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1 Revision History

The revision history describes the changes that were implemented in the document. The changes are
listed by revision, starting with the most current publication.

1.1 Revision 14.0

The following is a summary of the changes made in this revision.

*  Updated the document for Libero SoC v2021.1.
. Removed the references to Libero version numbers.

1.2 Revision 13.0

Updated the document for Libero v11.7 software release changes (SAR 76666).

1.3 Revision 12.0

Updated Figure 1 and Figure 43 (SAR 73892).

1.4 Revision 11.0

Updated the document for Libero v11.6 software release changes (SAR 72067).

1.5 Revision 10.0

Updated the document for Libero v11.5 software release (SAR 64506).

1.6 Revision 9.0

Updated the document for Libero v11.4 software release (SAR 59820).

1.7 Revision 8.0

Updated the document for Libero v11.3 software release (SAR 56454).

1.8 Revision 7.0

Updated the document (SAR 54212).

1.9 Revision 6.0

Updated the document for Libero version 11.2 (SAR 52904).

110 Revision 5.0

Updated the document for 11.0 production SW release (SAR 47302).

1.11 Revision 4.0

Updated the document for Libero 11.0 Beta SP1 software release (SAR 44868).

112 Revision 3.0

Updated the document for Libero 11.0 Beta SPA software release (SAR 42904).

1.13 Revision 2.0

Updated the document for Libero 11.0 Beta launch (SAR 41696).

114 Revision 1.0

Updated the document for LCP2 software release (SAR 38954).
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1.15 Revision 1.0

Initial release.
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Interfacing User Logic with the
Microcontroller Subsystem

2.1

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_0 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 performs an 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. For more information on FIC blocks in the Fabric Interface Controller chapter, refer to the UG0331:
SmartFusion2 Microcontroller Subsystem User Guide.

This tutorial covers the following:

1. Creating a project for a SmartFusion2 SoC FPGA using the Microsemi Libero SoC toolset.
Using the SmartFusion2 System Builder to Configure MSS and generate a 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 project in SoftConsole from Libero SoC and writing the application code.
Validating the application design on the SmartFusion2 board.

N

©COENO O~
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2.2 Design Requirements

Table 1« Design Requirements

Requirement Version
Operating system 64 bit Windows 7 and 10
Hardware

* SmartFusion2 Security Evaluation Kit Board Rev D or later
* FlashPro4 programmer

USB Cables -
Host PC or Laptop -

Software

FlashPro Express Note: Refer to the readme. txt file provided in the
Libero SoC d§3|gn files for thg software versions used with
this reference design.

SoftConsole
Host PC Drivers USB Drivers

Note: Libero SmartDesign and configuration screen shots shown in this guide are for illustration purpose only.
Open the Libero design to see the latest updates.

2.3 Prerequisites

Before you begin:

Download and install Libero SoC (as indicated in the website for this design) on the host PC from the
following location.

https.://www.microsemi.com/product-directory/design-resources/1750-libero-soc

24 Design Files

You can download the associated design files for this tutorial from the Microsemi website:
http://soc.microsemi.com/download/rsc/?f=m2s_tu0310_df

The design 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.

Microsemi Proprietary TU0310 Revision 14.0 4
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2.5 Design Description

The design uses the SmartFusion2 MSS block, one CCC block, an 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 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.

Figure 1+ Block Diagram of the Design

SmartFusion2

MSS
CLK_BASE | MSs_ccc
AHB Bus Matrix

Reset

Controller I
25/50 MHz
RC Oscillator

[

v

CCC

DEV_RST_N

MO

CoreResetP
< CoreAHBLITE Bus >
SO
CLK

+—»  CoreAHBLSRAM

CLK
COREAHBTOAPB3

< CoreAPB3 Bus >
SO
GPIO Outputs

CoreGPIO » LEDs

HIﬁ-b

CLK

FPGA Fabric
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251 Design Steps
The major steps to run this tutorial are as follows:

Creating a new Libero SoC project for the SmartFusion2 device.

Using the 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.

2.6 Step 1: Creating a New Libero SoC Project

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

NG AN

1. Open Libero SoC design software (Start > Programs > Microsemi Libero SoC v(x.x) > Libero
SoC v(x.x)) 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
v(x.x) or the later.
Select New Project from the Project menu.
3. Enter the following New Project information, as shown in Figure 2, and click Next.

*  Project name: top

*  Project location: Select an appropriate location (for example, D:/Microsemi_prj)

+  Preferred HDL type: Verilog

N

Figure 2+ Libero SoC New Project Dialog Box

G‘ New project = | B ||

Project details
Spedify project details

Project Details

Project name: I SmartFusion2 FIC Tutorial I
Project location: D: Microsemi_prj

Description:

Device Selection

Device Settings

Design Template Preferred HOL type: |

|| Enable block creation
Add HDL Sources

Add Constraints

. gl
Libefo

System-on-Chip

\

4. Select the following values from the drop-down lists for Device Selection, as shown in Figure 3,
page 7.
Family: SmartFusion2
+ Die: M2S090TS
+ Package: 484 FBGA
+  Speed: -1
+ Core voltage: 1.2
*+ Range: COM

Microsemi Proprietary TU0310 Revision 14.0 6
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Figure 3+ New Project - Device Selection

~
(® New project E‘M
Device selection
Select a part for your project from the part number list Selected part: M25030TS-1FG484
Part filter
Project Detals - —
f Device Selection
[ Reset filters ]
Device Settings Search part:
Part Number 4LuT DFF User [/Os uSRAM 1K LSRAM 18K Math (18:18) PLLs and f
Design Template M25090T5-1FG484 86184 86184 267 112 109 84 6
Add HDL Sources
Add Constraints
Libefo"
4 ] +
System-on-Chip ‘
< Back ] [ Mext = ] [ Einish ] [ Cancel
b

5. Click Next.

6. Select the information for Device settings as shown in Figure 4 and click Next.
Figure 4+ New Project - Device Settings
@ New project @M‘

Device settings
Choose device settings for your project Selected part: M25090T5-1FG484

I/0 settings

Default 1O technology: LVCMOS 2.5+ o Flease use the IjO Editor to change individual IO attributes.

Reserve ping for probes

Project Details

Device Selection

Power supplies

Device seﬂim PLL supply voltage (V): 3.3 -
Power on Reset delay : 100ms -

Design Ternplate [ System controller suspended mode

Add HDL Sources

Add Constraints

Libefo)

System-on-Chip

< Back ] i Mext = ] [ Einish ] [ Cancel
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7. Select Create a system builder based design under Design templates and creators, as shown
in Figure 5.

Figure 5+ New Project - Design Template

-
G‘ New project = | B ||
Design Template
Choose a design template Selected part: M25090T5-1FG484

Design templates and creators
Project Details _

() None

I-@- Create a system builder based design I
f Device Selection (71 Create a microcontroller(MS5) based design
Core version

Device Settings SmartFusion2 Microcontroller Subsystem (MSS) 1.1.400
Design Template Show only latest version

Design methodology

Add HDL Sources [ Use standalone initialization for MDDR/FDDR/SERDES peripherals
Add Constraints

o2l
Libefo

System-on-Chip

< Back ] [ Mext = ] [ Einish ] [ Cancel

8. Click Finish.

The New Project Information window is displayed, as shown in Figure 6. This tutorial uses the
enhanced constraints flow of Libero v(x.x), which simplifies the management of all constraints (I/O,
timing, floor planning, and netlist optimization constraints).

9. Select Use Enhanced Constraints Flow, as shown in Figure 6.
Figure 6 = Using Enhanced Constraints Flow

r

Mew Project Information

Libero SoC v11.7 introduces an enhanced constraint flow aimed at simplifying the management of all constraints for your design:
* [/0, timing, floor planning and netlist optimization constraints can be created, imported, edited, checked and organized in a single view.

* Timing constraints can be entered using the industry standard SDC format and can be automatically applied to Synplify Synthesis, Timing Driven Layout and
Timing Verification.

m

* A new SDC clock group constraint is also introduced and can be used to ease the specification of related and unrelated clocks.
* Timing constraints for known hardware blocks and IPs can be derived automatically; examples of such constraints are:
© SERDES-EPCS, MSS/HPMS and internal oscillator clock sources
o Fabric CCCs generated clocks
o Fabric CCCs clock sources
o CoreResetP false paths
o CoreConfigP false paths, min and max delay constraints
Note that this first release of the enhanced constraint flow has the following limitations:
* Block flow is not enabled

* Design separation methodology is not enabled i

|| Remember my choice and do not show me again. Use Classic Constraint Flow I[Use Enhanced Constraint Flow] I

Microsemi Proprietary TU0310 Revision 14.0 8
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10. 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 7.

Figure 7+ Libero SoC Project Window

Component Name

I topl

Help | OK Cancel

11. Enter top as the name of the system and click OK. The System Builder window is displayed, as
shown in Figure 8.

Figure 8 = SmartFusion2 System Builder Device Features
B [ESEEN)

> Device Features > > Peripherals > » Clocks > > Microcontroller » > SECDED > > Security > > Interrupts > % Memory Map >
Select the SmartFusion2 features you will be using in your design

Memory

[ M55 External Memory

@ MDDR
Soft Memary Contraller (SMC)
[] MsS On-chip Flash Memary ( eNVM )

DER Erid 1
I m

[T SWITSH
RESET CTRL

[] Fabric External DOR Memory ( FDDR )

Microcontroller Options

[] watchdog Timer

1
' i
! I
1 |
4 1
1 1
i ]
! 1
1 |
1 I
1 1
1 1
1 1
1 1 1
' '
1 ' i
' ' 1
' ' i
1 1
1 1 H
1 1 i
[”] Peripheral DMA 3 1 [Fabric i
1 1
[] Real Time Counter : : H
1
] I FAR OO 2 2 2 !
! ! 3 E 3 |
' ' | i
: : — | 5y i
1 1 ol o4 vl 1
! ! 5 '
i i 2 g A H
1 1 o !
1 1 o i
' ' = 1
! ! b8 SLAVE 1
' ' APB_S_POLK H
' '
: ! A E PRESST N H
1 | 1 H
1 1
1 1 3 i H
' I B 4 ! I
: gl |le=] — 488 -
1
1 & CCRES0R R [
1 a A4 3 | |
1 = [ H 1
'
! 1 4PB : :
I 1 1 aCROCS |- i !
i TR S SGR S I S R R S R R R o i
1
'
I - : I
' i
8 e e e e A 0 S o e \
— —
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12. Select Next. System Builder- Peripherals page is displayed, as shown in Figure 9 and Figure 10,
page 11. This tutorial uses the MSS MMUART peripherals.

Figure 9+ SmartFusion2 System Builder Peripherals (M2S090TS Device)

(® System Builder - Peripherals e

> Device Features » > Peripherals > > Clocks > > Microcontroller » > SECDED > > 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
s Version @ MSS FIC 0 - MSS Master Subsystem
1 drag and drop here to add to subsystem
ZilEgian e @ MSS FIC 0 - Fabric Master Subsystem
: dealid S drag and drop here to add to subsystem
. T
5 CoreTimer 11101 ® MSS Perpherak
6 CoreUARTaph 522 Confiqure Enable Name
7 CorePWM 41106 # M UARTO
8 Fabric AMBA Slave 0.0.102 & MMUART1 |
@ MSS_2C_0
@& MSS 12€ 1
Fabric Master Cores & MSS_SPLO
Core Version il MSS SPL1
1 Fabric AMBA Master 0.0.102 & MS5_GPIO
O |mssuse
[ |msspmnc
[ |msscan

To move 3 peripheral from one subsystem to another, drag it from its present location and drop it onto the desired susbsystem.
You eannot drag and drap onto MSS Perpherals.

Masters are in bold and biue.

Help ~ Cancel | Back Next

13. Select MM_UART _1 for SmartFusion2 Security Evaluation Kit (M2S090TS device), uncheck all the
other peripherals, as shown in Figure 10, page 11 and Figure 15, page 11.

14. Drag the CoreAHBLSRAM and CoreGPIO IPs to MSS FIC_0 - MSS Master Subsystem for
M2S090TS device, as shown in Figure 10, page 11. This tutorial uses the CoreAHBLSRAM and
CoreGPIO IPs.

Microsemi Proprietary TU0310 Revision 14.0 10
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Figure 10 » SmartFusion2 System Builder MSS Peripherals (M2S090TS Device)

'G\ System Builder - Peripherals 1 [ |
Device Features » » Peripherals > 2 Clocks Microcontroller SECDED Security 2 Interrupts 2_Memory Map >
Select the peripherals and masters for each subsystem
[] Direct C ion Mode ( FIC i d out of System Builder )
Fabric Slave Cores Subsystems
Core Version @ MSS FIC 0 - MSS Master Subsystemn i
: Confee Quamity o
2 Corel2C 70402 1 [corearBLsRAM O

3 CoreSPI 3.0156

M55 FIC 0 - Fabric Master Subsystem

5| CoreTimer 11101 I drag and drop here to add to subsystem
6 CorellARTaph 522 -

7 CorePW 41106 @ MSS Peripherals

Confiqure Enable Name

| [#

CoreGPIO_0

4

8 Fabric AMBA Slave 0.0.102

MM_UART |

Fabric Master Cores

Core Version

1 Fabric AMBA Master 0.0102

OoooooooE o

To move 3 peripheral from ane subsystam to another, drag it from jts present location and drop it onto the desired susbsystem.
You cannot drag and drap onto MSS Peripherals.

Masters are in bold and blue.

15. Configure COREAHBLSRAM_O0 by clicking the Configure icon, as shown in Figure 11.
Figure 11 » CoreAHBLSRAM Configuration

Subsystems
® MSS FIC 0 - MSS Master Subsystem
Confiqur?\ Quantity MName
# A 1 |coreaHsLsrAMD

Microsemi Proprietary TU0310 Revision 14.0 11
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Use the settings, as shown in Figure 12.

Figure 12+ CoreAHBLSRAM Configuration

& Microsemi

a AS\MicrocHip company

T |
[, Configuring COREAHBLSRAM_0_0 (COREAHBLSRAM - 2.0.113) [scul (= S
-
Configuration
AHE Data Width: (32 |
AHB Address Width: (32 -
Select SRAM Type
_ _ |
@ LSRAM ) USRAM
LSRAM Depth [
Mumber of bytes of memaory: 2048 i
I USRAM Depth |
Ll
i Mumber of bytes of memory: | 512
Testbench: User -
License:
@ RTL @ Obfuscated

OK H Cancel I

|

16. Click OK after completion of COREAHBLSRAM configuration.

17. Click CoreGPIO Configure icon and use the following settings for the SmartFusion2 Security
Evaluation Kit board as shown in Figure 13, page 13, and keep the rest at default states
*  Number of 1/0s: 8 - For SmartFusion2 Security Evaluation Kit board

*  Output enable: Internal

* Fixed Config: Select the check box

* /0 Type: Output

Microsemi Proprietary TU0310 Revision 14.0 12
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Figure 13 » CoreGPIO Configuration

- ~
[, Configuring CoreGPIO 0.0 {CoreGPIO - 3.0.120) =Re X
Configuration -

Global Configuration
APB Data Width: 32 = Number of I/Os:
1
Single-bit interrupt port: |Disabled - Output enable:
1/0 bit 0 3
Ouput on Reset: Fixed Config: 1/O Type: |Output - Interrupt Type: |Disabled -
1/0 bit 1
Ouput on Reset: Fixed Config: 10 Type: Interrupt Type: |Disabled - |
IfObit2
Ouput on Reset: Fixed Config: 10 Type: Interrupt Type: |Disabled - |
IfObit3
Ouput on Reset: Fixed Config: 10 Type: Interrupt Type: |Disabled - I
1/0 bit 4 I
Ouput on Reset: Fixed Config: 10 Type: Interrupt Type: |Disabled - i
1fObit 5
Quput on Reset: Fixed Config: 10 Type: Interrupt Type: |Disabled -
1/0 bit 6
CQuput on Reset: Fixed Config: I/O Type: |Output - Interrupt Type: |Disabled -
/O bit 7
CQuput on Reset: Fixed Config: I/O Type: |Output - Interrupt Type: |Disabled -
U
1/O bit 8
N
i Cuput on Reset: |0 Fixed Config: I/O Type: |Input Imterrupt Type: |Disabled
1/0 bit 9
o) o
LY

18. Click OK after completion of CoreGPIO configuration.
19. Double-click the MM_UART_1 configure icon for the M2S090TS device.
20. Select 10 from the Connect To drop-down list and retain the default settings, as shown in Figure 14.

Microsemi Proprietary TU0310 Revision 14.0 13
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Figure 14 «+ MM_UART Configuration

F w -
[, Configuring MM_UART_0_0 {SFMM

Configuration

Transmit-Receive |

Duplex Mode Full Duplex -
Transmission Mode

Connect To 10 -

Modem

Uze Modem [

ConnectTo | IO g

Help [ 0K ] [ Cancel

e i

21. Click OK.

Microsemi Proprietary TU0310 Revision 14.0 14
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22. Select Next. System Builder- Clocks page is displayed, as shown in Figure 15. 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

Figure 15 « SmartFusion2 System Builder Clocks

r _
(® System Builder - Clocks

:Eg

> Device Features

Clock Fabric CCC

> Peripherals > > Clocks

> > Microcontroller »» > SECDED

> 2_Security

Chip Oscillators

Configure clock requirements

System Clock

20.0

MHz

[on-chip 25/50 MHz RC Osdlator -

Cortex-M3 and MS5 Main Clock

M3_ELK

= 100.00

MHz 100.000

MDDR Clocks

MDDR_CLK =M3CK* |1 -
DDR/SMC_FIC_CLK =MDDR_CLK/ |1 -
MSS APB_0/1 Clocks
APB_0_CLK =M3CK/ |1 = 100,000
APB_1_CLK =M3_CLK/ 100,000
Fabric Interface Clocks

I FIC_0_CLK —mack/ [1 -] 100,000

FIC_1.CLK

[ AHBLite Bypass Mode
=M3aaK/ |1 -

AHBLite Bypass Mode

Fabric DDR Clocks

i FDDR_CLK

FDDR _SUBSYSTEM_CLK

= 100 MHz

=FDDR_CLK/ |1 o

Cortex-M3

DDR Endge Gzchz Gontroller

> > Interrupts > > Memory Map »

[row ] Ammt ]

| Cree ) Ceme ]

23. Click Next, the System Builder - Microcontroller Options page is displayed.

24.

25,

26.

* Leave all the Default Selections.
Click Next, the System Builder - SECDED Options page is displayed.
» Leave all the Default Selections.
Click Next, the System Builder - Interrupts Options page is displayed.
* Leave all the Default Selections.
Click Next, the System Builder - Memory Map Options page is displayed.
* Leave all the Default Selections.

Microsemi Proprietary TU0310 Revision 14.0

15



Interfacing User Logic with the Microcontroller Subsystem O M. em’

a AS\MicrocHip company

Figure 16 shows the address map for AHBL peripherals.

Figure 16 » SmartFusion2 System Builder CoreAHBLite Address Map (M2S090T Device)
() System Builder - Memory Map [

> Device Features > > Peripherals > » Clocks » » Microcontroller > > SECDED > > Security > > Interrupts > % Memory Map >
Memory Map for peripherals attached to the processor

Select Bus to View or
Assign Peripheral(s)
4 |CoreAHBLite 0 ( MSS FIC_0 - MSS Master Subsystem ) Address Peripheral
CoreAPB30

Assign peripherals to addresses on bus:

0:50000000, )
020000000 COREAHBLSRAM_0_D:AHBSlavelnterface
051000000,

0:31000000 COREAHBTOAPB2 0:AHBslave

oo —=) [ oo
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Figure 17 shows the address map for APB3 peripheral.
Figure 17 » SmartFusion2 System Builder CoreAPB Address Map
> Device Features » > Peripherals > » Clocks > > Microcontroller » > SECDED > > Security > > Interrupts > > Memory Map >

Memory Map for peripherals attached to the processor

Select Bus to View or
Assign Peripheral(s)

4 CoreAHBLite 0 (MSS FIC_0 - MS5 Master Subsystem ) Address Peripheral

CoreAPB3 0
L 051000000,
031000000 ~OreGPIO_0 0:APB bif

Assign peripherals to addresses on bus:

27. Click Finish.

The System Builder generates a system based on the selected options.
The System Builder block is created and added to the Libero SoC project, as shown in Figure 18.
Figure 18 » SmartFusion2 System Builder Component

SmartFusion?_FIC_Tutorial sb_0

=

<] MMUART_1_RXD

MMUART_1_PADS[E
. MMUART_1_RXDg

—FAS_RESET_N

MMUART. M |
DEVRST M = - _1_THDwe —» MMUART_1_T*D

FAB_OOC_PINS[H]
Car=GPIO_D_0_FINS[E]
GRIO_OUT]7:00w GPIO_OUT[7:0]
INIT_FINS[F]

SmartFusionZ_ FIC Tutorial sb

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.

Microsemi Proprietary TU0310 Revision 14.0 17
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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_LOCK, 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_OUT[7:0] to the top by right-clicking and selecting Promote to Top Level.

After connecting the pins, the System Builder block is displayed, as shown in Figure 19.
Figure 19 » SmartFusion2 System Builder Block
E‘} top* & X I

— o . — — n
B v 0K = |ﬂ < 55 of |oP KO S = FiterNets: | Show Only BIF Nets

MMUART_1_RXD [

SmartFusion2_FIC Tutorial sb 0

It
L4

MMUART_1_PaDS[]
MMUART_1_RXD-o
MMUART 1 TXDp |———(—> MMUART_1_TXD
FAB_CCC_PINS[¥]
CoreGPIO_0_0_PINS[+]
GPIO_OUT[7:0]» |———— + GPIO_OUT[7:0]
INIT_PINS[+]

SmartFusion2_FIC_Tutorial sb

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

|=

FAB_RESET_N
DEVRST N[ |DEVRST_N

Figure 20 « Generate Component

E‘:topﬁ'x
% v 01> = WO

57
]
"'\.I
2
2
=
2
L
[Tl
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After successful generation of the system, the message top 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 21.

Figure 21 + Log Window

Erors i Warnings @ Info

@:rso: rSrartrusionz FIC Turorial' was successfully generated
Info: 'SmartFusionz FIC Tutorial' manifest file 'E:/Microsemi pri/SmartFusion2 FIC Tutorial/component/work/SmartFusion2 FIC_Tutorial/SmartFusion2 FIC Tutorial manifest.txt' was successfully generated.

Log | Message

X ¥ Fnd « [ Mext | [ previews ][ FndAl | Searchin: v] [ Matchcase [ Match whole word

2.7 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 BFM User Guide. The user.bfmfile 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, page 4.

1. For the SmartFusion2 Security Evaluation Kit 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
(\m2s_tu310_dASourceluser.bfm) as shown in Figure 22, page 19 or select Files > Import > Others
to import the user.bfmfile.

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

Figure 22 » Import bfm file

(® Libero - EAMicrosemi_prj FIC, ion2_FIC_Tutorial ——

Project File Edit View Design Tools SmartDesign Help

A

(SR ™O0
Fies 8 % [ peports @ x | Startpace @ x| G SmartFusion? FIC Tutorisl & X |
( Import Files

T

> [ compenent

> [ constraint @Qd + Computer + New Volume (E) » Microsemi_pf » SF2_FIC_Tutorial » Source » For_SF2_Eval Kit Board »
> [ designer
[3 hdl Organize v Newfolder =
TS T ; -
Dame ImportFiles.. [ 2 FIC Tutorial 4 Neme Date modified Type Size
ftC !
StmuTas o " CoreGPIO 9/20/2015312PM  File folder
intero
3 synthesis e [ user 1/1/201512:28 PM  BFM File 2Ke
> [ tooldata temp_del
3 wave 17/20151232PM DO File +KB

Libero_RTGé4_launch_update
Libero_Softwares

MATLAB

Matlab_2013a I -=-
MATLAB_ 20132 Toolboxes

Microsemi

Microsemi_prj

C_Drive_backup
SF2_CodeShadowing DDR3 DF L4
SF2_FIC Tutorial
Programming File
Solution
Source
For_SF2_Eval_Kit_Board
For_SF2_Starter_Kit_Board

File name: user - Simulation Files (*.mem *.bfm " + |

Design Fiow | Design Hierarchy | Stimulus Hierarchy | Catalog | Files
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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 23.

Figure 23 » user.bfm file

Project File Edit View Design Tools Help
N | N
|DE W20 v
Files 8 x Htp & = | Constraint Manager @ userbfm @ X StartPage & x
- B bfmtovec_compile.tcl ;l ey -) A A = v
- [ cM3_compile_bfm.tcl v M M B
[ coreahblite_usertb_ahb_master0.bfm T E
i r
B coreahb\!teiusertbiahbimasterO.vec 2 # Enter your BFM commands in this file.
[ coreahblite_usertb_ahb_master1.bfm 3 3
- [ coreahblite_usertb_ahb_master.vec 1 # Syntax
[ coreahblite_usertb_ahb_master2.bfm 5 .
[ coreahblite_usertb_ahb_master2.vec 6 3
B3 coreahblite_userth_ahb_master3 bfm 7 # memmap resource_name base_address;
- [ coreahblite_usertb_ahb_master3.vec 8 3 - -
EJB coreahblite_usertb_include.bfm 9 $ write width resource_name byte offset data;
I::IJ COREAHBLSRAM_OBF_LIB 10 + read width resource name byte offset;
) COREAHBTOAPB3_LIB 11 #+ readcheck width resource_name byte_offset data;
[#- ) COREAPB3 LB 12 4 B N
- B coreapb3_usertb_master.bfm 13 M
- B coreapb3_usertb_master.vec 14
[ coregpio_usertb_apb_master.bfm 15 #include "subsystem.bfm"
[ coregpio_usertb_include.bfm 16
B ENVM_initmenm 17 procedure user_main;
- [ master.bfm 18 -
% models!m.!m 19 # perform subsystem initialization routine
modelslm.lrn_sav 20 # call subsystem init;
- B peripheral_init.bfm 21 -
[ 1 presynth 22 # add your BFM commands below:
run.do 23 int i
- B subsystem.bfm 24 int atmp
- [ testbfm 25
< B3 testvec . . ] 26 //Base Addresses of FICO & FICl slaves
B3 testbench_presynth simulation.log | 27 memmap FIGO_RHBLRAM BASE 0x50000000;
- B userbfm — |28  memmap FICO_APBGPIO_BASE 0x51000000;
=B vsimwlf 29 - -
- B wavedo 30 header "*********smartFusion2 FIC Tutorial******xxxw
- ] smartgen ;I 31
[  SoftConsole 32 //Accessing the LSRAM memory

2.71 Generating Testbench
1. From the File menu, select New > HDL Testbench, as shown in Figure 24.
Figure 24 » HDL Testbench

Project | File | Edit View Design Tools SmartDesign Help

ﬁ t Mew 5 a SmartDesign [
Open... =
Jesign Flo 5 Sl E
X Close SmartFusion2_FIC_Tutorial_top ;g SmartDesign Testbench
smartFus B Save Ctrl+5 HDL Testbench
!, Save SmartFusion2 FIC Tutorial_top As... SDC (sdc) 1
To
v P Import b I/0 Constraint (PDC) File
Link Files » Fleorplan Constraint (PDC) File
v Simulation Script (do)
Export r
WHDL Library [
EI Print SmartFusion2_FIC_Tutorial_top Ctrl+P

The Create New HDL Testbench File dialog box is displayed.
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Figure 25 » Create New HDL Testbench File

-
| Create New HDL Testbench File M

HOL Type

@ Verilog ™) WHOL

Mame:  testhench
Clodk Period (ns) : 10

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

o) [ oo

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.

aohwh
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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 top design simulation folder by clicking File > Import > Others.
2. Browse to the wave.do file location in the design files folder: \m2s_tu310_df\Source. Figure 26

shows the wave . do file under simulation folder in the Files window.

Figure 26 « wave-do File

Files

- 7 component
> [ constraint
» [ designer
[ hd
4 [ simulation
bfmtovec.exe

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

bfmtovec.lin

bfmtovec_compiletcl
CM3_compile_bfm.tcl
coreahblite_usertb_ahb_master.bfm
coreahblite_usertb_ahb_masterl vec
coreahblite_usertb_ahb_masterl .bfm
coreahblite_usertb_ahb_masterl vec
coreahblite_usertb_ahb_master2 bfm
coreahblite_usertb_ahb_master? vec
coreahblite_usertb_ahb_master3.bfm
coreahblite_usertb_ahb_master3 vec
coreahblite_usertb_include. bfm
coreaph3_usertb_master.bfm
coregpio_usertb_apb_master.bfm
coregpio_userth_include.bfm
master.bfm

maodelsim.ini

medelsim.ini.sav

peripheral_init.bfm

subsystem.bfm

test.bfm

user.bfrm

»

m

I% wave.do I

1 smartgen
» [ stimulus
[7 synthesis

e L

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

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 50 ps in the Simulation runtime field, as shown in

Figure 27, page 23.
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Figure 27 » Project Settings — Do File
rG‘ Project settings = | S

Device selection Fil )

Use automatic DO file
Device settings Save
Design flow I Simulation runtime: 50us I - Restore Defaults

Analysi ti diti
nalysis operating conditions Testbench module name:  testbench

4 Simulation options
DO file Top level instance name:  <top>_0

Wa.weforms [7] Generate vCD file
Vsim commands
Timescale VCD file name: power. ved
4 Simulation libraries Select Verilog language syntax I
SmartFusion2 ]
COREAHBLITE_LIB [T Veriog 2001
COREAHBLSRAM_OBF LIE [ System Verilog
COREAHETOAPB3_LIB
COREAPE3 LIR Select VHOL language syntax
COREAHBLSRAM_LIB [ vHOL 2008
User defined DO file: E]

DO command parameters:

4. Save the Do file configuration. This can be done by clicking the Save.
5. Select Waveforms under Simulation options, as shown in Figure 28:
+  Select Include Do file.
+ Select Log all signals in the design check box.
+  Select Save when prompted to save the changes.
*  Click Close to close the Project settings dialog box.
Note: You can also add ports or signals of interest in the ModelSim software.

Figure 28 » Project Settings — Waveforms
r‘@ Project settings = | B |

Device selection I I
Device settings S
Design flow wave.do E] Restore Defaults

Analysis operating conditions

4 Simulation cptions Display waveforms for [top_level testhench ']
DO file
I Log all signals in the desian I

Vsim commands
Timescale

4 Simulation libraries
SmartFusion2
COREAHBLITE_LIB
COREAHBLSRAM_OBF_LIB
COREAHETOAPE3_LIB
COREAPB3_LIB
COREAHBLSRAM_LIB

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 29. Double-click Simulate to
invoke ModelSim. After invoking ModelSim, the design is loaded. Alternatively, right-click the
Simulate and select Open Interactively.

Figure 29 »+ Design Flow — Verify Pre-Synthesized Design
Design Flow =]

Top Module(root): top E o ﬁ

Active Synthesis Implementation: synthesis

Tool |
= F Create Design
~ &% System Builder
- &% Configure MSS
~Ed Create SmartDesign

- E Create HDL

=] Create SmartDesign Testbench
IE Create HDL Testbench

v ] Generate Memory Map

[=]- 4 Veri% Pre-Sinthesized Design
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8. Maximize the ModelSim Transcript window to see the BFM commands execution. Ensure that
there are no errors. Figure 30 shows the ModelSim Transcript window.

Figure 30 » ModelSim Transcript Window — BFM Commands

File Edit View Bookmarks Window Help

# Time: 43650010.0ps! Inatance: teatbench.SmartFusionZ FIC Tutorial top 0.5SmartFua
ion2 FIC_Tutorial 0.CORERHBLSEAM 0 0.0 _SramCtrlIf.genblkl.byte_3.blockl

# EFM: Data Write 30000000 12345678

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

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

# Time: 43710010.0ps! Inatance: teatbench.SmartFusion2 FIC Tutorial top 0.5SmartFus
ion2 FIC_Tutorial 0.CORERHBLSEAM O0_0.U_SramCtrlIf.genblkl.byte_0.blockl

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

# Time: 43710010.0ps! Inatance: teatbench.SmartFusion2 FIC Tutorial top 0.5SmartFus
ion2 FIC_Tutorial 0.CORERHBLSEAM 0 0.0 _SramCtrlIf.genblkl.byte_1.blockl

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

# Time: 43710010.0ps! Inatance: teatbench.SmartFusion2 FIC Tutorial top 0.5SmartFus
ion2 FIC_Tutorial 0.CORERHBLSEAM 0 0.0 _SramCtrlIf.genblkl.byte_2.blockl

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

# Time: 43710010.0ps! Inatance: teatbench.SmartFusion2 FIC Tutorial top 0.5SmartFuas
ion2 FIC_Tutorial 0.CORERHBLSEAM O0_0.U_SramCtrlIf.genblkl.byte_3.blockl

# EFM: Data Write 30000004 aaaaazaa

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

# EFM: Data Read 30000000 12345678 MASK:ffffffff at 43810.010000ns

# BFM:32813:readcheck b 700000a0 000000ak at 43820 ns

# EFM: Data Read 30000004 zaaaaasa MASK:fIffffff at 43870.010000ns

# BFM:32815:return

# BFM:24:return

# BFM: Data Write 700000a0 000000ab

# EFM: Data Read 700000a0 0000002k MASK:000000ff at 44000.010000ns3

i M55 BFM Simulation Complete - 12 Inatructions - NO ERRORS
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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 31. Notice the result of GPIO
configuration BFM commands in GPIO states.

Figure 31 « Design Simulation Waveforms

i wave - — o — - an-
Fle £t Yew 40 Fomat Loce Sonkraris Window_bp

1| Wave -Default

|B-s@28 sBRo 0-AF || SHAR| Rtes B w-EBBES YO tA i 882283\ o L wil|| LLeTLE 5|
EXEIES B

- 0000000000000\ ey 0000000000000
.. testbench/SmartFusion2_FIC Tutorial_0/SmartFusion?. FIC_Tutoria_sb_0/CCC_OLOCK
.. Jtestbench/SmartFusion2_FIC Tutorial_0/SmartFusion2 FIC Tutorial_sb_0/CCC_D/GLO
“a. testbench/SmartFusion2,FIC Tutaria_0/SmartFusian2. FIC Tutorial_sb_0/CORERESETP _0/RESET_N_F24
£ ftesthench/SmartFusion2_FIC_Tutorial_0/SmartFusion2 FIC_Tuteria_sh_0/CoreAHBLite_OJHCLK
£ estbench/SmartFusion2_FIC_Tutorial_0/SmartFusion2_ FIC_Tutorial_sb_/CoreAHBLite_0JRESETN
B¢ ftestbench/SmartFusion2_FIC_Tutorial_0/Smar tFusion2_FIC_Tutorial_sb_0/CoreAHBLite_0/HRDATA_SO
£ estbench/SmartFusion?2_FIC_Tutorial_0/SmartFusion2_ FIC Tutoril_sb_0/CoreAHBLite_0READYOUT SO
£ testbench/SmartFusion2_FIC_Tutorial_0/SmartFusion2_FIC Tutorial_sb_0/CoreAHBLite_0/HRESP_S0

.. Jtesthench/SmartFusion2_FIC Tutorial_0/SmartFusion2 FIC Tutorial_sb_0/CoreAHgLite_OMHSEL_SO

{34 [testbench/SmartFusion2_FIC_Tutoria_0/SmarFusion2_FIC Tutoria_sb_D/CoreAHLite_HADDR_SO
8-, ftestbench/SmartFusion2_FIC Tutorial_0/SmartFusion?_FIC Tutoria_sb_0/CoreAHBlite_0/HSIZE S
2_FIC Tutorial_0/SmrtFusion?_FIC Tutorial_sb_0/CoreAHBLite_0MTRANS._SO
.. testbench/SmartFusion2_FIG Tutorial_0/SmrtFuson2_FIC Tutorial_sb_0/CoreAHBLite_0HWRITE S0
B-“.. [testbench/SmartFusion2_FIC_Tutorial_0/SmartFusion?_FIC_Tutorial_sb_0/CoreAHBLite_0/HWDATA S0
.. testbenchSmartFusion2_FIC Tutorial_b/SmartFuson?_FIC_Tutorial_sb_0/CoreAHBLite_0HREADY_SO
.. testbench/Smar tFusion2_FIC Tutorial_0/SmartFusion2_FIC Tutorial_sb_0/CoreAHBLite_O/HWASTLOCK_SO
-4, Jtestbench/SmartFusion_FIC_Tutorial_0/SmartFusion2_FIC Tutorial_sb_0/CoreAHBLite_0/HBURST_SO n
- ftestbench/SmartFusion2_FIC Tutorial_0/Smar tFusion2_FIG Tutorial_sb_0/CoreAHBLite_0[FPROT_SO i | SRAM Memory Transactionsig
£ Jtestbench/SmertFusion2 FIC Tutorial_0/Smrtfusion2. FIC_Tutorial_sb_0/CoreAP83_0/PCLK
.. testbench/SmartFusion2_FIC Tutorial_0/SmartFusion?_FIC_Tutorial_sb_0/CoreAPE:
“.. [testbench/SmartFusion2. FIC_Tutorial_0/SmartFusion2 FIC_Tutorial_sb_0/CoreAPB3_0/PENABLES
4. ftestbench/SmartFusion2_ FIC_Tutorial_0/SmartFusion2. FIC_Tutorial_sb_0/CoreAP3_0JPWRITES
£ estbench/SmartFusion2_FIC_Tutorial_0/SmartFusion2_ FIC_Tutorial_sb_ 0/GoreAPS3_0/PREADYSD
B-“.. Jtestbench/SmartFusion_FIC Tutorial_0/SmartFusion2_FIC Tutorial_sb_0/CoreAPB3_0/PADDRS
{34« [testbench/SmartFusion2_FIC_Tutorial_0/SmartFusion2_FIC Tutorial_sb_D/CoreAPB3_0/PWDATAS
£ ftestbench/SmartFusion2_FIC_Tutorial_0/SmartFusion2_ FIC_Tutorial_sb_0/CoreAPB3_0/PRDATASO
£ festbench/SmartFusion2_FIC_Tutorial_0/SmartFusion2_FIC_Tutorial_sb_0/CoreAPs VERRSO o
estbench/SmartFuson2_FIC_Tutoria_0/Smar fusion2_FIC_Tutoria_sb_0/CoreGPIO_0_0/GPI0_OUT 10101011

GPIO Outputs

10. Quit the ModelSim simulator by selecting File > Quit.

2.9 Step 4: Generating Programming File
The following steps describe how to generate a program file:

1. Expand Constraints, as shown in Figure 32. Double-click Manage Constraints to add the 1/0 and
Timing constraints.

Figure 32 » 1/0O Constraints

Design Flow

Top Module(root): top E u ﬁ

Active Synthesis Implementation: synthesis

&

I+

Tool

—|- k Create Design

System Builder

Configure MSS

Create SmartDesign

Create HDL

Create SmartDesign Testbench
Create HDL Testbench
Generate Memory Map

Verify Pre-Synthesized Design
B Simulate

—=|- ¥ Constraints

- :Manage Constraints

v [ g fs £s
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2. To add the I/O constraints, click Import as shown in Figure 33.
Figure 33 » Importing I/O Constraints

Project File Edit View Design Tools Help

Mo ¢ A

@ top @ = Constraint Manager @ X | StartPage & = |

I/O Attributes Timing

Floor Planner I Netlist Attr'lbutesl

New I"‘" Import I Link I Edit I"‘" View Check Help

3. Browse the top.io.pdc file, and select the check box as shown in to select the constraint for place
and route, the pdc file is located at:

SF2_FIC_Tutorial\Source\For_SF2_Eval_Kit_Board.

Figure 34 « Managing /O Constraints

Project File Edit View Design Tools Help

IS0 vAlF

a top @ = Constraint Manager @& X | StartPage & X |

Ij0 Attributesl Timing | Floor Plannerl Netlist Attributesl

New I"" Import I Link I Edit I"’} View I Check Help

I Place and Route

constraint\io\io_constraints.pdc

4. Select the Timing tab in the Constraint Manager and click Derive Constraints, as shown in
Figure 35 to generate the timing constraints for the design.

Figure 35 » Derive Constraints

Project File Edit View Design Tools Help

IR 1D Rz

at(]p g X Constraint Manager @& X | StartPage & X I

1/0 Attributes Timing | Floor Planner I Netlist Attr'\butesl

New l Import I Link l Edit I" Check Hl Derive Constrainls" Constraint Coverage H Help

I Synthesis I Place and Route I Timing Verification

constraintitop_derived_constraints.sdc W1 W] w1
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5. Click Yes, as shown in Figure 36.
Figure 36 » Selecting Timing Constraint for Synthesis, Place and Route, and Timing Verification

5 Message ﬁ

—
@ To automatically assodate the derived constraint SDC file to the 'Synthesis', 'Place and Route' and 'Timing Verification' tools dick "Yes' else dick Mo’
L 4

[ Hes |[ o ]

6. The Constraint Manager is shown in Figure 37.
Figure 37 » Constraint Manager

E top @ = Constraint Manager P X | StartPage @ = | -

I/O Attributes Timing | Floor Planner I Netlist Attr'\butesl

New I Importl Link I Edit Check we Constral aint CO‘IT} Help I Save I DiscardI ‘}l {l

I Synthesis I Place and Route I Timing Verifica
constraint\top_derived _constraints.sdc [w ] [w ] [w ]

7. Under Verify Post Layout Implementation, double-click Verify Timing, as shown in Figure 38 to
verify the design timing.
Figure 38 » Verify Timing

Design Flow

Top Module(root): top E o ﬁ

Active Synthesis Implementation: synthesis

lTooI

[l kb Create Design

[ ¥ Constraints
("4 = Implement Design
b E Open Netlist Viewer
("4 i 13 Synthesize

[=- ¥ Verify Post-Synthesized Design

i (] Generate Simulation File
- I8 Simulate
_l Configure Flash*Freeze
_| Configure Register Lock Bits

("4 M4 Place and Route
- ¥ Verify Post Layout Implementation
- *[] Generate Back Annotated Files
wa B simulate

Open SmartTime
RR Verify Power
[=} ® 10 Analyzer
i £ SSN Analyzer
[l » Program and Debug Design
v i-+[] Generate FPGA Array Data
= E Update eNVM Memory Content
¥ Configure Hardware
& Configure Programming Options
@ Configure Security
F  Program Design

amarata Dibetranm

%
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8. Click Generate Bitstream as shown in Figure 39 to generate the programming file.
Generate Bitstream

Design Flow

Top Module(root): top E o “

Active Synthesis Implementation: synthesis

| Tool

"l Configure Register Lock Bits
("4 9,3 Place and Route
—=|- ¥ Verify Post Layout Implementation
.l Generate Back Annotated Files
B simulate
v C"’; Verify Timing
(‘.'"_1 Open SmartTime
E; Verify Power
=}- ¥ 10 Analyzer
£¥ SSN Analyzer
=l ¥ Program and Debug Design
+[1 Generate FPGA Array Data
E Update eNVM Memory Content
+|- ¥ Configure Hardware
= Configure Programming Options
@ Configure Security
—=|- ¥ Program Design
£ Generate Bitstream
% Configure Actions and Procedures
("4 & Run PROGRAM Action
+|- ¥ Debug Design
+|- k¥ Handoff Design for Production
=} ¥ Handoff Design for Firmware Development
& Configure Firmware Cores
2% Export Firmware
=} ¥ Handoff Design for Debugging
# Export SmartDebug Data

Step 5: Jumper Settings for the SmartFusion2 Board

Use the following details to ensure the correct jumper setting.

Jumper Settings for SmartFusion2 Security Evaluation Kit Board

Connect the jumpers on the SmartFusion2 Security Evaluation Kit Board, as shown in Table 2. Switch
OFF the power supply switch while connecting the jumper.

Table 2 « Jumper Settings for SmartFusion2 Security Evaluation Kit Board

Jumper Pin (from) Pin (to)
J3, J8 1 (default) 2

Programming the Device

1. Program the SmartFusion2 Security Evaluation kit board with the job file provided as part of the
design files using FlashPro Express software, refer to Appendix: Programming the Device Using
FlashPro Express, page 44.

2. Double-click the Run PROGRAM Action under Program Design in the Design Flow window as
shown in Figure 40 to program the SmartFusion2 SoC FPGA device.
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Figure 40

Run PROGRAM Action

Design Flow

Top Module(root): top E o ﬁ

Active Synthesis Implementation: synthesis

I Tool

v

B Place and Route
¥ Verify Post Layout Implementation
Generate Back Annotated Files
B sSimulate
(}_‘ Verify Timing
m Open SmartTime
) Verify Power
=3 k10 Analyzer
- £ SSN Analyzer

El- b Program and Debug Design
i+l Generate FPGA Array Data
m: Update eNVM Memory Content
F Configure Hardware
@ Configure Programming Options
@ Configure Security
E F Program Design

. % Generate Bitstream
% Configure Actions and Procedures

; Run PROGRAM Action
F Debug Design
[l ¥ Handoff Design for Production
El- b Handoff Design for Firmware Development
i ¥ Configure Firmware Cores

“ B Export Firmware
= b Handoff Design for Debugging
‘- 4 Export SmartDebug Data

& Microsemi
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Figure 41 shows the board setup for running the application design on the SmartFusion2 Security
Evaluation Kit board.

Figure 41 » SmartFusion2 Security Evaluation Kit Setup

, Microseimi |
. lashpro
FlashPro4 acrvin = o nector
POWER SUPPLY - , ‘ " i
A S\ _Lutin ! Reset
e e 7 Switch SW6

EVAL-RIT
00402-001 =
““Rev D

§
w2

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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211  Step 6: Building the Software Application through
SoftConsole

The following steps describe how to build the software application via SoftConsole:

1. Inthe Design Flow window, double-click Configure Firmware Cores under Handoff Design For
Firmware Development as shown in Figure 42, to select the firmware drivers for software
application.
Figure 42 « Handoff Design for Firmware Development
Design Flow 5 X

Top Module(root): top E o ﬁ ﬁ

Active Synthesis Implementation: synthesis

| Tool
+|- k Create Design
+|- k Constraints
("4 +|- k Implement Design
=|- ¥ Program and Debug Design

v +1 Generate FPGA Array Data
E Update eNVM Memory Content
+|- ¥ Configure Hardware
= Configure Programming Options
@ Configure Security
=l ¥ Program Design
b Generate Bitstream
% Configure Actions and Procedures
("4 & Run PROGRAM Action
+|- ¥ Debug Design
+|- # Handoff Design for Production
—=|- ¥ Handoff Design for Firmware Development
m ™ Configure Firmware Cores
& Export Firmware
=] ¥ Handoff Design for Debugging
# Export SmartDebug Data

<<

d _ | [
2. The Design Firmware window displays compatible firmware drivers based on the peripherals
configured in the design. The following drivers are used in this tutorial:

- CMSIS
« CoreGPIO
- MMUART

3. Inthe DESIGN_FIRMWARE tab, clear all the driver check boxes, except CMSIS, CoreGPIO and
MMUART as shown in Figure 43, page 33.
Note: Select the latest version of the drivers.
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Edtp ® x  [EZ DESIGNFIRMWARE @ X | StatPage & x | -
| Z=rmrate I Inztance Ham= Cone Type= I Version I C
. D M
2 [ g, % Smartfuson?_CMSTS_0 SmartfusonZ_CMETS 2.3.105 "l Smartfusc
3 r % Smartfuson?_MS5_HPDMA_Driver_0 Smartfuson?_MSS_HPDMA_Driver 2.2.100 'v'| SmartFuss
4 v % SmarifusonZ_MSS_MMUART_Driver_0 Smartuson2_MSS_MMUART_Driver 2.1.100 v| Smartfusc
5 r E SmartFusionZ_MES_MNVM_Driver_0 SmartfusionZ_MSE_MyM_Driver 2.5.100 vl SmariFusi
a r % Smartfuson?_MS5_Sy=tem_Services_Driver | Smartfuson?_MS5_Sy=temnServio=_Dnr §2.0.100 'v'| Smartfu=c
7 r % Smartfuson2_MSS._Timer_Driver_0 Smartfusion2_MSE_Tirmer_Driver 2.2.100 v| Smartfusi

4. Click Download all firmware button highlighted in red to download the latest version of drivers for

peripherals as shown in Figure 43. Close the DESIGN_FIRMWARE tab.
5. In the Design Flow window, select Handoff Design for Firmware Development > Export

Firmware.
6. Right-click and select Export Firmware... as shown in Figure 44.

Figure 44 » Select Export Firmware

Design Flow
SmartFusion2_FIC_Tutorial

Tool

4} Program Design

|L=<

4 b Debug Design

4} Configure Hardware
Il Programming Connectivity and Interface
& Configure Programmer
{2 Devicel/0 States During Programming
4} Configure Security and Programming Opt...
» Configure User Programming Data
E} Configure Programming Recovery
@ Configure Security

_]@ Generate Bitstream
' Run PROGRAM Action

Q Identify Debug Design

@ SmartDebug Design
I>» Handoff Design for Production
4 » Handoff Design for Firmware Development £
& Configure Firmware Cores

O

4 » Handoff Design for Deb-
@ Export SmartDebug D|

Export Firmware... I

Help

| Design ... | Design Hiera... | Stimulus Hiera... | Catalog | Files |

7. The Export Firmware dialog box is displayed as shown in Figure 45, page 34. Enter the following
information in the Export Firmware dialog box:

Browse to the Location such as <C:\ or

D:\Microsemi prj\SmartFusion2 FIC Tutorial>.

Select the Create project check box and select SoftConsole v(x.x) from the drop-down list.
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Figure 45 » Export Firmware

81 Export Firmware ? X
Location: | C:\igloo2_task_feb_2021\SF2\TU0310_SF2_FIC\Libera_Project] Browse...

Software IDE: | SoftConsole4.0 bl

{# Export hardware configuration and firmware drivers

" Create software project including hardware configuration and firmware drivers

Help OK Cancel

8. Click OK. The Information dialog box is displayed, as shown in Figure 46.
Figure 46 » Export Firmware-Information

& Information —_— @

| Firmware project was successfully exported to 'D:YMicrosemi_prj\SmartFusion2_FIC_Tutorial'.

9. Click OK.

10. Click Start > Programs > Microsemi SoftConsole v(x.x) > Microsemi SoftConsole IDE v(x.x) or
double-click the shortcut icon on your desktop. The SoftConsole Workspace Launcher is
displayed, as shown in Figure 47.

Figure 47 » SoftConsole Workspace Launcher

(‘s Workspace Launcher S —— — — v w— =)

Select a workspace

Microsemi SoftConsole IDE v3.4 stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: n2_FIC_Tutorial\SoftConsolelSmartFusion2_FIC_Tutorial_MS5_CM3\projects « Browse...

[ Use this as the default and do not ask again

QK ] ’ Cancel
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11. Navigate to the SoftConsole folder and select projects folder as shown in Figure 48.
Figure 48 « Select Workspace Directory

Select Workspace Di

Select the workspace directory to use.

H

. firmware o
. hdl

. simulation

. smartgen

4 || SoftConsole

4| | SmartFusion2_FIC_Tutorial_sb_M55_CM3

. .metadata

. SmartFusion2_FIC_Tutorial_sb_M55_CM3_app

lem |

H

. SmartFusion2_FIC_Tutorial_sk_M55_CM3_hw_platform
. stimulus

. synthesis
. tooldata
> 0. TU31011.7

Folder: SmartFusion2_FIC_Tutorial_sb_MSS_CM3

Make Mew Folder

[ OK ] l Cancel

12. Click OK.
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The SoftConsole IDE window is displayed, as shown in Figure 49.

Figure 49 « SoftConsole IDE

SC C/C++ - Welcome to Microsemi SoftConscle IDE v3.4 - Microsemi SoftConsale IDE v3.4 LE:
File Edit 5Source Refactor Mavigate Search Project Run  Window Help I
il | s 9 @~ THr B0 Q- B H ot
- - - -
1 Project Explorer elcome o= Outli &) Ma
[ Project Explorer 52 = O|[[E) wel x = O|[8z outli 2~ _@Mak | T 8
= % 7 || Microsemi SoftConsole IDE v3.4 Ariulnseols e

=% SmartFusion2_FIC_Tutorial_sh_MS5_CI A
S SmartFusion2 FIC Tutorial sh MSS CI 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.

(= 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 Cortex-M3,
Then click Finish.

m

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

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

S Existing Code
You can also import an existing source tree using
File > Import... i
and click
General > File System

[ Problems 2 ¥ Tasks| B Console| = Properties = =08
0 items
Description ’ Resource Path Location  Type

4| [l r

A%

13. 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.

14. Select Project > Clean to perform a clean build. Accept the default settings in the Clean dialog box
and click OK, as shown in Figure 50, page 37.
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Figure 50 » Clean and Build window

.
SC Clean plShe

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

() Clean projects selected below

[T == SmartFu sion2_FIC_Tutorial_sb_MS5_CM3_app
[ == SmartFu sion2_FIC_Tutorial_sb_MS55_CM3_hw_platform

Start a build immediatehy
@ Build the entire workspace
(") Build only the selected projects

15. Ensure that there are no errors.
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212 Step 7: Configuring the Serial Terminal Emulation
Program

Before running the application program, configure the terminal emulator program on your PC. Perform
the following steps to use the SmartFusion2 Security Evaluation 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 51.
Figure 51 « SmartFusion2 Security Evaluation Kit USB Serial Port Drivers

=4 Device Manager =B8] &
File Action View Help
e ARoARE RN ? W ESAN Y
- o = =
4 - WI64-AithaS USB Serial Port (COM11) Properties =5
»JM Computer
b Disk drives General | Port Settings | Driver | Details |
b A Display adapters
b - DVD/CD-ROM drives - UUSE Serial Port (COM11)
o ﬂ% Human Interface Devices b
> g IDE ATA/ATAPI controllers i ] 5 ST
& Jungo evice type: orts (T T)
b= Keyboards Manufacturer: FTDI
b --B Mice and other pointing devices Location: on USB Seral Converter D
>--l__'q: Monitaors
> ¥ Metwork adapters Dievice status

:A --{? Ports (COM & LPT) [This device is working propery. -

-5 USB Serial Port (COMI1)
-t Usk Senal Fo
[ ? USB Serial Port (COM3) Al
b 2 Processors

b -% Sound, video and game controllers

> .JM Systern devices
o E Universal Serial Bus controllers

[ ok ][ canee

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.
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Step 8: Debugging the Application Project using
SoftConsole

Use the following steps to debug the application project using SoftConsole:

213

1. Select SmartFusion2_FIC_Tutorial_sb_MSS_CM3_app Debug 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 52.
Figure 52 « Debug Window

1

SC Debug Configurations

|| Create. manage. and run configurations

+ 2 o~
L = ad | Bl Name:  SmartFusion2_FIC_Tutorial_sb_M55_CM3_app Debug
type filter text
=] Main Debugger| Bl Commands | 2 Source| =] Common
= Launch Group b b 22 1 T['V ] j
SC Microsemi CoreB051s Target Project (optional):
SC Microsemi CoreMP7 Target SmartFusion2_FIC_Tutorial_sh_MSS_CM3_app
SC Microsemi Cortex-M1 Target
4 SC Microsemi Cortex-M3 Target C/C++ Application:
SC SmartFusion2_FIC_Tutorial_sb_MSS_CM3_app Debug DebughSmartFusion2_FIC_Tutorial_sb_MS5_CM3_app Search iject...] [ Browse... ]
[] Application console
Apply Revert
Filter matched 6 of 9 items
@ [ Debug ] [ Close

4. Confirm that the following appear on the Main tab in the Debug window:
*  Name: SmartFusion2_FIC_Tutorial_sb_MSS_CM3_app Debug
*  Project (optional): SmartFusion2_FIC_Tutorial_sb_MSS_CM3_app
+  C/C++ Application: DebugSmartFusion2_FIC_Tutorial_sb_CM3_app
5. Click Apply and Debug.
6. Click Yes, when prompted for Confirm Perspective Switch. This displays the debug view mode, as
shown in Figure 53, page 40.
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SC Confirm Perspective Switch
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x4

.

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

management.

Do you want to open this perspective now?

[7] Remember my decision

J |

Mo

7.
Debug Perspective

Debug Perspective is similar as shown Figure 54.
Figure 54 »

SC Debug - SmanFusion2 IC Tutarial_sb MSS_CM3 app/main.c - Micrasemi SoftConsole IDE v3.4

Fle Edit Source Refactor MNavigate Search Project Run Window Help

|@ $-0-Q%~ &4~

¥ G

#F Debug & ® &t | = | = Variables -;;_ %8 Breakpoints| 1! &g\m;;thdu\;“
$C SmanFusion2_FIC_Tutorial_sb_MSS_CM3_app Debug [Microsemi Cortex-M3 Target] Nama
#® Embedded GDB (19/02/16 12:37 PM) (Suspended) = bult

{ Thread [L] {Suspended)

delayfint) : void
UART Polled_Re{mss. u

ersinf) - int

MSS_UART_polled_tx(&g_mss_uar

& Tasks | [£/ Problems | {3 Executables | [J Memary |

= 1 maing d\microsemi_pr  fic_t _fic_tutorial_sb_mss_cm3\smani
8 C\Progrom Files ftConsole v3.4 ry-G++\bink gdb.exe (190216 1237 PM) | ¢
i e vl
[E7 -1 <symbolis not available> = B[ 3= outine 2
-m B drivers/mss_uart/mss_uarkh
o drivers/CoreGPIO/ core_gpioh
o stdinth
# GPIOLED
£(2); # LSRAM_mem
/ ion all necessary re components * ® addeuint2t
MSS_UART init{ &g_mss uarcl,MSS_UART 57600 BAUD,MSS_UART DATA & BITS | MSS UART NO_PARITY | MSS_ ® dataiuind2t
MSS_UART_polled tx{&g_mss_uartl, [u *)"\n Welcome to usiar IC Tutoriel \n\r", sizeof ® num:uint22 t
vimueu) #+  LSRAM write]) ; void
i LSRAM_read( : void
MSS_UART polled tx (&g mas_u F: ng op i CIRERG oM
MSS_UART_poll X(£g_mss_uar LSREM \n\r",sizeor I printnumberint) : int
_UART ) _mas ! i
o
-

Value
000072

B o %20

art_instance t*, uintd_t*, size 8] : size t
bl | G G [[EE) =

sbi-gah e (19/02/18 1337 PAY)

I.sb_MSS_CM3_app Debug [Mi i Cortex-M3 Target] €7
te: 46 EB/sec, 2044 byres/write.
[Temporary breakpoint 1 at 0x200004f6: file ../main.c, line 27.

o

[Temporary breskpoint 1, main () 8t ../main
=3 MSS_UART_inmic( sg_mas

27

(i

Wiitable Smart Insert 121

£1,M55_UART_57600_BAUD,MSS_UART_DATA & BITS | MSS UART_NO_PARITY | MSS_UART_ONE_STOP_BIT ):

8.

Run the application by clicking Run > Resume or click 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 55.

Figure 55 » Tera Term Window

I COM28:57600baud - Tera Term VT EE—=

Eile Edit Setup Contrel Window Help

Welcome to SmartFusion2 FIC Tutorial

Flease Select the Following option
1. Writing to the AM

2. Reading from the LSRAM

3. GPIO Blinking LED’s

A

9. Select Writing to the LSRAM, it prompts for Enter the Offset address between 0 to 8188 to write
and press Enter, as shown in Figure 56.
Note: In PuTTY, press CTRL+J instead of Enter.

Figure 56 « Writing to LSRAM

I COM28:57600baud - Tera Term VT | B e

Eile Edit Setup Contrel Window Help

Welcome to SmartFusion2 FIC Tutorial

Flease Select the Following option
1. Writing to the LSRAH
2. Reading from the LSRAM
3. GPIO Blinking LED’s=
1
Enter the Offzet address between B to 8188 to write and press Enter
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10. After Entering the offset address, it prompts for Enter the data to write and press enter, as shown
in Figure 57.

Figure 57 « Writing to LSRAM

I COM28:57600baud - Tera Term VT = E—~

Eile Edit Setup Control Window Help

Welcome to SmartFusion2 FIC Tutorial

PFleaze Select the Following option
1. Writing to the H

2. Reading from the LERAM

i. GPI0O Blinking LED’=

FEoton thoe NEfcat adduwace hatusan A _to 8188 to urite and press Enter

12

Enter the data to write and press Enter

¥

11. Select Reading from the LSRAM, it prompts for Enter the Offset address between 0 to 8188 to
read and press Enter, as shown in Figure 58.

Figure 58 « Reading from LSRAM

2 COM28:57600baud - Tera Term VT (=] i

Eile Edit Setup Control Window Help

Welcome to SmartFusion2 FIC Tutorial

PFleaze Select the Following option
1. Writing to the H

2. Reading from the LERAM

i. GPI0O Blinking LED’=

2Enter the Offzet address between B to B1BE to write and press Entep

Enter the data to write and press Enter
12345

PFleaze Select the Following option
1. Writing to the H

2. Reading from the LERAM

2. _GPI0O Rlinking LED'=s

Enter the Offzet address between B to B1BE to read and press Enter
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12. Select GPIO Blinking LED ‘s, it prompts for Enter the number between 0 to 255 and press Enter,
as shown in Figure 59.

Figure 59 » Selecting GPIO LED Blinking

2.14

2.15

5 COML10:57600baud - Tera Term VT | & [

File

Welcome to SmartFusion2 FIC Tutorial

1.
2.
3.
3
i

Flease Select the Following option
Writing to the H

Reading from the LSRAM

GPIO Blinkinog LED’s

Enter the number betuween B to 255 and press Enter

Edit Setup Ceontrol Window Help

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 the 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.

Microsemi Proprietary TU0310 Revision 14.0 43



Appendix: Programming the Device Using FlashPro Express

& Microsemi

a @MI:HGCHIP company

3 Appendix: Programming the Device Using

FlashPro Express

This section describes how to program the SmartFusion2 device with the programming job file using

FlashPro Express.

To program the device, perform the following steps:

1. Ensure that the jumper settings on the board are the same as those listed in Table 2, page 29.
Note: The power supply switch must be switched off while making the jumper connections.

ok wd

new job project, as shown in Figure 60.

Figure 60 » FlashPro Express Job Project

@ FlashPro Express

Project Edit View Programmer Help

Job Projects

New...
Open...

Recent Projects

or

Connect the power supply cable to the J6 connector on the board.
Power ON the power supply switch SW7.

On the host PC, launch the FlashPro Express software.
Click New or select New Job Project from FlashPro Express Job from Project menu to create a

[Z2 FlashPro Express

Project | Edit View

I = Open Job Project
¥ Close Job Project

I Savelob Project

Set Log File

Export Log File
Preferences...

Execute Script
Export Script File...

Recent Projects

Exit

Mew Job Project from FlashPro Express Job

Programmer Help

Ctrl+N
Ctrl+0

Ctrl+Shift+A

Ctri+U

Ctrl+Q

6. Enter the following in the New Job Project from FlashPro Express Job dialog box:

<download folder>\m2s_tu310 df\Programming Job
* FlashPro Express job project name: Click Browse and navigate to the location where you want to

save the project.

Programming job file: Click Browse, and navigate to the location where the .job file is located and
select the file. The default location is:
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Figure 61 « New Job Project from FlashPro Express Job
E lew Job Project from FlashPro Express Job .

IProgramming job file: I

Browse...

FlashPro Express job project name:
i
IFIashPro Express job project location: I
] Browse...

Help OK | Cancel ]

-

Click OK. The required programming file is selected and ready to be programmed in the device.

8. The FlashPro Express window appears as shown in Figure 62. Confirm that a programmer number
appears in the Programmer field. If it does not, confirm the board connections and click
Refresh/Rescan Programmers.

~

Figure 62 » Programming the Device

Project View Tools Help

I Refresh/Rescan Programmers ‘I

IO M25000TS % I
Programmer

<100 oI &

j O | [osse1 IDLE IDLE

I [PROGRAM jl

RUN ‘ IDLE

Log

9. Click RUN. When the device is programmed successfully, a RUN PASSED status is displayed as
shown in Figure 63.

Microsemi Proprietary TU0310 Revision 14.0 45



Appendix: Programming the Device Using FlashPro Express

Figure 63 » FlashPro Express—RUN PASSED

Project View Tools | lelp
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Refresn/kescan Programmers

& M25090TS o

@™ o

1| @ | e . —E=——

I’rogrammer

ROGRAM ]
RN LPOGRAMMERGPASSED

oo

oo
(= Messeges @ Frrors & Warnings @ Tnfo

- T I ~
programmer '9%86Ll' : device 'M2s50%0TS5' @

programmer '9¢861' : device 'M235090T5' : Finished: Fri Apr 30 14:47:41 2021 (Flzpsed tim= 00:01:18)
programmer '9¢861' : device 'M25080TS' : Executing action PROGEAM PASSED.
programmer 'Y%%6l' : Chain programming CASSED.

Chain Programming Finishec: Fri Apr 30 14:47:41 2021 (Elapsec time 00:01:19)

10. Close FlashPro Express or in the Project tab, click Exit.
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