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Interfacing User Logic with the Microcontroller
Subsystem

Introduction

This tutorial describes how to interface and handle communication between user logic in the field
programmable gate array (FPGA) fabric and the SmartFusion®2 microcontroller subsystem (MSS). It
also explains the Microsemi Libero® System-on-Chip (SoC) design software tool flow for designing
applications for the SmartFusion2 system-on-chip (SoC) FPGA family of devices.

A SmartFusion2 device has two fabric interface controllers (FIC_O and FIC_1) as a part of the MSS.
These FIC blocks provide a means of interfacing from the SmartFusion2 MSS AHB-Lite (AHBL) bus to
user masters or user slaves in the FPGA fabric. Each FIC block performsan AHBL to AHBL or AHBL to
APB3 bridging function between the AHB Bus Matrix and AHBL<or APB3 bus.in the FPGA fabric. Each
FIC block provides two bus interfaces between the MSS and FPGA fabric. The first'one is mastered by
the MSS and has slaves in the FPGA fabric; the second one has.a master in the fabric and slaves in the
MSS. The bus interfaces to the FPGA fabric can be either 32-bit AHBL or 32-bit APB type. The FIC block
provides registered bridging between the MSS AHBL interface and the FPGA fabric AHBL/APB circuitry
to run at frequency ratios of 1:1, 2:1, 4:1, 8:1, 16:1, or 32:1=In AHB-Lite configuration, a bypass mode is
provided, in which signals to and from the fabric are not registered and hence requires fewer clock cycles
to complete each transaction. SmartFusion2 FIC has six memory regions. You can allocate a memory
region to a particular FIC that is either to FIC_0 or FIC 1./Each memory region has a predefined memory
map. Refer to the UG0331: SmartFusion2 Microcontroller Subsystem User Guide for more information
on FIC blocks in the Fabric Interface Controller chapter of.

This tutorial covers the following:
1. Creating a project for a SmartFusion2 SoC FPGA using the Microsemi Libero SoC toolset.
Using SmartFusion2 System Builder to Configure MSS and generate System Builder Component.
Configuring fabric interface controllers (FIC_0) to interface user logic in the fabric with the MSS.
Using on-chip oscillators and fabric CCC (FAB_CCC) for generating system clocks.
Writing a simple bus.functional- model (BFM) script for simulating the design.
Verifying the design by running BFM commands.
Generating the programming file to program the SmartFusion2 device.
Opening the projectiin SoftConsole from Libero SoC and writing the application code.

© ® N O~ oN

Validating the application design on SmartFusion2 board.
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Design Requirements

Table 1« Design Requirements

Design Requirements Description

Hardware Requirements

* SmartFusion2 Security Evaluation Kit Board Rev D or later
or

¢ SmartFusion2 Starter Kit Board
(SF2-STARTER-KIT)

* FlashPro4 programmer

USB Cables -

Desktop Computer or Laptop Any 64-bit Windows Operating System
Software Requirements

Libero SoC v11.6

SoftConsole v3.4 SP1

Host PC Drivers USB Drivers

Design Files
You can download the associated project files for this tutorial from the Microsemi website:
http://soc.microsemi.com/download/rsc/?f=m2s_tu0310 liberovllp6 df
The project files include the following:
+ Source
+ Solution
* Programming File
+ Readme file
Refer to the Readme . txt file provided in the design files for the complete directory structure.

Design Description

The design uses the SmartFusion2 MSS block, one CCC block, on-chip 25/50 MHz RC oscillator and
two different slaves.in the FPGA fabric. The MSS FIC_0 is configured for the AHBL master interface is
connected to the slaves CoreAHBLSRAM and CoreGPIO using the CoreAHBLite, CoreAHBTOAPB, and
CoreAPB3 bus interfaces. Figure 1 on page 5 shows the block diagram of the design. The ARM®
Cortex®-M3 processor or any other MSS master can access these slaves through the FIC blocks. In this
design, you can:

» Verify the bus read and write to the fabric peripherals from the MSS side using BFM models.

» __Perform read and write to the CoreAHBLSRAM memory, configure the CoreGPIO block, and set
GPIO outputs using a BFM script.

+ Validate the bus read and write to the CoreAHBLSRAM, set the GPIO to blink the LEDs on the
SmartFusion2 Security Evaluation Kit board and SmartFusion2 Starter Kit board.
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SmartFusion2
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MSS_ccc
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Reset
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FIC_O
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[
v

Ccc
DEV_RST_N
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CoreResetP
< CoreAHBLITE Bus >
S0
CLK

» CoreAHBLSRAM

CLK
COREAHBTOAPB3

< CoreAPB3 Bus >
S0
GPIO Outputs

CLK |
CoreGPIO LEDs

HIM

FPGA Fabric

Figure 1 « Block Diagramof the Design

Design Steps

The major steps to run this tutorial are as follows:

Creating a new Libero SoC project for the SmartFusion2 device.

Using SmartFusion2 System Builder to configure the FIC blocks and clock.
Writing user BFM script to simulate a design.

Simulating the design using BFM Models and ModelSim.

Generate a programming file to program the SmartFusion2 SoC FPGA device.
Open the software project in SoftConsole and write the application program.

Run the design on the SmartFusion2 Security Evaluation Kit board or SmartFusion2 Starter Kit
board.

N o o s DN =
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Step 1. Creating a New Libero SoC Project

The following steps describe how to create a new Libero SoC project:

1. Open Libero SoC design software (Start > Programs > Microsemi Libero SoC 11.6 > Libero
SoC 11.6) or click the Libero SoC shortcut available on your desktop. The version number of the
Libero SoC design software depends on the version that is installed on your PC. You can use
either v11.6 or latest.

2. Select New Project from the Project menu.

3. Enter the following New Project information as shown in and click Next.
* Project Name: SmartFusion2_FIC_Tutorial
» Project Location: Select an appropriate location (for example, D:/Microsemi_prj)
* Preferred HDL Type: Verilog

(*Y New Project E £

Project Details
I Spedify Project Details

Project Details

Project Name: SmartFusion2_FIC_Tutorial
Project Location: D:/Microsemi_proj
Device Selection

Description:

Device Settings

Design Template Preferred HOL T

[] Enable Block Creation
Add HDL Sources

Add Constraints

Libefo)

System-on-Chip

Figure 2 « Libero SoC New Project Dialog Box
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4. Select the following values from the drop-down lists for Device Selection, as shown in Figure 3.
*  Family: SmartFusion2
+ Die: M2S090TS
+ Package: 484 FBGA
* Speed: -1
* Core Voltage: 1.2
+ Range: COM

.
N New project B m————s v 1 2

Device selection

Select a part for your project from the part number list Selected part: M25050T-FG896

Part filter

Pro]e‘:t Details Family: [5marh=usmn2 - ] Die: [MZSOQOTS - ] Package: [484 FBGA b4 ]

Speed: [-1 - ] Core voltage: [1.2 - ] Range: [CDM - l
Device Selection
Device Settings Search part:

Part Numl;Er AUT DFF User I/0s USRAM 1K LSRAM 18K Math (18x18) PlLs and Q
Design T I M25090T5-1FG484 86184 86184 267 112 109 84 [
p

Add HDL Sources

Add Constraints

o gl
Libero) ,

System-on-Chip

‘l‘ [ < Back l[ Next > ][ Finish H Cancel

Figure 3 « New Project - Device Selection

Note: For SmartFusion2 Starter Kit(SF2-STARTER-KIT with M2S010-FGG484 device),
Die: M2S010T, Package: 484 FBGA.

5. Click Next.
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6. Select the information for Device Settings as shown in Figure 4 and click Next.

- - .
— - (=] ]

Device settings
Choose device settings for your project Selected part: M25050T-FGB96

!

1/O settings

Default I/O technology: LYCMOS 2.5¢ ~ |MEl Please use the I/O Editor to change individual 1/0 attributes.

Reserve pins for probes

Project Details

Device Selection

Device Settings
Power supplies

PLL supply voltage (V): 3.3 -
Design Template | e o esec iy
Add HDL Sources [T] System controller suspended mode
Add Constraints

Libefo)

Systemon-Chip

< Back i Dext > Finish Cancel
=

Figure 4 « New Project - Device Settings

7. Select Create a System Builder based design.under Design Templates and Creators as
shown in Figure 5.

CUURE= - Ny

Design Template
I Choose a design template Selected Part: M25090T-FG484

Design Templates and Creators.

Project Details ® Nore

I @) Create a System Builder based design I

Device Selection () Create a Microcontroller(MsS) based design

Care Version

Device Settings

Design Template

Show enly latest version

Design Methodology

Add HDL Sources [ Use Standalone Initislization for MDDR,/FDDR/SERDES Peripherals

Add Constraints

.l
Libefo"

System-on-Chip

< Back ] [ Mext > ] [ Einish ] [ Cancel

Figure 5 « New Project - Designh Template

8. Click Finish.
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9. After selecting the Use System Builder, enter the name of the system in the Enter a name for
your system dialog box, as shown in Figure 6.

F B
B Systemn Builder m

Enter a name for your system:

SmartFusion2_FIC_Tutorial

Help | ok || Ccancel

Figure 6 « Libero SoC Project Window

10. Enter SmartFusion2_FIC_Tutorial as the name of the system and click OK. The System
Builder window is displayed, as shown in Figure 7.

r = S o
(® System Builder - Device Features ‘ ' B elE ]
2_Device Features > > Peripherals > > Clocks > > Microcontroller > > SECDED > > Seaurity >
Select the SmartFusion2 features you will be using in your design

Memary . Y !
1

[ mss External Memory 0 A |

1 i

@ MDDR - H |

B B m -

01 lemory Controller : :

[] M55 On-chip Flash Memery { &MVM ) H :

7] Febric External DOR Memory (FODR ) - Vo

1 I

1 I

High Speed Serial Interfaces ! Voo
|

[] SERDESIF_0 1 i 1

i

] SERDESIF_1 U I

! [

1 I

Coneu T ! !

Microcontroller Options FaR_COn l K = HE

] Watchdog Timer .g a3 [

H g I i

[F] Peripheral DMA an Fn A H |

L

[ Real Time Counter 7 EE E E

1 H 'E FLOHR {

: : b BAuE i

i i resra, ]2 |

AHE S _FhES= N ;

T

- [

d3 P

o] || [=] EE .

& SCRZ30R ERRE [

= 5 A o

H | 4PB ! !

e e i I e e ——— | !

' i

i i
1

1 |

i I T i

Figure 7 « SmartFusion2 System Builder Device Features
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11. Select Next. System Builder- Peripherals page is displayed, as shown in Figure 8 and Figure 9

on page 11.This tutorial uses the MSS MMUART peripherals.

(® System Builder - Peripherals [EEE

Device Features » > Peripherals > > Clocks > > Microcontroller » > SECDED > 2 Security > > Interrupts > > Memory Map >

Select the peripherals and masters for each subsystem

|| Direct Connection Mode ( FIC interfaces are exported out of System Builder )

Fabric Slave Cores Subsystems
core Version |l@ MSS FIC 0 - MSS Master Subsystem i
1 [CoreAHBLSRAM 20113 drag and drop here to add to subsystem
2 Corel2C 70102 =
= @ MSS FIC 0 - Fabric Master Subsystem
3| Caresh 2o | drag and drop here to add to subsystem
4 [CoreGPIO 30120
5 CoreTimer 11101 @ MSS Peripherals
& CoreUARTapb 522 Confiqure E"h'E Name
v
7 CorePWM 41106 * : MM_UART_O
I
8 Fabric AMBA Slave 0.0.102 g MMUART1 |
7] |Mssco
I MSs 2C 1
Fabric Master Cores a MS5_SPLO
Core Version G MSS_SP11
1 Fabric AMBA Master 0.0.102 a MS5_GPIO
[ |mssuse
[ |mssae
[ |msscap

To move a peripheral from one subsystem fo another, drag it from its present location and drop it onto the desired sushsystem.
You cannot drag and drop onto MSS Peripherals.

Masters are in bold and blue.

Figure 8 « SmartFusion2 System Builder Peripherals (M2S090TS Device)

12. Select MM_UART_1 for SmartFusion2 Security Evaluation Kit (M2S090TS device) or
MM_UART_O for SmartFusion2 Starter Kit (M2S010 device) and uncheck all the other
peripherals, as shown in Figure 9 on page 11 and Figure 10 on page 12.
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13. Drag the CoreAHBLSRAM and CoreGPIO IPs to MSS FIC_0 - MSS Master Subsystem for
M2S090TS device, as shown in Figure 9. This tutorial uses the CoreAHBLSRAM and CoreGPIO

IPs.
rﬁ-\ System Builder - Peripherals =) [ |
Device Features Peripherals Clocks Microcontroller SECDED Security 2__Interrupts Memory Map >

[ Direct Connection Mode { FIC interfaces are exported out of System Builder )

Select the peripherals and masters for each subsystem

Fabric Slave Cores Subsystems

Core

2 Corel2C
3 CoreSPI

4
5 CoreTimer
6 CoreUARTapb
7 CorePWM

1 [CoreAHBLSRAM 20113

CoreGPIO 3.0.120

8 Fabric AMBA Slave 0.0.102

Version @ MSS FIC 0 - MSS Master Subsystem
Configure Quantity Name
o ‘ 1 ‘ COREAHBLSRAM 0

CoreGPIOO

70102
3.0.156

MSS FIC 0 - Fabnc Master Subsystem

11101 | drag and drop here to add to subsystem

522
'—.
41106 ® MSS Perpherals

Confiqure Enable Name

(T#

MM_UART1 |

Fabric Master Cores

Core

1 Fabric AMBA Master 0.0.102

Version

Oooooooomo

To move 3 penipheral from one subsystem to another, drag it from its present location and drop it onto the deSired sushsystem.
You cannot drag and drap onto MSS Peripherals.

Masters are in bold and blue.

Figure 9 « SmartFusion2 System Builder MSS Peripherals (M2S090TS Device)
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14. Drag the CoreAHBLSRAM and CoreGPIO IPs to MSS FIC_0 - MSS Master Subsystem for

M2S010T device, as shown in Figure 10.

Select the peripherals and masters for each subsystem

[ irect Connection Mode ( FIC interfaces are exported out of System Builder )
Fabric Slave Cores Subsystems

Core Version ] MSS FIC 0 - MSS Master Subsystem

( System Builder - Peripherals ~ E=)
Device Features » > Peripherals > » Clocks > > Microcontroller > > SECDED > D Security > > Interrupts  » > Memory Map )

fiqure Quantity Name

ﬁ
o
El

1 COREAHELSRAM_0

IEDIEAHBLSRAM 2.0.113 I
1 CoreGPIO_0

W %

3 Corsl2C 70102 I
3 CoreSPL 30156 |
i
4 | CoreGPIO 30120 @ MSS FIC 0 - Fabric Master Subsystem

6 CoreUARTapb 5.2.2

5 CoreTimer 11101 drag and drop here to add to subsystem
————————————————————— |

7 CorePWM 4106 e MSS Perpherals
Configure Enable Name

8 Fabric AMBA Slave 0.0.102
MM_UART_0 |

Fabric Master Cores

Core Version

1 Fabric AMBA Master 0.0.102

[ ]y | | ] i S

To move 2 peripheral from one subsystam to anothey, drag it Fom its present koeation and drop It onto the desired susbsysten.
You eannot orag and orap onto MSS Perpherals.

Masters are in bold and blue.

Back

Figure 10 » SmartFusion2 System Builder MSS Peripherals(M2S010T Device)

15. Configure COREAHBLSRAM. 0 by clicking the Configure icon, as shown in Figure 11.

Subsystems
@ MSS FIC_0 - MSS Master Subsystem
Cunfiqur?\(]_uantitv Marme

& A 1 |coreansisramo

Figure 11 « CoreAHBLSRAM Configuration
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Use the settings as shown in Figure 12.

Mumber of bytes of memory: 2045

N USRAM Depth
N Mumber of bytes of memory: | 512 A |
Testbench: Lger -
License:
B RTL @ Obfuscabed

@ Configuring COREAHBLSRAM 0 0 {COR%BBMM - 20.113) E@Iﬂ1
Configuration
AHB Data Width: |32 -
AHB Address Width: |32 -
Select SRAM Type g
@ LSRAM “) USRAM !
LSRAM Depth I

)

Cancel

L -

Note:

Figure 12 « CoreAHBLSRAM Configuration

16. Click OK after completion of COREAHBLSRAM configuration.

17. Click CoreGPIO Configure icon and use the following settings for SmartFusion2 Security
Evaluation Kit board as shown in Figure 13 on page 14, and keep the rest at default states

*  Number of I/Os: 8 - For SmartFusion2 Security Evaluation Kit board

*  Output enable: Internal
¢ Fixed Config: Select the check box
* /0O Type: Output
For SmartFusion2 Starter Kit, select Number of 1/Os: 2.

Revision 12
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@ Configuring CoreGPIO_0_0 (CoreGPIO - 3.0.120)

Configuration
Global Configuration
APE Data Width:
1
Single-bit interrupt port: |Disabled
o bito
QOuput on Reset; Fixed Config:
1/O bit 1
Ouput on Reset: Fixed Config:
IfObit2
Ouput on Reset: Fixed Config:
IfO bit 3
Ouput on Reset: Fixed Config:
1/0 bit 4
QOuput on Reset; Fixed Config:
IO bit 5
Quput on Reset: Fixed Config:
IfObite
Ouput on Reset: Fixed Config:
IfObit 7
Ouput on Reset: Fixed Config:
/O bit &
| | =
i Quput of Reset: |0 ! Fixed Config:
o bite
Help— ~

Mumber of Ij0s:
Output enable:

1/O Type:

I/O Type: |Ou

£

I/O Type: |Ou

g

1/O Type:

1/O Type:

e
g

1/O Type: |Quipu

I/O Type: |Outpu

1/O Type:

I/O Type: |Input

o
c
g
4
I

=

=

e

g

4

E =}
&
(=
a

1 1 1 1

=3

5

Interrupt Type:

Interrupt Type:

Interrupt Type:

Interrupt Type:

Interrupt Type:

Interrupt Type:

Interrupt Type:

Interrupt Type:

Interrupt Type:

Disabled

E

isabled

Disabled

Disabled

Disabled

Disabled

Disabled

A

4

»

m

] [ Cancel

Figure 13 « CoreGPIO Configuration

14
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Note: For SmartFusion2 Starter Kit board, the CoreGPIO Configuration window is displayed, as shown in

Figure 14.
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-
@ Configuring CoreGPIO_0_0 {CoreGPIO - 3.0.120)

Configuration

Global Configuration

APE Data Width: 32 o

Single-bit interrupt port: |Disabled «

Mumber of I0s:
Output enable:

IjObito

IO bit 1

Ijobit 2

Ouput on Reset: Fixed Config: If0 Type: m

Ouput on Reset: Fixed Config: IfO Type:

Interrupt Type: |Disabled -

it T

| »

Figure 14 « CoreGPIO Configuration

18. Click OK after completion of CoreGPIO configuration.
19. Double-click the MM_UART_1 configure icon for M2S090TS device and MM_UART_O configure

icon for M2S010T device.

20. Select 10 from the Connect To drop-down list and retain the default settings, as shown in

Figure 15.

Y, Configuring MM.UARTZ0.0 (SF2.MSS_UART .« [FENFERT)

—_—

Configuration -

Transmit-Receive

Duplex Mode Full Duplex -

Transmission Mode I

Modem

Use Modem [ |

ConnectTo |10

Help [

oK l [ Cancel

L -

Figure 15 « MM_UART Configuration
21. Click OK.
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22. Select Next. System Builder- Clock Settings page is displayed, as shown in Figure 16. Select
the following options:

» System Clock: Set it to On-chip 25/50 MHz RC Oscillator from the drop-down list.
+ M3_CLK: 100 MHz

*+ MSS APB_0/1 Clocks: 100 MHz

* Fabric Interface Clocks: 100 MHz

F® System Builder - Cio BN - =) [
> Device Features » > Peripherals > » Clocks > > Microcontroller » ) SECDED > > Security > > Interrupts > > Memory Map »

Configure clock requirements

Clock. Fabric CCC Chip Oscillators

System Clock.
50.0 MHz
[On-chip 25/50 MHz RC Oscilator -
Cortex 3 and MSS Main Clock
M3_CLK = 100.00 MHz 100,000
MDDR Clocks
MDDR_CLK =MIaK= |1 -
DDR/SMC_FIC_CLK ~MDDR_CLK / |1 -

M55 APS_0/1 Clocks

APB_0_CLK = M3_CLK ) 100,000
APE_1_CLK =M3_K/ 100,000
Fabric Interface Clocks
| I FIC_0_CLK —miak/ |1 ~| 0.0 |

[] AHBLite Bypass Mode
I FIC_1_CLK =M3aK/ |1 -

i AHBLite Bypass Mode

Fabric DR Clocks

i FDDR_CLK = 100 MHz
FDDR_SUBSYSTEM_CLK =FDDR_CLK/ |1 -
.
| o

Figure 16 » SmartFusion2 System Builder Clocks

23. Click Next, the System Builder - Microcontroller Options page is displayed.
+ Leave all the Default Selections.
24. Click Next, the System Builder - SECDED Options page is displayed.
* . Leave all the Default Selections.
25. Click Next,the System Builder - Interrupts Options page is displayed.
* . Leave all the Default Selections.
26. Click Next, the System Builder - Memory Map Options page is displayed.
¢ Leave all the Default Selections.
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Figure 17 shows the address map for AHBL peripherals.

- —
@ System Builder - Memory Map EIL
> Device Features > > Peripherals » > Clocks > > Microcontroller » > SECDED > 2 Security > > Interrupts > > Memory Map >
|
| Memory Map for peripherals attached to the processor
i 5:5;_%;;‘::&:; Assign peripherals to addresses on bus:
4 [CoreAHBLite 0 (MSS FIC_0 - MSS Master Subsystem ) Address Peripheral
CoreAPB3_0
- 0x50000000, .
20000000, COREAHBLSRAM 0_0:AHBSIavelnterface
ﬁimmm"' COREAHBTOAPB3_0:AHBslave
o) [ corc

Figure 17 « SmartFusion2 System Builder CoreAHBLite Address Map (M2S090T Device)
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Figure 18 shows the address map for APB3 peripheral

r 5
> Device Features > > Peripherals > > Clocks > > Microcontroller > > SECDED > > Security > > Interrupts > > Memory Map »
Memory Map for peripherals attached to the processor
S:;:.Zt’,‘ﬂ;:’?p’h\gfg(:; Assign peripherals to addresses on bus:
4 CoreAHBLite 0 ({ MSS FIC_0 - MSS Master Subsystem ) Addrese Peripheral
CoreAPBE3 0 000000,
%:uooooo CoreGPIO_0_0:APB_bif

Figure 18 « SmartFusion2 System Builder CoreAPB Address Map

27. Click Finish.
The System Builder generates the system based on the selected options.
The System Builder block is created and added to Libero SoC project, as shown in Figure 19.

SmartFusion2_FIC_Tutorial_sb_0

FAB_RESET N POWER ON RESET N
DEVRST N DEVRST.N MSS_READY
MVUART_1_FADSH
FAB_CCC_PINSHE
CoreGAO_0_0_PINS@
INT_PINSE

-------- -@EMVWART_1_PADS |

Figure 19 « SmartFusion2 System Builder Component

To initialize a user design in the SmartFusion2 devices, Microsemi provides a CoreResetP soft Reset
Controller IP. The CoreResetP IP handles a sequence of reset signals in the SmartFusion2 devices.
The CoreResetP does automatically be instantiated and connected by the System Builder. Open the
System Builder component in the Smart Design canvas to view how these blocks are connected.
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28. Connect the pins as follows:
* Right-click FAB_RESET_N and select Tie High.

* To select POWER_ON_RESET_N and MSS_READY pins, hold CTRL key, select pins,
right-click and select Mark Unused.

» Expand INIT_PINS, right-click INIT_DONE and select Mark Unused.

+ Expand FAB_CCC_PINS, right-click FAB_CCC_GLO0 and FAB_CCC_GL1 and select Mark
Unused.

+ Expand CoreGPIO_0_0_PINS,
— Mark the INT[7:0] PINS as unused by right-clicking and selecting Mark Unused.
— Tie the GPIO_IN[7:0] to high by right-clicking and selecting Tie High.

— Promote the GPIO_QUT[7:0] to top by right-clicking and selecting Promote to Top
Level.

After connecting the pins, the System Builder block is displayed, as shown in Figure 20.

SmartFusion2_FIC_Tutorial_sb_0
4P FAB RESET N FOWER ON RESET_N

-------- “@EMUART_1_FADS |

 CCC[DCK R—
CoreGHO_0_0_PINSE) GPRO_OUT[7:0] |

il Device VD st During Presamming
* Lol Secaits snd Pt essnine Citiosn
e [ B | Sk | e | e [C P p— —
™ LR ax
[Te] | @ vy b w4 (o] @ s i mars  ode [ Marsage o messages
. . [

e | 0 sovron omato | Locaton

[y e p————y

P S ] o MU P APEGA g

Figure 20 » SmartFusion2 System Builder Block
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Note: The System Builder block for SmartFusion2 Starter Kit is shown in Figure 21.

SmartFusion2_FIC_Tutorial_0

4B FAB RESET N FOWER_ON_RESET_N
[[DEVRST_N| DEVRST_N READY

ax

P e D WA g WP | g

Figure 21 » SmartFusion2 System Builder Block

29. Click Generate Component icon on the SmartDesign toolbar or right-click on the canvas and
select Generate Component.

BT} smartFusion2_FlcdTutorial & X

SRR M B0 00 @ Al

Figure 22 « Generate Component
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After successful generation of the system, the message SmartFusion2_FIC_Tutorial was
successfully generated is displayed in the Libero SoC log window if the design is generated
without any errors. The log window is displayed, as shown in Figure 23.

Loy

E: rﬂ,..eanu b waregs i) info

X ¥ And - Hewt Freveus Frddl | Searchim: - Maich cnse  [T] Makch whele word

Figure 23 « Log Window

Step 2: Modifying User BFM Script for Simulation

Verify the design by using the BFM master or slave model and a BFM script to drive the AHBL/APB input
of the DUT. This setup allows the BFM to write or read to the AHBL/APB register set and to verify that the
DUT is behaving as expected.

This step explains adding BFM commands to the user.bfm file to. perform design simulation. For more
information on BFM commands refer to the CoreAMBA BEM User Guide: The user .bfm file is created by
Libero SoC Design software and is available in the simulation folder of the project files.

Note: Download the project files. Refer to the "Design Files" section on page 4.

1. For SmartFusion2 Security EvaluationKit board, right-click the simulation under project files and
select import files to import the user.bfm file. which is located in downloaded design files
(\SF2_FIC_Tutorial\Source\For_SF2_Eval_Kit_Board\user.bfm) as shown in Figure 24 or select
Files > Import > Others to import the user b file.

2. Click Yes to all to replace the existing user .bfm file.

( Libera i i_pe inn2_FIC_Tutosi inn2_FIC_Tutasial.prie - - e ——
Project File Edt View Design Took  SmanDesign  Help
1S MO 0B X
Fes &3 | pecone mx | siawace mo | smareusion? FIC Titonal 9 X
7 componert Y Impurt Files [
] constrint @C_J" + Computer & Bew Volume (E) » Microsemi_p » SF2_FIC_Tutarial » Sowrce » ForSF2_Fval Kit Board » v [ 43 [ Search For,SF2 Eval Kit Board P
21 designer
£ hdl Organig ¥ Mew folder T L
j::: tmport .. | SmartFusion?_FIC_Tutorisl “  Name Size
— SaftCansale o .:
synthvesis b SN interap S
jl;uh.lal.c L temp_del L e - ‘ - |
1 [ihens,RTG4 launch yupdate e
L lihero_Scftwares
) maTLae
Matish_2013a I
MATLAB_2013a_Tacthewes
Micrasemi
Micrasemi_prj L
€_Drive_backup
SF2_CodeShadowing_DDA3_DF
SF2_FIC_Tutorial
Programming File
Selutin .
Source
Far_SF2_Eval Kit_Board
Fur_5F2_Startes_¥it_Board i
gpen | Cancel

Drsign Flow | Design Herarchy | SemukusHerarchy | Catnleg | Fies

Figure 24 « Import bfm file

Note: For SmartFusion2 Starter Kit, import the user.bfm to simulation files from design files.
(\SF2_FIC_Tutorial\Source\For_SF2_Starter_Kit_Board\user.bfm)
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3. After importing, double-click the user_bfm file under simulation folder. This opens the user.bfm
file as a new tab in the project window, as shown in Figure 25.

[ Libero - b
Project  File Edit View Design Tools Help

O ax03

Files B X [ peports @ % | B smartFusion2_FIC_Tutorial & X I 7 DESIGN_FIRMWARE & X userbfm & X
» [7 component (-") = = v
P r_‘l constraint
> [ designer jf b j j j
5 P_-I e 2 # Enter your BFM commands in this file.
3 3
£ hal 4 # Syntax:
4 | 7 simulation 5t §
bfmtovec.exe it
% bfmtovec.lin 7 % memmap resource_name base_address;
B bfmtovec_compile.tcl 8
% CM3_compile_bfm.tel g} write width resource_name byte offset data;
% coreahblite usertb ahb masterd. bfrm 10 # read width resource_name byte offset;
Bl coreahbiite usertly b mastebvec i% : readcheck width resource name byte offset data;
% coreahblite_usertb_ahb_masterl .bfm 1; #
% coreahblite_usertb_ahb_masterl vec 14
% coreahblite_usertb_ahb_master2.bfm 15 #include "subsystem.bfm"
% coreahblite_usertb_ahb_master2 vec 1s
By coreahblite_usertb_ahb_master3.bfm 17 procedure user main;

B coreahblite_usertb_ahb_master3.vec e
% coreahblite userth include.bfm 9 # perform subsystem initialization routine
% coreapb3_userth_master.bfm ;s‘ t call subsystem init;
% coregpio_userth_apb_master.bfm 22 % add your BFM commands below:
B coregpio_usertb_include.bfm 28 int i
B masterbfm 24 int actmp
% modelsim.ini 25
% peripheral_init.bfm 26 //Base RAddresses of FICO4& FICIVslawes
By subsystem.bfm 27 memmap FICO_AHBLRAM BASE 0x50000000;
% test.bfm 28 memmap FICO_APBGPIC BASE 0x51000000;
29
% user.bfm = - A
20 header Weiokkdoldd SmarcFUSEREEY FT1C TuBEEIal **btokkkken
[ smartgen "
b [ SoftConsole 32 //Rhccessing ghe LSRAM memory
[ stimulus 33 //Data Writg fo 0x00 loeation of LSRAM
[:] synthesis 34 write w FICO AHBLRAM BASE 0Ox0 0x12345678;
> [ tooldata 35 //DatagWpite td 004 location of LSRAM
36 write/w FICO RHBLRAM BASE Ox4 OXAARRARRA;
37 //Réadcheck at 0x00 locdtion of LSRAM
& readcheck w FICO AHBLRAM BASE 0xD 0x12345678;
32 //Readeheck at 0x04 location of LSRAM
40 preadcheck w FICO AHBLRAM BASE Ox4 OxARRARRAD;
41
| Design ... | Design Hier.. | Stimulus Hiera | Files | HDL Temp... | L allly —

Figure 25 « user.bfm file

Generating Testbench

1. From the File menu, select New > HDL Testbench as shown in Figure 26.

Project Edit View Design Toels SmartDesign  Help
D n New 4 a SmartDesign
= (8] = -5
Design Flo [ LIE E
4 ®  Close SmartFusion2_FIC_Tutorial_top 2 SmartDesign Testbench
smartrus B Save Ctrl+S HDL Testbench |
le!, Save SmartFusion2_FIC_Tutorial_top As... SDC (sdc) 1
To
v 4 Import b /0 Constraint (PDC) File
(e Ee N Floorplan Constraint (PDC) File
v Simulation Script (do)
Export 3
YHDL Library 3
E,LJ Print SmartFusion2_FIC_Tutorial_top Ctrl+P

Figure 26 « HDL Testbench
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The Create New HDL Testbench File dialog box is displayed.

7| Create New HDL Testbench File M

HODL Type

@ Verilog ) VHDL

Name:  testhench
Clock Period (ns) : 10

Initialize file with standard template
Instantiate Root Design
Set as Active Stimulus

& (Ccaa

Figure 27 « Create New HDL Testbench File

2. Select HDL Type as Verilog or VHDL.

Enter Name as testbench in the text box and retain the default settings.
Enter Clock Period (ns) as 10.

Click OK.

o & w
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Step 3: Simulating Design Using BFM Models

This section describes how to use the testbench and BFM script file to simulate the design.
1. Add the wave.do file to the SmartFusion2_FIC_Tutorial design simulation folder by clicking File >
Import > Others.

2. Browse to the wave_.do file location in the design files folder:
SF2_FIC_Tutoria\Source\For_SF2_Eval_Kit_Board. Figure 28 shows the wave .do file under
simulation folder in the Files window.

Files q X

»

> [ camponent
> ] constraint
» [ designer
[3 hdl

4 [ simulation

bfmtovec.exe
bfmtovec.lin
bfmtovec_compile.tcl
CM3_compile_bfm.tcl
coreahblite_usertb_ahb_masterd.bfm
coreahblite_usertb_ahb_masterQ.vec
coreahblite_usertb_ahb_masterl.bfm
coreahblite_usertb_ahb_masterl.vec
coreahblite_usertb_ahb_master2.bfm
coreahblite_userth_ahb_master2.vec
coreahblite_usertb_ahb_master3.bfm

m

coreghblite_usertb_ahb_master3.vec
coreahblite_usertb_include.bfm
coreaph3_usertb_master.bfm
coregpio_usertb_apb master.bfm
coregpio_userth_include, bfm
rnaster.bfm

rmodelsimgni

rmodelsim.ini.sav
peripheral_init.bfm
subsystem.bfm

test.bfim

user.bfm

P [IF [ 7 [P [F [ 0P IR [ O O I 0P O O IR I IR O

wave.dg I
] smartgen ”

B[ stimulus .
[7 synthesis
i

]-Desigﬁuw I Design Hierarchy | Stimulus Hierarchy | Catalog | Files |

Figure 28 » wave-do File

Note: For SmartFusion2 Starter Kit board, browse to the wave . do file located in the downloaded design
files folder: SF2_FIC_Tutoria\Source\For_SF2_Starter_Kit_Board.
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3. Set up the simulation environment as follows:

Select Project > Project Settings. On the Project Settings window, under Simulation Options,
select DO File to change the simulation run time, enter 50us in the Simulation runtime field, as

shown in Figure 29.

G‘ Project settings

Device selection

COREAHBLSRAM_OBF_LIB
COREAHBTOAPE3_LIB
COREAPBE3_LIB
COREAHBLSRAM_LIB

[ System Verilog

[ vHDL 2008

User defined DO file:

i i Use automatic DQ file
Device settings
Design flow I Simulation runtime: S0us I
Analy5|§ operat.lng conditions Testhench module name:  testhench
4 Simulation options
DO file Top level instance name:  <top>_0
Wavef
averorms [] Generate vCD file
Vsim commands
Timescale VCD file name: power. ved
4 Simulation libraries Select Verilog language syntax
SmartFusion2 )
COREAHBLITE_LIB (7] verilog 2001

Select VHOL language syntax

DO command parameters:

NE—
Restore Defaults

Close

h

Figure 29 « Project Settings — Do File

4. Save the Do File configuration, this can be done by clicking the Save.
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5. Select Waveforms under Simulation Options as shown in Figure 30:
a. Select Include Do file.
b. Select Log all signals in the design check box.
c. Click Close to close the Project settings dialog box.
d. Select Save when prompted to save the changes.
Note: You can also add ports or signals of interest in the ModelSim software.

G‘ Project settings =RAE X

Dev?ce sele_ctlon ndude DO file
Device settings
Design flow wave.do E] Restore Defaults

Analysis operating conditions
4 Simulation options Display waveforms for [top_level testbench ']
DO file

= - - -
I Log all signals in the design I

Vsim commands

} |

Timescale

4 Simulation libraries
SmartFusion2 |
COREAHBLITE_LIB
COREAHBLSRAM_OBF_LIB
COREAHETOAPE3_LIB
COREAPB3_LIB
COREAHBLSRAM_LIB

L

Figure 30 ¢ Project Settings — Waveforms

6. Select the Design Flow tab in the project window.
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7. Expand the Verify Pre-Synthesized Design, as shown in Figure 31. Double-click Simulate to
invoke ModelSim. After invoking ModelSim, the design is loaded. Alternatively, right-click the
Simulate and select Open Interactively.

Design Flaw

SmartFusion2_FIC_Tutorial

Teol i

4 ;b Create Design
&4 System Builder

v &5 Configure MSS

B3 Create SmartDesign

Create HDL

4 Create SmartDesign Testbench

Create HDL Testbench

+| Generate Memory Map

4 p \Verify Pre-Synthesized Design
. Simulate

4 F Create Constraints
"E I/0 Constraints
(b Timing Constraints
Q Floorplan Constraints
4 » Implement Design
S Synthesize
4 | Verify Post-Synthesis Implementation
. Simulate
% Compile
+| Configure Flash*Freeze B
?!,:; Place and Route
4 » Edit Constraints
"E /0 Constraints
(b Timing Constraints
E Floorplan Constraints
4 » Verify Post Lagéut Implementation
+LJ Generate Back Annotated Files
. Simulate
(&, Verify Timing
(o1 Verify Power
& 10 Adwisor
4 » Hdit Resign'Hardware Configuration
Il Programming Connectivity and Interface i

1

Design Flaw [DagnHierarchy I Stimulus Hierarchy I Catalog I Files |

Figure 31 « Design Flow — Verify Pre-Synthesized Design

Revision 12 27



& Microsemi

Interfacing User Logic with the Microcontroller Subsystem

8. Maximize the ModelSim Transcript window to see the BFM commands execution. Ensure that
there are no errors. Figure 32 shows the ModelSim Transcript window.

File Edit VYiew Bookmarks Window Help
f A Transcript

¥ Time: 43650010.0pa! Instance: testbench.SmartFusiDnE_fTE:EutDrial_pr_ﬂ.Smartfﬁg- -
ion2 FIC Tutorial 0.COREAHBLSEZM 0 0.U SramCtrlIf.genblkl.byte 3.blockl

# BFM: Data Write 30000000 12345&78

# BFM:32808:readcheck w 30000004 aaaaaaaa at 43700 ns

# ** Warning: Port A Write to and Port B Read from the same address at the same €1
me. Read data from conflicting address is unknown

# Time: 43710010.0ps! Instance: testbench.3SmartFusion? FIC Tutorial top 0 .3martFus
ion2 FIC Tutorial 0.COREAHBLSEZM 0 0.U SramCtrlIf.genblkl.byte 0.Blockd

# ** Warning: Port A Write to and Port B Read from the sameleddreésasdat the same ti
me. Read data from conflicting address is unknown

# Time: 43710010.0ps! Instance: teatbench.3SmartFusion? FIC Tutorial top 0.5martFus
ion2 FIC Tutorial 0.COREAHBLSEZM 0 0.U SramCtrlIf.genblklibywte 1.Bleckl

# ** Warning: Port A Write to and Port B Read from the samg address at the same ti
me. Read data from conflicting address is unknown

# Time: 43710010.0ps! Instance: teatbench.3SmartFusionZdFIC, Tutorial top 0.35martFus
ion2 FIC Tutorial O.COREAHBLSEZM 0 0.U SramCtrlIf.genbl¥kl.bBwte Z2.blockl

# ** Warning: Port A Write to and Port B Readpirom the same address at the same ti
me. Read data from conflicting address is ulknown

# Time: 43710010.0ps! Instance: teatbench.SmartFusion? FIC Tutorial top 0.35martFus
ion2 FIC Tutorial 0.COREAHBLSEZM 0 0.U/SramCerllf.genblkl.byte 3.blockl

BFM: Data Write 30000004 maaaaaaa

BFM:32812:write b 700000a0 000000ak at 43760 ns

BFM: Data Read 30000000 12345678 MRSK:fEEfffff at 43810.010000ns
BFM:32813:readcheck b 700000a0 0004000ak a€ 43820 ns

BFM: Data Read 30000004 amaa@aass MASKIFfffffff at 43870.010000ns

BFM:32815:return

BFM:24:return

BFM: Data Write 70080020 000000ab

BFM: Data Read 700000a0 000000ak MRASK:000000ff at 44000.010000ns

F T T T R TR TR R TN

B MSS BFM Sim@lation Campletegs 12 Inatructions — NO EERORS

Figure 32 » ModelSim Transcript Window — BFM Commands

28 Revision 12



& Microsemi

TUO0310: Interfacing User Logic with the Microcontroller Subsystem - Libero SoC v11.6 Design Flow

9. After successful BFM simulation, observe the ModelSim waveform window for the read and write
bus transactions to the fabric peripherals, as shown in Figure 33. Notice the result of GPIO
configuration BFM commands in GPIO states.

o - - o P - ——
(e LSt Yow B9 Fgemat look Bookmarts fiindow L
e St - z - -
H-F@ S| LD (O-AF || S2HEAN|| gite= W woiBRnNe (pueltatiiat|g-2-08-9|| x W HUE k| dEETLT LS
oo a3 | Search: L
|RSQS8% | | /M Ml
., ]
s
- r:
= b s
= e
.- remdh
e
st
-n - _‘AM Mamary Transastions:

o) o frenchySmas Pusond_FiC_Tiitornal_bisme Pusnd_Fik_Tuieral_i_3faredio_o_Q/I0_ouT

.

Figure 33 « Design Simulation Waveforms

Quit the ModelSim simulator by selecting File > Quit.
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Step 4. Generating Programming File

The following steps describe how to generate a programme file:

1. Double-click Edit Constraints > I/O Constraints in the Design Flow window as shown in
Figure 34. The I/O Editor window is displayed after completing Synthesize and Compile.

Design Flow

SmartFusion2_FIC_Tutorial

Tool i

4 b Create Design
& System Builder
(74 & Configure MSS
B2 Create SmartDesign
Create HDL
7 Create SmartDesign Testbench
Create HDL Testbench
+L| Generate Memory Map
4 b Verify Pre-Synthesized Design
. Simulate
Create Constraints
*E 1/0 Constraints
4 o Timing Constraints
a synthesis\5martFusion2_FIC_Tutorial_sdc.sdc
Q Floorplan Constraints

m

[
-

4 ) Implement Design
(74 G Synthesize
4 ) Verify Post-Synthesis Implementation
. Simulate |5
(74 B Compile

+| Configure Flash*Freeze
9{; Place and Route
4 ) Edit Constraints
| = 1/0 Constraints |
Timing Constraints
11_:". Floorplan«Conistraints
4 b Verify Post Layout Implementation
*L| Generate Back Annofated Files
. Simulate
&y Verify Timing
I Verify Power
& 10 Advisor
4} Edit Design Hardware Configuration e

Design Flaw | Design Hierar?y Stimulus Hierarchy Catalog I Files |

Figure 34 « 1/0 Constraints

2. Thel/O Editor is displayed. Make the pin assignments as shown in Table 2.
Table 2 ¢« Port to Pin Mapping

Pin Name Pin Number
GPIO_OUTI0] E1
GPIO_OUTI[1] F4
GPIO_OUTI[2] F3
GPIO_OUTI3] G7
GPIO_OUTI[4] H7
GPIO_OUTI[5] J6
GPIO_OUTI6] H6
GPIO_OUTI7] H5
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After assigning the pins, the I/O Editor is displayed, as shown in Figure 35.

"FLfD Editor - SmartFusion2_FIC_Tutorial - - e
Eile Edit View Tools Help

S e R W TR B

Ports | Package Pins | Package Viewer |
Port Marme | T Direction | ¥ I/0 Standard |+ Pin Number | * Locked | *
1 DEVRST_N Input -- F15
2 GPIO_OUTIO] Output LWVCMO525 El
3 GPIO_OUT[1] Output LWVCMOS525 F4
4 GPIO_OUTI[2] Output LWVCMO525 F2
5 GPIO_OUTI[3] Output LWVCMOS525 G7
6 GPIO_OUTI[4] Output LWVCMO525 H7
7 GPIO_OUTI[5] Output LWVCMOS525 &
8 GPIO_OUTIS] Output LWVCMO525 H6
9 GPIO_OUTI[7] Output LWVCMOS525 H5
10 MMUART_1_RXD Input LWVCMO525 G138
11  MMUART 1 _TXD Output LWVCMOS525 HI19;

Figure 35 ¢ I/O Editor

Note: Table 3 shows the Pin assignments for the' SmartFusion2Starter Kit board.
Table 3« Portto Pin Mapping

Pin Name Pin Number
GPIO_OUTI0] AB18
GPIO_OUTI[1] P1

These pin assignments are for connecting below on the SmartFusion2 Security Evaluation Kit:
— GPIO_OUT[0] to. GPIO..OUT[7] for LEDs
- MMUART to USB

3. Click Commit and Check after Updating the I/O editor.

4. Close the I/O Editor-window.

5. Click Generate Bitstream as shown in Figure 36 to complete place-and-route, verify timing, and
generating the programming file.

Design Flow 2 x

SmartFusion2_FIC_Tutorial = o @' ’7
Tool | Generate Bitstream i

Figure 36 » Generate Bitstream
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Step 5: Programming the SmartFusion2 Board Using Flash

Pro

Before programming the device, ensure that FlashPro4 programmer is properly connected to the Flash
Pro Header of board. Use the following details to ensure the correct jumper settings. Refer to the Starter
Kit Guide and UG0594: SmartFusion2 Security Evaluation Kit User Guide for additional information.

Jumper Settings for SmartFusion2 Security Evaluation Kit Board

Connect the jumpers on the SmartFusion2 Security Evaluation Kit, as shown in Table 4. Switch OFF the
power supply switch while connecting the jumper.

Table 4 « Jumper Settings for Security Evaluation Kit Board

Jumper

Pin (from)

Pin (to)

J3, J8

1 (default) 2

Jumper Settings for SmartFusion2 Starter Kit Board

Connect the jumpers on the SmartFusion2 Starter Kit, as shown:n Table 5.

Table 5« Jumper Settings for Starter Kit Board

Designation Name Settings Description

JP1 VCC3 1-2 Closed The +3.3 V. voltage from the output of the U2 LDO
regulator is applied to the SOM and to the
SOM-BSB-EXT:

3-4 Open The +3.3 V voltages from the output of the U2 LDO
regulator is not applied to the D1 double diode ORing
scheme.

JP2 JTAG Mode Selection 1-2:0Open The SmartFusion2 JTAG controller is in the FPGA
programming mode.
- - 3-4 Closed The settings of jumpers 3-4 do not affect M2S-SOM.
JP3 VCC5 1-3 Open The +3.3 V LDO regulator is powered from the +5 V USB
2-4 Closed power through the P1 mini USB connector.
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Programming the Device

Double-click the Run PROGRAM Action under Program Design in the Design Flow window as shown
in Figure 37 to program the SmartFusion2 SoC FPGA device.

Design Flow

SmartFusion2_FIC_Tutorial E °

Tool
+] Cenfigure Flash*Freeze
v 9,3 Place and Route
4 ) Edit Constraints
= /O Constraints
0 Timing Constraints
Q Floorplan Constraints
4 Verify Post Layout Implementation
+*] Generate Back Annotated Files
B Simulate
@, Verify Timing
El Verify Power
& 10 Advisor
4 Edit Design Hardware Configuration
Il Programming Connectivity and Interface
a- Programmer Settings
{8} Device I/O States During Programming
4 » Configure Security and Programming Options
4 Configure User Programming Data
@‘ Configure Programming Recovery
@ Configure Security
WE Update eMNVM Memory Content
¢ 4 » Program Design
("4 % Generate Bitstream
%-: Run PROGRAM Action
4 p Debug Design
Q Identify Debug Design
€ SmartDebug Design
Handoff Designfor Production
4 Export Bitstream
4 Export Programming Job
| Export Pin Report —
+C] Export BSDL
+ | Bxport IBIS Model il

m

[
-

Design Flow | Design Hierarchy | Stimulus Hierarchy Catalog | Files |

Figure 37 « Run PROGRAM Action
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Figure 38 shows the board setup for running the application design on the SmartFusion2 Security
Evaluation Kit board.

PASS FAIL

POWER SUPPLY
el ri

USB Mini 3
Connector

Figure 38 « SmartFusion2 Security Evaluation Kit Setup
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Figure 39 shows the board setup for running the application design on the SmartFusion2 Starter Kit
board.

Figure 39 « SmartFusion2 Starter Kit Setup

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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Step 6: Building the Software Application through
SoftConsole

The following steps describe how to build the software application via SoftConsole:
1. Click Handoff Design for Firmware Development > Export Firmware in the Design Flow
window.
2. Right-click and select Export Firmware... as shown in Figure 40. The Export Firmware dialog
box is displayed.

Design Flow

SmartFusion2_FIC_Tutorial

Tool o
"4 ‘G Synthesize
4 b Verify Post-Synthesis Implementation
. Simulate
v 55 Compile
+L| Configure Flash*Freeze
v 9,3 Place and Route

4} Edit Constraints
+= 1/O Constraints
G) Timing Constraints
‘E Floorplan Constraints
4} Verify Post Layout Implementation
+L| Generate Back Annotated Files
. Simulate
(& Verify Timing
(o} Verify Power
& 10 Advisor
Edit Design Hardware Configuration
I#*l Programming Connectivity and Interface
& ProgrammerSettings
s Device /0 States During Programming
ConfigureSeeurity and Pregramming Options
48 Cenfigure User Programming Data
W‘ Configure Programming Recovery
@ Configire Security
W‘ Update eNVM Memory Content
4 b Program Design
W‘ Generate Bitstream
B2 Run PROGRAM Action
Debug Design
$y Hanidott Design for Production
L ¥ Hﬁdof-f Design for Firmware Development |
&9 Configure Firmware Cores

1Y
-

1Y
-

m

|K<

7w
-

M
_ = Export Fir 2

Design Flow Desi Help |—y Catalog Files

Figure 40 « Handoff Design for Firmware Development
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3. Enter the following information in the Export Firmware dialog box.

() Export Firmware i g — o (i |

Location: | D:\Microsemi_prj\SmartFusion2_FIC_Tutorial |
I Create project  |SoftConsole3.4 - I
.

o) [

Figure 41 « Export Firmware
— Browse to the Location such as <C:\ or D:\Microsemi_prj\SmartFusion2_FIC_Tutorial>.
— Select the Create project check box and select SoftConsole3.4 from the drop-down list.
4. Click OK. The Information dialog box is displayed as in Figure 42

.| Information — m

"o | Firmware project was successfully exported to 'D:\Microsemi_prj\SmartFusion2_FIC_Tutorial’,

Figure 42 « Export Firmware-Information

5. Click OK.

6. Click Start > Programs > Microsemi SoftConsole v3.4 > Microsemi SoftConsole IDE v3.4 or
double-click the shortcut icon. on your desktop. The SoftConsole Workspace Launcher is
displayed as shown in Figure 43.

5C Workspace Launcher i i s afu s S oo |

Select a workspace

Microsemi SoftConsole IDE 3.4 stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: n2_FIC_Tutorial\SoftConsole\SmartFusion2_FIC_Tutorial_MS5_CM3\projects Browse...

[] Use this as the default and do not ask again

OK l ’ Cancel

%

Figure 43 « SoftConsole Workspace Launcher
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7. Navigate to the SoftConsole folder and select projects folder as shown in Figure 44.

F - ™
Select Workspace Di [

Select the workspace directory to use,

| companent

J constraint

| designer
, firmware
 hdl
. simulation
. smartgen
4 | SoftConsole
4 | SmartFusion2_FIC_Tutorial_sb_MS5_CM3

4 | Projects

| SmartFusion2_FIC_Tutorial_sb_MS5_CM3_app
I> . SmartFusion2_FIC_Tutorial_sb_MS55_CM3_hw_platform

. stimulus

Eolder: SmartFusion2_FIC_Tutorial_sb_MS5_CM3

Figure 44 « Select Workspace Directory
8. Click OK.
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The SoftConsole IDE window is displayed as shown in Figure 45.

P T — N — TR N — N — b
§C C/C++ - Welcome to Microsemi SoftConscle IDE v3.4 - Microsemi SoftConsole IDE v3.4 EIM
File Refactor Mavigate Search Project Run  Window Help
i 9 s EE G R B O QY @ ot ()
._7 - -
F Project Explorer i =0 Welcome 3 = 0|[5= outli 52 Mak} =8
= % 7 || Microsemi SoftConsole IDE v3.4 e riaa e

| »

SoftConsole is a free software development environment

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

(=) Starta Project
To begin your work, click File > New > C Project
Give your project a name, and select a toolchain if you are going to
be compiling for a target other than the default choice of the Microsemi Corte
Then click Finish. I

Add an initial source file with File > New > Source File

Add codeto it, and click the Build All icon.

4 [ r ]
E:_\ Problems &3 E.Taskq = Console} = Proper‘tiaﬂ ¥ =0
0 items
Description E Resodrce Path Location  Type
d PN . = v
&
n}
L. T—

Figure 45 « SoftConsole IDE
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9. Import the existing project into workspace as shown in Figure 46.

§C C/C++ - Welcome to Microsemi SoftConsole IDE v3.4 - Microsemi SoftConsole IDEv34 - SRRCEL X
File Edit Source Refactor Mavigste Search Project Run Window Help
e = 4w 5% v [ v (% - -~ - P ) N ol S E (fg o/C+
. B . SR € Import [ [ 5 |
s€ Import B %
[ Project Explorer &2 = | Select
) G|| Creste new projects from an archive file or directory. Import Projects —
Select a directory to search for eisting Eclipse projects.
-
Select an import source:
—_— type filter text @ Select roct directory: [ Bogp. |
New »
1 4 (= General () Select archive file: Browse...
{2y Import... [T, ArchiveFile ’
A Eport.. 1 Existing Projects into Workspace 2 Projects: Browse For Folder ===
(), File System
&7 Refresh 3 =L preferences Select root directory of the projects to import
L [ C/C++
s & Vs
> (& Run/Debug hl
. G Team > )L simulation
smartgen
4 | SoftConsole
4 )| SmartFusion2_FIC Tutorial_MSS_CMVE.
4| | projects|
Copy projects into workspace > 1) imetadata
Py proj P ||
Working sets SmartFusion2 FIC_Tutoffal MSS_CM3_app
SmartFusion2_FIC_Tutorial MSS_CM3_hw_platf
[] Add project to working sets martbasionZ_FIC_TutorialthlsS_CM3_hw_platform
J stimulus L
I L synthesis
)
@ < Back Next > tooldata
> @ Projects L4
o 0 items selected | > i DVD RW Drive (E) L
ﬁ' e el o]

Figure 46 « Importing the Existing Project into Workspace

a. Right-click the Project Explorer tab and select Import.... The Import dialog box is displayed.

b. Select Existing Project into Workspace under General folder and click Next. The Import
Projects dialog box is displayed.

c. Click Browse to navigate to the existing project. The Browse for Folder dialog box is
displayed.

d. Navigate to the SoftConsole folder and select projects folder as shown in Figure 46.
e. Click OK and then click Finish.
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The SoftConsole Perspective displays similar to Figure 47.

SC C/C++ - Welcome to Mi

File Edit Source Refactor MNavigate Search Project Run Window Help

i B 2 R R CRAC B QTR @™ P [E -5l e v, w5 (o |
[ Project Explorer &2 B 5 ¥ T 0| [ Welcome i3 = 8](5 outli 2. @ Mak | T B
&5 SmartFusion2_FIC_Tutorial_sb_MS5_CM3_app Microsemi SoftConsole 1DE v3.4 An outline is not available.

S SmartFusion2_FIC_Tutorial_sb_MSS_CM3_hw_platform
SoftConsole is a free software development environment
enabling the rapid production of C and C++ executables for processors
available for use in Microsemi devices. Creating a project inside SoftConsole
lets you write software that is immediately compiled into a usable binary.

To begin your work, click File > New » € Project
Give your project a name, and select a toolchain if you are going to

be compiling for a target other than the default choice of the Microsemi Cortex-M3.
Then click Finish.

=) Start a Project ”

Add an initial source file with File > New > Source File ||

Add code to it, and click the Build All icon.

= Existing Code |
You can alse import an existing source tree using
File > Import...
and click
General > File System ”

+

Additional Information
* Release Notes

http://www.actel.
* Online documentation
pi// ractel. P!

[£l Problems 52 ™. Tasks| El Console | = Properties T =8

0 items

Description ’ Resource Path Location  Type

Figure 47 « SoftConsole Perspective

10. Go to the source folder in the downloaded design files folder, copy the code from the
Source. eval .c file. In SoftConsole editor under SmartFusion2_FIC_Tutorial_MSS_CM3_app
project, place the copied code in the main.c file and delete the existing code.

Note: For the SmartFusion2 Starter Kit board, the Code provided in source_starter.c in source files.

11. Copy.the CoreGPIO folder from \SF2_FIC_Tutoria\Source\For_SF2_Eval_Kit_Board\ and paste
itin
\SoftConsole\SmartFusion2_FIC_Tutorial_MSS_CM3\projects\SmartFusion2_FIC_Tutorial_MSS
_CM3_hw_platform\drivers location.
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12. Select Project > Clean to perform a clean build. Accept the default settings in the clean dialog
box and click OK, as shown in Figure 48.

wor N =

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

ojects! () Clean projects selected below

[ == SmartFusion2_FIC_Tutorial_sb_M5S_C M3_app
[ 125 SmartFu sion2_FIC_Tutorial_sb_MS5_CM3_hw_platform

Start a build immediately
(@ Build the entire workspace
[7) Build only the selected projects

Figure 48 « Clean and Build window

13. Ensure that there are no-érrors.

42 Revision 12



& Microsemi

TUO0310: Interfacing User Logic with the Microcontroller Subsystem - Libero SoC v11.6 Design Flow

Step 7: Configuring the Serial Terminal Emulation Program

Prior to running the application program, configure the terminal emulator program on your PC. Perform
the following steps to use the SmartFusion2 Security Evaluation Kit board or SmartFusion2 Starter Kit
board:
1. Connect one end of the USB mini-B cable to the respective USB connector provided on the
SmartFusion2 board.
2. Connect the other end of the USB cable to the host PC. Ensure that the USB to UART bridge
drivers are automatically detected, as shown in Figure 49 and Figure 50 on page 44.

™

= Device Manager [ =E | R
File Action View Help
&= | E HE & 2 &S a n
_Ar i
4: il wal P USB Serial Port (COM11) Properties ﬁ\
- g8 Computer
b =a Disk drives General | Port Settings I Driver I Deiails|
b 'L,, Display adapters
b - DVD/CD-ROM drives " 1USE Serial Port {COM11)
>-£§ Human Interface Devices b
> g IDE ATASATAPI controllers F )
% “} o Device type: Ports {COM &\LRT)
b B Keyboards Manufacturer: FTOU
I --E! Mice and other pointing devices Location: on USE Seral Converter T
[ ‘__- Monitors
» -%F Network adapters Device status
4 --f? Ports (COM & LPT) [This device issonking propery. -

1
T3 USE Serial Port (COM11)

eral Fo
o LN USB Serial Port (COM3)

B n Processors

-% Sound, video and game controllers
- {8 System devices

= -

b - E Universal Serial Bus controllers

[ ok || Cancel

Figure 49 « SmartFusion2 Security Evaluation Kit USB Serial Port Drivers
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=4 Device Manager . ‘:;_EI | £ |
File Action View Help
&= | FE Bl ESS
b '
4 g WI64-Aitha$ USE Serial Port (COM21) Properties e
{8 Computer
by Disk drives General |F‘ort Settings | Driver I Detailsl
i ‘B Display adapters
b o DVD/CD-ROM drives USE Serial Port (COM21)
P e
[ % Human Interface Devices R
] iDE ATASATAPI controllers T Ports (COM & LPT)
[ unge
bz Keyboards Manufacturer: FTDI I
5 ) Mice and other pointing devices Location: on USB Sedal Converter
b '__-:lJ Menitors
i ¥ Network adapters Device status
4 -|[l5 Other devices [This device is working propery. A I

¢ lu[lp CDC Serial
b B Portable Devices ’
475" Ports (COM & LPT)

. YT Communications Port (COML

Processors

! %, Sound, video and game controllers
M| Systern devices
[ i Universal Serial Bus controllers

[ ok || Cancd |

e e —

Figure 50 » SmartFusion2 Starter Kit USB-Serial Port Drivers

3. If USB to UART bridge drivers are not installed, download and install the drivers from
www.microsemi.com/soc/documents/CDM_2.08.24 WHQL_Certified.zip.

4. Start a terminal emulator program with the baud rate set to 57600, 8 data bits, 1 stop bit, no parity,
and no flow control. Refer to the Configuring Serial Terminal Emulation Programs Tutorial for
configuring HyperTerminal, Tera Term, and PuTTY.

44 Revision 12


http://www.microsemi.com/soc/documents/CDM_2.08.24_WHQL_Certified.zip
http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=130815

& Microsemi

TUO0310: Interfacing User Logic with the Microcontroller Subsystem - Libero SoC v11.6 Design Flow

Step 8: Debugging the Application Project using SoftConsole

Use the following steps to debug the application project using SoftConsole:
1. Select SmartFusion2_FIC_Tutorial_sb_MSS_CM3_app in Project Explorer.

2. Select the Debug Configurations from the Run menu of the SoftConsole. The Debug dialog is

displayed.

3. Double-click on Microsemi Cortex-M3 Target to display an image similar to Figure 51.

5C Debug Configurations

|| Create. manage. and run configurations

=
FEX| 53~

type filter text

= Launch Group

SC Microsemi CoreB051s Target

SC Microsemi CoreMPT Target

SC Microsemi Cortex-M1 Target
4 SC Microsemi Cortex-M3 Target

MName: SmartFusion2_FIC_Tutorial_sb_MS55_CM3_app Debug

Main

E<3 Debuggeq m Commandq % Sourcej B Qommnnw

Project (optional):
SmartFusionZ_FIC_Tutorial_sb_M55_C Mﬂ_app_

C/C++ Application:

Browse...

SC SmartFusion2_FIC_Tutorial_sb_M55_CM3_app Debug Debug\SmartFusion2_FIC_Tutorial_sb_MS55_CM3_app ) Search Pluject...] [ Browse... I
[] Application console
Apply Revert
Filter matched 6 of @ items
® [ Debug ] [ Close

Figure 51 « Debug Window

4. Confirm that the following appear on the Main tab in the Debug window:

« Name: SmartFusion2_FIC_Tutorial_sb_MSS_CM3_app Debug

* Project: SmartFusion2_FIC_Tutorial_sb_MSS_CM3_app

+ C/C++ Application: DebugSmartFusion2_FIC_Tutorial_sb_CM3_app
5. Click Apply and Debug.
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6. Click Yes, when prompted for Confirm Perspective Switch. This displays the debug view mode
as shown in Figure 52.

-

SC Confirm Perspective Switch 2
4% This kind of launch is associated with the Debug perspective.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
rmanagement.

Do you want to open this perspective now?

[ Remermber my decision

Figure 52 « Confirm Perspective Switch

7. Debug Perspective is similar as shown Figure 53.

B Debuy - Srartfusiond FIC_Tuterial s WSS CU3 appiman.s - Micrasers SomCossole [DE 24 s S A y - L g
[ie L4t oume Retacor Hewgie Supch Promt Ban Mindow bp
- P BrO QA =g -Gl - & [y B e "
1 Debug E B [ 63 7 7 O b0 varishies 17 % Brqaikpiits) Y Ragiters| Ik Mguley LY -
30 Smartfusiond, FIC, Tutorislsis M35, M, app Debug [Microsems Corten- ) Tanget] Hame. Vahue
8 Uiseckded GOB /2913 191 P [npanced) I e
# Thonsd (1] Bunpancied
= 1 mainl) wmicnspami _peamasthasicnd ic_butcrish sohconssimartiusksnd.fic_ugorislsh_mas, £ pejectismuthusiond fic batoral b, mes,_cm],_seg sl
ol Eisonca - —— ST )
BB e R

MS5_TART_37600_BATD, W35_UART_UATASSSMARS | W55 VARTLNG, PARITY | WaSIGRT_CNE_STOP_BIT }:
=8t *}*is Welotms rafSRASEFRISSSNE!C T-UGEAALNMACLslEREP| >z Keiccae to

)2 veid
UART Pelied_Ralrreis_uaet_instace. ¥ uirt 1", site 1) sige 1
& man]) it
ERI - & LSRAM el  veid
& LSRAM Paad]  veid

while| |f[TART_Poiles |

) Comsele £ ) Tasks [£ Probler | ) Evectables () Mermsey w i RUEE D¢
IC, Tutaral sb, WSS WS, i Cox Target] 1 T 9 779018 T30 PV

Tespozazy bres kGEAnEIEY Radn 0
A8 BT .-

Figure 53 « Debug Perspective

8. Run the application by clicking Run > Resume or click the Run icon on the SoftConsole toolbar.
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The Application options along with the greeting message are displayed in the terminal program
window as shown in Figure 54.

1 COM28:57600baud - Tera Term VT =] B e

Eile Edit Setup Control Window Help

Welcome to SmartFusion2 FIC Tutorial

Please Select the Following option
1. Writing to the AM

2. Reading from the LSRAM

2. GPIO Blinking LED'=s

b A

Figure 54 « Tera Term Window

9. Select Writing to LSRAM, it prompts for Enter the offset address between 0 to 8188 to write
and press Enter as shown in Figure/55.

Note: In PuTTY, press CTRL+J insteadof Enter.

5 COM28:57600baud - Tera Term VT =] B e

File Edit 5Setup Control Window Help

Welcome to SmartFusion2 FIC Tutorial

Pleaze Select the Following option
1. Writing to the LSHAM

2. Reading from the LSEAM

3. GPIO Blinking LED’=s

1

Enter the Offset address between B to 8188 to write and press Enter

Figure 55 « Writing to LSRAM
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10. After Entering the offset address, it prompts for Enter data to write as shown in Figure 56.

.

5 COM28:57600baud - Tera Term VT =] B e

File Edit 5Setup Control Window Help

1
2
3
ik

ik

Welcome to SmartFusion2 FIC Tutorial

Pleaze Select the Following option
. Writing to the LSRAN

. Reading from the LSRAM

- GPIO Blinking LED‘'s

Fotawn tha Nffeat adduacc hatusen A +n 2188 to write and press Enter
2

Enter the data to write and press Enter

Figure 56 « Writing to LSRAM

11. Select Reading from the LSRAM, it prompts for Enter the offset address to read and press
Enter as shown in Figure 57.

. COM28:57600baud - Tera Term VT E=REEE

Eile Edit Setup Control Window Help

1
2
3
1

1

1
2
3
2

Welcome to SmartFusion2 FIC Tutorial

Flease Select the Following option
. Writing to the LSRAM

. Reading from the LSEAM

. GPIO Blinking LED‘'=

Enter the Offzet address between B to 8188 to write and press Enter
2

Enter the data to write and press Enter
2345

Please Select the Following option
. Writing to the LSRAM

- Reading from the LSRAM

- GPIO RBlinkinag LFED'=

Enter the Offzet address between B to 8188 to read and press Enter

Figure 57 « Reading from LSRAM

12. Select GPIO LED Blinking, it prompts for Enter the number between 0 to 255 and press Enter
as shown in Figure 58 on page 49.

48

Revision 12



& Microsemi

TUO0310: Interfacing User Logic with the Microcontroller Subsystem - Libero SoC v11.6 Design Flow

Note: For SmartFusion2 Starter Kit, Tera Term window is displayed, as shown in Figure 59.

5 COM10:57600baud - Tera Term VT =] B e

File Edit 5Setup Control Window Help

Welcome to SmartFusion2 FIC Tutorial

Pleaze Select the Following option
1. Writing to the LSRAM

2. Reading from the LSRAM

g. GPIO Blinkina LED's

Enter the number bhetween B to 255 and press Enter

Figure 58 « Selecting GPIO LED Blinking

4 COM28:57600baud - Tera Term VT L= [ B e

File Edit 5Setup Control Window Help
Enter the Offset address between B to 8188 to write and press Enter -
12

Enter the data to write and pressz Enter

12345

Flease Select the Following option
1. Writing to the LSHAM

2. Reading from the LSEAM
3. GPIO Blinking LED’s
2

Enter the Offset address between A to 8188 to read and press Enter
12

Read Data:
12345

| Please Select the Following option
1. Writing to the LSRAM

2. Reading from the LSRAM

3. GPIO Blinking LED’=s

Enter the number bhetween B to 3 and press Enter

Figure 59 » Selecting GPIO LED Blinking
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Step 9: Building Executable Image in Release mode

You can build an application executable image in-release modell and load it into eNVM for executing
code in eNVM of the SmartFusion2 SoC FPGA device. You can load the application executable image
into eNVM with the help of eNVM data storage client from System Builder eNVM Configurator. In release
mode, you cannot use SoftConsole debugger to load the executable image into eNVM.

Conclusion

This tutorial outlined the design flow for creating a SmartFusion2 project using Libero SoC design
software, configuring the SmartFusion2 MSS, interfacing fabric peripherals to the SmartFusion2 MSS
using fabric interface controllers (FIC_0), simulation of the design using BFM commands and running the
application design on board.
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A — List of Changes

The following table shows the important changes made in this document for each revision.

Revision Changes Page
Revision 12 Updated Figure 1 and Figure 38 (SAR 73892). 5and 34
(December 2015)

Revision 11 Updated the document for Libero v11.6 software release changes NA
(October 2015) (SAR 72067).

Revision 10 Updated the document for Libero v11.5 software release (SAR 64506). NA
(February 2015)

Revision 9 Updated the document for Libero v11.4 software release (SAR 59820). NA
(August 2014)

Revision 8 Updated the document for Libero v11.3 software release (SAR 56454). NA
(May 2014)

Revision 7 Updated the document (SAR 54212). NA
(February 2014)

Revision 6 Updated the document for Libero version 11.2 (SAR52904). NA
(November 2013)

Revision 5 Updated the document for 11.0 production SW release (SAR 47302). NA
(April 2013)

Revision 4 Updated the document for Libero 11.0 Beta SP1 software release (SAR NA
(February 2013) [44868).

Revision 3 Updated the documentfor Libero 11.0 Beta SPA software release (SAR NA
(November 2012) [42904).

Revision 2 Updated the document for Libero 11.0 Beta launch (SAR 41696). NA
(October 2012)

Revision 1 Updated the document for LCP2 software release (SAR 38954). NA
(May 2012)
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B — 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. lt'is very likely we have already answered
your questions.

Technical Support

For Microsemi SoC Products Support, visit
http://www.microsemi.com/products/fpga<soc/design-support/fpga-soc-support.

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/products/fpga-soc/fpga-and-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.
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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. Visit About Us for sales office listings and

corporate contacts.

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@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.

Microsemi Corporate Headquarters
One Enterprise, Aliso Viejo;
CA 92656 USA

Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

E-mail: sales.support@microsemi.com

© 2015 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.

Microsemi Corporation (Nasdaq: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense & security, aerospace and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs and ASICs; power management products; timing and
synchronization devices and precise time solutions, setting the world’s standard for time; voice
processing devices; RF solutions; discrete components; security technologies and scalable
anti-tamper products; Ethernet Solutions; Power-over-Ethernet ICs and midspans; as well as
custom design capabilities and services. Microsemi is headquartered in Aliso Viejo, Calif., and
has approximately 3,600 employees globally. Learn more at www.microsemi.com.

Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or
the suitability of its products and services for any particular purpose, nor does Microsemi assume any
liability whatsoever arising out of the application or use of any product or circuit. The products sold
hereunder and any other products sold by Microsemi have been subject to limited testing and should not
be used in conjunction with mission-critical equipment or applications. Any performance specifications are
believed to be reliable but are not verified, and Buyer must conduct and complete all performance and
other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not rely
on any data and performance specifications or parameters provided by Microsemi. It is the Buyer's
responsibility to independently determine suitability of any products and to test and verify the same. The
information provided by Microsemi hereunder is provided "as is, where is" and with all faults, and the entire
risk associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly or
implicitly, to any party any patent rights, licenses, or any other IP rights, whether with regard to such
information itself or anything described by such information. Information provided in this document is
proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this
document or to any products and services at any time without notice.
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