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Introduction

This tutorial demonstrates how to develop an application that can be implemented on 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 SmartFusion.
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

e Opening the project in Embedded Workbench® for ARM® (EWARM) IDE from Libero SoC and writing
application code

e Compiling application code
e Creating and launching a debug session
e Debugging and running the code using IAR

Tutorial Requirements

Software Requirements
This tutorial requires the following software installed on your PC:
e Libero SoC v10.0 (or later) that can be downloaded from:
www.microsemi.com/soc/download/software/libero/files.aspx.
e IAR Embedded Workbench® v6.30.7 or later.

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
the PC.

¢ |AR supplied J-Link 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_LiberolAR_POTlevel_tutorial_DF.

The IAR_Debugger_files folder contains the following files:
e SmartFusion_dss.ddf: DDF files allows you to see the MSS register map for all peripherals.
Note: Extract the Design Files to root directory (C:\).

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

o ARM® Cortex™-M3 processor
Clock conditioning circuitry (CCC)
General purpose input/output (GPIO)
UART_0
o ACE

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

Objective

The objective of this tutorial is to instruct how to configure the SmartFusion analog channels and ACE, used
to monitor the voltage across the potentiometer. The UART is used to send the ADC results to a terminal
program.

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

e Create a Libero SoC v10.0 project and use the SmartFusion cSoC MSS configurator to configure ACE,
adding a voltage monitor with flags.

e Generate the SmartFusion cSoC MSS component.

e Perform synthesis and layout, and generate a programming file to program the SmartFusion cSoC device.
e Program the SmartFusionA2F200M3F or A2F500M3F cSoC device.

¢ Open the software project in IAR Embedded Workbench IDE and write application code.

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:
e Over1.0V
e Over15V
e Over2.0V
e Over25V

The design monitors voltage across a potentiometer (POT) and the 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 IAR

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

Step 1 - Creatlng a Libero SoC Project
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
¢ Location: <...> (For example, C:\Microsemipr\POT_LED_Libero_IAR)
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
Leave others as default.
“= New Project EJ@|
Project
Mame: “altage_Monitar|
Location: CijMicrosemiprifPOT_LED,Libero_LAR
Prefered HOL type: () Verilog (O wHDL
Description:
1% Edit Toal Profiles. ..
Digvice:
Family: SmartFusion -
Die: A2ZF200M3F “
Package: 434 FEGA i
Speed: STD A
Die Volkage: 1.5 i
Operating Conditions: oM v
Best Typical Warsk
Temperature (in degrees Celsius) 1] 25 &5
WCCA wolkage (in valts) 1.575 1.5 1.425
WCCT 1.5 Yolkage (in wolts) 1.6 1.5 1.4
WCOCT 1.6 Yalkage (in walts) 1.9 1.4 1.7
WCCT 2.5 Molkage (in volts) 2.7 2.5 2.3
YOOI 3.3 Molkage (in wolts) 3.6 3.3 3

Design Template

Use kemplate

Core \iersion

Show only latest version

Figure 1 - New Project Dialog Box
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Click Edit Tool Profiles and add IAR by clicking on Software IDE as shown in Figure 2 - .

(= Tools
Software IDE Saftware IDE profiles
Synthesis
Simulation
Programming

= Add Profile

Mame: |I.°.R |

Tool inkegration; |IP.R EWARM V| kConsole
Wersion: Unknown

Location: |1 6.0 Evaluation'l,common'l,bin'l,IarIder.exe|| [ Browse, ., ]

oK l [ Cancel

[Export Profiles...] [ O ] [ Cancel

Figure 2 - Selecting IAR as Software IDE
3. After adding the Profile, click OK to close the Add Profile dialog window.

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

4. 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 Appendix A — Libero SoC Catalog
Settings to find out how to set your repositories. If your vault does not have MSS core, download

the core by double clicking on the core name in Design template in the New Project Dialog
Box.

5. 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 MSS component.

" Libero - C:\MicrosemiprjiPOT_LED_Libero_IAR\Voltage MonitoriVoltage Monitor. prijx®

Project  File Edit  Wiew Design  SmartDesign  Help
~
NEoHd2N 90 =
Design Hierarchy B X ——————————
.—é a woltage_Monitor [ |
=
Shota: |Components v| =
= @ work, =B
m Yoltage_Monitor
b i Voltage_Monitor_MSS_0 i
@ | | M55 RESET N 2 MS5_RESET N BaC E..:z EM
Design Hierarchy | Files UART_1[ UART 1
= D | UART_OE€ UZRT O
Design Flow 8 X &0 [2C_0E¢ 12C 0
o SPI_1[14 SR 1
| SPI_OE] SHL [
= o =
votage toneor E] - Q) @ [2C 1@ o 1
o o MAC_RMII_PHY MGMT _PADsE MAC RMIT PHY MGMT PADS
Taal = MAC_RMII_DATS PADS EQ MAC RMIT DATS PADS
5 Create Design - P I
&5 Configure MSS g’
@ EreaFe ?IT:artDEt Q
< | > -]
o | £ >
Design Flow ‘ Catalag ¥
Log 0 X
‘ E]Messages | QErrors ﬁ ‘Warnings j‘JInfo
‘;'Infu: PAD pin “AmartFusion UART M35 _0:UART_1° of ‘“SmartFusion UART M33_0° is automatically comnected to a top-lewel port. L
‘;'Info: PAD pin “AmartFusion UART M35 0:UART 0° of ‘“SmartFusion UART M33 0° is automatically comnected to a top-lewel port. T
‘:'Info: PAD pin “SmartFusion UART M55 0:I2C_0° of 'SmartFusion UART M35 0° is automatically connected to a top-lewvel port. -
Fam! SmartFusion | | Die: AZFZ00M3F | | Pkg: 484 FEGA | | Merilog

Figure 3 - The Libero Window After Creating New Project Wizard
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Step 2 - Conflgurlng MSS Peripherals

D/:’IQE;DI@UO v

E ‘oltage_Manitor

S
E=1
w
o
=
l.

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

54 voltage_Monitor_Mss [

mmj
) ] T ey | -
I7 e 1 1 1
| — I
PCE T T ) = UART_1 -

Reset Management

MAC
L I
- o E—.

Intestupt Management

[
Ll

it
i

Hartvare Camgumn
MSS /O abric Interf ace

Amuars Canfgurtbn
#7) N3 Camgurnan

!

Figure 4 - MSS in the SmartDesign Canvas
The enabled MSS peripherals 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, 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 looks as shown in Figure 5 - .
PB_1
UART_1

PADs

=

Figure 5 - Enabling the Peripheral

This example uses only the following peripherals: clock management, analog compute engine (ACE),
GPI0, and UART _0.

Displaying POT Level with LEDs - Libero SoC and IAR Embedded Workbench Flow Tutorial for SmartFusion cSoC 7



& Microsemi

Displaying POT Level with LEDs - Libero SoC and IAR Embedded Workbench Flow Tutorial for SmartFusion cSoC

2. Disable the following peripherals: MAC, fabric interface, SP10, SPI1, 12C0, 12C1, UART1, and EMC.

% |5Erﬂ?aga | 3 voltage_Monitor | 7 voltage_Monitor_Mss= [ ‘
=] g
(=] !1:;-‘ m‘
»
Clock Management CortexM3 ESRAM
ENVM Extemal Memory Controller
L | C 5
o I AHB Bus Matrix I I I
& lape_o lape_1
'(:)\ ACE o UART_O UART_1
= PADiC) =T
A
O\ s SPLO SPL1
A 3
\ . 'WATCHDOG B0 = il -
0 A
Reset Management w:.:‘j GPIO EFROM
— — S O I e ™
=
RTC
Interrupt Management E
1SS /o Fabric Interface e cennaumne
q e
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
¢ MSS clock frequency: 80 MHz
Use default settings for all other fields.
After completing the configuration, click OK.
M Nicrocontroller Subsystem Clock(s) Canfigurator
S sistnin
s o ST
s s . =
- o - raneeny
ode FAB_CLE IS
e "~
. ' =
o
A 10 100 1%
= o Estarral 10 /100 CLE.
= ' »o
-
Main Crystl Oscllatoe ¥ ;om L
Lam-Fower 32 Kiz Crystal Cscilator C Microcontroller
Subsystem
Clock Conditioning Clock Conditioning
[ o Cemm ]
Figure 7 - MSS Clock Configuration
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Working with Libero SoC and IAR

Configuring ACE

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

1. Connect TMO to the 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 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 the SmartFusion Development Kit

Configure ACE E‘
[ Configurs acE | Controller Flags
ADC Cenfiguration
acLE: 80 MHz ADC Clack: 10 MHz Resolution: |12  |bits Advanced Options...
et = =
Active Bipalar Prescaler Inp| Service Signal Sample Package Pin sCB
T £ time: {us) g

Current Input
Differential Input

Temperature Input
LWTTL Input
Analog Comparator
Sigma Delta DAC

[] ADCBlockn
] ADCBlock 1

Figure 8 - MSS ACE Configuration

2. Select ADC Direct Input and click Add (or double-click ADC Direct Input) and enter the parameters as
shown in Figure 9 - .

¢ Signal name: TMO_Voltage

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

¢ Filtering factor: None

Configure ADC Direct Input

MO Signal name:

Py
-

THD_yialtage [[]5end raw ADC result to DMA
Acguisition Eime: 10,000 us

Digital fileeting [CLinear transformation

Filtering Factar: Scale Factar: I:I

Threshold Detection -

Threshold | Hysteresis | Assert De-assert | ~
| FlagName |  Flag Type v) (mV] | Samples | Samples
over_1ply OWER 1
over_1phy OVER 1.5 1
over_2ply OVER 2 1
aver_2phy OVER 25 1 -
[] assert Flag when post processing completed
[ K ] [ Cancel

Figure 9 - MSS ADC Direct Input Configuration

Displaying POT Level with LEDs - Libero SoC and IAR Embedded Workbench Flow Tutorial for SmartFusion cSoC 9
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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.

5. Assign the ADC Direct Input Signal to the package pin W8 in the Configure ADC dialog box. The
Configure ACE tab is displayed as shown in Figure 10 - .
Configure ACE X

Configure ACE Controller Flags

ADE Configuration

ACLK: 20 MHz ADC Clock: 10 MHz Regolution:  [15 < bits idvanced Options,

Add

i Prescal
ADC Direct Input
Current Input
Differ put

Tem; nput
LVTTL Input.
Analog Comparator
Sigma Delta DAC

[ soc Blocko
[ ADC Black 1

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 and click Insert operating
sequence slot button (see Figure 11 - ).

Configure ACE E\
Corfigure ACE Controller Flags
Procedures 5| ] %]
&m“ | e
ADCT_MAIN [ ApcCEBiock1
Operating ssquence entry: (O Auto (& Hanual

Details of procedure: ADCO_MATH

Sampling rate

Actual Rate]
(ksps)

Total samg Insert operating sequence slot
Caleulate Actual Rate

Operating sequence

Signal

‘ Instruction SSE E xel:ullnn‘

Time [us])

Figure 11 - MSS ACE Configuration to Enable Sampling Sequence
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Working with Libero SoC and IAR

8. Select SAMPLE.

5= 7 x| 4| 4]

= NOP

i
SIMULTAMECUS SAMPLE
SET INTERRUPT
WaAIT TIME
RESTART SEQUEMNCE
CALIBRATE ADiZ
PCAWERDOW R A0C
STOP SEQUEMCE

Figure 12 - Select SAMPLE
This displays the Configure SAMPLE window.
9. Select TMO_voltage and click OK.

Configure ‘SAMPLE

Analog Pad: | TMO_valkage

Description
Sample Analog Peripheral,
Cnlky certain peripherals are allowed on this procedure,
Far more information refer ta Sampling Sequence Configuration in ACE Configuration user guide.

[ QK l [ Cancel

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

=
i

MOP

SAMPLE
SIMULTANMEOUS SAMPLE
SET INTERRURT

WAIT TIME

RESTART SEQLIEMCE

CALIERATE ADC
POSWERDCAT ADC
STOP SEQUENCE

Figure 14 - Select Restart Sequence

Displaying POT Level with LEDs - Libero SoC and IAR Embedded Workbench Flow Tutorial for SmartFusion cSoC 11
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11. Click Calculate Actual Rate.

Configure ACE PZ|
Configure ACE |0 Controller | Flags
Procedures = J J
Namc [] abCElocko
ADCT_MAIN [] aDpCElock 1
Operating sequence entry; O Auko @ IManual
Details of procedure: ADCO_MAIN

Sampling rate

P Actual Rate|
‘ Signal ksps

/i\ THO Voltage 0.000

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

Pl A1 x| 4] 4]
Instruction SSE Execution
Time [us]

Sample TMO_Yaltage 11.900
Restarts the execution sequence for this timeslot 0.080

Dperating sequence

[ OF ] [ Cancel

Figure 15 - MSS ACE Configuration: Calculate Actual Rate
12. The Controller tab window is displayed as shown in Figure 16 - .

Confipure ACE El
Configure ACE | Contraller [ Flags
Procedures = J J
#m“ 0 secedo
ADCT_MAIN [] aDCElack 1
Operating segquence entry: O Auto =) Manual
Details of procedure: ADCO_MAIN

Sampling rate

Actual Rate
[ksps)
THO_Woltage 83.200

Signal

Tokal sampling rate: 83,200 ksps

i o 28| A x|+ 2]

SSE Execution‘
Time (us

Instiuction

Sample THO_Vakage
Fiestarts the sxeculion sequence far this imeslat 0.080

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

14. Click the + sign to expand the Flag registers group. The PPE_FLAGSn registers contain the user-
defined flags.

12 Displaying POT Level with LEDs - Libero SoC and IAR Embedded Workbench Flow Tutorial for SmartFusion cSoC
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Working with Libero SoC and IAR

15. Select PPE_FLAGSO0 (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 ACE (3]
Configure ACE Cantrollsr Flags
Select a register to view ACE flag mapping: #ivailable bits of PPE_FLAGSD register:
Fabric Bit E— ACE Corten-M3 — ~
=) Flag Reqisters -
FPEFL 40021450 ) 0| TMO_ollage:over_1p0v 51 118 ]
PPE_FLAGS1 { Dx40021454 ) 1] TMO_voltage over_1p5 &5 g L]
PPE_FLAGS? ( 040021455 ) 2| TMO_Woltage:over_2p0v 565 120 ]
PPE_FLAGSS { 0x4002145¢ ) 3 I:’f_ﬂ;\:“‘"age'“"e'j“‘s" g; 1312 L
PRE_SFFLAGS { 0x40021460 3 A snoney = = -
6] <none> 50 124 ]
7| <none> &1 125 ]
8] <none> 62 125 @
3] <none> 63 127 O]
0] <none> B4 128 ]
1] <none> 55 129 ]
| <nane> 56 130 ]
3] <none> 67 131 O]
4] <none> 68 132 ]
5] <none> 59 133 ]
6| <none> 70 134 ]
7| <none> 7 135 @
8] <none> 72 136 O]
3] <none> 73 137 ]
0] <nore> 74 138 ]
1| <nane> 75 135 ]
2| <none> 76 140 @
3] <none> 77 141 ]
24| <nore> 78 142 ]
26| <none> 79 143 ]
26| <none> 80 144 @
27| <none> a1 145 O]
28| <none> 82 145 ]
23] <nore> 83 147 ] =
£ e i Tin =
[ ok ] [ canca ]

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

Configuring the General Purpose Input/Output (GPIO) Peripheral

Note: If you are not using the SmartFusion Evaluation Kit Board Revision E 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 and configure as shown in Figure 18 - ; and click
OK.

&, Configuring MSS_GPIO_0 (MSS_GPIO - 1.0.101)

Configuration ~

Multiplexed With I2C1 Peripheral Dedicated 1/0s

GPIO_31:  lUse as M55 I{O Pad v 20 or connect to Fabric |Mot Used
GPIO_30:  Use as MSSIjOPad  |Output w W22  or connect ko Fabric |Mok Used

Multiplexed With UART1 Peripheral Dedicated Ifi0s

GPIO_29:  se as M55 I[jO Pad | Qukput w W22  or connect to Fabric |Mok Used

GPIO_Z8:  se as M55 [jO Pad | Qukput w W20 or connect to Fabric |Fok Used

Multiplexed With SPI1 Peripheral Dedicated [/Os

GPIO_Z7:  se as MS5 [JO Pad Mot Used A W21 or connect ko Fabric (Mot Used w

GPIO ZA: | lse 45 MSS TI0 Pad (Bok | lsed L3 A4 or connect o Fabric |Bok | lsed L3

Help OF Cancel
l I

Figure 18 - MSS GPIO Configuration

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.

Displaying POT Level with LEDs - Libero SoC and IAR Embedded Workbench Flow Tutorial for SmartFusion cSoC 13
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Step 3 - Generating the MSS Component

ol

<EPLPLI% U VIS

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 19 - .

@ Yolbage_Monitor @ | E Yolkage_Monitar_M3S |:| |

MeS RESET M

Voltage_Monitor_MSS_0
ME5_RESET_M

g Lock Position Auto-Arrange

@F Configure
W Delete

3

Replace Component For Instancels). ..

¢~ Clear User Connections

Update Instan

aC_BMIT P MoMT PADS
1aC RMIT DATA PADS

with Latest Component. ..

3

£

& woltage_Monitd

| T

Figure 19 - Updating the MSS

2. Click Design > Configure Firmware as shown in Figure 20 - .

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

k=

Design Hierarchy

Project  File  Edit  “iew SmartDesian
" Bl = Configure Firmware

Figure 20 - Opening Design_Firmware

Help

{3 Generate Programming Data

Reporks

&5  voltage_Monitor M5 Reports &  DESIGN_FIRMWARE

|Generate | | Instance Hame: | version | Compatible Hardware Instance
g' ',“j HAL_O HAL 2.2.102 o |VYokage_Monitor_MSS
. MSS_ACE Driver 0 MSS_ACE_Driver 2.3.105 o |Voltage_Monitor_MSS5:MSS_ACE 0
Iy MS5_GPIO_Driver_0 1MS5_GPIOr_Driver 2.0.105 o, [Voltage_Monitor_MSS:M55_GPIO_D
O Iy M55_1AP_Driver 0 MSS_IAP_Driver 2.2.101 |y [ Vot
O Iy MSS_NVM_Driver 0 MSS _NYM_Driver 2.2.102 .,
0 Ry M55_PDMA Driver 0 MSS_PDMA_Driver 2.0.102 _DMA_0
D .3 MSS5_RTC_Driver_0 MSS_RTC_Drive: 2.0.100 voltage_Monitor_! 155_RTC_O
O .:' MSS_Timer_Driver_0 MSS_Timer_Driver 2.1.101 o |Voltage_Monitor_MSS:MS5_TIMER,_0
'3 MS5_UART_Driver_0 MSS_UART _Driver 2,3.101 o, |Voltage_Monitor_MSS:MSS_UART_O

<]

8 Configuring SmartFusion_CHMSIS_PAL ... Q@@

Configuration

Software Tool Chain |14R Embedded Workbench

(o J[ comel ]

SmartFusion_CMSIS_PAL

Yoltage_Moanitor_MSS

Figure 21 - Configuring SmartFusion_CMSIS_PAL_0
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4. 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 the Appendix B — Firmware
Catalog Settings.

5. Click File > Save to save the Design_Firmware.

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

E E Voltage_Maonitar® D @ Voltage_Monitor_M35 Reports

2B | Generate Component

D |

Voltage_Monitor_MSS_0 |
Da i
&0 [M55_RESET_N MSS_RESET_N  GPIO_31_OUT GPIO_31_OUT
o TMO_Voltage GPIO_30_QUT GPIO_30_OUT
- VAREFO VAREFO GPIO_29_OUT GPIO 29 QUT
S ! GPIO_28_0OUT GPIO_28_OUT
. UART_0FI¢ HUART 0 |
~ e,
R
@Q
A

b
< ¥

<«

Figure 22 - Generating the MSS Component

7. 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, Memory map, etc.

8. Confirm that the IAR folder is created with the folders and files as shown in Figure 23 - .

Files B X

+- [ icomponent
[:I conskraink
[ coreconsole
+ [ designer
+- ] Firmware
[ hdl
=[] IaR
[ cmsis
[ drivers
[ drivers_config

R R

E
F'gbl Yoltage_Monitor_bw_platform. b
F'gbl Yolkage_Monikar_MS5_IMS5_CM3_0.eww
|g§:| voltage_Monitor_M35_MS5_CM3_0_app.ewp
F'gbl Yolkage_Monikar_MS5_MMS5_CM3_0_hw_platForm, ewp
% Voltage_Monitor_M35_MS3_CM3_0_hw_plakForm.icf
|;|§5| Yolkage_Manitor_MS5_MSS_CM3_0_hw_platform. mac
1 phy_synthesis
+- [ simulation
[:I smarkgen
[ stimulus
[ synthesis
+- [ viewdraw

Design Hieratchy Files Cores

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 Build button, you can complete the synthesis, Place and Route; verify timing and generating the
programming file. You can also complete the flow by running the synthesis and place and route tools in
interactive mode (step-by-step), for more information refer to the Libero SoC Quick Start Guide.

Push-button Design Flow

1. Click Generate Programming Data as shown in Figure 24 - 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

DN

Diesign Hierarchy |Generate Programming Data| g X

Figure 24 - Generating Programming Data
2. The Design Flow window looks similar Figure 25 - .

Voltage _Monitor E o

Tool

4 b} Create Design
v L5 Configure M55
E& Create SmartDesign
Create HDL
Create HDL TestBench
¢ View/Configure Firmware Cores
¥ Verify Pre-Synthesized Design
Constrain Design

<

%S Synthesize

¥ Verify Post-Synthesis Implementation
. Simulate

% Compile

> P Constrain Place and Route

9,3 Place and Route

P Verify Post Layout Implementation
. Simulate
(& Verify Timing
El Werify Power

4

4 ¢ Implement Design
>
4

L | <

-5‘1 Generate Programming Data

<

4 F Program Design
@‘ Program Device

> b Debug Design

4 » Handoff Design for Production
%] Export Pregramming File
+L| Export Pin Report
+L| ExportIBIS 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

Jumper Settings for SmartFusion Development Kit Board

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 FlashPro4 or FlashPro drivers if they are not

already installed.

J14: Connect second USB cable for power.
JP11, JP12, JP13, and JP14: Short pin 2 and 3 using a jumper (in A2F - EVAL - REV 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: 1-2 JP21: 1-2
JP2:1-2 JP13:1-2 JP22: 2-3
JP4: 1-3; 7-9 JP14:1-2 JP23:1-2
JP5:1-2;3-4 JP15: 1-2 JP24:1-2
JP6: 2-3 JP16: 2-3 JP27:1-2
J7:2-3; 6-7; 10-11, 14-15 JP17:2-3 JP28: 1-2
JP7:1-2 JP18:1-2 J32:1-2; 3-4,5-6
JP8: 3-4; 7-8; 11-12; 15-16 JP19: 2-3 —
JP11:1-2 JP20: 1-2 -
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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 I/O and timing constraints 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 Tech Support at soc_tech@microsemi.com.

Violtage_Monitor

Tool
4 F Create Design
v & Configure MSS
B3 Create SmartDesign
Create HDL
Create HDL TestBench
é# View/Configure Firmware Cores
b Verify Pre-Synthesized Design
Constrain Design

w
v v <

Implement Design
S Synthesize
b Verify Post-Synthesis Implementation
. Simulate
» % Compile
> P Constrain Place and Route
?1,3 Place and Route
b Verify Post Layout Implementation
. Simulate
(3 Verify Timing
El Verify Power
8% Export Back Annotated Files
-F‘| Generate Programming Data
4 »_Program Design
I @‘ Program Device I
> P Debug Design
4 F Handoff Design for Production
$| Export Programming File
+L| Export Pin Report
*L| Export IBIS Model
4 p Develop Firmware
B \rite Application Code

<

L S s

<

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 IAR Embedded
Workbench

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

Voltage_Monitor = o

Tool
4 b Create Design
v & Configure MSS
B3 Create SmartDesign
Create HDL
Create HDL TestBench
& View/Configure Firmware Cores
b Verify Pre-Synthesized Design
Constrain Design
Implement Design
> Synthesize
¥ Verify Post-Synthesis Implementation
. Simulate
B Compile
> » Constrain Place and Route
25 Place and Route
P Verify Post Layout Implementation
. Simulate
(&, Verify Timing
El Verify Power
Uy Export Back Annotated Files
,,—,5,1 ‘Generate Programming Data
Program Design
ﬁ Program Device
= » Debug Design
4 p Handoff Design for Production
@ Export Programming File
+['] Export Pin Report
+[] Export IBIS Model

<

Y
7 [

€ < <

<K<

Figure 27 - Invoking IAR from Libero SoC
2. Your IAR workbench perspective will look like Figure 28 - .

2% 18R Embedded Workbench IDE

Edit ¥iew Project Smuator Tools Window Help

FHdE i BR|o = A4y szl r b BEHURS 2L

Valtage_Monitor_MS5_MS5_CM3_0_twe_platfom - Debug v

Files &n B
= \/uItage_MDmIDr_MSS_MSS_CMS_U
= (G Voltage_Monitor_MSS_MSS_CM3_0_hw_plat..
= C1CMSIS
2 Cdrivers
B} ace_conven.c
) ace_flags.c
B ace_ssec
) ace_transtarm.c
B mss_ace.c
) mes_gpio.c
[0 mss_uarte
& [T hal
A (O Headers
L@ (7 Qutput
8 G valtage_Monitor_MSS_MSS_CM3_0_app - Debug * v
L— B mainc

Overview  Woltage_Manitor_M5S5_MSS_CM3 0k p\alfnlml Yoltage_Manito| ¢ 5

Ready

Figure 28 - IAR Workbench
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3. Copy the code provided below and paste it in main.c file under
SmartFusion_ UART_HW_MSS_MSS_CM3_0_app project in the IAR editor and delete the existing
code.

#include "mss_uart.h"
#include "mss_ace.h"
#include "mss_gpio.h"

#include <stdio.h>

#define Microsemi logo \

"\n\r \

* x * * * Kk ok ok ok xk * Kk ok ok ok x * * kK % * k k% * Kk Kk kK * Kk ok ok ok x * * * * * ok Kk ok ok ok x
\n\r \

*  * *  * * * * * * * * * * ok * ok *
\n\r \

* * * * * * * Kk Kk kX * * * Kk k% * Kk Kk kK K * * * * *
\n\r \

* * * * * * * * * * * * * * *
\n\r \

* * * Kk ok Kk Kk Kk Kk * K Kk kK K * * * Kk kx k * Kk Kk kK * K Kk kK K * * * ok k Kk Kk kk
"

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_GPTO_OUTPUT MODE ) ;
MSS_GPIO config( MSS GPIO 29 , MSS_GPIO OUTPUT MODE ) ;
MSS_GPIO 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 (;7)

{
uint8 t display buffer[32];
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uintl6é_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 ((char*)display buffer, sizeof (display buffer),

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

}
else
{
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 1p5v);
int32 t flag status 1pOv = ACE get flag status(TMO_Voltage over 1lpOv);

/* 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_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 )
gpio output = ~(
MSS GPIO 28 MASK );
else

gpio_output = (
MSS_GPIO 28 MASK |
MSS_GPIO 29 MASK |
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MSS GPIO 30 MASK |
MSS GPIO 31 MASK );

MSS_GPIO_set outputs( gpio_output );

}

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

4. To configure the options for the project, right-click the project name
(Voltage_Monitor_MSS_MSS_CM30_app) and click Options.

% IRR Embedded Workbench IDE
File Edit View Project Simulator Tools Window Help

DEUd v W .
lmace_transform.c T
Woltage_Monitor_MSS_MS5_ChM3_0_hw_platform - Debug A2 % - Al
Files £ BE # () Copyright 2011 Microsemi Corporztion. All rights reserved. =
=
E‘VDltagE*MDmmLMSS*MSS*CM3*D * Sample test programr For the SmartFusiom ACE. TMO is used to momil
= G Voltage_Monitor_MSS_MSS_CM3... v . X .
e Ve veltage across the potentiometer. The UAIIQI is gsed to send the Al
#  to 2 termingl program. The hardware confiquration has fowr flags:
51 (1 drivers £ _ over 1.0v
Bce_converto £~ over 1.5v
ace_flags.c i — oper 2.0
ace_sse.c = - over Z.5¥
ace_transform.c # The flag values are displayed on the SmartFusion Evaluation Kit be
mss_ace.c *  Autkhor: Amit Garg
mMss_gpio.c * Last modified ! September 1itk, 2011
mss_uarnt.c # Tested with : IAR vé.Z1
= Cdhal # Last modification : Rwmning from Libero Sol
H2 (O Headers
[ ] #include "drivers\mss uartimss uart.h”

ude "drivers\mss_ace\mss_ace.h"

ude "driwversimss iovmss ig.h"
@ 01 Qutput X St P
Make wde <stdio.h>
Rebuild all ine Microsewi_logo %
Clean
TEORTTEERE  REFREE  AEEET L] TEEEE RERERE AT 1
o = * = + % + % = L
L = * TrrET % *  wEET mEEEEE T % % 1
Add L4
® * + ® + % * ® £ % 1
Remove % EEEEEEE REREEE K * wEEE REREE KEREEE K +
Wersion Control Systemn 3 y

(Open Containing Folder...
File: Properties. . ronst uint8 t greeting

‘ Owverview  “oltage_Monitor_M55_MS5_CM3_0] it rialonma to Miox
Set as Active t

Build Debug Log

Edit options for the selected item

Figure 29 - Selecting Options for the Project

The Options available for the node Voltage_Monitor_MSS_MSS_CM30_app window are displayed in
Figure 30 - .
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Options for node *Yoltage Monitor_ MSS_MSS CM3_0 app™

Cateqgary:

CJC++ Compiler
Assembler
Oukput Converker
Custom Build
Build Ackions
Linker
Debugger
Simulatar
angel
GDE Server
IAR. RCM-monitor
J-Link1-Trace
TI Stellaris FTDI
MMacraigor
PE micro
ROI
ST-LIMK
Third-Party Driver
TI ®CS100

Target |Dutput Library Configuration | Library Options | MISR&-C:200 € ¥

Processor wariant

e
() Device | |
Endian mode

(=) Little

O Big

[ ok [ Cancel

Figure 30 - Accessing the Options for Your Project

5. Click Linker under Category and add the Linker configure file
(Voltage_Monitor_ MSS_MSS_CM3_0_hw_platform.icf file,). Add the file that is available at
C:\Microsemipri\POT_LED_Libero_lAR\Voltage_Monitor\IAR folder by enabling the Override default.
The *.icf file is a linker configuration file, which defines the segmentation of memory.

Options for node “Yoltage_Moniton_MS85_MSS_CM3_0_app”

Categony:

General Options
CJC++ Compiler
Assembler
Cutput Converker
Custarn Build
Build Actions
Debugger

Sirmulakar

angel

GDE Server

I&AR ROM-manikar
J-Link{3-Trace

TI Stellaris FTDI
Macraigor

PE micro

RDI

ST-LINK
Third-Parky Driver
TI XDS100

Factory Settings

Cenfig |Library Input || Optimizations | Cutput | List tdefine | D¢ *

Linker configuration file
Override default
|l::\Microsemipri\PElT_LED_Libero_IAFlWoltage_Monitor\lA |

LConfiguration file zpmbol defintions: [one per ling]

[ ak. l [ Cancel

Figure 31 - Adding the Linker Configuration File
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6. Click Edit to display the Linker configuration file editor, as shown in Figure 32 - . This window
displays the Vector Table, Memory Regions, and Stack/Heap Sizes tabs.

7. Click on the Memory Regions tab to view the RAM/ROM regions.

Linker, configuration file editor

Yeckar Table | Memoty Regions |Sta|:k,|'Heap Sizes

3

Skart: End:
R I Q2 0007FFF
Rar Q200038000 O 2000FFFF
[ Save ] [ Cancel

]

Figure 32 - The Linker Configuration File Editor — Memory Regions Tab
8. Click the Stack/Heap Sizes tab to view the Stack/Heap sizes. Click Save.

Linker configuration file editor

CaTaCEK

HEAP

vector Table | Memory Regions | Stack/Heap Sizes

|nxann

X

I

Save l [ Cancel

|

Figure 33 - The Linker Configuration File Editor — Stack/Heap Sizes Tab
9. Click the Debugger category. Under the Setup tab, select the Driver as J-Link/J-Trace using the drop-

down list.

Options for node *Voltage Monitor_MSS_MSS_CM3 0 _app™

Categony:

General Options
ClC++ Compiler
Assembler
Cukpuk Converter
Custom Build
Build Actions
Linker

Debugger

Simulator

Anael

aDE Server

TAR, R.OM-monitar
J-LinkfJ-Trace

TI Stellaris FTDI
Macraigor

PE micro

RDI

ST-LIMEK
Third-Party Driver
TI ¥DS100

Setup

Factory Settings

Download | Images | Extra Options | Pluging

Diriver

Simulator

[“] Buntao

main

Simulator

Angel

GDEB Server
RO i

inkAl-Trace
| Stellaris FTDI
Macraigar
PE micro
RO
ST-LINK
Third-Party Driver
TI=D5100

[ Ok ] [ Cancel

]

Figure 34 - Selecting the Driver as J-Link/J-Trace for the Debugger
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10. Select the Use macro file(s) listed under Setup macros (see Figure 35 - ). Browse to the
Voltage_Monitor _MSS_MSS_CM3_0_hw_platform.mac file which is available in which is available in
C:\ Microsemiprj\POT_LED_Libero_IAR\Voltage_Monitor\IAR folder. The purpose of this file is to remap
the ESRAM to the Oth location.

11. Select the Override default option listed under the Device description file (see Figure 35 - ). Browse
to the SmartFusion_dss.ddf file which is available in C:\
Microsemipr\POT_LED_Libero_lAR\Voltage_Monitor\IAR folder. DDF files allows user to see the MSS
Register map for all peripherals.

Note: The Debugger files provided in the attached zip folder have been extracted to the project
directory where you will store the EWARM project. For example,
C:\Microsemiprl\UART _Libero_lAR\SmartFusion_UART_HW\IAR.

Options for node “Voltage Monitor_M35_MSS_CM3_0_app™

Categony: Factorny Settings

General Options
CiC++ Compiler

Assembler
Qutpuk Converter Setup | Download | Images | Extra Options | Pluging
Cusbom Build
Build Actions Driver Bunta
Linker J-Linkd)-Trace v main
Debugger
Sirnulakor Setup macras
angel Use macro file(z)
GDE Server - — p p
148 ROM-manitar | C:A\Microzemipri\POT_LED_Libero_|ARYWoltage_Monitor' AR | E]
J-LinkfJ-Trace
TI Stellaris FTOL | | E]
l‘};ﬂscrfﬁigor Device dezcription file
ricko
RDI Dwveride default
ST-LINK |EI:\Microsemipri\F’DT_LED_Libero_IAF!\Voltage_Monitor\IAF!\ |
Third-Party Driver
TI xD5100

I 0K l[ Cancel ]

Figure 35 - Setting up Macros for the Debugger
12. Under the Download tab, select Verify download.

Options for, node “Voltage Monitor_MSS_MSS_CM3 0_app"”

Category: Factory Settings

General Options
ClC++ Compiler
Assembler
output Canverter Setup| Dowriload |Images Extra Options | Pluging
Custorn Build
Build Actions
Linker

[ Attach to program

£

[ Suppress download

Debugger

Simulatar
Angel [ Use flash loaders)
GDE Server
TAR ROM-monitar |
J-Link/J-Trace

TI Stellaris FTDI
Macraigaor

PE micro

RDI

ST-LIME
Third-Party Driver
TI AD3100

[ [1].8 H Cancel ]

Figure 36 - Download Verification Settings for the Debugger
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13. Click J-Link/J-Trace category. Under the Setup tab, select Reset as Core as shown in Figure 37 - :

Options for node “Voltage Monitor_MSS_MSS CM3 0_app™

Categony: Factomy Settings

General Options
ZJC++ Compiler

Assembler —

Output Converter Setup | Connection | Breakpointz

Cuskom Build Feset

Build &ctions

Linker | Core ~ |

Debugger
Simulatar JTAGASWD zpeed Clock zetup
Aangel (&) Auto

GDE Server Initial kHz CPU clock: kHz
IAR. ROM-rmonikor
. ) Fired |:| S0 clock: [ Auta

J-Li =] =}
() Adaptive 2000 kHz

TI Stellaris FTDI
Macraigor

PE micro

RDI

ST-LIME
Third-Party Driver
TI =D5100

[ OF ] [ Cancel ]

Figure 37 - J-Link/J-Trace Setup
14. Click OK to close this window and build the project.
15. Right-click on Voltage_Monitor_MSS_MSS_CMS3_0_hw_platform and select Make.

./: IAR Embedded Workbench IDE

File Edit Wew Project Simulator Tools  Window Help

e v T &

- x
—_—
WVoltage_Monitor_MS5_M55_CM3_0_twe_platfarm - Debug ~ —1
Files do B # (c) Copyright 2011 Microsemi Corporation. A1l rights reserred. -
=
EVU"agE*MDm‘ULSS*MSS 30 # Sawmple test program for the SmartFusion ACE. IMO is used o monitos
M =Ta|voltage_ Monito | ] .
Laiomsis Options... . voltage across the potentiometer. The UART 1s used to send the ADC
K 4 tp a terminal program. The hardware configuration has four flags:
P Didivers £ - over 10w
ace_com - s - over 1.6%
ace 188y pebuig Al N * - over 2.0v
Bloce_sse|  coan . ¢ - over 2.6v
ace_trang A # The flag walues are displaved on the SmartFusion Evaluation Kit boai
[£] mss_ace . #  Author: Amit Garg
Bl mss_gpit 44 bl % Last modified : September 12th, 2011
B mas_uart . # Tested with : IAR vé.21
L@ [hal Remove . # Lest modificetion : Rming from Libere SoC
[IHeaders
=
AE[\EIJICQ):;FETMUHIQ Version Control System 4 #%nclude "dr%vers\mss_uart\mss_uart..h"
L [ main.c COpen Containing Folder. . #include "driversinss_ace\mss ace.h”

#include "driversi\nss_gpioymss_gpio.h”

File Properties...
#include <stdio.he

#define Microsemi_logo

BAT-AT-NY

- O OREREREE EREEEE REEEE wErE ERERE EREREE RE o
6w * * * £ CEY * w6 w o
o E * % wEREE O ERET RRETEE % F FF
%7 * % % o " o LI
* T oEEEETET  rEErEr % T RETET RETEET  TRETET % *
maini)

{
const uintf t greeting[] =
“\n\rWelcome to Microsemi's SmartFusion Voltage Monitor\n\nir™; v
|

Overview  Yoltage_Monitor_MS5_MS5S_CM3_0_bw_platform ¢ 5 I [:] v

e

Make the selected project (build files as needed)

Figure 38 - Make the Hardware Platform
16. Right-click on Voltage_Monitor_MSS_MSS_CM3_0_app project name and select Set as Active.
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File Edit  Wiews Project Simulator  Tools  Window  Help
- ~| <& g
-x
“oltage_Monitor_MS5_MS55_Ck3_0_hw_platform - Debug hd SEEEE 1
~
Files ae | HF # o) Copyright 2011 Microsemi Corporation. A1l rights reserwved. =
=
Woltage_Monitor_MSS_MSS_CM3_0 X X X
— BV g“_ M _'l _MSS_MSS_ c v *  Sample test program for the SmartFusion ACE. MO 15 used to monitos
= [:IDCI\3327 onitor_ = = * vpoltage across the potentiometer. The UART is used to send the ADC
= * to g terminal program. The hardwere configuration has four flags:
=1 (O drivers * - over i.0v
] ace_conwvert.c = — orer 1.51
ace_flags.c = - over Z.owv
ace_sse.c = — orer Z.5%
ace_transform.c * The flag values are displayed on the SmartFusion Evaluation Kit boa;
mss_ace.c *  Author: Amit Garg
mss_gpio.c * Last modified : September 12tk, 2011
L= [ mss_uar.c % Tested with : IAR vé.21
= hal * Last modification : Running from Libero SoC
= (0 Headers e i
= [ Output
& — #fee—temde "driwvershmss_uartimss_uart.h”
— Options. .. — - = o
rrain.c e "drivers\mss_aceym3s_ace.h’
Make e "driwvershmss_gpioimss_gpio.h”
e <stdio.h>
Rebuild All
Clean Microsemi_logo %
o
Ovorwiore Woltage_Monitor_MSS_MSS_CM3_0_ wE EEEEEEE FEEEEE EEEEE o FEEEE  KEEEEE EE *tz N
Add L4
tMessages File Line =~
startup_aZfoxm3.s Remove
system_alboom3.c
Building library wersion Contral System >
Total number of errors: 0 ©pen Containing Foldsr ...
Total number of warnings: 0 File Properties... 55
bt
JE3
ISet as active project Errors 0, YWarnings 0

Figure 39 - Select Active Project
17. Right-click on the Voltage_Monitor_MSS_MSS_CM3_0_app project name and select Clean.

mbedded Workbench IDE

File  Edit Tools

window  Help

Wiew  Project

sy (=1

“oltage_Monitor_MS5_MSS_CM3_0_app - Debug

Files 2z
= \/Dllagefl\dDnitDrﬁMSSJ\ASSfcMBfD
A woltage_hkdonitar_MSS_MSS_ChA3_0_...
[m]voltage Monitor_|
main.c

[ Output

Options. . .

Make:

Febuild All

Add L4
Remove
wersion Control System r

Open Containing Folder. ..
File Properties...

|Dverwew “oltage_Monitor_MSS_MMSS_CM3_0_hw_platform ¢ »

Fc:”[r:] < |

oy,

g | <& s =

- x

T e e e e |
~

* (o) Copyright 2011 Microsemi Corporation. All rights reserved.
Sample test program for the SmartFusion ACE. TMO is used to monito:
voltage across the potentiometsr. The UART is used to send the ADC
to & terminal program. The hardwars configuration has four flags:
- over i.0%

- over 1.5v

- over z.0v

- over z.5v

The flzg walues are displayed on the SmartFusion Evaluation Nit bodi

Autkor: Amit Garg

Last modified : September 1Zth, 2011

Tested with : IAR w6.21

Last modification : Rumning from Libero SoC
B P

ook b h h R h K o kbR

#include "driversimss_uartimss_uarc.h”
#include "driversimss_ace\mss_ace.h”
#include "driversimss_gpioimss_gpio.h”
#include <stdio.h>

#define
Thnhr N

*x mmmEEEE

Microsemi_logo %

wEEEEE  mEEEE o wEwmE  wmmmEEm mw =

|w

£

=

Log

& ton Sep 12, 2011 13:56:50: Register/sfr 'PCZ_FLAGS ADDR' multiply defined. Extra definitions are ignored.

Build Dsbug Log

Joelete the selected project’s generated output files

Figure 40 - Building a Clean Project
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18. After cleaning the project, the Messages log window shows that some files were deleted.

hMessages File Line
Deleting outputs for configuration Debug
Updating build free...

2 file(s) deleted.

¥=| Build [DebugLog x

Figure 41 - Files Deleted Message
19. Right-click on the Voltage_Monitor_MSS_MSS_CM3_0_app project name and click Rebuild All.

20. Ensure that no errors appear in the Messages log window and follow the next steps to configure the
HyperTerminal.

Messages

4 fileis) deleted.

Updating build tree...

main.c

Linking

Total nurmber of errars: 0

Total number of warnings: 0
< ¥
| Build |Debug Lag | Find in Files x

Figure 42 - Error-Free Message Log

Step 7 - Configuring the Serial Terminal Emulation Program

Prior to running the application program, you need to configure the terminal emulator program
(HyperTerminal, included with Windows®) on your PC. 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 43 - , proceed to next step; otherwise follow the Step 8 - Installing Drivers
for the USB to RS232 Bridge.

5/ Device Manager EJ [El El

File  Action  ¥iew Help

W E 2m A

HUS ~
EBatteries
W Computer
+|- g Disk drives
+ § Display adapters
+ [, DVDYCD-ROM drives
+1-{= Floppy disk contrallers
+- 44 Floppy disk drives
+-i=) IDE ATAJATAPT controllers
+-38 Imaging devices
¥ 8 Infrared devices
+-Zza Keyboards
+ 'J Mice and other pointing devices
+- E8 Network adapters
= Porks (COM & LPT)
,,__\yi Comnmunications Part (COML)
F\;’ Communications Port (COM2)
i Printer Port (LFT1)
' SPE LISE to RS232 Controller (COM3) |
+ Processors
+ @% 351 and RAID controllers ha

EIES

Figure 43 - 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 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.

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

Connection Description

Enter a name and choosze an icon for the connection:

Hame:

|H_I,J|:|erterminal |

oot

I Ok H Cancel ]

Figure 44 - 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

= g 2 Hyperterninal

Enter details for the phone nurber that you want ta dial:

Country/region:

Area code: I:I

Phone number: | |

Comnect using: |EXTENEN ~ |

[ Ok H Cancel ]

Figure 45 - Selecting the COM Port
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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 E| El

Fort Settings
Bitz per gecond; | B7E00 v
Data bits: | & £
Barity: | More R
Stop hits: |1 £
Elow control v
Bestore Defaultz
[ ak ] ’ Cancel ] [ Apply ]

Figure 46 - Setting the COM Properties
Click OK to close the UART_Hyperterminal Properties dialog box.

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

Step 8 - Installing Drivers for the USB to RS232 Bridge

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

1.

Sl S

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

Double click (run) 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 9 - Debugging the Application Project Using IAR

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

1.

Connect J-link Box to Board and PC using the following connection tips:

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

JP7: Connect pin 2 and 3 for IAR debugging mode.
JP10: Connect pin 2 and 3.
J6: Connect pin 1 and 2.
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2. Inthe IAR Workbench click Download and Debug:

JDownload and Debug ':

Figure 47 - Download and Debug the Project

H
&

3. The Workbench window is displayed as shown in Figure 48 - .

2 18R Embedded Workbench IDE

File Edit Wew Project Debug Disassembly J-link Tools ‘Window Help
0= (=] ||:| poe flaos desc tab v i 8 b ol
= 2L L2220 X
x
——
Yoltage_Monitor_M55_MSS_CM + #define Microsemi logo b
Files 2| B Thmir b [ Disassamhly 5
v W I TE TARREXT  RRRERT  REEEE TrEE TEEET  REREET AR wF mEEREEE L T r——
B [Lioltage_hon.. s e owow » N s oxow o ow » sr onow P = abll: U=
F& @ Vatiage M. v srw s ww wewsn o w ween wemews v oxw o x o« N GPIO->GRI0_OUTS
L@ Fvoltage_... v s s w N . . s s - . s o MSS_GPI0_sst_outpu
* * TERETEN TERENT E * TEEN TEREN TERENT E E ERTARAN T DH20002364 DH4
0=x20002a66: O=6
¥
= 0x20002268: O=xd
maing )
const uintS_t greeting[] = {
“ynirielcome to Microsemi's $martFusion Voltage Monitorininhr®:
const uintf_t ¥ channel name:
0=x20002a6c: O=k
const uint8_t
S*Initizlize and Configure GPIO*/ ezl cone
U35 _BPI0_init() 0x20002a6=: Oxa
M55 _GPIO_config| MSS_GPIO0_27 , MSS_GPIO_OUTFUT _MODE ) : 0=2 0002270 - Dxd
e
~ - ~ - - - i . 0x20002a74: O=f
M55 _GPIO_config| MSS_GPIO0_24 , MSS_GPI0_OUTFUT _MODE ) : S, ) sl
s s v 0=20002278: Oxfw
Overview  Yoltage_Monitor, ¢ F{]Di*lmtldllze UART o=/ ot (B | =
Messages File Li..
Building configuration: “oltage_tonitor_MS5_MSS_Ch3_0_app - Debug
Updating build tree...
Configuration is up-to-date
= Debug Log  Build x
IReady Errars 0, Warnings 0 .
Figure 48 - IAR Workbench After Downloading the Project
4. Click Go.

/% ItR Embedded Workbench; IDE

File Edit View Project Debug Disassembly J-link Tools Window Help

Figure 49 - Run the Project
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5. Observe the HyperTerminal window. It should display the greeting message with Microsemi name as
shown in Figure 50 - .

“& hyper, terminal - HyperTerminal E|E|PZ|
File Edit Yiew Call Transfer Help

=2 S =0 B

3 3 3 3 EX T
E EC 3 * * * * * * 3 * E E *
* E * * * XX * * EX X3 33 WM * E * *
* * * * * * * * * * * * * * *
* * * * * * EX T

Welcome to Microsemi’s SmartFusion Voltage Monitor

THO_voltage : 0.000Y

Connected 0:02:00 Auko detect 57600 8-M-1

Figure 50 - UART HyperTerminal Window
Note: If you try typing some alphabetic characters, you will find they are echoed in the terminal window.

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

Current CPU Reqisters w

|| Current CPU Reqisters
CPU Registers

sFl0 [T

lz2co [T

EthermetMac — fF———

Peripkeral DMa f——

Time L

wiatchdog

HZF Interrupt Contraller

U&ART_1

151 = 1 N

fzc1.

G0 b

rTC L

FROM

|&P Contraller

Analog Converzion Engine

Suztem Regizter

Mvic..-—— e

HEPSE L —
FPC = -
PRIHASK = ————
BASEFRI = -
BASEPRI_MAX = —————
FAULTHASK = -

FCONTROL = ————

Figure 51 - Current CPU Registers

T B
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Reqister x
IR |

REBR = (0=x4E

THR = 0=x4E

DLR = 0=x4E

DHR = 0=00

IER = 0O=00

IIR = O0=C1

LCR = 0=03

HCR = 0=00

LSR = 0=00

HSR = 0=xF0

SR = 0=00

Figure 52 - UART_O Registers

7. Move the POT on the SmartFusion Evaluation Kit Board or the SmartFusion Development Kit Board.
The voltage measurement is displayed on HyperTerminal and the LEDs are illuminated on the
SmartFusion Evaluation Kit Board or the SmartFusion Development Kit Board when one of the voltage
monitor flags is asserted.

8. Adjust the POT and observe that the voltage measurement is continuously updated.

“& hyper, terminal - HyperTerminal

File Edit Wiew Call Transfer Help

* % * % X EX T EX T T X % * % EXE XY
* = E * * * * * * * * * * E *
* * * * * EX T * * EX 2T EX T T X * E * *
* * * * * * * * * * * * * * *
* * * * X 33 32 M EX T T X * * EXE XY

Welcome to Microsemi’s SmartFusion Voltage Monitor

THB_voltage :_2.451V

Connected 0:04:04 Auko detect 57600 8-N-1

Figure 53 - HyperTerminal Window (2.451 V)

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

10. To stop debugging click Stop Debugging.

/% 18R Embedded Workbench IDE
File Edit “iew Project Debug Disassembly J-Link Tools

O & W & B3
s &l
=

= Stop Debugging
Figure 54 - Stop Debugging

This concludes the tutorial.

Displaying POT Level with LEDs - Libero SoC and IAR Embedded Workbench Flow Tutorial for SmartFusion cSoC 33






& Microsemi

Appendix A - Libero SoC Catalog Settings

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

1. Onthe Catalog window, click Options.

g
| ]~ @-

Mame Add Care ta vault

B ks = Reload Catalog

Bus Interfac W
Clock & Man/%

DSP

Memory & Controllers

Peripherals

Processors
User Defined

FEH B B B B B

Figure 55 - Catalog — Options

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

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

M Options

= '*."-EII.I||:,_I'|:\"E|:ICISitClriES Settings | | [ Add ]
Uj Repositaries
o “Mault location www, actel-ip. comjrepositories)SgCore Remove

[=- Yiew Settings i, ackel-ip, comfrepositories|DirectCore
Lisplay wiww, actel-ip, comrepositoriesiFirmware
Filters

Defaults
o) (o]

Figure 56 - Setting Repositories
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3. Click on Vault location under Vault/Repositeries Settings 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
[=h Vault/Repositories Settings
¥ Repasitaries Current vault location: C:iDocuments and Settingsidonthustapplication |
Yaulk location
(= View Settings Browse to
Display . location
,}‘) Select new waulk location:
|C:'|,D0cuments and Settingsidonthus)Application DatalActelitools |.l
Drefault
= )=
Figure 57 - 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 BEEES Help
a Reload Catalog
; Search by all fields (27727
et 4
display only the latest version of a core
Marne Yersion Size (MB) Status ~
Corel0100_AHBARE Driver 2.0.103 0.44
Corel 6550 Driver Z.1.100 0.48
Carei] Driver 30010 0.43
Carenhblym Driver z.1.102 0.23
CoreGPIC Driver J3.0.1m 0.55
Caorel2C Driver Z.0.103 0.43
Corelnterrupt Driver 2.1.102 0.2
CarelPC Driver Z.0.100 0.54
CareP'W M Driver 2.1.107 0.45
CaoreSPI Driver 2.3.103 0,31
CareTimer Driver 2.1.1m 0.3
CareUAR Tapb Driver 30,105 0,44
CoreWatchdog Driver 2.1.101 0.26
Hardware Abstraction Layer (HAL) 2.1.102 0.21
SmarkFusion CM3IS-PaL 2.2.100 0.34
SmartFusion M35 ACE Driver Z.2.10 1.9
SmartFusion M55 Ethernet MAC Driver 2.0.103 0.28
SmartFusion M55 GPIO Driver Z.0.105 0.57
SmartFusion M35 I2C Driver 2,010 0.55
SmartFusion M35 IAP Driver Z.2.10 1.4
SmartFusion M35 Peripheral DMA Driver 2.0.102 0.7
SmartFusion M55 RTC Driver Z.0.100 0.95
SmartFusion M55 SPI Driver Z.1.100 0.8
SmartFusion M35 Timer Driver Z.1.10 0,93
SmartFusion M55 UART Driver Z.2.1m 0.94 w
Documentation: A3
HAL Rk pdf
free software license. pdf
Description: The Hardware Abstraction Laver is used by drivers to access the hardware, It also allow the control of interrupts,
The HAL is normally required when using bare metal drivers as part of vour application,
Compatible IP cores: Z
Akl Pivoc kT e s TR E SR S Frearn smwcioe 100
IA Mew cores are available for download  |Download therm now! @ Download | | 5] Generate
Change vault and web repositories locations

Figure 58 - 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
¢ www.actel-ip.com/repositories/DirectCore
e 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 59 -, and click OK.

B Configuring MSS_GPIO_O (MSS_GPIO - 1.0.101)

Canfiguration

ultiplexced With I2C1 Peripheral Dedicated If0s

GPIO_31:  Use as MSSIfQ Pad Mok Used uzo
GPIC 300 Use as MSS I Pad  |Mok Used WZE

Multiplexed \With UARTL Peripheral Dedicated I'0Os

GPIC_29:  Use as M55 [0 Pad  |Fot sed W22
GPIO_28:  Use as MSS 10 Pad  |Mak Used Wz0

Multiplexed ‘\With SPI1 Peripheral Dedicated 1j0s

GRIC 27 Use as MS5 Ij0 Pad Mok Used A W21
GPTO 2Rt llse as MSS TIO Pad Mok | 1sed '3 A8

ot conneck to Fabric |Output w

or connect to Fabric |Cutput

or connect to Fabric | Cutput

ot conneck to Fabric |Output

or connect ko Fabric |Mok Used w

ar connerck o Babric Mok | lsed

[ ok

l [ Cancel

]

Figure 59 - 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.

% E ‘Wolkage_Manitor @ | E ‘olkage_Monitar_MSS
=)
[ i Voltage_Monitor_MSS_0 &
MES RESET M ' M=5_RESET_M EMCE BIC |
o ! LIERT_1E HUART 1]
i UART DE UBRT O |
q_)-:-) [2C 0 L 0]
[t
- Q Lock Position Auto-Arrange . %%é :
o
o @F Configure L1
ai° K Delete MAEC RMIT DATE PADS
Replace Component For Inskances)...
a Update Inskan: with Latest Component. ..
Q M Clear User Connections
» ( I
¥

Figure 60 - Updating the MSS
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2. Promote the M2F_GPIO [31:28] pins to top level.

!-é a ‘olkage_Monitor® ﬁ | a ‘iolkage _Monitor_M33 |:| |
)
]
(| Voltage_Monitor_MSS_0 l
im MBS RESET I MES_RESET M VIZF (e
TWO_Woltage F

%‘ WAREFD VAREFD
o EUART 0

. Promoke ko Top Lewel
o
'@‘ Invert

Mark Unused

a

. | & Add Pins to Group ¥

Figure 61 - GPIO Pins Promoted to Top Level
3. Click Design > Configure Firmware as shown in Figure 62 - .
Project  File  Edit  “iew SmartDesign  Help
D [-’_"f " B ul & Configure Firrmware

— {3 Generate Programming Data

Reports
Figure 62 - Opening Design_Firmware

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_O0 instance
and select SoftConsole as the configuration.

52 voltage_Monitor [ | &2 voltage_Maritor_hss [ | 5] DESIGN_FIRMwARE* [£] |

Design Hierarchy

| Generate | I Instance Mame | Core Type | Mersion | Compatible Hardware Instance |
1 | ?f HAL_D HAL 2.1.102 Yolkage_Maonitar_M3S
2_ MS5_ACE_Driver_0 MS5_ACE_Driver 2.2,101 + | Yoltage _Monitor_MS5:MS5_aCE_0
3_ |:| M55 _TAP_Driver_0O MS5_TAP_Driver 2.2,101 + |¥oltage _Monitor_MSS
4_ |:| MSS_MWVM _Driver_0 MSS_MWyM _Driver 2.2,102 + | ¥oltage _Monitor_MSS:MSS_EMYE_D
5_ |:| M35_PDMA_Driver_O M35_PDMA_Driver 2.0,102 ‘olkage_Monitor_MS5:M35_DMA_D
6_ |:| M35_RTC_Driver_0O M35_RTC_Driver 2.0,100 ‘Wolkage_Monitor_M55:M35_RTC_D
?_ |:| M35 _Timer_Criver_O M35 _Timer_Driver 2.1.101 + |¥oltage _Monitor_MS5:MSS_TIMER_O
8_ M55_UART Driver_0 M535_UART Driver z.2.101 + | Yolkage_Monitor_f55:M55_UART _O
- [SmartFusion_CMSIS_PAL_0O SmarkFusion_CMSIS_PAL

Figure 63 - 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
indication the firmware is missing from the Vault. If missing, refer to Appendix B — Firmware Catalog
Settings.

6. Click File > Save to save the Design_Firmware.
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7. Save the design and generate the component by clicking Generate Component or by selecting
SmartDesign > Generate Component.

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

&

1

-

o Voltage_Monitor_MS55_0

e MSS_RESET_N M2F_GPO_31 MZF_GPO_31

=0 T™M0_Voltage M2F_GPO_30 M2F_GPO_30
-° VAREFO M2F_GPO_29 M2F_GPO_29

M2F_GPO_23 M2F_GPO_28

o UART 0F HUART 0

@& ? P

) ~
¢ |1 2

Figure 64 - 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
like Generated files, used 10’s, and Memory map etc.

9. Confirm that the IAR folder is created with the folders and files as shown in Figure 65 - .
Files g X

+ [ icomponent
[:l canstraink
[ coreconsole

+- [ ] designer

+ [ Firmware
[ hdl

= [ IAR

[ cm=1s

[ drivers

[ driwers_config

IR

E

@I Waltage_Monitor _he_platform, b

F'gbl Woltage_Monitor_MMSS_MMSS_CM3_0. et

|g§}| Woltage_Monitor_MS5_MSS_CM3_0_app.ewp

@I Woltage_Monitor_MM35_MSS_CM3_0_he_platform, ewp
F'gbl Woltage_Monitor_1MS5_MSS_CM3_0_hw_plakform.icf
|g§}| Woltage_Monitor_M35_MSS_CM3_0_bw_platform. mac

[ Ey_synthesis
+- [ simulation

+ [ wiewdraw

Design Hierarchy Files Cares

Figure 65 - Files Window
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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 generating the programming file. You can also complete the flow by running the synthesis and place
and route tools in interactive mode (step-by-step), for more information refer to the Libero SoC Quick Start

Guide.

Push-button Design Flow
1. Click Edit I/O attributes under Constrain place and route in the Design Flow window.

Design Flow [

Yoltage_Monitor E o

Tool

[ E- Create Design
v L5 Configure MSS
E Create SmartDesign
Create HOL
& view|Configure Firmware Cores
¥erify Pre-Synthesized Design
= Constrain Design
Import IO Constraints
Impart Timing Constrainks
= Implement Design
% Synthesize
¥erify Post-Synthesis Implementation
Compile
=~ Constrain Place and Route
Edit I Aktribukes
(') Edit Timing Conskraints
&y’ Floorplan
?’!Q Place and Route
¥erify Post Layout Implementation
%ﬁ.‘] Export Back Annotated Files
¥ Generate Programming Data
= Program Design
@‘ Pragram Dewvice
= Debug Design
0 Instrument design
[=- Handoff Design for Production
-@ Export Programming File
+| Export Pin Repork
«L| Export IBIS Model
=t Develop Firmware
B vrite Application Cade

Design Flow | Catalog
Figure 66 - Edit /0O Attributes
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Appendix C

2. Make the following pin assignments in MultiView Navigator window as shown in Figure 67 - .
¢ GPO_28toB19
e GPO_29toB20
¢ GPO_30toC19
¢ GPO_31toH17

S MultiView Navigator [Voltage Monitor *] - [I/0 Attribute Editor]

-*EEiIe Edit Wiew Logic Format Tools Window Help -8 x
B8 #H T ilel 8 8 GrME S an
| i
= h Logical Port Hame Group Macro Cell | Pin Number| Locked |Bank Mame Sl:::aald DE:;'
&k M2F_GPO_28_pad
gl M2F_GPO_29 pad 1 M2F_GPO_28 ADLIB:OUTE... B13 Bank0 LWTTL 12
: 7 2 M2F_GPO_23 ADLIB:OUTE... B20 Bankd LY¥TTL 12
. a
o Valtage, Moritar M. ki M2F_GPO_30 ADLIB:OUTE... 19 Bark0 LYTTL 12
4 M2F_GPO_ ADLIE:OUTE... ~ Biank1 ﬂ
5 MSS_RESET... ADLIB:INBUF... Fi1 Bark2 LWTTL
< S < >
m h: 9&@] | | | ['\.IPortsl,'{‘ Package Fins l.-'I
< I | | 1 . oueou | rests e /
T £
Feady row 4, col 4 FAM: SmartFusion DIE: AZF200M3F  PACKAGE: 454 FEGA

Figure 67 - MultiView Navigator GUI

3.  Commit and check the edits using File > Commit and Check. Connect 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.

.
DT &FEP e B ESAED:
-~
| Design Flow |
g -—, i Back-Annotate
é g B o™ ﬂ;?»
Layout A
i% *D
\_‘.:j Save changes to Voltags_Monitor?
| MultiView N fiTime
A eefl] { = I e (e @ a
Nethist o _ 170 Attribute Conshraints Timing Smant
Viewer PinEditor | ChipFlanner Editor Editor Analyzer Power
v
= Version: 10.0.9.22 ~
2 Release: 10.1
o Info: The design Voltage Monitor.adb was last wodified by software version
Opened an existing Libero design Voltage Monitor.adb.
The Execute Script command succeeded | 00:00:45 |
v
£ b
All { Errors J Warnings j, Info
Ready FAM: SmartFusion DIE: AZF200M3F | PKG: 484 FEGA

Figure 68 - Designer Window
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6. Click Generate Programming Data to complete the place and route, verify timing and generate the
programming file. This completes the.fdb file generation.
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Tool
4 p Create Design
("4 & Configure MSS
B3 Create SmartDesign
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Create HDL TestBench
&3 View/Configure Firmware Cores
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a

"4 S Synthesize
P Verify Post-Synthesis Implementation
. Simulate
v > By Compile

¥ Constrain Place and Route
= Create/Edit /O Attributes
() Create/Edit Timing Constraints
11?. Floorplan
9,; Place and Route
¥ Verify Post Layout Implementation
. Simulate
(4 Verify Timing
EJ. Verify Power
J,—H Generate Programming Data
Program Design
@E Program Device
Debug Design
Handoff Design for Production

[

[
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[
vwvew

Develop Firmware
B Write Application Code

Figure 69 - Generating Programming Data
7. The Design Flow window looks as shown in Figure 70 - .
Voltage_Monitor = °
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Figure 70 - Design Flow Window After Building the Project
8. Follow Step 5 - Programming SmartFusion Board Using FlashPro.
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Product Support

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

Customer Service

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

From North America, call 800.262.1060

From the rest of the world, call 650.318.4460

Fax, from anywhere in the world 408.643.6913

Customer Technical Support Center

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

Technical Support

Website

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

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

Contacting the Customer Technical Support Center

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

Email

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

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

My Cases

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

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

ITAR Technical Support

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

- - . - . . .« . .

M,crosem’ complete subsystems. Microsemi is headquartered in Aliso Viejo, Calif. Learn more at
° www.microsemi.com.

Microsemi Corporate Headquarters
One Enterprise, Aliso Viejo CA 92656 USA
Within the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136
Fax: +1 (949) 215-4996

© 2012 Microsemi Corporation. All rights reserved. Microsemi and the Microsemi logo are trademarks of
Microsemi Corporation. All other trademarks and service marks are the property of their respective owners.

50200214-6/05.12


http://www.microsemi.com/

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

	Objective
	Design Steps

	Working with Libero SoC and IAR
	Step 1 - Creating a Libero SoC Project
	Step 2 - Configuring MSS Peripherals
	Configuring ACE
	Configuring the General Purpose Input/Output (GPIO) Peripheral

	Step 3 - Generating the MSS Component
	Step 4 - Generating the Program File
	Push-button Design Flow

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

	Step 6 - Building the Software Application Through IAR Embedded Workbench
	Step 7 - Configuring the Serial Terminal Emulation Program
	Step 8 - Installing Drivers for the USB to RS232 Bridge
	Step 9 - Debugging the Application Project Using IAR
	Appendix A – Libero SoC Catalog Settings
	Appendix B – Firmware Catalog Settings
	Appendix C
	Configuring the GPIO Peripheral
	Generating the MSS Component
	Generating the Program File
	Push-button Design Flow

	List of Changes
	Product Support
	Customer Service
	Customer Technical Support Center
	Technical Support
	Website
	Contacting the Customer Technical Support Center
	Email
	My Cases
	Outside the U.S.

	ITAR Technical Support




