsole v3.3 > Microsemi
SoftConsole IDE.

2. The SoftConsole Workspace Launcher is displayed as shown in Figure 1 - . Click Browse on the
SoftConsole Workspace Launcher to navigate to your preferred location (where you will create your
project), or enter the location of your workspace. For example: C:\Microsemiprj\POT_Uart). Click OK.

Note: You can also specify the workspace as a default workspace for all your projects by selecting Use
this as the default and do not ask again.
You can switch workspaces within SoftConsole by selecting File > Switch Workspace.

SC| Waorkspace Launcher §|

Select a workspace

Microsemi SoftConsole IDE w33 stores your projects in a folder called a workspace,
Choose a workspace Folder to use For this session,

Workspace: | CiiMicrosemiprjiPOT_Uart w

[ use this as the default and do not ask again

[ Ok ] [ Cancel

Figure 1 - Specifying the SoftConsole Workspace

Step 2 - Configuring MSS Peripherals

Open the External Tools dialog box using Run > External Tools > External Tools Configurations.
Double-click Program to create a new configuration.

Enter MSS_Configurator in the Name field.

Click Browse File System in the Location field. The Open dialog box is displayed.

Navigate to the Libero.exe.

In the Arguments field, enter the following:

e STARTED_BY:SoftConsole

o PROJECT_LOCATION:C:\Microsemiprj\POT_Uart\VVoltage_Monitor

e DESIGN_NAME:Voltage Monitor

e Click Apply and then click Run.

S e o
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SC External Tools Configurations =
Create. manage. and run configurations Q
Run a program =

CEX|BEF-

Name: New_configuration

7 Mi i cotalo | [EIMain 5 Refresh| 5 Build| G Environment| £ Common
“# Microsemi Firmware Catalo
£ Microsemi SmartFusion MS Location:

@, Program CAMicrosemi\Libero_v10.0\Designer\bin\libero.exe
@ New_configuration

[ Browse Workspace...| [ Browse File System...| [ Variables..

Working Directory:

[Browse Werkspace...| [Browse File System..] [ Variables... |

Arguments:

STARTED_BY:SoftConsale -
PROJECT_LOCATION:C:\Microsemiprj\POT_Uart\Veoltage_Moenitor
DESIGN_NAME:Veltage_Monitor

Note: Enclose an argument containing spaces using double-quotes (7).

1 [ r Apply Revert

Filter matched 4 of 4 items

@

Figure 2 - Running SmartFusion MSS Configurator

7. The Libero SoC appears with a New Project dialog box, as shown in Figure 3 - below. Select the
following:

o 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
¢ Die Voltage: 1.5
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The Project Name and Project Directory parameters are already specified.

M New Project P
Fraject
Hame: [iltage_vionicor |
Lacation: ‘(‘\Mlcrnsam\pr]\POTJJart\\ln\tageiMnnlmr ‘ [Cerowse... |
Preferad HDL bype: (@) verlog () wHOL
Description: ‘ ‘
Edit Tool Profiles. .
Device
Die: AZFR0OMEF -
Package: 454 FBGA -
St
Die Yoltage:
Operating Conditions: oM v
Best Typical Warst
Temperature (in degrees Celsius) 0 25 85
YCCA Yolkage {in voks) 1.575 15 1.425
VCCT 1.5 Vilage (in volts) 16 15 14
YCCI 1,8 Yolbage (in volts) 1.9 18 17
VCCI 2.5 Velage (in volts) 27 25 2.3
YCCT 5.3 Volbage (in vokts) 36 3.3 3
Desion Template
Use template
Core Yersion
Shows only latest version

Figure 3 - New Project Dialog Window

Note: If you do not see the latest MSS version (v2.5.106 or later), you need to change your repositories
settings. Steps for setting up repositories are described in Appendix A — Libero SoC
Vault/Repository Settings.

If your vault does not have MSS core then, double click on MSS name in the Design Template to
download the core.
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8. Click OK. The MSS canvas is displayed, as shown in Figure 4 - .

" Libero - C:XMicrosemiprj\POT_Uarti\Woltage Monitor\Voltage MonitortVoltage Monitor. prix

Project  Edt Yisw Design SmartDesign Help

NEedaexaelk &

= @ -
£3) voltage_Monitor_Mss
@ e

;
BE|:
‘)—I A MICROCONTROLLER SUBSYSTEM
B Clock Management CorenMz ESRAM
‘ J ‘ J ENYM External Memory Controller
=X L o)
D j B
I AHE Bus Matrix I I I
laPB O (B 1
ACE ED UART O UART 1
= =t
=

SPLO

L
e
-

il

1
Reset Management
= 3 e o 0].—-
J
RTC

#

%

O/ > 2L R oL

Hartware Canfluratian
MSS L/0 abric Interface

Armears Confauatian
4 " Camgurtin

[reveey

< b

M55 Fam: SmartFusion  Die: AZFZ00M3F  Pkg: 464 FBGA  Werilog

Figure 4 - MSS in the SmartDesign Canvas

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

To disable a peripheral that is not required, select the peripheral, right-click, and clear the Enabled
check box in the lower right corner of the peripheral box. The box turns grey to indicate that the
peripheral has been disabled. Disabled peripherals can be enabled by repeating the procedure.

An enabled peripheral looks as shown in Figure 5 - .
APB_1
UART_1

Figure 5 - Enabling the Peripheral

For this design we will be using the analog compute engine (ACE), UART_O, and clock management
peripherals. Other peripherals must be disabled.

9. 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
10/100CLK: Cleared check box (by default it will be cleared, if MAC is disabled)
Use default settings for all other fields.
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10. After completing the configuration, click OK.
M Hicrocontroller Subsystem Clock(s) Configurator [4(=(63]

o) Actual data s shown in biue.
am FAB_LOCK

on-Chip RC Oecillator v

0919 ns

MS5_LOCK ACLK (ACE)
0.000 MHz
o Glag
80,000 MHz I 2811ns FCLK PCLKD (APB_0)
! " X
—C 0.065 ~ 1 v
5 e 376508 1= " 50,000 Mz
shoon |MHe
PCLKL (APE_1)
80,000 HHz M
| G 0000 MHz
—
I:l 0.0deg (0.000 1s) |

alB

ke
- 1 o
[E— ] ] v
Mac 104 100 CLK
axe ac Exte | 10 /100 CLK
terna
— ' o E—
B C 1
[}

On-Chip RC Oscillator Mz

Main Crystal Oscilatar A4 20,000 MHz

Low-Pawer 32 KHz Crystal Oscillator Mz Microcontroller

Subsystem
Clock Conditionina Clock Conditionina

Figure 6 - MSS Clock Configuration
11. Click Project > Save to save SmartFustion_UART_MSS.

Configuring ACE
To configure ACE, double-click the ACE peripheral block and configure as follows:

1. Connect TMO to the potentiometer (POT) on the SmartFusion Evaluation Kit Board or the SmartFusion
Development Kit Board. Configure a voltage monitor to measure the voltage across the POT and also
create flags to indicate when the voltage is greater than 1.0 V, 1.5V, 2.0 V, and 2.5 V. These flags will
be used to monitor the voltage.

Configure ACE X

Configure ACE | conraler | Flags |

ADC Configuration

ACLK: 80 MHz ADC Clock: 10 MHz Resolution: «| bits Advanced Options, .,
st ¥

Active Bipolar Prescaler Inpu
[ADC Direct Input

Current Input

Differential Input

Temper ature Input

LVTTL Input

Analog Comparator

Sigma Delta DAC

Sample
time [us)

Service Signal Package Pin ‘ scB ‘

[

[ ADCBlacko
[] ADCBlock1

Figure 7 - MSS ACE Configuration
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2. Select ADC Direct Input and click Add (or double-click ADC Direct Input) and enter the parameters as
shown in Table 1

¢ Signal name: TMO_Voltage

¢ Send raw results to DMA: un-checked
Acquisition time: 10 us

Filtering factor: None

Table 1 - Configure ADC Direct Input Dialog Box

Flag Name Flag Type Threshold (V) Hysteresis (mV)
over_1pOv OVER 1 1
over_1p5v OVER 1.5 1
over_2p0v OVER 2 1
over_2p5v OVER 2.5 1

X

Configure ADC Direct Input

AT Signal narme:

fTmo_voltage [ Send raw ADC result ta DMA
Acquisition time: 10,000 us

P
=

Digital fileering I Linear transFormation
Filkering Factar: Mone - Scale Factor:
Offset:
- r
Threshald Detection -
Threshold | Hysteresiz | Asszert De-azzert | »

‘ laaliame ‘ Flag Type v) (m¥) | Samples | Samples
over_1plv OVER 1
owver_1pBy OVER 15 1
over_2ply OVER 2 1
over_2pay OER 25 1 v

Ok | Cancel

Figure 8 - MSS ADC Direct Input Configuration

3. Click OK.
Assign ADC Direct Input Signal to package pin W8 in the Configure ACE dialog box.
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5.
Configure ACE

Zonfigure ACE
ADC Canfiguration

ACLK:

Add service:

80 MHz

Active Bipalar Prescaler InpL

The Configure ACE tab is displayed as shown in Figure 9 - .

l Controller 1 Flags 1

ADC Clock: 10 MHz

Resolution: - | bits

Adwanced Options, .

& Microsemi

Working with the SoftConsole

X

ADC Direct Input
Current Input
Differential Input
Termperature Inpuk
LYTTL Input
Analog Comparatar
Sigma Delta Dac

[

= Sample
Service time [us)

Signal | Package Pin

ADC Direct Input Th0_Yoltage

10.000 %S [ TMO ]

[] apcElocko
[] aDcBlack 1

Help

Cancel

Figure 9 - The Configure ACE Tab

The next step in configuring the ACE is to enable the sampling sequence. This configuration dialog is

launched by clicking the Controller tab (next to the Configure ACE tab).

6. Select Manual as the Operating sequence entry in the Controller tab.
Configure ACE
Configure ACE Controller 1 Flags I
Procedures += J J
Mo [l 4pcCBlocko
ADCT_MAIN ] 4pC Black 1
Operating sequence entry;  Auko * Manual
Details of procedure: ADCO_MAIN
Sampling rate
| Signal AC[E‘II:I F:ale
L]
=]
L=l

Operating sequence

Instruction

Total sampl  Insert operating sequence slot
e ] 4]

X

[

Ok

Cancel

7.

Figure 10 - Insert Operating Sequence Slot

Click the Insert operating sequence slot, highlighted in Figure 10 - .

Displaying POT Values over UART - SoftConsole Standalone Flow Tutorial for SmartFusion cSoC
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8. Select SAMPLE.

5 A x| ¥ 4
T MOP
B
SIMULTAMECQUS SAMPLE
SET INTERRUPT
WAIT TIME
RESTART SECIUEMCE
CALIBRATE ADC
POAWERDNOWN ADC
STOR ADC

Figure 11 - Select SAMPLE

9. The Configure SAMPLE window is displayed. Select TMO_Voltage from the drop-down list and click
OK.

Configure "SAMPLE

Analog Pad: (e =T

Description
Sample Analog Peripheral.
Only the peripherals that are assigned ta this ADC can be selected,

Help QK | Cancel |

Figure 12 - Configure SAMPLE
10. Click Insert operating sequence slot again and select RESTART SEQUENCE.
11. Click Calculate Actual Rate. The final Controller tab window is displayed as shown in Figure 13 - .

Configure ACE E|
Configure ACE Contraller | P |
Procedures =
N,
I ] ApcElockd
ADCT MAIN [] abcelock1
Operating sequence entry: ( Auto * Manual
Details of procedure: ADCO_MAIM
Sampling rate
| Signal R
THO Valtage 24.200
‘ Iotal samping rate: §4.200 ksps
Operating sequence *E
Instruction |
Sample THO_Yokage
Restarts the exscution sequence for this imesiot
oK Cancel

Figure 13 - MSS ACE Configuration: Final Controller Tab
12. Click the Flags tab in the Configure ACE window. This tab lists the Flags set from PPE registers.
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13. Click the + sign to expand the Flag Registers group. The PPE_FLAGSn registers contain the user-
defined flags.
Select PPE_FLAGSO0 (FLAGBANKO). Observe that PPE_FLAGSO0 contains the 4 threshold flags
assigned earlier. These are the flags that were defined when the direct input voltage service was
configured. The flag register can be read by the Cortex-M3 processor. The flags also generate
interrupts to the Cortex-M3 processor.

Configure ACE &\
Canfigure ACE | Controler Flags I
Select aregister to view ACE flag mapping: Availzble bits of PPE_FLAGS( register:
+ Fabric Bit s 0 ACE Cortex-M3 | ~
nterupt | Interrupt
50 0| TH0_Valtage:over_Tplv 54 118
x ) 1] TMO_Valtage:over_TpGy 56 19
PrE_FLAvaaz { Drdonzi4se) 2] TMO_Voliage:over_2o0 5 120
FPE_FLAGS3 { Dx002145¢ ) 3 I:"Uunfe‘f”"age:°ve’72°5" g; Ez
FPE_SFFLAGS { 0x40021460 ) Sl s s 123
| <nane> &0 124
7| <rane> 61 125
8] <rone> 62 126
9] <nane> 63 127
10| <nane> 64 128
11] <rones 65 129
12| <none> 66 130
13| <nanex &7 131
14] <roney 68 132
15| <nones 69 133
16| <nane> 70 134
17| <rone 7 135
18] <rones 72 136
14| <nane> 73 137
20| <nane> 74 138
21] <rone> 75 133
22| <none> 76 140
23| <nanex w 141
24] <roney 78 142
25| <nanes 7 143
26| <hane> a0 144
27| <rone> 81 145
28] <rones 82 146
29‘ <hane> 83 147 &

Figure 14 - ACE Flag Mapping: PPE Flag Registers
14. Click OK to close the ACE configuration box.

Configuring the General Purpose Input/Output (GPIO) Peripheral
Note: If you are not using SmartFusion Evaluation Kit Board — REV E, skip the configuration of GPIO.
Double-click the GPIO block in the MSS component, configure as shown in Figure 15 -, and click OK.

B Configuring MSS_GPIO._0 (MSS_GPIO - 1.0.101)

Canfiguration -~

Multiplesced With I12C1 Peripheral Dedicated Iios

GPIO_31:  Use as M35 IO Pad v U20  or connect to Fabric ot Used
GPIO_30:  Use as M35 [j0 Pad  |Cukput RS V22  or connect ta Fabric Mok Used

Multiplexed With UART1 Petipheral Dedicated Ij0s

GPIC_29:  Use as M55 [0 Pad  |Output A W22  or connect o Fabric |Flok Used

GPIC_Z8:  Use as MS3 /O Pad  |Cutput - W20 or connect to Fabric |Fok Used

Multiplesced With SPI1 Peripheral Dedicated IfOs

GPIO_Z7:  Use as M35 [JO Pad |Mot Used w W2l  or connect to Fabric |Mot Used w

GPIC 7h:  |lse a5 M99 TG Pad (Bok |lsed L*3 Rty or connect to Babric [Bok | lsed L*3

[ Ok, ]’ Cancel ]

Figure 15 - Configure MSS_GPIO_0

This example requires GPIO_31, GPIO_30, GPIO_29, and GPIO_26 to be connected to LED_8 to
LED_5 on the SmartFusion Evaluation Kit Board (A2F_EVAL-KIT Rev E).
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Generating the MSS Component
1. The MSS canvas is displayed, as shown in Figure 16 - .

" Libero - C:\MicrosemiprjiPOT_Uart\oltage Monitor\oltage Monitor\Voltage Monitor. prjx

Project Edit  View Design  SmartDesign  Help
NEgd2xaeld B
| &3] wolkage_Monitor_tss* [ ‘
)
b Clock Management CortexM3 ESRAM
e ‘ J ‘ J FI_‘ ENYM External Memory Controller
:}D I AHB Bus Matrix I I I
0" | 4
Q ET e UART O oot UART 1
=1 o o
2 - i
TIMER®2 PO SPL_1
Q I:].—"—J DT '—'I :T
A WATCHDOG =0 =
\ 3.3 I
D Resat Management MAC GPIO EFROM
- e e
® ] RTC
Interrupt Management ‘_.I:I
MSSI/O abric Interface FaruaR Cantin
g e
< >
M35 | |Fam: SmartFusion | |Die: AZFZ00M3F  |Pkg: 484 FEGA | Werilog
Figure 16 - The MSS Canvas
2. Save your design using Project > Save Voltage_Monitor_MSS.

3. Click Design > Configure Firmware as shown in Figure 17 - .
Project  Edit  Wiew SmartDesign  Help

Iiw [—" W A Configure M55
:  / L

&% Configure Firmware

% | £ voltage T Repaorts
Figure 17 - The Firmware Tab

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 to set your Repositories. If you are opening the SmartDesign for the first time then you need
to download the all firmware drivers from the Firmware tab in the SmartDesign

14
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4. 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.

5 volkage_Monitor [ | 53 wolkage_Manitar_mss [ | 5] DEsIGN_FIRMwaRE* [£] |

I Generate I I Instance Mame I Core Type I ‘ersion I Compatible Hardware Instance I
1| g- HAL 0 HAL 2,1.102 woltage_Monitor_MSS
2_ MS5_ACE Driver_0 MS5_ACE_Driver z.2.101 + | Wolkage_Monitor_MS5:MS5_ACE_
3_ MS5_GPIC Driver_0O MS5_GPLO_Driver 2.0.105 + |Voltage_Monitar_MS5:M3S_GPIO
4_ D M55 _TAP Driver 0 MS5_IAP_Driver 2.2.101 + |voltage_Monitar_MMSS
5_ |:| MS5_MYM_Driver _0 M55 _MVM_Driver 2.2.102 a |Volbage_Monitar_fMS55:MSS_ERYE
6_ O . B Configuring SmartFusion_CMSIS_PAL_... |T||E|f5_<| B R VIR R R
7 O — Woltage_Monitor_M35:MS5_RTC_
= | O etz 07 e < |oltage_Monitor_pss:Mss_TIME!
g_ Software Tool Chain |SDFtC0nsoIe | + |Wolkage_Monitar_MS5:M55_LIART
10 ] Woltage_Monitor_MSS

o ) (Cew )

Figure 18 - Configuring SmartFusion_CMSIS_PAL_0
5. Click OK.
Click Project > Save to save the Design_Firmware.

7. Save the design and generate the MSS component by clicking Generate Component or clicking
SmartDesign > Generate Component.

Project  Edit  Wiew Design  SmartDesign  Help

Ty N =
NEeHaN a9 3
| &3] voltage _Manitor_m3s (£ | 5 DESIGN_FIRMwARE [

ol

!—|Generate Camponent |

Figure 19 - Select SoftConsole in the Configuration Window
8. Confirm that the design was successfully generated.
Note: If errors are indicated, open the log window (View > Log Window) to get additional information.

9. Open the memory map for the design (Design > Reports). Scroll the window to become familiar with
the locations of the peripherals. Close the window when finished.

Step 3 - Programming SmartFusion Board Using FlashPro

Jumper Settings for SmartFusion Evaluation Kit Board

Before you proceed with programming the device, ensure that 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.

¢ 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.

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

Displaying POT Values over UART - SoftConsole Standalone Flow Tutorial for SmartFusion cSoC 15
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e J14: Connect one end of USB mini B cable to J14.

Jumper Settings for SmartFusion Development Kit Board

e 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:

Table 2 - Jumper Settings for Development Kit Board

Factory Default Factory Default Factory Default
JP1:1-2 JP12: 12 JP21: 12
JP2: 12 JP13:1-2 JP22:2-3
JP4: 1-3; 79 JP14: 12 JP23: 12
JP5:1-2;34 JP15:1-2 JP24:1-2
JP6: 23 JP16: 2-3 JP27: 12

]7: 2-3; 6-7; 10-11; 1415 JP17:2-3 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 JP20: 12 -

Programming the Device
1. Click Program Device as shown in Figure 20 - or click Design > Program Device.

Project  Edit  Wiew Design  SmartDesign  Help

NEed22 s @B =

Program Device

Figure 20 - Select SoftConsole in the Configuration Window

Note: If errors are indicated, open the Reports (Design > Reports) to get additional information.
2. Close Libero (File > Exit).
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Step 4 - Building the Project

1. Invoke the SoftConsole project generated by Libero SoC v10.0 using File > Switch Workspace >
Other... and browse to the SoftConsole workspace as shown in Figure 21 - .

r .
Select Workspace Directory |

Select the workspace directory to use.

4 . Voltage Monitor E
. component
constraint
coreconsole
. designer
. firmware
. hdl
. phy_synthesis

simulation

m

smartgen
4 || SoftConsole m

| a Voltage_Monitor_MS5_MSS_CM3_0

. .metadata
U * . projects
. stimulus
synthesis
viewdraw
Eolder: POT_Uart H
T

Figure 21 - Specifying the Workspace
2. The SoftConsole window looks as shown in Figure 22 - on pagel7.

E CiC++ - Welcome to Microsemi SoftConsole IDE ¥3. 3 - Microsemi SoftConsole IDE 3.3

File Edit Source Refactor Mavigate Search Project Run  Window Help

il R e e B i%-0-Q I ®m g B | Bg oo+ |
DjProject Explorer &3 =0 Welcome 23 =0 EE Outlin &2 ® make | = O
. . An outline is not available,
= % 7| Microsemi SoftConsole IDE v3.3 1 oHHne {5 nat avalabis
= Wolkage_Monitar_M3S_MSS_CM3_0_app ~
= Voltage_Monitor_MS5_MSS_CM3_0_hw_pl SoftConsole is a Free software development environment =

enabling the rapid production of © and C++ executables for processors
available For use in Microsemi devices, Creating a project inside SoftConsole
lets wou write software that is immediately compiled into a usable binary.

—» Release Candidate Capture
This is an Microsemi-internal release candidate capture and is not
intended to be distributed outside of Microsemi,

At
¢ | >
[3_\ Problems &2 2, Tasks | B Console | 2 Properties ¥ =08
0items
Description Resource Path Locat,.. | Type

;e

Figure 22 - SoftConsole Window
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3. Enter the code provided below in main.c file in the Voltage_Monitor_MSS_MSS_CM3_0_app project.

Sample C code

#include "mss_uart.h"
#include "mss_ace.h"
#include "mss gpio.h"

#include <stdio.h>

#define Microsemi logo \

"\n\r \
* x * x KKK K KKK KKK KKK KK KKK * KKKk KKK KK KKK KKK * x * * KKK K KKK \n\]f \
*  x *  x * * * * * * * * *  x *  x * \n\r \
* * % * * * * Kk Kk Kk Kk * * * Kk Kk Kk * Kk kK kk * * % * * \n\r \
* * * * * * * * * * * * * * * \n\]f \
* * KK KKK KK KKk KKKk K * * * Kk Kk * kKKK KKk KKKk K * * XKk kxkxkxKx W
int main ()
{

const uint8 t greeting[] = "\n\rWelcome to Microsemi's SmartFusion Voltage
Monitor\n\n\r";

const uint8 t * channel name;

/*Initialize and Configure GPIO*/
MSS_GPIO init();
MSS GPIO config( MSS GPIO 31 , MSS GPIO OUTPUT MODE ) ;
MSS_GPTO config( MSS_GPTO 30 , MSS_GPTIO OUTPUT MODE ) ;
MSS_GPIO config( MSS GPIO 29 , MSS_GPIO OUTPUT MODE ) ;
MSS_GPTO_config( MSS_GPIO 28 , MSS GPIO OUTPUT MODE ) ;

/*Initialize UART 0%/
MSS UART init(
&g _mss_uartO,
MSS_UART 57600 BAUD,
MSS UART DATA 8 BITS | MSS UART NO PARITY | MSS UART ONE STOP BIT );

/*Initialize ACE*/

ACE init( );

MSS UART polled tx string( &g mss uartO, (const uint8 t*)Microsemi logo );

MSS UART polled tx( &g mss uart(O, greeting, sizeof(greeting) );

channel name = ACE get channel name( TMO Voltage );

for (;;)
{
uint8 t display buffer[32];

uintlé_t adc_ result;
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int32 t adc_value mv;

adc_result ACE_get ppe sample( TMO_Voltage );

adc_value mv = ACE convert to mvV( TMO Voltage, adc_result );

if ( adc_value mv < 0 )
{
snprintf ( (char *)display buffer, sizeof(display buffer),

"$s : -%.3fVA\r\b", channel name, ((float) (-adc value mv) /
(float) (1000)));

snprintf( (char *)display buffer, sizeof (display buffer),
"%$s : $.3fV\r\b", channel name, ((float) (adc value mv) / (float) (1000)));
}
MSS UART polled tx string( &g mss uartO, display buffer );

/* checking the status of Voltage flags */

int32 t flag status 2p5v ACE _get flag status(TMO_Voltage over 2p5v);
int32 t flag status 2p0Ov = ACE get flag status(TMO Voltage over 2p0v);
int32 t flag status 1p5v = ACE get flag status(TMO_Voltage over 1lp5v);

int32 t flag status 1pOv = ACE get flag status(TMO Voltage over 1pOv);

/* Voltage flags are displayed on the LEDs through GPIO */
uint32_t gpio_output;
if ( flag status 2p5v == FLAG ASSERTED )

gpio_output = ~(

MSS_GPIO 28 MASK |

MSS_GPTO_ 29 MASK |

MSS_GPIO 30 MASK |

MSS_GPIO 31 MASK );

else
if ( flag status_2pOv == FLAG_ASSERTED )
gpio_output = ~(
MSS GPIO 28 MASK |
MSS _GPIO_29 MASK |
MSS_GPIO 30 MASK );
else
if ( flag status_lp5v == FLAG_ASSERTED )
gpio_output = ~(
MSS GPIO 28 MASK |
MSS GPIO 29 MASK );
else
if ( flag status 1pOv == FLAG ASSERTED )

gpio_output = ~(
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MSS_GPIO 28 MASK );
else
gpio_output = (
MSS_GPIO 28 MASK |
MSS_GPIO 29 MASK |
MSS_GPIO 30 MASK |
MSS_GPIO 31 MASK );

MSS GPIO set outputs( gpio_output );
}
return 0;

}

/~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k***********************/

4. The SoftConsole window looks similar to Figure 23 - on page 20.

E C/C++ - Voltage Monitor MSS_MSS CM3 0 app/main.c - Microsemi SoftConsole IDE 3.3

File Edit Source Refactor Mavigate Search Project Run  Window Help
: = N = : 3 = : : : 9. :[ 4
GrEal@: - a - - R-B-  HF-0 Q- @ [ SE N | HE o+ |
R R R
[ Project Explorer 52 & ¥ =0 main.c 3 = O BE outin 22 @ make | = B
¥ P! = o
=15 Yoltage_Manitar_MSS_MSS_CM3_0_app zefpdefine Microsemi logo Y ~ J_ﬂz =] \3 o ® 7
& "
& el Includes 27t b B driversimss_uartimss_ua
(€ main.c g £F  EEEEEEE FEETEE TEEET wrE EETEE rEEED - X
© Bl \driversimss_aceimss_ace
=5 voltage_Monitor_M55_MS5_CM3_0_fw_ple zow & % % # ® * o o * . A )
Juch P % % FEEEE + % wEEE EEE A Ahiversimss_gpiomss_gp
e
e 303— * * * * * L * L &l stdo.h
&
(= Ms1s 31 ®  maini} ! int
B2 drivers azw T FmEEEEw TEEEERE W u EEEEs TEEET TEEET : X
#  Microsemi_logo
(= drivers_config x)
= hal 34
@ Woltage_Monitor _bw_platFarm.h 35 const uintS t greeting[] = "in\rWelcome to Microsemi's
36 const uints_t ¥ channel name;
37
35 /*Initialize and Configure GPIO*/
39 nSS_GPIO_init|)
40 S5 _GPIO config( MSS GPIO 27 , MSS_GPIO_OUTFUT _MODE ) ;
41 MS3_GPIO config( MSS_GPTO 26 , MSS_GPIO_OUTPUT _MODE ) :
42 M535_GPIO config( MSS GPIO 25 , M$S_GPIO_OUTPUT MODE j:
43 WSS GPTO manfici MSS GPT0 24 . WSS GPTO OUTPTT Wonk 1 : Y
& I > < | &
[E_, Problems 2 \2‘ Tasks | Bl Consale | = Properties ¥ =0
0 items
Description Resaurce Path Locat... | Type
< | >
o wiritable Smart Insert | 54 : 76

Figure 23 - SoftConsole workspace

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

and click OK.
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E Clean

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

(O Clean all projects (®) Clean projects selected below

125 Yoltage_Manitar_MS5_MSS_CM3_0_app
[ =5 voltage_Manitar_MS5_MSS_CM3_0_hw_platfarm

Start a build immediately

(O Build only the selected projects

[ Ok H Cancel ]

Figure 24 - Settings for a Clean Build
6. Make sure there are no errors and warnings.

Note: If there are any compilation errors regarding the file or directory missing then use the
SoftConsole directories including feature from Project options > C/C++ Build > settings > GNU
C Compiler > Directories to include the header file directories. This enables the compiler to look
in to added directories for the included header files.

Step 5 - 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 computer. Perform the following steps 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 computer. 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 25 -, proceed to next step; otherwise follow the Step 6 - Installing Drivers
for the USB to RS232 Bridge.

£ Device Manager E|@\ E|

File  Action  Wiew Help

S 2E A

)
+- 18 Batteries
- ' Campurer
+|-ge Disk drives
- @ Display adapters
/1, DVD{CD-ROM drives
+1-i=%) Floppy disk controllers
+ j Floppy disk drives
+1- =% IDE ATAJATAPI controllers
+|-58 Imaging devices
+ ig Infrared devices
+-73e Kevboards
+ 9\'_) Mice and other pointing devices
=+ EE Metwork adapters
= Forts (COM & LFT)
F_\} Communications Part (COML)
F_\; Communications Part (COMZ)
i Printer Port [LPT1)
4 SFE LISE to RS232 Cantraller (COME) |
+ Processars
+ @% 5C51 and RAID controllers hd

Figure 25 - Device Manager Listing SFE USB to RS232 Controller Drivers
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3. From the Windows Start menu, select Programs > Accessories > Communications >
HyperTerminal. This opens HyperTerminal. If your computer does not have HyperTerminal, use any
free serial terminal emulation program like PuTTY or Tera Term. Refer to the Configuring Serial
Terminal Emulation Programs tutorial for configuring the 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 connection:

Mame:

| Hyperterminal |

[ Ok H Cancel ]

Figure 26 - 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

4 W Hyperterminal

Enter details for the phone number that you want to dial:

Countryregion:

Area code: I:I

Phone number: | |

I 0K H Cancel ]

Figure 27 - 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
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GCOM3 Properties 1| E|
Part Settings
Bitz per zecond: | 57E00 w
Data bits: |8 -
Parity: | Nane W
Stop bitg: (1 w
Flow control; | ([0 w
Restore Defaults
I QK ] [ Cancel ] [ Lpply ]

Figure 28 - Setting the COM Properties
Click OK to close the Hyperterminal Properties dialog box.

Next time you can directly open HyperTerminal (without configuring) by selecting, Programs >
Accessories > Communications > HyperTerminal > Hyperterminal.

Step 6 - 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.

a b wb

Unzip USB_Drivers.zip file and browse to the USB Drivers 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 the Device Manager.

Step 7 - Running the Application

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

1.

2.

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

Double click on Microsemi Cortex-M3 RAM target. The Debug Configurations window is displayed,
as shown in Figure 29 - .
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isc| Debug Configurations

Create, manage, and run configurations E\

53 > -
= X e Mame: | voltage_Moniter_MSS_MSS_CM3_0_app Debug ]
I—I [£) Main %5 Debugger | Bl Commands | & Source | = Common

I Launch Group

SC Microsemi CoreB0S1s Target Project (optional);

i

SC Microsemi CoreMP7 Target | valtage Moritor M55 MS5_Ch3_0_app | [(Erawse... |

SC Micrasemi Cortex-M1 Target

SC Microsemi Cortox M3 e T || A+ Aplication:

SC Microsemi Cortex-M3Externa | | | bugi Vokage Marikor_MSS_MS5_CM3_app] | [search Project... | [_Browss... |
[=-SC Microsemi Cortex-M3 RAM Tar

SC Valtage_Monikor_tss_pz || ] Application cansole

< | >

Filter matched & of 11 items
®

Figure 29 - Debug Configurations Window
3. Confirm that the following appear on the Main tab in the Debug window:
¢ Name: Voltage_Monitor MSS_MSS_CM3_app Debug
e Project: Voltage_Monitor_MSS_MSS_CM3_app
e C/C++ application: Debug\ Voltage_Monitor_ MSS_MSS_CM3_app

Select the Commands tab. Confirm that commands appear in the Initialize and Run command sections,
as shown in Figure 30 - .

5% Debug Configurations

Create, manage, and run configurations

< [ -+,
=] e
HEx 8% Name: \ voltage_Monitor_MS5_MSS_CM3_0_app Debug ‘
\—I [5) Main | 35 Debugger | Bl Commands - % Source | £ Common
# Launch Group
SC Microsemi CoreB051s Target ‘Initialize' commands
SC Microsemi CareiP? Target b Debug initialization cammands for programs linked using: -~
SC Microsemi Cartex-M1 Target # [1] debug-in-actel-smartfusion-esram. ld =
SC Microsemi Cortex-M3 ellvM T: # [2] debug-in-external-ram.Id

SC€ Microsemi Cortex-M3 Externa
= SC Microsemi Cortex-M3 RAM Tal
SC Yaltage_Monitor_MSS_MS

# [1] Targeting SmartFusion embedded SRAM (esram) @ 0x20000000,
# Loads and debugs at 0x20000000 {i.e. Id LMA=YMA=0:20000000).

‘RN’ commands

cont

< |

sgply
Filter matched & of 11 items
§
@

[

Figure 30 - Debugger Commands
5. Click Apply and Debug.

6. Click Yes when prompted for Confirm Perspective Switch. This displays the debug view mode.
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E% Confirm Perspective Switch

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

This Debug perspective is designed ko support application debugging. It
incorporates views For displaying the debug stack, variables and breakpaint
management.

Do you vank bo open this perspective nom?

[JrRemember my decision

I L= ] [ K]

Figure 31 - Confirm Perspective Switch
7. The Debug Prospective window is displayed, as shown in Figure 32 - .

ﬁ Debug - Yoltage Moniter_MSS_MSS CM3 0 app/main.c - Microsemi SoftConsole IDE ¥3.3

File Edit Source Refactor Mavigate Search Project Run Window Help
Nt E =TS ") B Y R TR R 175 (%5 Debug | i+
%5 Debug 32 = O || 6= varizbles ¥ g Breakpoints | 1141 Registers | = Modules =8
P> 2w e Y i B[ e & -
= SC Yoltage_Moniter_MS5_MS5_CM3_0_app Debug [Microsemi Cortex-M3 RAM Target] Marme Yalue
& Embedded GDB (9/15/11 8:03 PM) (Suspended) [ greeting 0%2000Ff aC
=0 Thread [1] (Suspended) # chanrel_name 0x0000000
= 1 maini) c:\microsemipriipat_led_libera_softconsole!volkage_monitersoftcons
Bl CriProgram FilesiMicrosemilSoftConsole v3. 3 Sourcery-G++ibinlarm-none-sabi-gdh.e
< >
< >
B welcome [€] main.c 23 [€]-1 <symbol is not availsbles = B || 5= owline 2 =8
25 S R o %7
= Gi:deflne Hicrosemi_logo \ = ‘\driversimss_uart\mss_uart.h
7MY = \driversimss_aceimss_ace.h
2T *% TEEEEEE TEEETT  RETEE wrE TEETT  TEETET T wr  mrTTEEw - X i
. . . . . . - . . - . = \driversimss_gpio\mss_gpio.h
M stdiah
qo0% w v % = * TrrEw = = TEET wrETEr T % %% * .
@  man(): ink
G1% * ® * « * £ % % E * * « *
#  MWicrosemi_logo
3z ® wEEEEE wEEEEE ¥ * wrE wrEnE wEEEEE T ® mEEREEE
33
34
35| const uints t greeting[] = ™ynhrileleome to Microsemi's SwartFusion Voltage M
36 const uintd t * channel name: ¥
>
El consale &2 = Tasks | [21 Problems €3 Executables | [ Memary % of | L LE |EIE‘ = B-ri-=0
Yoltage_Moniter_M55_MS5_CM3_0_spp Debug [Microsemi Corkex-M3 RAM Target] C:\Program Files\Microsemil SoftConsole v3, 3\Sourcery-G+-+ibintarm-none-eabi-gdb. exe (9j15/11 §:02 PM)
Loading section .data, size O0x5ShS lma OxzZ000ab90 ~
Start address 0xZ0000295, load size 45354
Transfer rate: 31 EB/sec, 5673 bytes/write.
set #sp = F*0x60080000 v
< >
P O* rikable Smart Insert | 35: 1

Figure 32 - Debug Perspective

8. Run the application by clicking Run > Resume or by clicking the Run icon on the SoftConsole toolbar.
The voltage measurement along with the greeting message is displayed in the terminal program
window.

9. Turn the potentiometer (POT) on the SmartFusion Evaluation Kit Board or the SmartFusion
Development Kit Board. The voltage measurement is displayed on HyperTerminal and the LEDs on the
SmartFusion Evaluation Kit Board or the SmartFusion Development Kit Board will illuminate when one
of the voltage monitor flags is asserted.

10. Adjust the POT and observe that the voltage measurement is continuously updated.
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& hyper terminal - HyperTerminal

Eile Edit Wiew Call Iransfer Help

b= 5 «hH H

23 5 3333 HIERER  HHRRRIN HKR M RARHIERK
* * = = * * * * % *® * * * = = *
*® % %= * * PETT * * P HEEERE K K KR *
* * = * * * * % * x * * = *
x x  semade€AN xxeéEN X x P = 303 36.3¢ P x  semaIAN

Helcome to Microsemi's SmartFusion Voltage Monitor

TMB ¥Yoltage : ©.000Y

Connected 0:01:41 Auto detect S7600 8-M-1

Figure 33 - Voltage Monitor

“& hyper terminal - HyperTerminal

File Edit “iew Call Transfer Help
0= o e
-
e sere essere lessern MM M seat sesessessse
% % o® » = » ® = ® = = x % % o® »
® x % x * * *xEHR  * ® O REEX  RNMRKX K K X % *
x % o= * * * *  ® * R, x % o= *
* e sessessess  essmsie M sesms sessess M e s
Welcome to Microsemi’s SmartFusion Voltage Monitor
THO_Yoltage : 2.560Y
.
Connected 0:02:11 Auto detect 57600 5-N-1

Figure 34 - Voltage Measurement Continuous Update

11. Observe the state of the LEDs as the POT is adjusted. Confirm that the flags work as specified in the
ACE configurator.

12. Suspend the software application by clicking Run > Suspend from the SoftConsole menu.
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Step 8 - Debugging the Application
Use the following steps to further debug the application:

1. Select the Registers tab on the upper right window pane to view the value of the Cortex-M3 processor
internal registers.

()= yariables | ®g Ereakpoints | 1141 Registers &7 . B Modules

Marne Yalle

= f‘.ﬁ Main
P 0x2000b4F4
NS Ox2000FF80
i r2 060
P 0x2000b4F4
T 00
TN Oxe0042020
anad re (1w
w7 0x2000fF55
PN Oxe004201c
PN 0x33f23605
i rin 0x1da60330
i i 0x13001666
min .-~ R T ]

Figure 35 - The Registers Tab
2. Select the Variables tab in the upper left window pane to view the value of variables in the source code.

%5 Debug | OF Outline |69= Variables &2 . g Breakpoints | e Registers | B Modules

Hamne Yalue
()= rx_size 0
= (= rx_buff (xz000FFeh
(%)= ry_buff{0] 0
= [= greefing x2000FFba

(%)= greeting[0] iy
()= greeting[1] ‘g
()= areeting[2) I

]

(4= greetingl3 't

Figure 36 - The Variables Tab

3. Inthe Debug window, select Window > Show View > Disassembly to display the assembly level
instructions. The Assembly window opens on the right-side of the Debug perspective.
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E Debug - Yoltage Moniter_MSS_MSS_CM3_0_app/main.c - Microsemi SoftConsole IDE v3.3

File Edit Source Refactor Mavigate Search Project Run Window Help
M il w0 @ (e T | % Debug | B cic++
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i3 ] e i @ Y| ¢ _ 5
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= o Thread [1] (Suspendsd) O0xzZ00004h4 <main+d>: add 7, =sp, #5
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Ox200004c8 <waint2ds>: stwia.w riz!, {r0, rl, r2, ri}
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0x200004d0 <main+3csx: stwia.w riz!, {rd, rl, rZ, 3}
Ox200004d4 <main+3es: ldmia.w 1lr!, {r0, rl, r2, r3}
¢ = 0x200004d5 <wain+40>: stmwia.w riz!, {rd, rl, rz, r3}
Ox200004de <waintdds: ldmia.w lr, {0, ri}
[€] main.c 52 [€] mss_vart.c =8 0xz00004e0 <wain+4S»: stmwia.w rlz, {rd, ri}
e = M85 _GPIO init():
e . ) ) 0x200004e4 <waintSiz: bl 0x20001880 <MSE GPIO inits
#define Microsemi logo Y — =
ZArmE 4 - MSS GPIO config( MSS GPIO 27 , MSS GPIO OUTPUT MODE )
g 5% hEemEs EEEEEE EREAT 0x20000425 <maint56x: mov.w rQd, #H27
294 * - . . " P Ox200004ec <waintel>: WOv.w ri, fis
ags wox % x . R A OxZ00004f0 <main+64>: bl 0xz00018ec <M35 GPIO configs
O IO N N . . M35 _GPIC config( M35_GPIO 26 , M33_GPIO OUTPUT_MODE |:
anx o PO, . b O0xZ00004f2 <main+6S>: mov.w ro, #iE6 ~
< > < >
EConsoIe xd ¥ Tasks [& Problems @Executables G Memory ® of L-s..' = ﬁ @I ) i =8
Vaoltage_Moniter_M35_MS5_CM3_0_app Debug [Microsemi Cortex-M3 RAM Target] C:YProgram FilesiMicrosemilSoftConsole v3, 3\Sourcery-G+-+\bini arm-none-eabi-gdb.exe (915711 8:11 PM)
Transfer rate: 33 EB/sec, 5673 bytesfwrite. A
set §sp = TOx&E00850000
set §pc = *O0xe0050004 - 1
cont v
b3 >
: g* ‘Writable Smart Insert 501
Figure 37 - Assembly Window

4. You can single-step through the source code by choosing Run > Step Into or Run > Step Over or by
clicking the Step Into == or Step Over = icons. Observe the changes in the source code window and
Disassembly view. Performing a Step Over allows for stepping over functions. The entire function is
executed but there is no need to single step through each instruction contained in the function.

5. Click the Instruction Stepping ¥ icon and then perform Step Into operations. Observe that Step
Into now executes a single line of assembly code.

6. Click the Instruction Stepping icon 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.

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

You can even add breakpoints in the application for further debugging.
9. Once you are done, terminate the debugger by selecting Voltage_Monitor MSS_MSS_CM3_0_app

Debug in the Debug view, then right-clicking and selecting Terminate and Remove.

28

Displaying POT Values over UART - SoftConsole Standalone Flow Tutorial for SmartFusion cSoC



10.
11.

12.
13.

& Microsemi

Working with the SoftConsole

E Debug - Yoltage_Moniter_MSS_MSS_CM3_0_app/main.c - Microser

File Edt Source Refackor Mavigate Search Project Run ‘Window Help

c3- B iB-0-Q- i® -
3% Debug 53 =0 = Modu
i B éa ¥
[ER A /oltage Moniteg bloe o S D ann B AEAT R AL
=& Embeddel [ 1=)Copy Stack ct
=g Thres Fird... ct
=1
B CHProgr;

¥ Use Step Filters

25
z6#define Terminate ct

EAELAS A N B, Terminate and Relaunch
2aw w4

so% % =

ELEE R

ILE o E A @ pelaunch

< 1 SCEdit Yoltage_Moniter_M55_M35_CM3_0_app Debug. ..
£ ¢ Edlit Source Lookup...

B console 22

Voltage_Moniter_MS5_

i Terminate and Remove
Transfer rate [[@ Terminate/Discannect Al

set §sp = FOx|

Figure 38 - Terminating the Program
Close the Debug perspective by selecting Close Perspective from the Window menu.

Close the voltage monitor project by selecting the project name in the SoftConsole Project Explorer
view, right—clicking, and selecting Close Project.

Close SoftConsole using File > Exit.
Close HyperTerminal using File > Exit. Click Yes, when prompted for closing immediately.

Step 9 - Building an Executable Image in Release mode

You can build an application executable image in “release mode” and load it into eNVM for executing code
in eNVM of SmartFusion cSoC device. You can load the application executable image into eNVM with the
help of eNVM data storage client from SmartDesign MSS Configurator and IAP or FlashPro programming
software. In the release mode, you cannot use the SoftConsole debugger to load the executable image into
eNVM.

For steps to build an executable image for our application refer the tutorial SmartFusion: Building Executable
Image in Release Mode and Loading into eNVM.

This concludes the tutorial.
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Appendix A - Libero SoC Vault/Repository
Settings

Listed below are the steps to show how to configure your vault location and set up the repositories in Libero
SoC.

1. Click Project > Vault/Repositories Settings.

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

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

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

B Yault/Repositories Settings

“J Repositories

o wault location

v, actel-ip,comjrepositories/SgCore Remave
wiw, ackel-ip, comyrepositoriesDirectCare
wiw, actel-ip, comjrepositoriesFirmware

Defadlks
[ o4 l [ Cancel ]

Figure 39 - Setting Repositories

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

M| Vault/Repositories Settings

| Repositaries

wautlt lacation Current vaulk lacation: CriDacuments and Settingsidonthusiapplication |

,_%J Select new vaulk location:

|C:'|,Documents and Settings|donthusiapplication DatalActelitaals | E]

Default

[ o4 ][ Cancel ]

Figure 40 - 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 widow.

& Firmware Catalog

File  View MEWES Help

E Reload Catalog

Search by all fields (30/300:

Yault [R.ey i tings...
Al g e res IEmuz oS | Q-

display only the lakest version of a core

Mame ‘ersian Size (ME) Status 25
Coredl Driver 3.0.101 0.43

Coredhbhym Driver z.1.102 0.23

CoareaFIO Driver 3.0.101 0.55

Corel2C Driver 2.0,103 0.43

Carelnterrupk Driver 2.1.102 0.2

CoreP'WM Driver 2.0.102 0.26

CoreSPI Driver 2.3.103 0.31

CareTimer Driver 2.1.101 0.3

CoreUARTapb Driver 2.1.102 0,39

CoreMatchdog Driver Z.1.101 0.26

Fusion-II IAR EWWARM flash loader 1.0.101 0.049

Fusion-II IAR Embedded ‘Workbench device descri...  1.0.2 0,022

Fusion-II SPI Driver 1.0.3 0.11

Fusionz In-Application-Programming 1.0.2 0,56

Hardware Abskraction Layer (HAL) 2.1.1 (%) 0.13 Z.1.102 is available For dowvwnload
SmartFusion CMSIS-PAL 2.0.100 (*) 0.34 2.1.100 is available For download
SmarkFusion Chip Boot 1.3.1 0.091

SmarkFusion M55 ACE Driver z.0.102 2.3

SrnartFusion MSS GPIO Driver 2.0,103 0.75

SmartFusion M55 I2C Driver 20,101 0.55

SmartFusion M55 Peripheral DMA Driver z.0.102 0.7

Mo core selected

L Mew cores are available For download Download them now! €3 Dowrload | | [ Generate

Change vault and web repositories locations

Figure 41 - Firmware Catalog Settings
3. Select Repositories in the Vault/Repositories Settings dialog box.
4. Confirm that the following repositories are displayed (add them if needed):
e www.actel-ip.com/repositories/SgCore
« www.actel-ip.com/repositories/DirectCore
o www.actel-ip.com/repositories/Firmware

5. Add the above mentioned paths in the address field if required by selecting the repository and clicking
Add.

6. 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 4 Modified Tutorial Requirements section in Introduction (SAR 38347) 3
(April 2012) Modified Step 2 - Configuring MSS Peripherals (SAR 38347) 5
Replaced Figure 2 - (SAR 38347) 6
Modified Step 4 - Building the Project (SAR 38347) 17
Revision 3 Updated the document for Libero SoC v10.0 (SAR 35046). NA
(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.

Displaying POT Values over UART - SoftConsole Standalone Flow Tutorial for SmartFusion cSoC






& Microsemi

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
Microsemie completg subsygtems. Microsemi is headquartered in Aliso Viejo, Calif. Learn more at
www.microsemi.com.
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