Displaying POT Level with LEDs

Libero SoC and pVision4 IDE Flow Tutorial for
SmartFusion cSoC

& Microsemi



& Microsemi

Displaying POT Level with LEDs - Libero SoC and pVision4 IDE Flow Tutorial for SmartFusion cSoC

Table of Contents

INTFOAUCTION e e e e e e e e e e e e e eeees 3
TULOTIAl REOQUINEIMENTS ......eeiie ettt e et e et e e e st b e e e e sabr e e e e sabe e e e s snbeeeeeaaes 3
Working with Libero SoOC and PVIiSION ......iiiiiiiiii e 5
Step 1 - Creating @ LIDEro SOC PrOJEC........ccii it 5
Step 2 - Configuring MSS PeripReralS .......coouiiiiiiiiie it 7
Step 3 - Generating the MSS COMPONENT.......cooiiiiiiiiiiiiie e 15
Step 4 - Generating the Program Fil ...........coi i ee e e 17
Step 5 - Programming SmartFusion Board Using FIashPro ............ccccocivviiiiiieiiicieeee 18
Step 6 - Building the Software Application through Keil pVision®4 IDE..........cccocoovevveeeenennn. 20
Step 7 - Configuring the Serial Terminal Emulation Program............ccccoccveeeeiiiiiiineneeee e v 26
Step 8 - Installing Drivers for the USB t0 RS232 Bridge..........cccoiiiiiiiiiiieiiiiiiee e 29
Step 9 - Connecting the ULINK-ME to the Board and PC ............cocceviiiieiiiiieee e 29
Step 10 - Debugging the Application Project Through UVisiond...........ccccceveeiiiiiiiiieeee e, 32
Appendix A — Libero SoC Catalog SettingsS........ccovvvvvvviiiiiiieeeeeeeeeieeeee 33
Appendix B — Firmware Catalog SettingS......ccccoovveviiiiiiiiiiiiieeeeceeeeeeii, 35
N 0 01T g o LD G SRR 37
(RS A0 O 1 - g o 1= OSSR 43
PrOodUCT SUPPOIT it e e e e e e aaaas 45
OIS (o] 14 [=T AT =T Vo T O PP P P OTRRPRRPN 45
Customer Technical SUPPOIt CONTET........cciiiiiiieiiiiie ettt e et e e s sbeeeeeaaee 45
TECHNICAl SUPPOIT ...ttt et e e s e e e s bb e e e e snneeee s 45
WVEDISILE ..ttt 45
Contacting the Customer Technical SUPPOIt CENEN .........coicuvieiiiiiiieee e 45
R G = Ted ol ot | RS ] o] o o] o S PR OTPR 46

2 Displaying POT Level with LEDs - Libero SoC and pVision4 IDE Flow Tutorial for SmartFusion cSoC



& Microsemi

Introduction

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

e Creating and implementing a Libero® system-on-chip (SoC) v10.0 project using a SmartFusion cSoC
e Configuring the peripherals using SmartDesign

¢ Configuring the analog compute engine (ACE)

¢ Generating the microcontroller subsystem (MSS) Component

e Generating the programming file to program the SmartFusion cSoC device

¢ Opening the project in uVisi0n®4 IDE and Debugger tool from Libero SoC and writing application code
e Compiling application code

e Creating and launching a debug session

¢ Debugging and running the code using Keil uVision®4 IDE

Tutorial Requirements

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

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

e Keil pVision®4.11 version or later

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

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

¢ Keil supplied ULINK2 or ULINK-ME debugger hardware (not supplied with the SmartFusion Kit Board)

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_Libero_Keil _POTlevel tut DF.

Note: Extract design files to root directory.
You can download the programming file (*.stp) in release for this tutorial from the Microsemi website:
www.microsemi.com/soc/download/rsc/?f=SmartFusion_Libero_Keil POTlevel tut PF.
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MSS Components Used

Target Board

ARM® Cortex " -M3 processor

Clock conditioning circuitry (CCC)
General purpose input/output (GPIO)
UART_O

Analog compute engine (ACE)

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 SmartFusion analog channels and ACE that is
used to monitor the voltage across the potentiometer (POT). The UART is used to send the analog-to-digital
converter (ADC) results to a terminal program.

Design Steps

Following are the major steps to be executed for this tutorial:

Create a Libero SoC v10.0 project for SmartFusion cSoC.

Configure the SmartFusion cSoC peripherals.

Generate the SmartFusion cSoC MSS component.

Perform synthesis and layout, and generate a programming file to program the SmartFusion cSoC device.
Program the SmartFusion A2F200M3F or A2F500M3F cSoC device.

Open the software project in pVision®4 IDE and write the application program.

Run an application to monitor the voltage across the POT on the SmartFusion Evaluation Kit Board or
Development Kit Board.

The hardware configuration has four flags:

Over 1.0V
Over 15V
Over 2.0V
Over 25V

The design monitors the voltage across a POT and four flags are included for the voltage monitoring. These
flags are used to drive the four LEDs on the board.
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Working with Libero SoC and pVision

This section describes how to create a Libero SoC project, configure the microcontroller subsystem (MSS),
program the design on the SmartFusion board, and run an application program in the pVision4 IDE.

Step 1 - Creating a Libero SoC Project
1. Launch Libero SoC v10.0 (or later).
2.  From the Project menu, select New Project. Enter the information as displayed in Figure 1 - .
* Name: Voltage_Monitor
e Location: <..> (For example, C:\Microsemiprj\ POT_LED_Libero_Keil)
e Family: SmartFusion

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 and leave others as default

Project

Marme: Yoltage_Monitor|
Location: i MicrosemiprifPOT_LED_Libero_Keil
Prefered HOL bype: () Verilog ) YHDL
Description:
1 Edit Toal Profiles. ..
Device
Farnily: SmartFusion v
Dies AZFZ00M3F L4
Package: 454 FEGA w
Speed: s5TD w
Die Yoltage: 15 w
Operating Conditions: oM 4
Best Typical Worst
Temperature (in degrees Celsius) 1} 25 g5
WCCA volkage (in volks) 1.575 i3 1.425
WCCT 1.5 Yalkage {in walks) 1.6 1.5 1.4
WCZCT 1.8 Yolkage {in walts) 1.9 1.8 1.7
WZCI 2,5 Yolkage (in wolts) 2.7 2.5 2.3
WIZCT 3.3 Yolkage (in wolts) 3.6 3.3 B3]
Design Template
Use template
Core Version

Shaw only latest version

Figure 1 - New Project Dialog Box
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3. Click Edit Tool Profiles and add Keil by clicking on Software IDE as shown in Error! Reference
source not found..

= Tool Profiles

= Tools
- Software IDE Software IDE profiles .:: .q .ﬂ
- Synthesis i / -
- Sirulation -
“op i . . . '
rogrammng = Edit Profile
Marme:
Tool inkegration; FConsole
Wersion: Unknain Ernbedded Workbench 6.0
. m.exe
Location: |C:'|,Keil'gL|V4'|,Uv4.exe | I_Browse... ]
o) (o ]
[Export Proﬁles...] [ oK ] [ Cancel ]

Figure 2 - Selecting Kiel as Software IDE

4. After adding the Profile, click OK to close the Tool Profiles Dialog Window. Repeat the steps (3 and 4)
above for Synthesis, Simulation, and Programming and then click OK to close the Tool Profile dailog
window.

5. Select the MSS core in New Project Dialog Box and click OK.

Note: If SmartFusion cSoC MSS does not appear in the list, refer to the Appendix A — Libero SoC
Catalog Settings to find out how to set your repositories. If your vault does not have the MSS
core, download the core by double clicking on the core name in Design template in New
Project Dialog Box.
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6. The project is created and the Libero SoC window is displayed as shown in Figure 3 - . The
SmartDesign “Voltage Monitor” is created with the instantiation of the MSS component.

“ Libero - C:\Wicrosemiprj¥POT_LED_Libero_Keiltoltage Monitori¥oltage Monitor. prix™

Project  Eile  Edit  VWiew Design SmartDesign  Help
~ e
DPdaex« o
Design Hisrarchy 8 x
F'é £ voltage_Monitor
Show: Components v — -~
= il work (5]
+ §EZ voltage_Monitor
b1 i Voltage_Monitor_MSS_0
I® |55 FESET P M55_RESET_M ENMC B¢ ‘—; IC
Design Hierarchy Files UART 1 p 3 LIART 1
D 1 UART_DE Q@UILSRT O
Design Flow [ 120 IEQ—QRIC 0]
D SPL1EH Q@EFL 1|
. SPI_0E y J12ESEN|
volkage_Moritor [ Q) of o1 ST
= =} MAC_RMII_PHY_MEMT_PADs B @EHMAC RMIPHY MGMT PADs |
Tool D ; MAC_RMIL_DATA_PADs B Q@EMAC RMIT DATA PADS |
& Create Design ?Il,
& Configure M55 Q ) g
B3 cCreate SmartDes... Q
g, e v
. [l »
Design Flow Catalog v
Log [
[=] Mossages | € Errars 14 Warnings L) Infa
©1nco: PAD pin “SmartFusion UART M35 0:UART 1° of ‘SmartFusion UART M35 0° is automatically connected to a top-level port. &
elnfu: PAD pin ‘SmartFusion UART M35 0:UART 0° of “SwartFusion UART M55 0" is automatically connected to a top-level port.
@Info: PAD pin ‘SwartFusion UART M55 _0:I2C_0° of “SwartFusion UART M35 0" is automatically connected to a top-level port. e
Fam: SmartFusion | Die: AZFZ00M3F | Phg: 464 FEGA | Verilog

Step 2 - Con

1.

— 5o .
s £l volkage_Moritor
o)

Figure 3 - The Libero Window After Completing New Project Wizard

figuring MSS Peripherals

Double-click on Voltage_Monitor_MSS_0 to configure the MSS. The MSS is displayed in the
SmartDesign Canvas in a new tab as shown in Figure 4 - .

£ woltage_Monitor_pMss [

‘mmm—I

O/ > REPL L % Y LY

Clock Management Cortanh SR
ENYM Exsternal Memory Controller
| ) 4| = -
I AHB Bus Matrix I I I
lAPB_o B _1
POMA UART_O UART_1
e
=
f— SPI_0 SPI_L
o &
L3l '—',j
o 200 BC_1
- ‘_’E
# L el
Reset Management i GPID EFROM
R SRR
“""’” S A P e = Y
=
RTC
ez L
Hordwars Canfwitin
MSS /0 abric Interface
Rrrwars Conuston
#71 Na Canfigurtin
oazna

Figure 4 - MSS in the SmartDesign Canvas
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The enabled MSS are highlighted in blue, and can be configured in the 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, or clear the 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 is shown in Figure 5 - .

Figure 5 - Enabling the Peripheral
This example uses only the clock management, analog compute engine (ACE), GPIO, and UART_O
peripherals.

2. Disable the following peripherals: MAC, WATCHDOG, Fabric Interface, SPI0, SPI1, 12C0, 12C1,
UART1, and EMC.

Clock Management CortexM3
ENYM External Memory Controller
N | e
# n
lape 0 APB_1
ACE POMA UART_O UART_1
B
= SPI_0 SPI_1
=
wal 05 IZX 0 1
L—a-—-l . i
Reset Management it GPIO EFROM
i T gy N Y
#

— -

MSS [0 abric Interface

¥
]

Figure 6 - Used MSS Peripherals
3. Double-click the Clock Management block and configure as shown below:
e CLKA: On-chip RC Oscillator
e MSS clock source: PLL output
e MSS clock frequency: 80 MHz
Use default settings for all other fields.
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4. After completing the configuration, click OK

Configuring ACE

1.

CLkA

M Microcontroller Subsystem Clockis) Configurator

Actual data is shown in blue.

[ teck control
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clec

Low-Pawer 32 KHz Crystal Oscilator | 0.032 Iz

Clock Conditioninc

FAB_LOCK
100,000 MHz M35_LOCK ACLK (ACE)
1 v
on-chipRC Oscllatr v am S0.000
-9
GO/ 1 2911 ns FOK | o POLKOGAPB.D)
L LS YT
—— o 7850 I
shooo | M
b " PCLKL (AFB_1)
60,000 MHz LM
| f— 50,000 MH:
—
- wmponry L gy
e ae
— 1 po
[I— | | i
m]
MAC 107100 €K
ale :
External 10 /100 CLK ——
— 1 po
[ | C— v
m]
On-Chip RC Oscilator oo | M
Wain Crystal Osilltor v| |zoom | e

Microcontroller
Subsystem
Clock Conditionina

Figure 7 - MSS Clock Configuration

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

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

Configure ACE

Configure ATE [
ADC Configuration
ACLE: B0 MHz

Add service:

Controllar

ADC Clock: 10 MHz

Flags

Resolution: |17

w | bits

Advanced Optians. ..

Active E\EDIaV Prescaler Ini\.

Current Input
Differential Input
Temperature Input
LYTTL Input
Analog Comparator
Sigma Delta DAC

‘ Service

Signal

Sample
time (us)

Package Pin

| SCB ‘

[] ADCEBlockD
[] abcelack1

Cancal

]

Figure 8 - MSS ACE Configuration
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2. Select ADC Direct Input > Add (or, double-click ADC Direct Input) and enter the parameters as
shown in Figure 9 - :

¢ Signal name: TMO_Voltage

¢ Send raw results to DMA: Cleared check box
e Acquisition time: 10 us

¢ Filtering factor: None

Configure ADC Direct Input

TrO Signial narne:

-

| THMO_poltage | [ ]5end raw ADC result ko DMA

Acquisition time: 10,000 s

|:| Linear kransformation

[ ]
[ ]

Cigital filkering

Filtering Fackor: Scale Fackar:

Mone

Offset:

hu

Threshold Detection

i Pt

Threshold | Hysteresis| Assert De-aszert | A
e L Flag Type [¥1] [m¥] Samples Samples
over_1pl WER 1 1
over_1phy ER 1.5 1
over_2ply ER 2 1
aver_2phy WER 25 1 w
[ ] assert flag when post processing completed
(] 4 l [ Cancel

Figure 9 - MSS ADC Direct Input Configuration

3. Next, add the flags as shown in Table 1:
Table 1 - Flag Definitions

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

4. Click OK.

10
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5. Assign the ADC Direct Input Signal to package pin W8 in the Configure ACE dialog box. The
Configure ACE tab is displayed as shown in Error! Reference source not found.
Configure ACE E|

[ Configure A | Contraller Flags

ADC Configuration

ACLE: &0 MHz ADC Clock: 10 MHz Resolution: [ | bits Advanced Options. ..
Add service: £ ﬂ

Active Bipclar Prescaler Inp
ADC Direct Inpik

Current Tnput

Differential Input
Temperature Input

LYTTL Input

Analog Compar atar

Sigma Delta DAC

Service Signal

[] ADCBlackn
[] aDCElack1

Figure 10 - MSS ACE Configuration With ADC Direct Input

6. The next step in configuring the ACE is to enable the sampling sequence. This configuration dialog is
launched by clicking on the Controller tab (next to the Configure ACE tab).

7. Select Manual as the Operating sequence entry in the Controller tab.

Configure ACE E|
Configure ACE | Contraller | Flags
Procedures = J J
Hame [] apCElackn
ADCT_MAIN [] A&DCBiock L
Crperating sequence entry: OAuto @

Details of procedure: ADCO_MAIN

Sampling rate

- Actual Rate|
Signal Ksps

Total samg  Insert operating sequence slot J
’ Calculate Actual Rate

Operating sequence j J J J J
Instiuction SSE Execution|
Time [us

[ OF. ] [ Cancel

Figure 11 - MSS ACE Configuration to Enable Sampling Sequence
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8. Click Insert operating sequence slot as shown in Figure 11 - .
9. Select SAMPLE.

| x| 3] 4]

MOP

SAMPLE
SIMULTAMEDUS SAMPLE
SET INTERRUPT

WAIT TIME

RESTART SEQUEMNCE
CALIBRATE ADC
POMERDCWN ADC
STOR ADC

Figure 12 - Select SAMPLE
10. The Configure SAMPLE window is displayed. Select TMO_voltage and click OK.

Configure ‘SAMPLE

Analog Pad: |l

Description
sample Analog Peripheral,
Only the peripherals that are assigned to this ADC can be selected,

Help (814 | Cancel |

Figure 13 - Configure SAMPLE
11. Click Insert operating sequence slot again and select RESTART SEQUENCE.

o A x| | 4
p— |

MOP

SaMPLE
SIMULTAMECUS SAMPLE
SET INTERRUPT

W IT TIME

RESTART SECQUEMCE

CALIERATE ADC
POSMWERDCAWT ADC
STOP SEQUENCE

Figure 14 - Select Restart Sequence
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12. Click Calculate Actual Rate.

Configure ACE

Procedures

Configure ACE |0

Controller | Flags

& 4| %]

ADCT_MAIN

Details of procedure;

Cperating sequence entry:

Name
[] aDCElackn

[] apCElack

) Auto (&) Marual

ADCO_MAIN

Sampling rate

Actual Rate|
ksps

/i\ TMO_Valtage 0.000

| Signal

& Microsemi
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X

Calculate a round robin operating sequence of the specified signals. ]

|

Calculate Actual Rate 1/' ]

Operating sequence

x| 3| 4

| Instruction SSE Execution)
Time [us

Sample TMO Valtage 11.725

Rlestarts the execution sequence for this timeslot 0,100

[ oK ] [ Cancel
Figure 15 - MSS ACE Configuration: Final Controller Tab
13. The Controller tab window is displayed as shown in Figure 16 - :
Configure ACE 3]
Corfigue ACE | Contraller | Flags
st =5 | |
NERE) [ ADC BlockD
ADCT_MAIN [ ADCElock1
Operating sequence entry: () Auta () Manual
Details of procedure: ADCO_MAIN
Sampling rate
Signal ‘ A“'&i‘pﬂﬂ
TMO Valtage: 63200
Tokal sampling rate: 83.200  ksps
28l A% 34
Instiuction [z
Sample THO Woltage 11.900
Restarts the execution sequence for this timesiot 0.080

Figure 16 - MSS ACE Configuration: Controller Tab
14. Click the Flags tab in the Configure ACE window. This tab lists the flags set from PPE registers.

15. Click the + sign to expand the Flag registers group. The PPE_FLAGSn registers contain the user-
defined flags.
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16. Select PPE_FLAGSO (FLAGBANKO). PPE_FLAGSO 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 4CE | controler Flags |
Select a register to view ACE Flag mapping: fvailable bits of PPE_FLAGS0 register:
¥ Fabric e — ACE ‘ ComexM3| ~
=) Flag Registers Interrupt | Interrupt
e T 3| THO Vakageiover_Tplv 5 118
PPE FLAGS! ( Dxd002145¢) THO_ Voltageover_1p5v 5 113
PP FLiveE2  Def0n21458 ) THO Vahageover_2ov S 120
PPE_FLAGS3 ( 0x4002145¢ ) I 110l gg }g;
<nane>
PRE_SFFLAGS ( retli021460 ) Srened 3 12
<nene> 80 124
<nene> 81 125
8] <none> [ 12
3] <none> & 127
70] <none> 84 128
71| <none> & 129
12| <none> 66 130
13| <none> 67 13
14 <none> =] 132
15| <none> 69 133
16| <none> 70 134
17| <none> 7 135
18] <none> 72 1%
19| <none> 73 137
20| <none> 74 138
71| <rone> 7 139
3] <rone> 7 140
73] <rone> 7 18
4] <none> 7 142
25| <none> 7 143
26| <none> 80 144
27| <none> 81 145
28] <none> 82 146
—feen B S

Figure 17 - ACE Flag Mapping - PPE Flag Registers
17. Click OK to close the ACE configuration window.

Configuring the GPIO Peripheral

Note: If you are not using the SmartFusion Evaluation Kit Board Revision 2 or later, or using the
SmartFusion Development Kit Board, follow Appendix C, Skip Step 3 - Generating the MSS
Component and Step 4 - Generating the Program File.

1. Double-click the GPIO block in the MSS component, configure as shown in Figure 18 - , and click
OK.

B Configuring MSS_GPIO_0 (MSS_GPIO - 1.0.101)

Configuration A

TMultiplexed With 12C1 Peripheral Dedicated 1/Os

GPIO_31: UseasMsSLOPad (ST v 20 ar connec to Fabric |fot Used

GPIO_30:  Use as MSS IJO Pad | Output w Y22  or conneck to Fabric |Mot Used

Multiplexed With UART1 Peripheral Dedicated I/Os

GPIC_29:  Use as M55 /O Pad  |Qutput v W22 or connect to Fabric Mok Lsed
GPIO_28:  Use as M55 If0 Pad | Output w W20 or connect to Fabric Mok Used

Multiplexed With SPI1 Peripheral Dedicated 1/0s

GPIC_27:  Use as M55 )0 Pad Mot Used v W2l or connect to Fabric (Mot Used v

GPIO 2h:  |lse a5 1S5 10 Pad (Bnk |lsed Y3 A4 or ronnect bo Eabric Mok | lsed L3 b

Figure 18 - Configure MSS_GPIO_0

2. This example requires GPIO_31, GPIO_30, GPIO_29, and GPIO_28 to be connected to LED_8 to
LED_5 on the SmartFusion Evaluation Kit Board.

3. Click File > Save to save the Voltage_Monitor_MSS.
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Step 3 - Generating the MSS Component

1. Right-click on Voltage_Monitor_MSS_0 on the Voltage_Monitor_MSS tab and select Update
Instance(s) with Latest Component... as shown in Figure 19 - .

!-'5 @ Yoleage_Monitor [ | a woltage_Monitor_MSS [
~
=B
=) i Voltage_Monitor_MSS_0 tfﬁ;
WES REGET [ M55 _RESET_N EMCE
» : UART_1E -
i UART D&
%‘ 20 0
- @ Lock Position Auto-Arrange
o
o @' Configure
I o ¥ Delete
_________________________ Replace Component For Instance(s). ..
Q Update Insk (s) with Latest Component. ..
Q <~ Clear User Connections
[ _
» < )
¥

Figure 19 - Updating the MSS

2. Click Design > Configure Firmware as shown in Figure 20 - .
Project  File  Edit  Wiew SmartDesign  Help
D [’_"f "a Mal = Corfigure Firmware

== "''& Generate Programming Data

Reports
Figure 20 - Opening Design_Firmware

On the 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 Keil-MDK as the configuration.

Design Hierarchy

ol | B oo rona | B votor oo o) | B oesion rrewane
[Generate I Instance Name Core Type. version Compatible Hardware Instance

1 oF & o L 2.2.102 , |Vokage_Monikor_MS5
| Ly M3S_ACE Driver_0 IMS5_ACE _Driver 23,105  |Vokage_Monitor_M55:M55_ACE_0
g By M35_GPIO_Driver 0 M55_GPIO_Driver 2.0.105 4 |Vokage_Monkor_MS5:M55_GPIO_0
Fl o [ TS 22,101 o |Vokage_Moritor M55
5 o ] 2.2.102 1 |Vokage_Moritor_M55:M55_ENVH_D
o =] o 20,102 |vokage_Monko
| o ] 20,100
e | O 21101 s g
o B, MSS_UART Driver 0 S5 _UART _Driver 23,101, |Vokage_Monor_MSS:MSS_UART_0
ﬂ - PA W P \oktage_Moritor

B Configuring SmartFusion_cwsis_paL _... [Z]B)X]

Configuration

Software Tool Chain |Ki-MD+

Hep v ok Cancel

Figure 21 - Configuring SmartFusion_CMSIS_PAL_0

3. 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.Appendix B — Firmware Catalog Settings

4. Click File > Save to save the Design_Firmware.
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5. Save the design and generate the component by clicking Generate Component or by selecting
SmartDesign > Generate Component from menu.

@ £ volage_Monitor* [ | &3 vlkage_Marnitor_MS5 Reports

BE | Generate Component

(%)
o ) |
Voltage_Monitor_MSS5_0 |

D | |

0| | "M6S_RESET N MSS_RESET_N  GPIO_31_OUT GPIO_31_OUI

—° TMO_Voltage GPIO_30_OUT GPI0_30_OUT
VAREFO VAREFO GPIO_29_OQUT GPIO_29 OUT

o° GPIO_28_OUT GPIO_28_OUT

- UART_0EI¢ FIUART O |

“ Fr

2N

@

A

Figure 22 - Generating the MSS Component

6. After successful generation of MSS component the log window displays the message “Info:
'Voltage_Monitor' was successfully generated. Open datasheet for details”. The datasheet has
the Project information like Generated files, used 10’s and Memory map etc.

7. Confirm that the Keil folder is created with the subfolders and files shown in Figure 23 - .
Files g X

+- ] icomponent
|:| conskraink
[ coreconsole
7 designer
[ Firmware
[ hdl
=[] keil
[ crasis
[ drivers
[ drivers_config
hal
mnair. c
wolkage_Monitar_bww_platform. b
Yoltage_Monitor_M3S_MSS_CM3_0.0vmnpw
Yolbage_Monitor_M35_MSS_CM3_0_app.ini
Yoltage_Monitor_MS5_MS5_CM3_0_app.u...
Yolbage_Monitor_M35_MSS_CM3_0_hew_pl...
L1 phy_synthesis
+- [ simulation
|:| smarkgen
[ skimulus
[ synthesis
+- [ wiewdraw

Ry

(I [ [P [P P [P

Figure 23 - Files Window
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Step 4 - Generating the Program File

Libero SoC provides the push button flow for Generating programming data of the project in a single step.
By clicking Generate Programming Data, you can complete the synthesis, place and route, verify 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 Libero SoC Quick Start Guide.

Push-Button Design Flow

1. Click Generate Programming Data as shown in Error! Reference source not found. to complete
the place and route, verify timing, and generate the programming file. This completes the.fdb file
generation.

Project  File Edit  Wiew Design Tools  Help

NEeH=22 (0

Design Hierarchy |zenerake Programming Data| & X

Figure 24 - Build the Project
2.  The Design Flow window looks as shown in Figure 25 - .

Voltage_Monitor = D

Tool
4 b Create Design
v & Configure MSS
E2 Create SmartDesign
Create HDL
Create HDL TestBench
¢ View/Configure Firmware Cores
» Verify Pre-Synthesized Design
» Constrain Design
4 F» Implement Design
b3
4

<

S Synthesize
» Verify Post-Synthesis Implementation
. Simulate
> % Compile
> # Constrain Place and Route
?53 Place and Route
4 b Verify Post Layout Implementation
. Simulate
(&, Verify Timing
o Verify Power
U Export Back Annotated Files
431 Generate Programming Data

S S <«

<

4 » Program Design
@‘ Program Device

> b Debug Design

4 » Handoff Design for Production
-@ Export Programming File
+L| Export Pin Report
+L| Export IBIS Model

4 » Develop Firmware
B write Application Code

Figure 25 - Design Flow Window After Building the Project
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Step 5 - Programming SmartFusion Board Using FlashPro

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

Jumper Settings for SmartFusion Evaluation Kit Board

1.

a kw0

o

JP10: Short pin 1 and 2 using a jumper

JP7: Short pin 1 and 2 using a jumper for LCPS mode
J6: Connect pin 1 and 2 using the jumper

JP6: Connect pin 2 and 3 using the jumper

J13: Connect the USB cable to J13 connector. Install the FlashPro drivers if they are not already
installed

J14: Connect second USB cable for power
JP11, JP12, JP13, and Jpl4: Short pin 2 and 3 using a jumper (in A2F - EVAL - REV 2)

Jumper Settings for SmartFusion Development Kit

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 2:

Table 2 - Jumper Settings for Development Kit Board

Factory Default Factory Default Factory Default
JP1:12 JP12: 12 JP21: 12
JP2: 12 JP13:1-2 JP22:2-3
JP4:1-3; 79 JP14:1-2 JP23:1-2
JP5:1-2;3+4 JP15: 12 JP24: 12
JP6: 23 JP16:2-3 JP27:1-2

J7: 2-3; 6-7; 10-11; 14-15 JP17:2-3 JP28:1-2
JP7:12 JP18:1-2 J32:1-2,34;,5-6
JP8: 3-4; 7-8; 11-12; 15-16 JP19:2-3 —
JP11:1-2 JP20: 12 -

18
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Programming the Device

1. Double click Program Device under Program Design in the Design Flow window to program the
SmartFusion cSoC device.

2. Click Yes when it prompts that the 1/0O 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 Tech Support at
soc_tech@microsemi.com.

Voltage_Maonitor E o @'

Tool

4 » Create Design
74 & Configure MSS
E3 Create SmartDesign
Create HDL
Create HDL TestBench
& View/Configure Firmware Cores
» Verify Pre-Synthesized Design
Constrain Design

<

S Synthesize
» Verify Post-Synthesis Implementation
. Simulate
o % Compile
> # Constrain Place and Route
9,; Place and Route
4 p Verify Post Layout Implementation
. Sirmulate
(&, Verify Timing
El Verify Power

>
b
4 ¢ Implement Design
»
4

S S <

-F‘| Generate Programming Data

4 p_Program Design
@‘ Program Device
> b Debug Design

4 p Handoff Design for Production
48 Export Programming File
+| Export Pin Report
+| Export IBIS Model

4 » Develop Firmware
B write Application Code

<

Figure 26 - Design Flow Window

You can also run FlashPro interactively by right clicking on Program Device in Design Flow window and
selecting Open Interactively. For more information on FlashPro refer to the FlashPro User’s Guide.
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Step 6 - Building the Software Application through Keil pVision®4
IDE

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

Voltage_Monitor =]

Tool

4 p Create Design
"4 &4 Configure M55
B3 Create SmartDesign
Create HDL
Create HDL TestBench
& View/Configure Firmware Cores
> # Verify Pre-Synthesized Design
» Constrain Design
4 » Implement Design
4
4

<

S Synthesize

P Verify Post-Synthesis Implementation
. Simulate

B Compile

» Constrain Place and Route

213 Place and Route

P Verify Post Layout Implementation
. Simulate
(%, Verify Timing
o} Verify Power

% Export Back Annotated Files

,‘ﬂ Generate Programming Data

Program Design

ﬁ Program Device

Debug Design

Handoff Design for Production

4 Export Programming File

1 Export Pin Report

+ Export IBIS Model

v v

® S <

|KS

[
v w

rite Application Code

Figure 27 - Invoking pvision4 Project from Libero SoC
2. The pVision perspective looks like Figure 28 -

Fil:  Edit iew Project Flash Debug FPeripherals Tools  SVCS  Window Help
HA - IR - PRRN®R = I | A Qe e
oo BB @ bl | CortexMIFlash S

(= = warkSpace
SR
(=] 23 Cortex-M3 Flash
[ QSIS
{17 Headers
{7 drivers
27 hal
{2 drivers_ronfig
=) £3 Wolkage_Monitor_MSS_MSS_CM3_0_app
= 524 Cortex-M3 Flash
[#{7] Source Files
{2 Library Files

< i} I 3
= Project | @ Books | {} Functions| (1 Templates|

Build Output

ULINK Cartex Debugger I

Figure 28 - nVision4 Project
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3. Copy the code provided below and paste it in main.c file under the
Voltage_Monitor_MSS_MSS_CM3_0_app project in the pVision editor and delete the existing code.

/*******************************************************************************

* (c) Copyright 2011 Microsemi Corporation. All rights reserved.

*

* Sample test program for the SmartFusion ACE. TMO is used to monitor the

* wvoltage across the potentiometer. The UART is used to send the ADC results

* to a terminal program. The hardware configuration has four flags:

* - over 1.0v
* - over 1.5v
* - over 2.0v
* - over 2.5v

* The flag values are displayed on the SmartFusion eval board LEDs.

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

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

#include <stdio.h>

int main ()
{
size t rx size;

uint8 t rx buff[l];

const uint8 t greeting[] = "Welcome to Microsemi's SmartFusion Voltage
Monitor\n\r";
const uint8 t instruction[] = "\n\rPress Any Key\n\r";

int32 t flag status 2p5v, flag status 2pOv, flag status 1p5v, flag status 1lpOv;
uint32 t gpio output;

/*Initialize and Configure GPIO*/
MSS_GPIO init();

MSS GPIO_config
MSS GPIO_config
MSS GPIO config
MSS GPIO config

( MSS_GPIO 31 , MSS_GPIO OUTPUT MODE
( MSS_GPIO 30 , MSS_GPIO OUTPUT MODE
( MSS_GPIO_29 , MSS_GPIO OUTPUT MODE
( 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
)i

/*Initialize ACE*/
ACE init( );

MSS UART polled tx( &g _mss uartO, greeting, sizeof(greeting) );

MSS UART polled tx( &g mss uart(O, instruction, sizeof (instruction) );
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for (;:)

{

rx size = MSS UART get rx( &g mss uart0O, rx buff, sizeof (rx buff));
if (rx_size > 0)

{

uint8 t display buffer[32];

uintl6_t adc_result;

int32 t adc_value mv;

adc_result = ACE_get ppe sample( TMO Voltage );

adc_value mv = ACE convert to mV( TMO Voltage, adc_ result );

if ( adc_value mv < 0 )

{

snprintf ( display buffer, sizeof (display buffer),

"-%d.%d V\n\r", -adc value mv / 1000, -adc value mv % 1000);
}

else

{

snprintf ( display buffer, sizeof (display buffer),

"%d.%d VA\n\r", adc_value_mv / 1000, adc_value_mv % 1000);
}

MSS UART polled tx string( &g mss uartO, display buffer );

/* Checking the status of Voltage flags */

flag status 2p5v = ACE get flag status(TMO Voltage over 2p5v);
flag status 2pOv = ACE get flag status(TMO Voltage over 2p0Ov);
flag status 1lp5v = ACE get flag status(TMO Voltage over 1pb5v);
flag status_1pOv = ACE_get flag status(TMO_Voltage over 1pOv);

/* Voltage flags are displayed on the LEDs through GPIO */

if ( flag status 2p5v == FLAG ASSERTED )
gpio_output = ~(
MSS GPIO 28 MASK |
MSS GPIO 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_ 1p5v == FLAG ASSERTED )
gpio_output = ~(
MSS GPIO 28 MASK |
MSS GPIO 29 MASK );
else

if ( flag status 1pOv == FLAG ASSERTED )

22
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gpio_output = ~(

else

MSS GPIO 28 MASK );

gpio output = (

MSS GPIO 28 MASK |
MSS GPIO 29 MASK |
MSS GPIO 30 MASK |
MSS GPIO 31 MASK );

MSS GPIO set outputs( gpio_output );

MSS UART polled tx( &g mss uartO,

}
}
return 0;

}

instruction,

& Microsemi
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sizeof (instruction) );

/***************************************************************************/

4. Right-click on Cortex — M3 Flash under Voltage_Monitor_MSS_MSS_CM3_hw_platform and select

Build.

[ZIC:

EPruject @Euuks | {} El

File Edit ‘Wiew Project Flash Debug Peripherals  Tools  SWCS Window  Help
EE=2" - N ™| EE B
g A % CortexM3Flash v &K B @,|
main.c 1 v X
EI-E_ WorkSpace 104 else j
- [ 105 if { flag status_iplv == FLAG_LSSERTED
B anm cim eemee = s
Options for Woltage_Monitor_MSS5_MSS_CM3_0_tw_platform - Target 'Cortex-M3 Flash'... Alt+F?
[¥-{7] Headers
[F-(2] drivers Open File
(7 hal Open ListFile
[#- (] drivers _ci Open Map File
[=}-£ Voltage_Monitor_
= E3 Cortex:M3 Pk (14 pepuild oltage Monitar MSS_MSS_CM3_0_ e platformiCartex-h3 Flash)
=3 Source Fil -
H ma\n.\ Build "oltage_Monitor_M35_M35_CM3_0_hw_platform(Cortex-h3 Flash]' F?
[+ Library Fil Translate File
i stop build truction, !
Add Group...
Add Files to Group,.,
Remove Tem LI
S il ok .
L ﬁ Project “oltage_Monitor_MS5_MSS_CM3_0_tnw_platform’ Components hd

Show Include File Dependencies

Build target files

ULINK Cortex Debugger

Figure 29 - Building the Hardware Platform
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5. Right-click on Voltage_Monitor_ MSS_MSS_CM3_app and select Set as Active Project.

File Edit “iew Project  Flash  Debug  Peripherals  Tools  SWCS Window  Help

G239 L ] “SERe Qe 0
$§  cCortechs Flash v A AR
main.c v X
104 else z‘
[ 105 if { flag_status ipOv == FLAG_ASSERTED |
=254 Cartex-M3 Flash 106 gpio_output = ~{
+-{(7 CMaIs 107 M35 _GPIO z4 MASK |
+{] Headers 108 else
#-{7 drivers 108 gpio_output = [
77 hal 110 M35 GPIO 24 MASK |
% [ drivers_config m NS5 _GPIO 25 MASK |
== —— e ns5_GPIO_Z6_MASK |
=24 Cortex-M3 Flash BaaecivsRipieey E MEE_GPIO 27 _MASK |
=59 SourceFiles ]|
main, © 115 M35_GPIO set_outputs( gpio_output j:
+{7] Library Files 116
17 M35 _UART polled tx{ &g m3s_uartl, inscruction, :
118 i
113 H
120 return 0;
1)
e LT T
< | mjf -
] Project [ Bocks | {} Functions | Oy Templates 4 [
] o
compiling hal assert.c... A
assewbling hw reg access.s... | |
compiling cortex nvic.c...
cowpiling ace config.c...
creating Library... =
".\objiVoltage Monitor_M3S_M35_CM3_0O_hw_platform.lib” - 0 Error(s), 1 Warning(s). v
< | Y
Set selected Project active ULIME Cortex Debugger

Figure 30 - Setting the Application Project as Active

6. Right-click on Cortex — M3 Flash under Voltage_Monitor_MSS_MSS_CM3_app and click Options
for project.

File Edit ‘iew Project Flash Debug Peripherals Tools  SWCS Window  Help

. @2 ¥4 Cortex-M3 Flash v i AR
main.c * X
== WorkSpace else Z‘
=45 Yolkage_Monitor_MS5_MS5_CM3_0_hw_platf 105 if | flag_status_1pOv == FLAG ASSERTED |
—-E29 Cortex-M3 Flash 106 gpio_output = ~|
+-{77 CM3I3 107 M35 GFIO 24 MASK
+-{77 Headers 108 else
+-{07 drivers 109 gpio_output = |
w77 hal 110 M35_GPIO 24 MASK |
+-{_7 drivers_config 1 M35_GPIO 25 MASK |
112 MSS_GPIO 26 MASKE |
112 weS GAPTA T OMISE
« Dptions for Woltage_Monitor MS5_MS5_CM3_0_app - Target 'Cortex-M3 Flash'.. Alt+F7
ut )

0, instruction,

Rebuild “oltage_Maonitar_M55_M35_CM3_0_app(Cartexh3 Flash)
Build "oltage_Maonitor_MS5_MSS_CM3_0_app[Caortex-M3 Flash)' FT kssssmssssssissnss

Add Group.., I @

compiling hal asse

|>

assembling hw req

compiling cortex_r

compiling ace_cont é Project "Woltage_Monitor M35_MS5 CM3_0_app' Components
creating Library.. E]
"hobitVoltage Mor V' | Show Include File Dependencies o
S >

Configure target options ULINK Cortex Debugger

Figure 31 - Target Options
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7. Goto the Target tab and change XTAL (MHZ) clock to 80 as shown in Figure 32 - .

W. Options for, Target *Cortex-i3 Flash® E‘
Device Target | Dutput | Listing | User | C/Cee | Asm | Linker | Debug | Utities |

Actel AF200M3F
Code Generation

Rtal (MHz): |80

Dperating system: | Mone j I Use Cross-Module Optimization
¥ Use MicroLIB I

Read/Only Memory Areas Readrite Memory Areas

default  off-chip Start Size Startup default  off-chip Start Size Molnit
v FOmM1: |0x0 (Ox1000000 o r Rahd1: |0x10000000  |Ox100000 r
v a2 [ [
~ ROM3: [ = oMz [ [

on-chip on-chip

[~ IROMI: i v  |RAM7 (0%20000000  |0x10000 r
™ IROMZ: [ rowmemz [ [ ¢

| aK | | Cancel | | Defaults |
Figure 32 - Target Option for Target Cortex-M3 Flash

Close the options dialog by clicking OK.

9. Selectrebuild all target files from the Project drop-down menu. This action compiles all of the source
files and links the object files into an AXF file for debug. Correct any syntax errors and re-build if
necessary.

The following messages are displayed in the console:

Build Qutput ‘CP

C:yMicrosewmipri\POT_LED_Libero Keil\WVoltage MonitorhKeilymwain.c(65): warning: #167-D: argument of type "uintS t *" iz incompatible with parametA

C:hMicrosemipri\POT_LED_ Libero_Keili\Woltage MonitoriKeilimain.c(70): warning: #167-D: argument of type "uintB8_t *" is incompatible with paramet

C:yMicrosewmiprj\FOT_LED Libero Keil\Voltage MonitorhKeilymwain.e(120): warning: #111-D: statement iz unreachable

linking. ..

Programw Size: Code=8110 RO-data=1522 RW-data=164 ZI-data=4988

"'.\Uhj\VDltageiﬂunitu1:71‘15571‘[557(3}137075]3;1.axf" - 0 Errori=s), 3 Warning(s). v

4 ¥
ULINK Cortex Debunoaer

Figure 33 - Build Output

10. Open the Target Options by right-clicking Cortex — M3 Flash under
Voltage_Monitor_MSS_MSS_CM3_app and select Options.

11. Click the Utilities tab on the Options for Target dialog box and clear the “Update Target before
Debugging” checkbox.

% Options for Target "Contex-M3 Flash® E|
Device] Targetl Dulput] Listingl User 1 Eftuﬂ Asm I Lmker} Debug  Utiliies ]
Canfigure Flazh Menu Command

% Lse Target Driver for Flash Programming
[ULINK Cortex Debugger v|  Settings I {lipdate T arget before Debugaing
Init Fil: | | Ea.

" Use External Tool for Flash Programming

Command: | J

Arguments: |

=

oK Cancel ‘ Defaults | Help

Figure 34 - Clear Update Target Before Debugging
12. Click Settings.
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Cortex-# Target Driver Setup §|

Debug] Trace Flash Download ]

Download Function Ra&M for Algorithm
LOAD " Erase Ful Chip ¥ Progiam
Fa_ @ Erase Sectors |V Werify Start: | 0+20000000 Size: |0x0800

" DonotErase | Reset and Run

Programming Algorithm

D escription | Device Type Device Size Addiess Range

Start: | Size

(u].4 | Cancel ‘ Help

Figure 35 - Cortex — M Target Driver Setup
13. Click Add. The Add Flash Programming algorithm is displayed as shown in Figure 36 - .

Add Flash Programming Algorithm &|
| Device Type | Device Size | ~
Ext. Flash 16-bit
ATSARMIN Flazh Or-chip Flazh
ATSAMIMN GPMYM bits On-chip Flash
ATSAM3S Flash On-chip Flazh
ATSAM3IS GPNWM bits On-chip Flash
ATSARIU Flash On-chip Flash
ATSARMI Bank, 1 Flazh On-chip Flash
ATSAMIU GPNYM bits On-chip Flash
ATSAMZ 128kB Flash On-chip Flash
ATSAM I 256kE Flash On-chip Flash
ATSAM T B12kB Flash On-chip Flash
ATSAM < GPNWM bits On-chip Flash
EFt32 Gecko/Ting Gecko On-chip Flash
HT32 Senes Flash On-chip Flash
HT 32 Senes Flash Options On-chip Flash b
Add Cancel

Figure 36 - Add Flash Programming Algorithm
14. After adding the required algorithm, click OK in the Target Driver Setup window.
15. Click OK to close the Options for Target dialog box (Figure 34 - ).

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. 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 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 37 - . Proceed to next step, otherwise follow

3. Step 8 - Installing Drivers for the USB to RS232 Bridge.
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sy Device Manager [ = | [E] éj

File Action View Help
&= 5| s
4 ._;=_.-ﬂ wi-Donthus

-8 Computer

s g Disk drives

- B Display adapters

» -y DVD/CD-ROM drives

>-E"§, Hurnan Interface Devices

g IDE ATASATAPT controllers

s I Keyboards

s --ﬂ Mice and other pointing devices
;- Meniters

» ¥ Network adapters

45 Pope (COM &1 PT)

-"? Silicon Labs CP210x USE to UART Bridge (COM3)
5 - Processors

»-% Sound, video and game controllers
> - Systemn devices
5 E Universal Serial Bus controllers

b

Figure 37 - Device Manager Listing Silicon Labs CP210x USB to UART Bridge Drivers

4. 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 like PUTTY or Tera Term. Refer to the Configuring Serial Terminal
Emulation Programs tutorial for configuring the HyperTerminal, Tera Term, and PuTTY.

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

Connection Description

Enter a name and chooze an ican far the connection:

Marme:
|H_l,l|:uertermina| |

loon:

[ (]S H Cancel ]

Figure 38 - New Connection

6. Select the appropriate COM port (to which USB-Rs232 drivers are pointed) from the Connect using
drop-down list and click OK.
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Connect To

7 2 Hyperterminal

Enter detailz for the phone number that pow want ta dial:

Country/reqgian:

Area code: |:|

Phone number: | |

Copmect using: | EETERM

[ ak. H Cancel ]

Figure 39 - Selecting the COM Port
7. Set the following in the COM Properties window and click OK:
Bits per second: 57600
Data bits: 8
Parity: None
Stop Bits: 1
Flow control: None

COM3 Properties

Part Settings |
Bits per secand: |5?BDEI v|
Diata bits: |8 v|
Parity: |N0ne v|
Stop bits: |1 v|
Flow contral: | [Ei0E £
[ [u]' l ’ Canicel ] ’ Apply ]

Figure 40 - Setting the COM Properties
8. 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.
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Step 8 - Installing Drivers for the USB to RS232 Bridge

Note: To install the USB-RS232 drivers, you should have administrative privileges for your PC.

Use the following steps to install drivers for the USB to RS232 Bridge:

1. 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 - Connecting the ULINK-ME to the Board and PC

This section describes the connection between the SmartFusion Evaluation Kit Board or SmartFusion
Development Kit Board, ULINK-ME, and PC. Make sure to use the appropriate setting for the board that is

being used.
PSRAM AGLP125V5-  A2F500 SRAM  DBY Connector ~ CAN
(1.8V) CSG289  Connector (33V) for CANO  Transceivers

DB9 Connector

IGLOO PLUS Header £ ity Ly for CAN1

BB v 10w
1

DIP Switch

Memory Device

Configuration Headers RealView® Header

AGLP DIP Switch JTAG MUX
JTAG_SEL Switch
FlashPro Header

LCPS Connector

Power Switch
Power Jack

JTAG Chain Configuration Header
1.5 V Header
DB9 Connector for RS485 (UART1)

SmartFusion Device
DirectC Header

Board Reset Switch

PUB Switch
RS485 Transceiver
50 MHz Oscillator

RJ45 Connector for
10/100 Ethernet

RJ45 Connectors for =

EtherCAT Ports USB Connector for UARTO

I°C Headers
10/100 Ethernet PHY .=

SPI Headers
OLED

POT for  EtherCAT Mixed-Signal EtherCAT DACOUT/ DACO and DAC1 Push-Button
Current Monitor PHYs Header ASIC ADC Headers Callibration POTs for Switches
+15 V Bipolar Outputs

Figure 41 - SmartFusion Development Kit Board
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SmarnFusion Device RVI - Header OLED Display

|

, ) :ﬁ)‘ T'-ﬁf?-r TR TTRREGT - '
B ,r?" g | }- Potentiometer
i
USB Program & = oo foud
Debug Interface =2 A} R - ’ &)
. ‘: & =i ey - 5Debug |0s
il - aniaili= - A%, o =3
H © Ep " EER, Reset Switch
119, ©) 7 = [u 2 b =)
= ' g s @ ma) A= Li g e
M ;\ :; { — = Debug Select
101100 Ethernet g f A ey, R
Interface : B e Iy 2 S & 8 User LEDs
- & = T
= —aTr e S JTAG Select
Regulators IS,
1= {e - PUB Switch
R o 5 e .
US8B Power & = LY NS B b o bl - SPI-Flash Memory
USB-UART Interface :.’ = 3 = o > e T =)
- — o o [ u| Mo L i
= r “s = ] = )
@0 1 o it'\ l
™) QO e o @,
\ T H 11 ik bd | ) T \ { | |
\ | \
User SW1 Mixed-Signal 20 MHz 32,768 KHz VRPSM Voltage User SW2
Header Crystal Crystal Option

Figure 42 - SmartFusion Evaluation Kit Board

Vref e NC
TRST|| @@ GND
TDI [ X J GND

™s || ®® || anD
TCK ~ @@ |4 GND
NC _e®® [/ GND
™00 [| ®® || GND
SrRsST|| ®® || GnD
NC ee || GnD
vccs|| @@ || GND

Figure 44 - ULINK-ME Header

Using the SmartFusion Development Kit Board

1. Connect a USB A-Mini B cable between your PC and the SmartFusion Development Kit Board (J9).
This is used to display the HyperTerminal communications.

2. Verify that the ULINK-ME debugger is connected to the SmartFusion Development Kit Board (J3) and
also to your PC via USB A-Mini B cable. The ULINK-ME adapter has one LED that indicates
connection status in the following ways:

¢ Slow flashing indicates that ULINK-ME is ready to communicate with the debugger.
o Fast flashing indicates that the target board is executing the program under debugger control.
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e ON during debugging indicates that the debugger has halted the target board.
e ON during download indicates that target download/verification is in progress.
3. Change the switch SW9 to ON position.
4. Connect pin 2 and 3 on the jumper JP7 on the SmartFusion Development Kit Board.

Using the SmartFusion Evaluation Kit Board
1. Connect a USB A-Mini B cable between your PC and the SmartFusion Evaluation Kit Board
(RVI-Header). This is used to display the HyperTerminal communications.

2. Verify that the ULINK-ME debugger is connected to the SmartFusion Evaluation Kit Board (J3) and
also to your PC via USB A-Mini B cable. The ULINK-ME adapter has one LED that indicates
connection status in the following ways:

¢ Slow flashing indicates that ULINK-ME is ready to communicate with the debugger.

e Fast flashing indicates that the target board is executing the program under debugger control.
« ON during debugging indicates that the debugger has halted the target board.

¢ ON during download indicates that target download/verification is in progress.

3. Connect pin 2 and 3 on the jumper JP10 on the SmartFusion Evaluation Kit Board.
4. Connect pin 1 and 2 on the jumper JP6 on the SmartFusion Evaluation Kit Board.
5. Connect pin 2 and 3 on the jumper JP7 for Keil debugging mode.

Figure 45 - SmartFusion Evaluation Kit Board, ULINK Debugger, and USB Connections
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Step 10 - Debugging the Application Project Through pVision4

1. Download the processor code to the SmartFusion eSRAM and execute it via the debug hardware by
selecting Start/Stop Debug Session from the Debug drop-down menu. The code will automatically
‘run to main’ and then stop.

‘@ D:\Deepthilsatish_D\Woltage Monitor\Voltage Monitor\Keil\Woltage Monitor_MSS_MSS_CM3_0_app.uvproj - pVi...
File Edit View Project Flash Debug Peripherals Tools SVCS Wi

D Ha £+ 2R |9 - "
SEO BEG U j|@,|3|.=lwl,;| -[@]

Registers X
Al Mask: I™ Case Sen
SlZe t rx_size;
u1nr.8 t rx_buff[1]: Name Addr.. | Type
nxoooooznc BOSE SuB sp,sp, #0x78 + {0 Simul...
const uint8_t greeting[] = ' + Perip...
uxaaooozu FO4F0234 MOV rz, #0x34 o | =B vota.. Application
R SARARRSR e + Module
= == # Module
RS 0:00000.. £] mainc b i Modue
A7 0440003, B0 '+ - over 2,67 }j e m":“:e
R8 0x00000... — o1 * The flag values are displayed on t i e
R3 0520000... 012 ##nssnsn PUPPYPP PPpE 2 Module
R0 0x00008... 03 & o
A1t 050F47.. 014 #include "mss_wart.h" i At
F ¥ 015 #include "mss_ace.h”
016 #include "wss_gpio.h"
017 #include "ace_handles.h"
#include <stdio.h> __rl
»

Load "D: \\Deepthl\\satlsh D\YVoltage Monitor\\Vo. Name Value [<
< > 1%_size <out ot scope> Pz
-

= *w_buff 0x2000141C[ ... ]

Aanantarar

ASSIGN BreakDisable BreakEnable BreakKill | [~

K Gdlocals |j'1ewuau 1

Figure 46 - Debug Session
The Registers Window is displayed by default in the Project Window. To modify a register value, select
the value and press F2, or double-click the value.
2. Click the Run icon from the debug toolbar, or select Run from the Debug drop-down menu, it should
display the following message in HyperTerminal:
Welcome to Microsemi’s SmartFusion Voltage Monitor
Press any Key
3. Move your cursor into the HyperTerminal window and press any key on your PC keyboard. The

voltage measurement is displayed. In addition, also observe the LEDs on the SmartFusion Evaluation
Kit Board. They are illuminated when one of the voltage monitor flags is asserted.

4. Adjust the POT while pressing a key and observe that the voltage measurement is continuously
updated

= hyperterminal - HyperTerminal
Ele Edt Yew Cal Transfer Help

e @3 DB &

Welcome to Microsemi’s SmartFusion Voltage Monitor

Press Any Key
1.608 V

Press Any Key
2.164 ¥
Press Any Key
2.349 ¥
Press Any Key

2.486 V

Press Any Key
2.560 V

Press Any Key
1.234 ¥

Press Any Key

Cannected 0:00:34 Autodetect  S7E00FN-1 | © CATS UM

Figure 47 - HyperTerminal Window

Observe the state of the LEDs as the POT is adjusted. Confirm that the flags work as specified in the
ACE configurator. To stop the program, click on the ‘Stop’ icon (@) on the debug toolbar or Stop from
Debug menu.
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Appendix A - Libero SoC Catalog Settings

The following steps show how to configure your vault location and set up the repositories in Libero SoC.

1. On the Catalog window, click Options.
=
@ - -
Mame Add Core to vaulk
= Reload Catalog
Bus Interfac w
Clock & Man/ %
DSP
Memory & Controllers
Peripherals
Processors
User Defined
Figure 48 - Catalog — Options
2. The Options window is displayed. Click Repositories under Vault/Repositories Settings add the
following in the address field:
o 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.
M Options E|E\
= Vaultﬂuﬁe:ispwtoos:iésﬂg:ttings
W vault location wine, ackel-ip,com/repositories{SgCare Remave
(= View Settings v, ackel-ip.com|repositories|DireckCore
Display e, ackel-ip.com/repositories Firmware
Filters
Figure 49 - Setting Repositories
3. Click on the 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.
M Options El@‘
= Yault[Repositories Settings
W Repositories Current vault location: C:\Documents and Settings|donthusApplication |
kB 5t location
=1 View Setltm = Erowse to
Display location
Ficers i) Select new vault location:
:\Documents and Settingsidonthus! Application DatalActelitaols
Figure 50 - 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.

ﬂ Firmware Catalog E@@

File view GEEE Help
a Reload Catalog
Yault/Repositories Settings.. . Search by all fields (30/30):
oAl Ty vounjwen veen opusker .Q a

display only the latest version of a core e
Name Wersion Size (MB) Status C
CoreAl Driver 3.0.101 0.43

CoreAhbMym Driver 2.1.102 0.23

CoreGPIO Driver 3.0.101 0.55

Corel2C Driver 2.0.103 0.43

Corelnterrupt Driver 2.1.102 0.2

CorePWM Driver 2.0.102 0.26

CoreSPI Driver 2.3.103 0.31

CoreTimer Driver 2.1.101 0.3

CorelUARTaph Driver 2.1.102 0.39

CoreWatchdog Driver 2.1.101 0.26

Fusion-I1 IAR EWARM Flash loader 1.0.101 0.049

Fusion-II IAR Embedded Workbench device descri... 1.0.2 0.022

Fusion-11 5P1 Driver 1.0.3 0.11

Fusion2 In-Application-Programming 1.0.2 0.56

Hardware Abstraction Layer {(HAL) 21.1(% 0.13 2.1.102 is available for download
SmartFusion CMSIS-PAL 2.0.100 {(*) 0.34 2.1.100 is available For download
SmartFusion Chip Boot 1.3.1 0.091

SmartFusion MSS ACE Driver 2.0.102 2.3

SmartFusion MS5 GPIO Driver 2.0.103 0.75

SmartFusion MS5 12C Driver 2.0.101 0.55

SmartFusion M55 Peripheral DMA Driver 2.0.102 0.7

LSVOT i ~
No core selected
_Q’ New cores are available for download  |Download them nowe! @ Download Generate
Change vault and web repositories locations

Figure 51 - 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 needed):
e www.actel-ip.com/repositories/SgCore
e 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.

If new cores are available for download, click Download them now! to download the new cores to the
vault.
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Configuring the GPIO Peripheral

1. Double-click the GPIO block in the MSS component, configure as shown in Figure 52 -, and click

OK.
B, Configuring MSS_GPI0_0 (MSS_GPIO - 1.0.101)
Configuration ~

Multiplexed With I2C1 Peripheral Dedicated If0s
GRIO_31:  Lse as MSS 1O Pad U20  or connect to Fabric
GRIC_30:  Lse as MSS IO Pad Y22 or connect to Fabic

Multiplexed With UART1 Peripheral Dedicated I/0s
GPIO_ 20 Use as M55 I/0 Pad W22 or connect to Fabric
GPIO_ 28 Use as M55 I/0 Pad W20 or connect ko Fabric

Multiplexed \With SPIL Peripheral Dedicated Ij0s
GRIO_27:  Lse as MSS 1)O Pad W21 or connect to Fabric
GPIO 2R llse as MSS T Pad 'm A8 or connect bo Fabric 'm %

[ Ok ] [ Cancel ]

Figure 52 - Configure MSS_GPIO_0

This example requires GPIO_31, GPIO_30, GPIO_29, and GPIO_28 to be connected to LED_4 to
LED_1 on the SmartFusion Evaluation Kit Board (D4 to D1 on the SmartFusion Development Kit
Board). These signals will be routed through the fabric to 1/0 pins H17, C19, B20, and B19,

respectively.
2. Click File > Save to save the Voltage_Monitor_MSS.

Generating the MSS Component
1. Right-click on Voltage_Monitor_MSS_0 component on the Voltage_Monitor tab and select Update
Instance(s) with Latest Component... as shown in Figure 53 - .

S wbage porkor [ (55 vohage_Moriter_MSS.

»

1)
£o
%] | Vellage_Manitor MsS_ 0 L
-y CEESEEETHEB N RESET N ML

o E @ ook Position Raibo-Revanas

& Cotore
p
Eaiiaie Comparen e et anosis)

| SR

Upcistn Iratarca{x] wath Labest Component....

#

W Cear Ukier Carvmctons

Culr

Figure 53 - Updating the MSS
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2. Promote the M2F_GPIO [31:28] pins to top level.

!—6 a voltage_Monitar® @ | a Yolkage_Monitor_MSS D |
&
=8
b1 Voltage_Monitor_MSS_0 l
|| (MBS REELN MES_RESET N (ke
™D _veltage TVD_\oltage e 1
%‘ VAREFD VAREFO IEFf ="
o LR X EERT 0
o Promate ta Top Leve
o
@1' Invert
Mark Unused
[5] v
¢ &dd Pins ko Group 3

Figure 54 - GPIO Pins Promoted to Top Level
3. Click Design > Configure Firmware as shown in Figure 55 - .

Project  File  Edit

&=

Design Hierarchy

View

)

ST SrnarkDesign

Reparks

- - .
Figure 55 - Opening Design_Firmware

Help

& Configure Firmware

D Generate Prograrmming Data

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.

SmartFusion_CMSIS_PAL

startPagl] | B2 vokage_Monikor) | B vokage_Monitor ms[) | B DESIGN_FIRMWARE
|Generate | | Instance Name | Core Type | version | Compatible Hardware Instance

1 @ B HaLo HAL 2.2.102 o, |Voltage_Monitar_MSS
2 qa MSS_ACE _Driver_0 MSS_ACE_Driver 2.3.105 ., |Voltage_Monitor_MSS:MSS_ACE_0
3 % MS5_GPIO Driver_0 MS5_GPIO_Driver 2.0.105 o, |Voltage_Monitor_MSS:MSS_GPIO_0
14 D MSS_IAP Driver_0 IMSS_IAP_Driver 22,101 o |Voltage_Monitar_MSS
S O '_'_1 MSS_YM_Driver 0 1M55_NVM_Driver 22,102 o |Voltage_Monitor_MSS:MSS_ENYM_0
3 O IR, 1M55_POMA_Driver_0 M55_POMA_Driver 2.0.102  [Voage_Monitor_MSS:MS5_DMA_O
7 O '_-] MSS_RTC Driver_0 M55_RTC_Driver 2.0.100 _Monitor_MS5:MSS_RTC_0
8 O R, 155_Timer _river_0 Mss_ er 2.1,101 o/ |voktage_Monkor_mssiMss_TIMER O
9 "_:.! MSS_UART Driver_0 MSS_UART Driver 2.3.101  |Voltage_Monitor_MSS:MSS_UART_O
A

E} |SmertFusion_CM5]S_PAL_U

B Configuring SmartFusion_CMSIS_PAL ... E\@|E|

Configuration

Software Tool Chain [Kei-MDK

Voltage_Monitar_MSS5

Figure 56 - Firmware Configuration Settings — CMSIS Peripheral

5. 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.
6. Click File > Save to Save the Design_Firmware.

38

Displaying POT Level with LEDs - Libero SoC and pVision4 IDE Flow Tutorial for SmartFusion cSoC



& Microsemi

Appendix — C

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

@ 5 voltage_Moritor* [ | &3 voltage_Monitor_MSS
A
iaenerate Component

Voltage_Monitor_MS55_0

MSS_RESET M M2F_GPO_31 M2F_GPO_31
TMO_Voltage M2F_GPO_30 M2F_GPO_30
VYAREFO M2F_GPO_29 M2F_GPO_29
M2F_GPO_238 M2F_GPO_28
UART O HUART 0
e
B
< >

Figure 57 - Generating the MSS Component

8. After successful generation of project, the log window displays the message “Info: 'Voltage_Monitor’
was successfully generated. Open datasheet for details”. The datasheet has the Project
information such as the generated files, used 10’s, memory map, etc.

9. Confirm that the Keil folder is created with the folders and files as shown in Figure 58 - .

[ ] constraink
L] coreconsole
+ | ] designer
+- ] Firmware
[ hdl
=[] kel
+- [ CMSIS
# [ drivers
+ ] drivers_config
+ ] hal
main.c
Yolkage_Monitor_hw_platform.h
EI Yolkage Monitor_MSS_MSS_CM3_0.uvwmpw
EI Yoltage_Monitor_MSS_MS5_CM3_0_app.ini
Yolbage_Monitor_MSS_MSS_CM3_0_app.uvproj
Voltage_Monitor_MSS5_MSS_CM3_0_hw_platform,uvproj
[ phy_synthesis
+ [ simulation
[ ] smartgen
L] stimulus
L] synthesis
[ tooldata
+ [ viewdraw
Woltage_Monitor.prix

Figure 58 - Files Window

Generating the Program File

Libero SoC provides the push button flow for generating programming data of the project in a single step. By
clicking the Generate Programming Data, you can complete the synthesis, place and route, verify 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 details; refer to the Libero SoC Quick Start Guide.

Push-button Design Flow
1. Click Edit I/O Attributes under Constrain Place and Route in the Design Flow window.
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Design Flow & X
Yoltage_Monitor

1 Tool

[ v = Create Design

174 & Configure MSS

| B3 Create SmartDesign

T Create HOL

&7 viewjConfigure Firmware Cores
# Verify Pre-Synthesized Design
(= Constrain Design
i “#= Import 1fO Constraints
Import Timing Constraints

Implement Design

S Synthesize
| - Yerify Post-Synthesis Implementation

p Compile

| = Constrain Place and Route
== " Edit 1/ Attributes
| () Edit Timing Constraints
[ = % Floorplan
| ?ﬁ Place and Route
| & Verify Post Layout Implementation
| % Export Back Annotated Files

&) Generate Programming Data
Program Design

%.: Program Device
Debug Design

L3 Instrument design

= Handoff Design for Production

: Export Programming File
| +_] Export Pin Report

+ZJ Export IBIS Mode!
Develop Firmware

& Write Application Code

i

i

il

W

uDesonNFioN._FCan
Figure 59 - Configuring SmartFusion_CMSIS_PAL_0
2. Make the following pin assignments in MultiView Navigator window as shown in Figure 60 - :
e GPO_281to0 B19
e GPO_29to B20
e GPO_30to C19
e GPO_31to H17

= MultiView Navigator [Voltage_Monitor *] - [0 Attribute Editor] o
“4E Ele Edt View Logc Formst Tools Window Help -| & %

@ &2 A% SCRCH N -R-h OrEE £+ S5
=l
= Ny Loged Pot Mame, | Group | Macro Coll | Pin Humber| Locked |Bank Mame SIL"ﬂ_d ngﬂ'
# ol MIF_GRO_Z8_psd
# &k MIF_GPO_29_psd 1 HZ2F_GP0_23 ADLIB-OUTE.. 813 Bankl  LVTTL 12
# ol ”---Nﬂ‘ 2 MZF_GPO_29 ADLIB-OUTE.. B20 ] Barkl | LWTIL 12
¢ 8% EREEES | [ jussrnn ADUBOUTE.  C19 Bakd | WTTL

ADLIB:OUTE LY

5 M55 RESET... ADLIBINEUF... A1 ] Blank2 LYTTL

¥

L4
Jh, |h. cmmg] AT T> T ports £ Package s [
= N | =1 T\output { resks }Frdi ]

|Ready row 4, col 4 FAM: SmartFusion DIE: ASF200M3F PACKAGE: 454 FBGA

Figure 60 - MultiView Navigator GUI
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3. Commit and check the edits using File > Commit and Check. Correct any errors that are reported in
the MVN log window.

4. Close the MultiView Navigator using File > Exit.
5. Close the Designer window and select Yes when it prompts to save changes.

£ Designer - [Voltage_Monitor*] [: l_D|[§|
®
DEeM? @TERE » R=BEJ &0

| Design Flow I

8.8

MultiView N
YOI I | -
Metlist N 170 Attnbute it i Smart
Viewer PinE ditor ChipPlanner Editor E ditor Analyzer Power
-
Version: 10.0.9.22 A

Lo

Release: 10.1

Opened an existing Libero design Voltage Monitor.adb.

The Execute Script commsand succeesded ( 00:00:45 )

< >
A - Ty am £ Errors } warrings ) Info [

Ready FAM: SmartFusion DIE: AZFZ00MSF PKG: 484 FBGA

Figure 61 - Designer Window

6. Click Generate Programming Data to complete the place and route, verify timing and generate the
programming file. This completes the.fdb file generation.

‘oltage_Monitor = |§| G

Tool |
v = » Create Design
"4 & Configure MSS
B3 Creste SmartDesign
Create HDL
B Create HOL TestBench

&7 ViewjConfigure Firmware Cores
= » VYerify Pre-Synthesized Design
B simulate
= » Constrain Design
g Import 10 Constraints
Import Timing Constraints
= » Implement Design
v = "G Synthesize
] Constraints
= P verify Post-Synthesis Implementation
. Simulate
v = By compile
= [ Constraints
componentiworkiVoltage_Manitorivalt...
componentiworkiVoltage_Monitor_MS...
synthesis\Voltage_Monitor _sdc.sdc
= P Constrain Place and Route

T " CreatefEdit IjO Attributes

() CreatefEdit Timing Constraints
& Floorplan
9& Place and Route
=k Werifw Poct | avaut Imnlementation

)
Figure 62 - Generating Programming Data
The Design Flow window looks as shown in Figure 63 - .
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Voltage_Monitor = o g’

Tool

4 b Create Design
7 &5 Configure M55
B3 Create SmartDesign
Create HDL
Create HDL TestBench
& View/Configure Firmware Cores
» Verify Pre-Synthesized Design
Constrain Design
Implement Design
> Synthesize
P Verify Post-Synthesis Implementation
. Simulate
> Big Compile
> # Constrain Place and Route
‘g‘g Place and Route
4 b Verify Post Layout Implementation
. Simulate
%, Verify Timing
s} Verify Power
% Export Back Annotated Files

& Generate Programming Data

<
1Y
kv W W v

< S <

<

4 } Program Design
@E Program Device
Debug Design
Handoff Design for Production
4| Export Pragramming File
+L| Export Pin Report
+L| Export IBIS Model
4 p Develop Firmware
B write Application Code

-

b
-

Figure 63 - Design Flow Window After Building the Project
7. Follow Step 5 - Programming SmartFusion Board Using FlashPro.
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Replaced Figure 26 - (SAR 38348) 19
Replaced Figure 27 - (SAR 38348) 20
Modified Step 6 - Building the Software Application through Keil pVision®4 IDE 20
(SAR 38348)
Modified Appendix — C (SAR 38348) 37
Replaced Figure 56 - (SAR 38348) 38
Replaced Figure 58 - (SAR 38348) 39
Replaced Figure 62 - (SAR 38348) 41
Replaced Figure 63 - (SAR 38348) 42
Revision 2 Modified Associated Project Files section (SAR 36902). 3
(February 2012)
Modified Step 2 - Configuring MSS Peripherals section (SAR 36902). 8
Modified Step 7 - Configuring the Serial Terminal Emulation Program section (SAR 36902). 28
Updated Figure 38 (SAR 36902). 29
Revision 1 Updated the document for Libero SoC v10.0 (SAR 35043). NA
(November 2011)
Corrected the signal name from TMO_Voltage to TMO_voltage in point 10 listed below 12
Figure 12 - (SAR 30307)

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 Level with LEDs - Libero SoC and pVision4 IDE 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.

Microsemi Corporate Headquarters

One Enterprise, Aliso Viejo CA 92656 USA
Within the USA: +1 (949) 380-6100
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Fax: +1 (949) 215-4996
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