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Introduction

This tutorial shows you how to use Microsemi tools 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 cSoC
device.

e Configure the peripherals using SmartDesign.

e Configuring the analog compute engine (ACE).

e Generating the microcontroller subsystem (MSS) Component.

¢ Generating the programming file to program the SmartFusion cSoC device.

e Opening the project in SoftConsole from Libero SoC and writing application code.

e Compiling application code.

e Creating and launching a debug session.

¢ Debugging and running the code using SoftConsole.

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.

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

Hardware Requirements
You will need the following hardware:
e SmartFusion Evaluation Kit Board or SmartFusion Development Kit Board

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

Associated Project Files

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

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

MSS Components Used

o ARM® Cortex-M3 processor
Clock conditioning circuitry (CCC)
General purpose input/output (GPIO)
UART_O
Analog compute engine (ACE)

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

Objective

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

Design Steps

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

e Perform synthesis and layout, and generate a programming file to program the SmartFusion cSoC device.
¢ Open the software project in SoftConsole and write the application program.

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

The hardware configuration has four flags:
e Over1.0V
e Over15V
e Over2.0V
e Over25V

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 SoftConsole

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 SoftConsole IDE.

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

e 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: Woltage_Manitar|

Location: C:/MicrosemiprifPOT_LED Libero_SoftConsale
Prefered HOL bype: (& Merilog ) WHDL

Description:

1, Edit Tool Profiles. ..

Crevice

Farnily: SmartFusion w
Die: AZFZO0M3F -
Package: 484 FBGA L
Speed: STD ~
Die Yoltage: 1.5 v

COperating Conditions: oM v

Best Typical Worst
Temperature {in degrees Celsius) 0 2 5
WA volkage {in vaolks) 1,575 1.5 L4258
WCCL 1.5 Yoltage (in volks) ]

WCCI 1.8 Yoltage (in volts)
WCCI 2.5 Yoltage (in volts)
WCCI 3.3 Yoltage (in volks)

143 1
1.9 1.8 1
2.7 2.5 2
3.6 B 3

Core viersion

Dresign Template

Use template

Showy anly latest version

Figure 1 - New project Dialog Box
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Working with Libero SoC and SoftConsole

3. Click Edit Tool Profiles and add SoftConsole by clicking on Software IDE as shown in Figure 2 - .

(= Tools

Saoftware IDE Saftware IDE profiles E -m -ﬂ
Syrithesis =

Simulation
Prograrmmming

Active Name Path

@ Add Profile

Mame: | SoftConsole |
otkbench 6.0
Tool integration: |SoFtC0nsoIe vl
Wersion: Unknown
Location: |Jsemi'|,SoftConsoIe v3.31Eclipse\eclipse.exe | [ Browse, ..

o) Ceaet

‘ |
’Export ProFiIes...] ’ (814 ] [ Cancel

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

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

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

6. The project is created and the Libero SoC window appears as shown in Figure 3 - . The SmartDesign
“Voltage_Monitor” is created with the instantiation of MSS component.

“= Libero - C:\Microsemiprjs\POT_LED_Libero_SoftConsoleXWoltage Monitor\Woltage Monitor. prjx™

File Edit View Design SmartDesign Help
. | FaXe'
ﬁ [z_'fE )N & O
Design Hierarchy A x —
F'é F] voltage_Maritor [ |
Show: |Compnnents v| (s -
=] “ work ==
m Yoltage_Monitor
e ] Voltage_Monitor_MSS_0 3
[ [ME=FEET Np—@MS_REETN BICEG HERT ]
Design Hierarchy | Files | i UART_1E UART 1]
S — O i USRT_O0E UART O |
Design Flave 8 x| wn 12C_0E: 2C 0]
D SPI_1E EZ|
= P SPL_0 SPL D
“oltage_Manitor E o @' o 12C71 !
= 7 . ¥
D MAC_RMI_PHY_MGMT_PADs B BHMEL R PHY MGMT_PEAD
Tool [+ | b MAC_RMII_DATE_PADs B pLMAC_RMIT DATAE FAD
& Create Design - ?ll«i
L5 Corfigure MSS @l;
Create SmarkDesign Q
Create HOL @ v
o [l >
Design Flow | Catalog | ha
Log =4
| @ Messages | e Errors ﬁ ‘Warnings jg Infa
"Infu: PAD pin “SmartFusion UART M3S_0:UART 1° of “SmartFusion_UART M33 0 is automatically connected to a top-level port. iy
o o pin “SmartFusion UART M35 _0:UART 0° of “SwmartFusion UART M35 0° is automatically connected to a top-lewvel port. 1
"Info: PAD pin “SmartPusion UART MSS_0:I2C_0° of "SmartFusion UTART M35 _0° iz automatically connected to a top-lewel port. o
Fam: SmartFusion | | Die: AZF200M3F | Pkg: 484 FEGA | Verilog

Figure 3 - The Libero Window After Completing New Project Wizard
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Working with Libero SoC and SoftConsole

Step 2 - Configuring MSS Peripherals

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

@ 3] voltage_Manitor £ voltags_Monitor_m=s [

mm_‘
Clock Management CotexMz =
EMWM  Extemal Memory Controller
= OO eS| -
I J— i i ]
[ 4
e — -0 UMRT D [ UART_L
SN G S —
R SP1LO SPLL
R |
WATCHDOG B =4
=g | -
R GPD EFROM
......... = T C )
— LT
MSS /O abric Interf ace ::::m:“
. WaCartiuatin

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

L]

[w

Figure 5 - Enabling the Peripheral
This example uses only the clock management, ACE, GPIO, and UART_O peripherals.
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Working with Libero SoC and SoftConsole

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

72 | startpage [ | EZ voltage_Monitor | 3] voltage_Manitor_mss* [0 ‘
8

BB |z
3

D _I !;f MICROOCONTROLLER SUBSYSTEM

1/0 Editor

Clock Management CortexM3
EHVM Extemal Memory Controller
I L

i — I
l J

ACE UART_0 UART_1

[ 4 o
O

TIMERx2

WATCHDOG

O/ > REAAP %
! E!

MAC
Reset Management GPIO EFROM

= i A e e W
RTC
[ '_'D

SRPRS—
MSS5 1/0 Fabric Interface
S— —
S o S
—

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.

After completing the configuration, click OK.
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Working with Libero SoC and SoftConsole

M Microcontroller Subsystem Clock(s) Configurator EE®

Actual data is shown in blue

Clock Conditionina

A FAE_LOCK
MHz M52 LOCK n ACLE (ACE)
-1 v
Gr-Chip RC Oscillator v am ERAI LR
O
I:l 60.000 MHz n 231 ns FClk | | PCLKD (4FB_0)
O 0.065 v 1w
0919 ns 18 o = s —— oo
ghooo | M
0519 15 g FCLKT (AFB_L)
0.000 MHz 1|y
L FAB_CLE 80.000 MHz
—
— e
axs €
o me ———»oO
C  © e 0
O
MAC 107100 cLK
clke alC
External 10 /100 CLK —
— 0O

Microcontroller
Subsystem
Clock Conditionina

Figure 7 - MSS Clock Configuration

Configuring ACE

1. 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 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
| Corfigurs ACE | Controllsr Flags
ADC Configuration
ACLE: 60 MHz ADC Clock: 10MHz Resolution: 15

Add service:

| bits

Advanced Ogtions...

X

Active Bipolar Prescaler Inpy |
o bz St

Signal

| Sample
time [us)

Package Pin

| SCB |

Current Input
Differential Input
Temperature Input
LYTTL Input
analng Comparator
Sigra Delta DAC

[] ABCBlocko
[] ADCBlock 1

Cancel

Figure 8 - MSS ACE Configuration

Displaying POT Level with LEDs - Libero SoC and SoftConsole Flow Tutorial for a SmartFusion cSoC 9



& Microsemi

Working with Libero SoC and SoftConsole

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

Signal name: TMO0_Voltage
Send raw results to DMA: Cleared check box
Acquisition time: 10 us

Filtering factor: None
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

Configure ADC Direct Input

)

TMO Signal name:
.
| TMD_sfoltage | [N 5end ravw ADC result ko DA
Acguisition kime: 10.000 us

Digital filtering [Jtinear transformation

Filkering Factor: Mone w Scale Factor: |:|

Threshald Detection =

hal

Threzhold | Hysteresis| Assert De-azzert | ~
‘ Flag Name | Flag Type | ¥1] [m¥] Samples Samples
o1 pOy WER 1 1
oyer_1pBy WER 1.5 1
aver_2p0yv OvER 2 1
oyel_2phy WER 2h 1 A
[ assert flag when post processing completed
I oK ] l Cancel

Figure 9 - MSS ADC Direct Input Configuration
4. Click OK.
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Working with Libero SoC and SoftConsole

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 Figure 10 - :

Configure ACE

‘ Configure ACE ‘
ADC Configuration

ACLE: 80 MHz

Add service:

Controller Flags

ADC Clock: 10 MHz Resolution: |45 + |bits

&

4%

Active Bipalar Prescaler InpL
ADC Direct Input

Current Input

Differential Input
Temperature Input

LYTTL Input

Analog Compar ator

Sigma Delta DAC

Service Signal

DL Dirent Input

THO_Yoltage

[] aDCElacko
[] aDCEHlock 1

Package Pin SCB

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.
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Working with Libero SoC and SoftConsole

Configure ACE El
Configure ACE | Controller | Flags
Pracedures E J J
wh ] ADCBlackD
ADCT_MAN [] aDCElock1
Operating sequence entry: O Auto @i‘ﬂa

Detals of procedure; ADCO_MATN

Sampling rate

- Actual Rate|
Signal (ksps|

Total samp{  Insert operating sequence slot J
l Calculate Actual Rate
Operating sequence =
e D SSE Execution|
Time [us

[ OK 1 [ Cancel

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

X ¥

NOP
SAMPLE
SIMULTANEQLIS SAMPLE
SET INTERRUPT

WAIT TIME

RESTART SEQUENCE
CALIBRATE ADC
PCWERDOWN ADC
STOP ADC

Figure 12 - Select SAMPLE

10. The Configure SAMPLE window is displayed. Select TMO_voltage as shown in Figure 13 - and click
OK.

Configure SAMPLE’ X

Analog Pad: |

Description

Sample Analog Peripheral,
Only the peripherals that are assigned ko this ADC can be selected,

Help Ok | Cancel |

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

Working with Libero SoC and SoftConsole

x| ¥ 2

MNOP

SAMPLE
SIMULTAMNECUS SAMPLE
SET INTERRUPT

WAIT TIME

CALIERATE ADC
POWERDOWHN ADC
STOP SEQUENCE

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

Configure ACE

Configure ACE ‘0 Contrafler | Flags
Procedures =
Name
[ ApCBlocko
ADCT MAIN [] ADCElock 1
Operating sequence entry: () Auto & Manual
Details of procedure: ADCO_MAIN
Sampling rate
- Actual Rate|
‘ Signal (ksps)
/1y THO_Valtage 0.000

Calculate a round robin operating sequence of the specified signals, J

x| 3|2

[ Calcuiate ActualRate VT |

Operating sequence

Instruction SSE Execution|

Time [us])
Sample THO_Yoltage 11.725
Restarts the execution sequence for this imeslot 0100

Figure 15 - MSS ACE Configuration: Final Controller Tab
13. The Controller tab window is displayed as shown in Figure 16 - :

Configure ACE ®

Configre ACE Cortrolac
Procedures
Name
3 Aoceocko
ADCY_MAIN [0 soctockt
Operating sequence entry: (O futo ©Marvsst
Detads of procedure: ADCO_MAIN
Samplng rate.
Actual Raty
bl | lkmlj
TMO_Valage 84200
Total samplng rate: 84.200 hsps
Operating sequeece _’_‘J = _' i | ,_‘_'
i SSE Execut
Instruction | Vime fo]
Sarrgle TMO_Vebage N5
Reatarts tha exscution seauence ke this temalo! 0100
Hep o Corcel |

Figure 16 - MSS ACE Configuration: Controller Tab
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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.

16. 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 @
Configure ACE ] Controller Flags l
Select a register to view ACE Flag mapping: Available bits of PPE_FLAGSO register:
i E;bgri:{eqisters it Solice | In;:?rigt [i‘:.'tt;:‘umgtg °
PPE_FLA 21450 0] TMO_Yoltage:over_1ply 54 118
PPE_FLAGS1 { 0x40021454 ) 1| TMO_Vaoltage: over_1pSv 55 119
PPE_FLAGSZ { 0x40021455 ) 2| THI0_Wnltage: over_2pilv 56 120
PPE_FLAGS3 { 0x4002145c ) i TMO_Voltage:over_2pbv g; 1312
PPE_SFFLAGS { 0x40021460 ) E ::E:Z; & =
B <nones (=i} 124
7| <nonex 1 125
2| <nonex g2 126
3| <nonez 63 127
10} ¢nones B4 128
11] ¢none> =] 129
12| <none> BE 130
13| <none 67 131
14| <none (=] 132
15| ¢nones 59 133
16| <nones 70 134
17| <nones 71 135
18| <nones 72 136
19| ¢nones 73 137
20 <nonex 74 138
21| <noner 75 139
22| <none: 76 140
23] ¢nones 77 141
24| <none> 78 142
25| <nonex 79 143
26| <none> an 144
27| <none: a1 145
28| <none> g2 146
29| <nonex a3 147 3
’T‘ Cancel

Figure 17 - ACE Flag Mapping - PPE Flag Registers
17. Click OK to close the ACE configuration window.
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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.
& Configuring MSS_GPIO_0 (MSS_GPIO - 1.0.101) =3
Zonfiguration ~
Mulkiplexed With I2Z1 Peripheral Dedicated If0s
GPIO_31:  Use as M35 1/0 Pad w| U0 or connect to Fabric
GPIO_30:  Use as MSS I/O Pad ¥22  or connect ko Fabric
Mulkiplexed With UART1 Peripheral Dedicated Ii0s
GPIO_20:  Use as MSS 1O Pad W22 or connect bo Fabic
GPIO_ 28 Use as M55 I/O Pad Y20 or connect ko Fabric
Multiplexed With SPI1 Peripheral Dedicated Ij0s
GPIO_27:  Use as M55 I/O Pad W21  or connect ko Fabric
GPIO 2fR: |lse a5 MSS TGO Pad 'm L8 ot conneck bo Fabric 'm b’
I (a4 l [ Cancel l

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 (A2F-EVAL-KIT Rev 2).

3. Click File > Save to save the Voltage_Monitor_MSS.

Step 3 - 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 19 - .

Displaying POT Level with LEDs - Libero SoC and SoftConsole Flow Tutorial for a SmartFusion cSoC 15
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% 5] voltage_Monitor [ | £2] wolkage_Moritar_mss (] |
-
=k
b1 ; Voltage_Monitor_MSS_0 fi‘-;
> WES RESET § 1SS RESET N EMC B
* UART_18 T -
i UART_DE I
%‘- 20 DE 20
- :z Sl 1|
g Lock Position Auto-frrange
o 1 0]
0 fi —@UI-C 1 |
@ configure —@IMAC RMIT PHY MGEMT FADS |
o I Delete —@EMAC RMIT DATA PADS |
_________________________ Replace Component for Instances). ..
&1 Ipdate Instanc with Lak 0
(':1 M~ Clear User Connections
[ 2
" < >

Figure 19 - Updating the MSS
2. Click Design > Configure Firmware as shown in Figure 20 - .

Project  File  Edit  View

: m [—‘1 Y Cha Figure Firmware
; =7

SmartDesign  Help

@ Generate Programming Daka

Design Hierarchy

Reports
Figure 20 - Opening Design_Firmware

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

2 votage_paonitor [ | B2 volkage_Moritor_mss () | &3] cesIGN_FIRMwARE* [ |

| Generate I I Instance Marne I Core Type I Version I Caormpatible Hardware Instance |
l_ E?’ HaL_0 HaL 2.1.102 voltage_Monitor_M35
2_ M35 _ACE_Driver_0 M55 _ACE_Driver 22,101 + | ¥oltage _Monitor_MS5:MS5_ACE_
3_ MS5_GPIO_Driver_0 M35_GPIC_Driver 2.0.105 4 | Woltage _Monitor_M35:M35_GRIO
4_ |:| MS5_TAP _Driver_0O MS5_TAP_Driver 2.2.101 o | ¥oltage_Monitor_1M55
5_ |:| MSS_MYM_Driver_0 M55 _MYM_Driver 22,102 + | ¥oltage _Monitor _[MS5:MS5_ENYR
6_ |:| yiolkage_IMonitor_MSS:MSS_DMA_
?_ |:| Yiolkage_Monitor_MS5:MSS_RTC_
| O Mas_ T Comfiguration o |Wolbage_Monitor_MSs:Mss_TIMEI
5 | MS5_LA Software Tool Chain |SoftConsole | + |¥alkage_Manitor_MSS:MSS_UART
10

[ CK ] [ Cancel ]

Figure 21 - Configuring SmartFusion_CMSIS_PAL_0O

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 Appendix A — Libero SoC Catalog
Settings.

Click File > Save to Save the Design_Firmware.

6. Save the design and generate the component by clicking Generate Component or by selecting
SmartDesign > Generate Component.
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E & voltage_Monitar* (3 | BB voltage_Monitor_mMss Reparts
~
BE |'Generate Component
D1
= .
. Voltage_Monitor_MSS 0 |
%5 ™E5_RESET N b 155 RESET_ N GPIO_31_OUTR GPIO_31_OU]
o TM0_Voltage GPIO_30_QUT @I0_30_OUl
VAREFO VAREFO GPIO_29 OUT GPI0_29 QU
o° GPIO_23_OUT GPIO_28 OU]
1 UART_0E§ HUART 0 |
N F .
Q
@
A
&
< >

«

Figure 22 - Generating the MSS Component

7. 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 IO’s, and Memory map etc.

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

+ ] icomponent
Il"l conskraint
[ coreconsaole
[ designer
[ firmware
[ hdl
[ phy_synthesis
+ [ simulation
|:| smarkgen
|j SoftZonsole
= [:l Yoltage_Monitor_M35_M3S_CM3_0
+ [ .metadata
+ |:| Woltage_Monitor_MSS_MSS_CM3_0_app
+ ] Molkage_Monitor M55 MSS_CM3 0 h.
|| skirmulus
[ synthesis
[ tooldata
[ viewdraw
% ‘oltage_Monitor.prix

+

+

+

+

+

Design Higrarchy Files

Figure 23 - Files Window

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 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 Libero SoC Quick Start Guide.

Displaying POT Level with LEDs - Libero SoC and SoftConsole Flow Tutorial for a SmartFusion cSoC 17


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

& Microsemi

Working with Libero SoC and SoftConsole

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

NEed22(o

Design Hierarchy |senerate Programming Data] & X

Figure 24 - Generating Programming Data
2. The Design Flow window looks as shown in Figure 25 - .

Voltage_Monitor

Tool

4 b Create Design
v & Configure MSS
B9 Create SmartDesign
Create HDL
Create HOL TestBench
5 View/Configure Firmware Cores
> # Verify Pre-Synthesized Design
> b Constrain Design
¥ Implement Design
S Synthesize
4 b Verify Post-Synthesis Implementation
. Simulate
- B Compile
> # Constrain Place and Route
ﬁ:; Place and Route
¥ Verify Post Layout Implementation
. Simulate
( Verify Timing
o} Verify Power
8% Export Back Annotated Files
-F'1 Generate Programming Data

LU S S S

<

4 » Program Design
@‘ Program Device

> ¢ Debug Design

4 ¢ Handoff Design for Production
% Export Programming File
+[| Export Pin Report
+[| 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 the SmartFusion Development Kit User’s
Guide for additional information.

Jumper Settings for SmartFusion Evaluation Kit Board
e JP10: Short pin 1 and 2 using a jumper.
e JP7: Short pin 1 and 2 using a jumper for LCPS mode.
e J6: Connect pin 1 and 2 using the jumper.
e JP6: Connect pin 2 and 3 using the jumper.

e J13: Connect the USB cable to J13 connector. Install the FlashPro4 or FlashPro drivers if they are not
already installed.

e J14: Connect second USB cable for power.
e JP11,JP12, JP13, and JP14: Short pin 2 and 3 using a jumper (in A2F - EVAL - REV 2).

Jumper Settings for SmartFusion Development Kit Board

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

table:
Table 2 - Jumper Settings for Development Kit Board

Factory Default Factory Default Factory Default
JP1: 12 JP12: 12 JP21: 122
JP2: 12 JP13: 12 JP22: 23
JP4: 1-3; 7-9 JP14: 12 JP23: 12
JP5:1-2;34 JP15:1-2 JP24: 12
JP6: 23 JP16: 2-3 JP27: 12
J7:2-3; 6-7; 10-11; 14-15 JP17:23 JP28:1-2
JP7:12 JP18: 12 J32:1-2;34;5-6
JP8: 3-4; 7-8; 11-12; 15-16 JP19: 23 -
JP11:1-2 JP20: 12 -

Programming the Device

Double click Program Device under Program Design in the Design Flow window to program the
SmartFusion cSoC device. Click Yes when it prompts that the timing constraints are not yet set.

Note: Do not interrupt the programming sequence; it may damage the device or the programmer. If you
face any problems, contact Microsemi Tech Support at soc_tech@microsemi.com.
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Voltage_Monitor

Tool

4 b Create Design
v & Configure MSS
B Create SmartDesign
Create HOL
Create HDL TestBench
i View/Configure Firmware Cores
¥ Verify Pre-Synthesized Design
Constrain Design
Implement Design
S Synthesize
¥ Verify Post-Synthesis Implementation
. Simulate
- B Compile
> # Constrain Place and Route
?1,3 Place and Route
4 p Verify Post Layout Implementation
. Simulate
(& Verify Timing
IE]. Verify Power
8% Export Back Annotated Files

<
|
k &7 W W

LS S S

<

“# Generate Programming Data

4 »_Program Design
I @‘ Program Device

= » Debug Design

4 p Handoff Design for Production
% Export Programming File
*L| Export Pin Report
*[| Export IBIS Model

4 p Develop Firmware

B write Application Code

Figure 26 - Design Flow Window

You can also run flash pro interactively by right clicking on Program Device in Design Flow window and
selecting Open Interactively. For more information on FlashPro refer FlashPro user’s guide.
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Step 6 - Building the Software Application Through SoftConsole

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

Voltage_Monitor

Tool

4 F Create Design
v &4 Configure MSS
ED Create SmartDesign
Create HDL
Create HOL TestBench
& View/Configure Firmware Cores
> B Verify Pre-Synthesized Design
> » Constrain Design
¥ Implement Design
S Synthesize
4 | Verify Post-Synthesis Implementation
. Simulate
- B Compile
> # Constrain Place and Route
ﬁ:; Place and Route
b Verify Post Layout Implementation
. Simulate
( Verify Timing
o} Verify Power
8% Export Back Annotated Files

<

L S S

-5'1 Generate Programming Data
Program Design

@‘ Program Device

> Debug Design

4 ¢ Handoff Design for Production
% Export Programming File

+[| Export Pin Report

+[| Export IBIS Model

KL<

B: write Application Code

Maek

Figure 27 - Invoking SoftConsole from Libero SoC

Note: If you are using the provided design files and if SoftConsole opens without a workspace or displays
an error when opening the project then refer to www.microsemi.com/soc/kb/article.aspx?id=K18879.

2. The SoftConsole perspective looks similar to Figure 28 - :
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E C/C++ - Welcome to Microsemi SoftConsole IDE 3. 3 - Microsemi SoftConsole IDE ¥3.3

File Edit Source Refackor Mavigate Search Project Run Window  Help

milhd TR PE- 8 - @ B it 0- Q- i@ B B oo |
r[\j Project Explorer 23 =0 Welcome &3 =0 EE Outlin E @ Make | = O
e : : An outling is not available,
= % 7 |Microsemi SoftConsole IDE v3.3 1 outine s net avalabie
125 Yoltage_Monitor_MSS5_MSS_CM3_0_app i | ; ; devel ~
. SoftConsole is a free software development environment
= N
&= Yoltage_Monitar_MS5_MS5_CM3_0_hw_pl enabling the rapid production of C and C++ executables For processors
available for use in Microsemi devices. Creating a praject inside SoftCansale
lets you write software that is immediately compiled inko a usable binary.
= Release Candidate Capture
Thiz is an Microsemi-internal release candidate capture and is nok
inkended to be distributed outside of Microsemi.
-
< ¥
[3_, Problems &5 a Tasks | B console | £ Properties ¥ =0
0 items
Diescription Resource Path Locat,.. | Type

Lk

Figure 28 - SoftConsole Workspace

3. Copy the code provided below and paste it in main.c file under
Voltage_Monitor_MSS_MSS_CM3_0_app project in the SoftConsole 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 \
* % * % * Kk ok ok ok ok ok * Kk ok Kk ok ok * Kk Kk ok * Kk ok K * Kk ok Kk ok * Kk ok Kk ok ok * % * % * Kk ok ok ok ok ok \n\r \
* * * * * * * * * * *  x * * \n\r \
* *  x * * * * Kk ok Kk ok * * * Kk ok K * Kk ok Kk ok ok * *  x * * \n\r \
* * * * * * * * * * * * * * * \n\r \
* * * ok k ok ok kK * Kk ok ok ok Kk * * * K kK * Kk k kk * Kk k ok ok Kk * * Kk kkkkx M

int main ()

{

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

Monitor\n\n\r";

const uint8_t * channel name;

/*Initialize and Configure GPIO*/

MSS GPTO init();

MSS_GPIO config( MSS_GPIO 31 , MSS_GPIO OUTPUT MODE ) ;

MSS_GPIO config( MSS GPIO 30 , MSS GPIO OUTPUT MODE );

MSS GPIO config( MSS GPIO 29 , MSS GPIO OUTPUT MODE );
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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 uart0O, (const uint8 t*)Microsemi logo );

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

channel name = ACE get channel name( TMO Voltage );
for (;7)
{

uint8 t display buffer[32];

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", channel name, ((float) (-adc_value mv) / (float) (1000)));

snprintf( (char *)display buffer, sizeof(display buffer),
%$s : %.3fVAr", channel name, ((float) (adc_value mv) / (float) (1000)));

MSS UART polled tx string( &g mss uart0, 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 1pOv);

/* Voltage flags are displayed on the LEDs through GPIO */
uint32 t gpio output;
if ( flag status 2p5v == FLAG ASSERTED )
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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 |
MSS_GPIO 30 MASK |
MSS_GPIO 31 MASK );

MSS GPIO set outputs( gpio output );
}

return 0;

}

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

4. The SoftConsole window looks as shown in Figure 29 - .
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E C/C++ - Yoltage Monitor_MSS_MSS_CM3_0_app/main.c - Microsemi SoftConsole IDE ¥3.3

File Edit Source Refactor Navigate Search Project Run  ‘Window Help
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e
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40 NS5 _GPIO config( M35 GPI0 27 , M3S_GPIO_OUTPUT _MODE | ;
41 NS5 GPIO config( MSS_GPIO 26 , MSS_GPIO_OUTPUT _MODE )
42 NS5 GPIO config( MSS_GPIO 25 , MS5_GPIO OUTPUT MODE )
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Figure 29 - SoftConsole Workspace
5. Perform a clean build by selecting Project > Clean. Accept the default settings in the Clean dialog box

and click OK.

E Clean

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

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

=% Yoltage_Monitor_MS5_MS5_CM3_0_app
[] =2 valtage_Manitar_MSS5_MS5_CM3_0_hwe_platFarm

Start & build immediately
®

() Build only the selected projects

[ o

J

Cancel ]

Figure 30 - Settings for a Clean Build
6.

Make sure there are no errors and warnings. Use the next steps to configure the HyperTerminal.
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Step 7 - Configuring 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 31 - , proceed to the next step; otherwise follow the

3. Step 8 - Installing Drivers for the USB to RS232 Bridge to install drivers for USB to RS232 Bridge.

r__a Device Manager l = | [=] |_ﬂh]1
File Action View Help

e | o HE "
42 wi-Donthus

- -8 Computer

:> - Disk drives

..M Display adapters

> 4 DVD/CD-ROM drives

E‘lgj Hurnan Interface Devices
g IDE ATASATAPI controllers
-2 Keyboards

E!, Mice and other pointing devices

A Meniters

-F Metwork adapters

473 Porte (COM & | PT)

15 Silicon Labs CP210x USB to UART Bridge (COM3)
- ¥ Processors

-& Sound, video and game controllers
- M Systern devices

- i Universal Serial Bus controllers

e
Figure 31 - 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 computer does not have HyperTerminal, use any
free serial terminal emulation program like PUTTY or Tera Term. Refer to the Configuring Serial
Terminal Emulation Programs tutorial for configuring the HyperTerminal, Tera Term, and PuTTY.

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

Enter a hame and choose an icon for the connection:
Mame:
| Hyperterminal |

lcon:

Figure 32 - 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.

Connect To

- Hypertemminal

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

LCountry/region:

Arga code: I:l

Phane nurnber: | |

Connect using: | EXTER v

[ 0k H Cancel ]

Figure 33 - 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

Fuort Settingz |
Bitz per zecond: |5?’EDEI V|
Data bits: |E! v|
Parity: |N0ne v|
Stop bits: |1 v|
Elow control: | v|
[ 0K ] [ Cancel ] [ Apply ]

Figure 34 - 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.

Step 8 - Installing Drivers for the USB to RS232 Bridge

Note: You must have full administrative rights for your system to install the USB-RS232 drivers.
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.
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Use the following steps to install drivers for the USB to RS232 Bridge:

Step 9 - Debugging the Application Project using SoftConsole
Use the following steps to debug the application project using SoftConsole:
1. Select Debug Configurations from the Run menu of the SoftConsole. The Debug dialog is displayed.
2. Double clicking on Microsemi Cortex-M3 RAM target displays an image similar to Figure 35 - :

SC| Debug Configurations

Create, manage, and run configurations

%+

X B F-

[[-m"

Marne; | Volkage_Manitor_M33_MSS_CM3_0_app Debug |

| Main % Debugger | Bl Commands | B2 Source | B Common
= Launch Group
SC€ Microsemi CoreS051s Target Praject (optional):
SC Microsemi CoreMP7 Target | voltage_Monitor_M35_MSS_CM3_0_app | l Browse. .. ]
SC Microsemi Cortex-M1 Target
SC Microsemi Corbex-M3 eMyM Te
SC Microsemi Corbex-M3 Externa | ebug! Yolkage_Maonitor_MS5_MS5_CM3_app| | [Search Project. .. l l Browse, ., ]
[=-S€ Microsemi Cortex-M3 RAM Ta -
SC voltage_Maritar_Ms5_me | | [ Application consale

C/C++ Application:

< | * l Apply ] [ Revert l
Filker makched & of 11 items

@j I Dehug ] [ Close ]

Figure 35 - Debug Window
3. Confirm that the following appear on the Main tab in the Debug window:
e Name: Voltage_Monitor_MSS_MSS_CM3_0_app Debug
¢ Project: Voltage_Monitor MSS_MSS_CM3_0_app
e C/C++ application: Debug\ Voltage_Monitor_MSS_MSS_CM3_0_app
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4. Select the Commands tab. Confirm that commands appear in the Initialize and Run command
sections, as shown in Figure 36 - :
SC| Debug Configurations

Create, manage, and run configurations

P

X B -

ﬁlll"

Mame: | Yoltage_Monitor_MSS_M35_CM3_0_app Debug |

| 2 Main %‘F Debugger | Fll Commands Ey Source | = Common
B Launch Group

SC Microsemi CoreB051s Target ‘Tnitialize' commands

SC Microserni CoreMP7 Target B Debug initialization commands For programs linked using: -~
SC Microsemi Cortesx-M1 Target # [1] debug-in-actel-smartFusion-esram. Id =
SC Microsemi Cortex-M3 sMyM Te # [2]debugrin-external-ram.Id

SC Microsemi Cortex-M3 Externa # [1] Targeting SmartFusion embedded SRAM (esram) @ 0x20000000,

=-SC Microsemi Cortex-M3 RAM Tal #  Loads and debugs at 020000000 {j.e. Id LMA=¥MA=0x20000000},
SC voltage_Maonitor_MS5_ME

[E4

‘Run' commands

cont.

£ |

Filter matched 8 of 11 items

@

|

Figure 36 - Debugger Commands
5. Click Apply and Debug.

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

E Confirm Perspective Switch

P This kind of launch is associated with the Debug perspective.
\__-

This Debug perspective is designed to support application debugging., 1k

incorporates views For displaving the debug stack, wariables and breakpoint
managementk,

Do wou wank ko open this perspective now?

[Tremember my decision

[ es ] l Mo

Figure 37 - Confirm Perspective Switch
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E Debug - Yoltage Moniter_MSS_MSS_CM3 0 app/main.c - Microsemi SoftConsole IDE v3.3

File Edt Source Refactor Mavigate Search Project Run Window  Help

Your Debug Prospective should resemble Figure 38 - :

const uintd t© greecing[]
const uintd t ¥ channel nsme;

El consale 52 Z:,Tasks [S_Prnh\ems @Executahlas ﬂ Memory
.dats, size OxEbE lma 0x2000sk90
load =size 45354

5673 bytes/write.

Loading section
Start address 0x2000029%5,
Transfer rate: 31 EB/sec,
set §sp = *0x60050000

<

T

‘Wrikable Smart Insert

Netd NI -NE S MU R W R TR R I [35 pebug | BB i+
3 pebug 22 = B || 9= variables 52 . g Breakpoints | 117 Registers | = Modules =0
13 ) is = es ¥ =R =
= S€ voltage_Moniter_MS5_M35_CM3_0_app Debug [Microsemi Cortesx-M3 RAM Target] Mame Walue
=@ Embedded GDE (3/15/11 8:03 PM) {Suspended) (= gresting Ox2000FFaC
=g Thread [1] (Suspended) » channel_name 00000000
= 1 main() c:imicrosemiprijpot_led_libero_softconsalevoltage_raniterisoftcons
Bl CProgram FilesiMicrosemilSoftConsale v3,3\Sourcery-G-++Hbinl arm-none-eabi-gdb. €
< ¥
< >
[ welcome [] main.c &3 [E] -1 <symbolis not available> =0 EE Qutling &2 =0
25 & BR e %Y
2 Si:deflne Microsemi logo b Bl driversimss_uartimss_uart.h
27 = \driversimss_aceimss_ace.h
%% *E FTEEEEEE TEEEEE TEETEE EEEX FEEEL TEEEEE L % EEEEEEL - 5 B B
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2

b

w6 DU |[E[@ e B-r5--0
~
v

35:1

Figure 38 - Debug Perspective

Run the application by clicking Run > Resume or by clicking the Run icon on the SoftConsole toolbar.

The voltage measurement along with the greeting message is displayed in the terminal program

window.

Development Kit Board. The voltage measurement will

Turn the potentiometer (POT) on the SmartFusion Evaluation Kit Board or the SmartFusion

be displayed on HyperTerminal and the LEDs

on the SmartFusion Evaluation Kit Board or the SmartFusion Development Kit Board will illuminate

when one of the voltage monitor flags is asserted.
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10. Adjust the POT and observe that the voltage measurement is continuously updated.
FEX

“& hyper terminal - HyperTerminal

File Edit VYiew Cal Transfer Help

0@ s DB &

23 236 2636 36 36 I MMM MM WM I I I I

x 3 x 3 Y Y » = = » % % »
% % 3 Y Y 3 3¢ 3 3¢ » Y 2636 36 3% O T I »
Y Y Y Y Y » = Y = » » » »
Y P T T T IR N Y 2636 36 3% 3 3¢ 3 3¢ IR N R INIENIENIE

Helcome to Microsemi’s SmartFusion Yoltage Monitor

THA_ Vol tage :

0.008Y

Connected 0:01:41

Auto detect

57600 8-M-1

Figure 39 - Voltage Monitor

“& hyper terminal - HyperTerminal

File Edit Yiew Cal Transfer Help

D& »3 08

* 3 22 HHMMN  HHMNMN P I T

* x * x * * * P P * * = * = *
*  x o® * * 965 3634 * * Ha 3% P A *
* * * * * * P * P * * * *
* X MEHNNNN HHHEAE * Ha 3% 965 3634 HHHEAE T

Helcome to Microsemi’s SmartFusion Voltage Monitor

THB_Voltage :

2.960Y

Connected 0:02:11

Aukn detect

57600 8-N-1

Figure 40 - Voltage Measurement Continuous Update

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

12. Suspend the software application by clicking Run > Suspend from the SoftConsole menu.

32 Displaying POT Level with LEDs - Libero SoC and SoftConsole Flow Tutorial for a SmartFusion cSoC



& Microsemi

Working with Libero SoC and SoftConsole

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

%)= Yariables | ®@ Breakpoints | i8] Registers 52 =i, Modules

Mame Yalue

= e Main
1 ro 0x2000b4f4
NS Ox2000fF80
B rZ 60
i r3 0x2000b4f4
i re o0
s Oxe0042020
i ré 0xc
7 0x2000ff53
b ra Oxe004201c
B0 r9 3323605
it rio 0x1das0ag0
e

W rit 0x18001666
noan

Figure 41 - The Registers Tab

14. Select the Variables tab in the upper left window pane to view the value of variables in the source
code.

%5 Debug 0% Outine | 09=Vriatles £ @ Breckpoints | It Registers| B Modues

Hame Yalue
()= r_size 0

= (= bt 0x2000ffeb
(= e _buff[0] 0

= (= qreeting 0x2000fFba
(¥ greeting0] W
(¥ greeting1] )
(¥ greeting[2] !
(¥ greeting[3] i

Figure 42 - The Variables Tab

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

File Edit Source Refactor Mavigate Search Project Run Window Help
] ] i SR R AR R e 9 | %5 Debug | i+
ﬁDebug = = O || =k Modules | ®a Breakpaints  i13f Reqisters | 69= Yariables Disassembly bxs ¥ =08
O = 3 it e Y 1 ~
= SC€ voltage_Moniter_MS5_MSS5_CM3_0_app Debug [Microsemi Cortex- 0x2000045b0 <ma%n>: push {7, 1rd
= & Embedded GDE (3{15/11 5:11 PM) (Suspended) 0x20000482 <waint2s>:  sun sp, #128 ; Ox80
- “)Thread[l](Susnended) OxZ00004b3 <main+d>: add r7, sp, #8
UJ =, e " ” const uint8 t greeting[] = "‘nirWelcome to Microsemi's SwartFus
= 1 main(} ctimicrosemiprfipot_led_libero_softconsole|volt -
B . " . i‘beUUUD‘{bS <raintes: hilahtand r3, fia2456 : Oxabds
B C:\Program Files\MicrosemiySoftConsole v3. 31 Sourcery-G-++\bin
OxZ00004ba <main+l0>: movt r3, #Hs19:z . OxZ000
0x200004khe <main+tldsr: add.w riz, r7, #32
OxZ200004c2 <rmain+lsSs: mov 1lr, 3
0x200004c4 <wain+20>: ldmia.w 1le!, {r0, rl, rZ, e3}
Ox200004c8 <waint2ds>: stwia.w riz!, {r0, rl, r2, ri}
Oxzo0004ce <main+2G>:  ldwia.w le!, {rd, rl, rZ, £3}
0x200004d0 <main+3csx: stwia.w riz!, {rd, rl, rZ, 3}
Ox200004d4 <main+3es: ldmia.w 1lr!, {r0, rl, r2, r3}
¢ = 0x200004d5 <wain+40>: stmwia.w riz!, {rd, rl, rz, r3}
Ox200004de <waintdds: ldmia.w lr, {0, ri}
[€] main.c 52 [€] mss_vart.c =8 0xz00004e0 <wain+4S»: stmwia.w rlz, {rd, ri}
e = MSS_GPIO_init():
26 N . . 0x200004e4 <main+52x: bl Ox20001880 <M33 GPIOQ initr
#define Microsemi logo Y — =
27mmie - M55 GPIO config( MSS GPIO 27 , MSS GPIO OUTPUT MODE |
g 5% hEemEs EEEEEE EREAT 0x20000425 <maint56x: mov.w rQd, #H27
294 * - . . " P Ox200004ec <waintel>: WOv.w ri, fis
ags wox % x . R A OxZ00004f0 <main+64>: bl 0xz00018ec <M35 GPIO configs
O MO N N N . M55 _GPIO_config( MS5S_GPIO 26 , M3S_GPIO OUTPUT MODE | :
s [ [, . ™ O0xZ00004f2 <main+6S>: mov.w r0, HZe ™
< > < >
EConsoIe xd ¥ Tasks [& Problems @Executables G Memory ® of L-s..' = ﬁ @I ) i =8
Vaoltage_Moniter_M35_MS5_CM3_0_app Debug [Microsemi Cortex-M3 RAM Target] C:YProgram FilesiMicrosemilSoftConsole v3, 3\Sourcery-G+-+\bini arm-none-eabi-gdb.exe (915711 8:11 PM)
Transfer rate: 33 EB/sec, 5673 bytesfwrite. A
set §sp = TOx&E00850000
set §pc = *O0xe0050004 - 1
cont s
h3 b3
: O* ‘Writable Smart Inserk 35:1
Figure 43 - Assembly Window
16. You can single-step through the source code by choosing Run > Step Into or Run > Step Over or by
clicking the Step Into = or Step Over = icons. Observe the changes in the source code window
and Disassembly view. Performing a Step Over allows for stepping over functions. The entire function
is executed but there is no need to single step through each instruction contained in the function.
17. Click the Instruction Stepping ¥ icon and then perform Step Into operations. Observe that Step
Into now executes a single line of assembly code.
18. Click the Instruction Stepping icon to exit the instruction stepping mode. Single-step through the
application and observe the instruction sequence in the source code window in the middle of the
Debug perspective, and the values of the variables and registers.
19. Resume execution of the code by choosing Run > Resume or by clicking the Resume icon. You can

even add breakpoints in the application for further debugging.
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20. Once you made the required changes, terminate the debugger by selecting
Voltage_Monitor_ MSS_MSS_CM3_0_app Debug in the Debug view, then right-clicking and selecting
Terminate and Remove.

E Debug - Yoltage Moniter_MSS_MSS_CM3 0 app/main.c - Microser

File Edit Source Refactor Mavigate Search Project Run Window  Help
il FYIRENE <l IR N IO

35 Debug 52 = O || = Modu

ERTY oltage Moriter t=s a0 J
5@ Embedder [ Copy Stack ct
2o Thres Find... ct

=1

B CiiProgra

T Use Step Filkers

<
[ €] main.c B2 [
25
Zefdefine Terminate Ct
Z7minhre Y B, Terminate and Relaunch
ZEww Ex
zaw w *
0% % % %
31w i 1 %Relaunch
T 7 SCEdit voltage_Moniter MSS_MSS_CM3_0_app Debug...
@Edit Source Lookup. ..

Bl console 22 4

oltage_Moniter_[MS5 | i
Transfer rate Terminate,l’Disconnect all

. Terminate and Remove

set §3p = *0xi

Figure 44 - Terminating the Program
21. Close the Debug perspective by selecting Close Perspective from the Window menu.

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

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

Step 10 - Building Executable Image in Release mode

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

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

This concludes the tutorial.
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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.
8
|a- @-

e &dd Core to Yaulk

B> neload Catalog
Clock & Man

Mal
-
DsP

Memory & Controllers
Peripherals
Processors

User Defined

Figure 45 - Catalog — Options

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

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

M Options

=) '\-'ault,!'R‘epositories Settings | | [ add ]
“j Repositories
' Vault lacation i, actel-ip, comfrepositories/SgCore Remove
=) Wiew Settings i, actel-ip, comfrepositaries/DirectCore
Liisplay Wi, ackel-ip, comyrepositories) Firmware
Filkers

Defaults
[a]4 ” Cancel l

Figure 46 - 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 Wault)Repositories Settings
W Repositaries Current vault location: CHiDocuments and Settingstdonthus)application |
Yaulk location
= Wiew Settings Erowse to
Display location

j.) Select new waulk location:
|C:'I,Dcu:uments and SettingsidonthusiApplication Datalackelitools |.l
Default

I ol4 ] [ Cancel

Figure 47 - Setting the Vault Location

4. Click OK.
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1. Open the <Libero Installation directory>\Designer\bin\catalog.exe.

2. Select Tools > Vault/Repositories Settings, from the Firmware Catalog widow.

& Firmware Catalog

File  Wiew MEEEN Help
E Reload Catalag
yaulk Search by all Fields (27127
R Al Iy e e et eposttones | q
display only the latest version of a core
Mame Yersion Size (ME) Status 5
Zorel0100_AHBAPE Driver 2,0.103 0.44
Corel6550 Driver 2.1.100 0.45
Caredl Driver 30,101 0.43
CoreahbMvm Driver 2.1.102 0.23
CoreGPIC Driver 30,101 0.55
Corel2C Driver 20,103 0.43
Carelnkerrupt Driver 2.1.102 0.z
Corel PC Driver 2.0.100 0.54
CorePW Driver 2.1.107 0.45
CareSPI Driver 2.5.103 031
CoreTimer Driver 2.1.101 0.3
CorelARTapb Driver 3.0.105 0.44
Coretvatchdog Driver 21,101 0.26
Hardware Abstraction Laver (HAL) 2.1.102 0.21
SmartFusion CMSIS-PAL 2,2.100 0.34
SmartFusion M55 ACE Driver 2.2.101 1.9
SmartFusion M35 Ethernet MAC Driver 20,103 0.25
SmartFusion M55 GPIO Driver 2.0.105 0.57
SmarkFusion M55 I2C Driver 2.0,101 0.55
SmarkFusion M55 IAP Driver 22,101 1.4
SmartFusion M55 Peripheral DMA Driver 20,102 0.7
SmarkFusion M35 RTC Driver 2.0.100 093
SmartFusion M55 SPI Driver 2.1.100 0.5
SmarkFusion MSS5 Timer Driver 21,101 0.93
SmartFusion M55 LART Driver 2.2.101 0.94 o
Documentation: e
HaL RH.pdf
free software license. pdf
Description: The Hardware Abstraction Lawver is used by drivers to access the hardware. It also allow the conkrol of inkerrupts.
The HAL is normally required when using bare metal drivers as part of vour application,
Compatible IP cores: 2
Akl D b e e O DOE A O e s smwmioe 1001
IA Mew cores are awailable for download  [Download them now! C/J Download | | [£5] Generate
Change vault and web repositories locations

Figure 48 - Firmware Catalog Settings
3. Select Repositories under Vault/Repositories Settings in the Options dialog box.
Confirm that the following repositories are displayed (add them if needed):
e www.actel-ip.com/repositories/SgCore
o 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 49 -, and click

OK.

B Configuring MSS_GPIO_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 49 - 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, and D4 to D1 on the SmartFusion Development Kit
Board. These signals will be routed through the fabric to I/O 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 50 - .

Displaying POT Level with LEDs - Libero SoC and SoftConsole Flow Tutorial for a SmartFusion cSoC 41



& Microsemi

Appendix — C
B & voltage_Manitor [ | B vltage_Maritar_Mss [
i
=)+
(%] : voltage_Monitor_Mss_0
—p|| [FESEESET NB— @ hSS RESET N EMCE =0l
- i USRT_1E) SIUART 1] 3
i UART DE UART 0]
D 20 0@ =]
;"—DD Q Lock Position Auto-Arrange —OETT O]
o @ Configure ::" Ll L
o° . Delets —QEIMAC FMII DATA PADS |
Replace Component for Instance(s),.,
&k Update Instanc ith Latest Companent. ..
Q = Clear User Connections
& v
i ¥
Figure 50 - Updating the MSS
2. Promote the M2F_GPIO [31:28] pins to top level.
B 53 voltage_Moritor* [ | B3 voltage_Monitor_Mss [
A
]
T _| itor__| |
b Voltage_Monitor_MSS_0
» MBS RESET I MES_RESET M ——
TVD_\oltage
% WAREFD VAREFD
o WEUART 0
. Promoke ko Top Lewel
o
Q Invert
Q
Mark Unused
[ v
¢ Add Pins to Group 5

Figure 51 - GPIO Pins Promoted to Top Level
3. Click Design > Configure Firmware as shown in Figure 52 - .

Help

Project  File  Edit  Wiew BEEEEM SmarkDesign

5 D =N E (" Bl & Configure Firmware
¥ [-'_3' -

2 Generakte Programming Daka

Reports
Figure 52 - Opening Design_Firmware

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

Design Hierarchy
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| & voltage Monitor () | &2 vokage Moritor M55 () | &2 DESIGN_FIRMwaRe* ] |
| Generate I | Instance Mame I Core Type I WiErsion | Compatible Hardware Instance |
1 g' HAL_O HAL 2.1.102 “olkage_Manitar_MSS
2 M55 _ACE_Driver_0 MS5_ACE_Driver 2.2.101 + |Moltage_Monitor_MS5:MS5_ACE_0
3 |:| M55 _TAP_Driver_0O MS5_TAP_Driver 2.2.101 «¢ |Yoltage_Manitor_MSS
4 D M55 _MWyM_Driver_0 MS5_MM_Driver 2.2.102 + |Yoltage_Maonitor_MS5:M55_EMYR_O
5 O M35 _PDM&_Driver_0 MS5_PDMA_Driver 2.0.102 Yolkage_Monitor_MS5:MS5_DMA_0
5] D M35 _RTC_Driver_0 MS5_RTC_Driver 2.0.100 Yoltage_Monitor_MS5:M35_RTC_0
7 |:| M35 _Timer_Driver_0 MS5_Timer_Driver Z.1.101 4 |¥oltage_Monitor _MSS5:MSS_TIMER_O
8 MS5_LART _Driver_0 MSS_LIART _Driver 2.2.101 + |voltage_Manitor_MSS:MSS_UART_0
martFusion_CMSIS SmartFusion_CMSIS_PAaL

Figure 53 - Configuring SmartFusion_CMSIS_PAL_0

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.

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

@ | £ valkage_Manitar* 2] | 3] valtage_Manitar_M3s [ |
Generate Component
}

A
H - L
e Voltage_Monitor_MSS_0
s | MES_RESET_N p—— 8§ MSS_RESET N M2F_GPO_31
° VAREFO VAREFO M2F_GPO_29 M2F_GPO 29
M2F_GPO_28 M2F_GPO_28
o UART_OE FUART_ 0
& L s
a
v
. | % I »

Figure 54 - 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.
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9. Confirm that the SoftConsole folder is created with the folders and files as shown in Figure 55 - .
Files B X

+ |:| component
I:'I conskraint
[C7 coreconsole
+- [ designer
+ 7] Firmware
7 hd
[ phy_synthesis
+ ] simulation
[:l smarkgen
=[] SoftConsole
= [:l Yolkage_Moniker_MS5_M35_CM3_0
+- [ .metadata
= Il"l projects
+ [:l Yiolkage_Moniter_MS5_MSS_CM3_0_app
=} [] “oltage_Moniter_MSS_MSS_CM3_0_hw_platForm
% .cproject
projeck
+- [ CMsls
=1 ] drivers
+- [ mss_ace
+ [:I MSss_gpio
+ [:l mss_lark
=}~ [ drivers_config
+- [ mss_ace
+- ] hal

F'gbl ‘Woltage_Moniter_hw_platform.b

[ stimulus

[ synthesis
+- [ wiewdraw

Figure 55 - 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 Generating Programming Data, you can complete 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 additional 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.
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Design Flow g X
volkage_Monikor = o ?
Toal
(74 E- Create Design
v &5 Configure MsS

E Create SmartDesign
Create HOL
€5 ViewConfigure Firmware Cores
¥erify Pre-Synthesized Design
& Constrain Design
Import IO Constraints
Irnport Timing Canstrainks
= Implement Design
S Synthesize
¥erify Post-Synthesis Implementation
Compile
= Constrain Place and Route
I * Edit [jO Attributes
L) Edit Timing Constraints
Floorplan
?1,3 Place and Route
¥erify Post Layout Implementation
Export Back Annotated Files
~# Generate Programming Data
= Program Design
@f Prograrm Device
= Debug Design
25, Instrument design
= Handoff Design for Production
Export Programming File
+[| Export Pin Repart
+L] Export IBIS Madel
= Develop Firmware
,.'. Wrike Application Code

Diesign Flaw | Catalog

Figure 56 - Edit I/O Attributes
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2. Make the following pin assignments in MultiView Navigator window as shown in Figure 57 - :
e GPO_281t0B19
e GPO_29to B20
e GPO_30to C19

e GPO_31to H17

% Multi¥iew Navigator, [Voltage_Monitor *] - [I/0/ Attribute Editor]
-"E File Edit Wew Logic Format Tools Window Help

= 4

I w o a8 BEEE e S an
2| x
= h;-, Logical Port Hame Group Macro Cell | Pin Number| Locked |Bank Name Sl::ﬂald DE:;'
&k M2F_GPO_28_pad
gl M2F_GPO_29 pad 1 M2F_GPO_28 ADLIB:OUTE... B15 Bankl LYTTL 12
2 M2F_GPO_29 ADLIB:OUTE... B20 Bankl LWTTL 12
T Voltage, Manitor MS.| |3 M2F_GPO_30 ADLIB:OUTE..  C19 Bankd | LVTTL 12
4 M2F_GPO_ ADLIB:OUTE... [¥] I
5 MSS_RESET... ADLIB:IMBUF... R1 Bank2 LWTTL -

<

b3

<
RIPEEEE)
ﬂl_ |ﬂl| | |\|Dutputl,’:,‘ Results l,:\'Findl l.n"

[\Ports ."{. Package Pins I.-"

Ready row 4, col 4 FAM: SmartFusion DIE: A2F200M3F PACKAGE: 484 FEGA
Figure 57 - 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.
Close the MultiView Navigator using File > Exit.
5. Close the Designer window and select Yes when it prompts to save changes.
€ Designe HEE
2
DEE? FEcH wnoeBoES 2.
-~
| Design Flow |
Gt
‘ Back-Annotate
Q'L’ =
ayout b
Rl
? ) Save changes ko Yoltage_Manitar?
| Multiview N < HTime |
RS
m‘gi [ Yes H ko ][ Cancel ] J
pey 1 ©
Metlist _ ~ . 170 Attribute Constraints Timing Smart
Viewer PinEditor  ChipPlanner Editor Editor Analyzer Power
-
x| Version: 10.0.9.2Z ~
2zl Release: 10.1
o Info: The design Voltage Monitor.adh was last modified by software version
Opened an existing Libero design Voltage MNonitor.adb.
The Execute 3cript comvand succeeded [ 00:00:45 )
-
< >
All J Errars Warnings Info
Ready FAM: SmartFusion DIE: AZFZ00M3F PKG: 484 FEGA
Figure 58 - 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.

Voltage_Monitor

Tool

4 b Create Design
v & Configure MSS
B Create SmartDesign
Create HOL
Create HDL TestBench
i View/Configure Firmware Cores
> ¢ Verify Pre-Synthesized Design
[ # Constrain Design

4 b Implement Design

v I "= Synthesize
4 ¢ Verify Post-Synthesis Implementation
. Simulate

v - B Compile
4 » Constrain Place and Route
B4= Create/Edit /O Attributes
(:} Create/Edit Timing Constraints
E Floorplan
15 Place and Route
4 ¢ Verify Post Layout Implementation
. Simulate
(& Verify Timing
o} Verify Power
8% Export Back Annotated Files
J,—E,‘I Generate Programming Data

4 p Program Design
@‘ Program Device
> ¢ Debug Design
i » Handoff Design for Production
4 p Develop Firmware
B \write Application Code

Figure 59 - Generating Programming Data
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Appendix — C

7. The Design Flow window looks similar to Figure 60 - .

Voltage_Monitor

Tool

4 b Create Design
v & Configure MSS
EY Create SmartDesign
Create HDL
Create HDL TestBench
s View/Configure Firmware Cores
»  Verify Pre-Synthesized Design
Constrain Design
Implement Design
S Synthesize
¥ Verify Post-Synthesis Implementation
. Simulate
- B Compile
> # Constrain Place and Route
?1,3 Place and Route
¥ Verify Post Layout Implementation
. Simulate
(, Verify Timing
o} Verify Power
8% Export Back Annotated Files

|
[
k ¥ W W T

L S S

<

"1 Generate Programming Data
4 ¢ Program Design
@‘ Program Device
= b Debug Design
4 ¢ Handoff Design for Production
-@ Export Programming File
*[| Export Pin Report
+[| Export IBIS Model
4 ¢ Develop Firmware
B write Application Code

Figure 60 - Design Flow Window After Building The Project
8. Follow Step 5 - Programming SmartFusion Board Using FlashPro.
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Note: The revision number is located in the part number after the hyphen. The part number is displayed at the bottom of the
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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 650. 318.8044

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, common design
cycle questions, 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
(www.microsemi.com/soc/support/search/default.aspx) for more information and support. 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

Email

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.

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.
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Product Support

My Cases

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

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
dropdown 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 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.
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