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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 7.0

The following is a summary of the changes in revision 7.0 of this document.

. Libero SoC, FlashPro, and SoftConsole design requirements were updated. For more information,
see Design Requirements, page 4.

¢ Throughout the document, the names of SoftConsole projects used in the demo design (and the
associated figures) were updated.

1.2 Revision 6.0

The document was updated for Libero v11.7 software release details (SAR 77020).

1.3 Revision 5.0

The document was updated for Libero v11.6 software release (SAR 53219).

14 Revision 4.0

The document was updated for Libero v11.5 software release (SAR 53219).

15 Revision 3.0

The following is a summary of the changes in revision 3.0 of this document.

¢ The document was updated for Libero v11.4 software release details (SAR 60795).
¢ The document was updated for SmartFusion2 Advanced Development Board details (SAR 60795).

1.6 Revision 2.0

The document was updated to include TFTP server (SAR 55038).

1.7 Revision 1.0

The document was updated for Libero v11.2 software release (SAR 53219).

1.8 Revision 0.0

Revision 0.0 was the first publication of this document.
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Running Webserver and TFTP Server on
SmartFusion2 Device

The demo design associated with this document shows the tri-speed Ethernet medium access controller
(TSEMAC) features of the SmartFusion2® device. The design has a Webserver and a trivial file transfer
protocol (TFTP) server implemented on a SmartFusion2 Advanced Development Board. For more
information about this board, see UG0557: SmartFusion2 SoC FPGA Advanced Development Kit User
Guide.

The design demonstrates the following.

e Use of SmartFusion2 Ethernet MAC connected to a serial gigabit media independent interface
(SGMII) PHY.

¢ Integration of SmartFusion2 MAC driver with IwIP TCP/IP stack and FreeRTOS operating system.

¢ Implementation of Webserver on the SmartFusion2 Advanced Development Board.

* Implementation of TFTP server on the SmartFusion2 Advanced Development Board.

e Procedure to run Webserver and TFTP server designs on the SmartFusion2 Advanced
Development Board.

The microcontroller subsystem (MSS) of the SmartFusion2 device has an instance of the TSEMAC
peripheral, which can be configured between the host PC and the Ethernet network at 10/100/1000 Mbps
data transfer rates (line speeds).

For more information about the TSEMAC interface for SmartFusion2 devices, see UG0331:
SmartFusion2 Microcontroller Subsystem User Guide.

Webserver and TFTP Server Demo Design Layers

The Webserver and TFTP server demo designs have the following layers.

*  Application layer
¢ Transport layer (IwIP TCP/IP stack)
¢ RTOS and firmware layer

The following figure is a block diagram of the three layers in the Webserver and TFTP server applications
on the SmartFusion2 device.

Webserver and TFTP Server Applications on a SmartFusion2 FPGA

Application Layer
(HTTP, TFTP)

Transport Layer
(IWIP TCP/IP Stack) FreeRTOS

Firmware Layer

SmartFusion2 Advanced
Development Kit (HW)

DG0472 Demo Guide Revision 7.0 2
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Application Layer

The Webserver handles the HTTP request from the client (host PC) browser and transfers the static
pages to the client in response to its request. When the IP address (for example, http://10.60.3.25) is
typed in the address bar of the browser, an HTTP request is sent to the port associated with the
Webserver. The Webserver then interprets the request and responds to the client with the requested
page or resource.

The TFTP client (the host PC) transfers files to the SmartFusion2 device (the TFTP server) using the
TFTP PUT command. Transferred files are stored in the SmartFusion2 Advanced Development Board
external flash memory, which is connected to the SmartFusion2 SPI_0 interface. The file allocation table
(FAT) file system on the SPI flash is used to display the files available in SPI flash memory.

Transport Layer (IwIP TCP/IP Stack)

The IwIP TCP/IP stack, developed by Adam Dunkels at the Swedish Institute of Computer Science
(SICS), is suitable for embedded systems because of its low system resource usage. The IwIP stack can
be used with or without an operating system. It consists of actual implementations of IP, ICMP, UDP, and
TCP protocols, as well as the support functions such as buffer and memory management.

For more information about IwIP design and implementation, see www.sics.se/~adam/Iwip/doc/lwip.pdf.

IwlIP is available (under a BSD license) in C source-code format for download at
http://download.savannah.gnu.org/releases/Iwip/.

RTOS and Firmware Layer

FreeRTOS is an open-source, real-time operating system kernel. In this demo, FreeRTOS is used to
prioritize and schedule tasks. For more information about FreeRTOS, including the latest source code,
see http://www.freertos.org.

The firmware provides software drivers to configure and control the following MSS components.

. Ethernet MAC

*«  MMUART
« GPIO

« SPI

« RTC

DG0472 Demo Guide Revision 7.0 3
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The following table lists the hardware and software requirements for running this demo design.

Table 1« Design Requirements

Design Requirements

Description

Hardware

SmartFusion2 Advanced Development Kit with:
- 12 V adapter

- FlashPro5

- USB A to mini-B cable

Rev A or later

Ethernet cable

RJ45

Host PC or laptop

Windows 64-bit operating system

Software

Libero® System-on-Chip (SoC) for viewing the design ~ v11.7 SP2

files

FlashPro programming software v11.7 SP2
SoftConsole v4.0

Host PC drivers USB to UART drivers
MSS Ethernet MAC drivers v3.1.100

A serial terminal emulation program

HyperTerminal, TeraTerm, or PUuTTY

Browser

Mozilla Firefox or Internet Explorer

2.3

Figure 2 «

Demo Design

The demo design files are available for download at

http://soc.microsemi.com/download/rsc/?f=m2s_dg0472_liberov1lp7sp2_df.

The demo design files include:

¢ AlLibero SoC hardware project with the corresponding SoftConsole firmware project
«  Sample files to be transferred to the SmartFusion2 device using the TFTP server

e Programming files
« A Readme.txtfile

The following figure shows the top-level structure of the demo design files. For more information, see the

Readme . txt file.

Demo Design Files Top-Level Structure
<download folder>

{——— SF2_Webserver Tftp TCP_Demo DF

—— Libero

[ ProgrammingFiles
sample files

'—— Readme. txt

DG0472 Demo Guide Revision 7.0
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Figure 3 «
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Demo Design Features

*  Webserver: Displays options for the following:
¢« RTC and Ethernet interface data display
¢ LED blinking
e HyperTerminal display
e SmartFusion2 Google Search
e TFTP server: Transfers files from the host PC to the SmartFusion2 Advanced Development Board

Demo Design Description

The demo design is implemented using an SGMII PHY interface, by configuring the TSEMAC for ten-bit
interface (TBI) operation. For more information about the TSEMAC TBI interface, see UG0331:
SmartFusion2 Microcontroller Subsystem User Guide.

This section provides detailed information about the Libero SoC hardware project and SoftConsole
firmware project associated with the demo design.

Libero SoC Hardware Project

The following figure shows the Libero SoC top-level hardware design implementation for the demo
design.

Libero SoC Top-Level Hardware Design
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The Libero SoC hardware project uses the following SmartFusion2 MSS resources and IP.

e TSEMAC TBI interface for supporting Ethernet functionality on the SmartFusion2 device

¢ MMUART_O0 interface for RS-232 communications on the SmartFusion2 Advanced Development Kit

«  SPIL_0 interface for accessing external flash memory

e General purpose input and output (GPIO) for connecting to the LEDs on the board

¢ Dedicated input pad 0 as the clock source

¢ SERDES_IF IP high-speed serial interface configured for SerDeslF_3 EPCS Lane 3 (as shown in
the following figure)

Figure 4« High-Speed Serial Interface Configuration

r ] = B
] High Speed Serial Interface Configurator L 1 N 8 Al e i T T |
Identification
(7) SerDesIF_0 () SerDesIF_1 () SerDesIF_2 @ SerDesIF_3 Simulation Level
Protocol Configuration
Protocol 1 Protocol 2
Type EPCS - Type MNone
Number of Lanes [xl nA ] [Lane 3 ~ Number of Lanes
Lane Configuration
Lane 0 Lane 1 Lane 2 Lane 3
Speed Custom Speed
Reference Clock Source REFCLK1 (Differential) -
PHY RefClk Frequency { MHz ) 125
Data Rate ( Mbps ) 1250 Mbps (10 bit) -
Data Width 10
FPGA Interface Frequency { MHz ) 125
VOO Rate { MHz ) 2500
Signal Integrity Options Register Configuration
k. =

For more information about high-speed serial interfaces, see UG0447: IGLOO2 and SmartFusion2 High
Speed Serial Interfaces User Guide.
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2.3.2.1.1 Package Pin Assignment

Each LED and PHY interface signal on the SmartFusion2 board has a package pin assigned to it.
The following table lists the LED port names and corresponding package pins.

Table 2 «

Power Matters.

LED to Package Pin Assignment

Port Name

Package Pin

LED_1

D26

LED_2

F26

LED_3

A27

LED_4

C26

LED 5

Cc28

LED_6

B27

LED_7

c27

LED_8

E26

The following table lists the PHY interface signals and corresponding package pins

Table 3« PHY Interface Signal to Package Pin Assignment

Port Name Direction Package Pin
PHY_MDC Output F3
PHY_MDIO Input K7
PHY_RST Output F2

DG0472 Demo Guide Revision 7.0
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SoftConsole Firmware Project
The following stacks available in the SoftConsole Project Explorer are used in this demo design.

¢ |wlIP TCP/IP stack v1.4.1
. FreeRTOS

The following figure shows the directory structure of the demo design in SoftConsole.

Demo Design Directory Structure in SoftConsole Project

L5 Project Explorer &2
a [ TFTP Server
> yff' Binaries
> [ Includes
> i= Application
> = CMSIS
> [= Debug
> [= drivers
> [= drivers_config
> [= FatFs
> [= FreeRTOS
> [= hal
> G2 hwip-1.41
> [= micronlgflash
> [= Release
> = TFTP
> FreeRTOSConfig.h
» L€ main.c
» [ mscc_post_hw_cfg_init.c
> SB_hw_platform.h
» [ sys_cfg.c
s sys_cfg.h
a |l Webserver
> yff' Binaries
> [ Includes
> i= Application
> = CMSIS
> [= Debug
> [= drivers
> [= drivers_config
> = FreeRTOS
> [= hal
> G2 hwip-1.41
> [= Release
> FreeRTOSConfig.h
» [ main.c
» L€ mscc_post_hw_cfg_init.c
> SB_hw_platform.h
» [ sys_cfg.c
s sys_cfg.h

The SoftConsole workspace consists of the following projects.

TFTP_Server: contains the TFTP server application (which uses LWIP, FreeRTOS, and FatFs) and
all the firmware and hardware abstraction layers that correspond to the hardware design.
Webserver: contains the Webserver application (which uses LWIP and FreeRTOS) and all the
firmware and hardware abstraction layers that correspond to the hardware design.

DG0472 Demo Guide Revision 7.0 8
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Figure 6+ Demo Design Driver Versions
Generate | I Instance Name Core Type Version Compatible Hardware Instance
3 fgF I SmariFusion2_CNSIS_0 SmartFusion2_CMSIS 2.3.105  [SB_sb_MsS
2 igF By SmartFusion2_MSS_Ethermet MAC Driver 0 SmartFusion2_MSS_Ethernet MAC_Driver 3.1.100 4 |SB_sh_MSS:MAC
3 B, Smartfusion2_M5S_GPIO Driver_0 SmartFusion2_MSS_GPIO_Driver 2.1.102 + |SB_sh_MSS:GPIO
4 B By [SmartFusion2_MSS_HPDMA_Driver_0 SmartFusion2_MSS_HPOMA _Driver [2.2.100 - [s8_sb_Mss
5 By SmartFusion2_MSS_MMUART Driver 0 SmartFusion2_MSS_MMUART_Driver 2.1.100 + |SB_sb_MSS:MMUART_0
3 B I [Smartrusionz_MS5_NVM_Driver_0 SmartFusion2_MSS_NVM_Driver [2.4.100 - [58_sb M55
7 B IR [SmartFusion2_M5S_POMA_Driver_0 SmartFusion2_MSS_PDMA_Driver 20.102 |58 b MSS:DMA
g , SmartFusion2_MSS_RTC_Driver_0 SmartFusion2_MSS_RTC_Driver 2.2.100 - |SB_sb_MSS:RTC
- Driver_0 D EERTI S5 <b 0
B I [SmartFusion2_MS5_System_Services_Driver_0 SmartFusion2_MSS_System_Services_Driver 2.7.100 - [58_sb M55
11 | | B SmartFusion2_MS5_Timer_Driver_0 ‘Smartfuyunz,Mssjmer,Driver Iz‘z‘mu vISE,sb,MSS

N
~

Note:

Figure 7 «

Setting Up the Demo Design

The following steps describe how to setup the demo for SmartFusion2 Advanced Development Board.

1. Connect the host PC to the J33 connector using a USB A to mini-B cable.
The COM ports are automatically detected and displayed in the Device Manager window.

If the COM ports are not detected automatically, install the FTDI D2XX driver for serial terminal

communication through the FTDI mini-USB cable. The driver, along with the installation guide, is
available at www.microsemi.com/soc/documents/CDM_2.08.24_WHQL_ Certified.zip.

2. Right-click each of the four detected COM ports, and click Properties to find the port with the
location on USB FP5 Serial Converter C, as shown in the following figure.

Device Manager Window

-
= Device Manager

File

L A iNENN 7 Bo:

Action  View Help

| %

[
[
[

[

4 = WI64-onteddhusl

M Computer

< Disk drives

A, Display adapters

= DVD/CD-ROM drives

% Human Interface Devices
g IDEATASATAP] controllers

JEF Jungo

--B Mice and other pointing devices
'_-_L Menitors

F Metwork adapters

- i MoMachine USB Host Adapter

' Ports (COM & LPT)

: ? Communications Port (COML)
S FlashPro5 Port (COMBS)

? FlashPro5 Port (COME3)

Y3 FlashPro5 Port (COM30}|

? FlashPro5 Port (COMS1)

? Intel(R) Active Management Technology - 50
Processors

Keyboards

-% Sound, video and game controllers
/M| System devices
B i Universal Serial Bus controllers

FlashPro5 Port (COMBS0) Properties

General | Part Settings I Driver I De:tails|

FlashPro5 Port (COMS0)

Device type: Ports (COM & LPT)
Manufacturer: Microsemi
Location:

I on USB FP5 Serial Converter C I

Device status

This device is working property.

3. Make a note of the COM port number for use during serial terminal configuration. For more
information, see Running the Demo Design, page 10.
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www.microsemi.com/soc/documents/CDM_2.08.24_WHQL_Certified.zip

Running Webserver and TFTP Server on SmartFusion2 Device

& Microsemi

Power Matters.

4. Connect the jumpers on the SmartFusion2 Advanced Development Board as specified in the
following table.
Caution: Switch OFF the power supply switch, SW7, before connecting the jumpers.

Table 4 « SmartFusion2 Advanced Development Kit Jumper Settings

Jumper Pin From Pin To Comments
J116, J353,J354,J54 1 2 Default jumper settings for the SmartFusion2
3123 5 3 Advanced Development Board
J124, 3121, J32 1 2 JTAG programming through FTDI
J118, J119 1 2 Programming through SPI flash
For information about jumper locations, see Appendix: Jumper Locations, page 24.
5. Connect the power supply to the J42 connector in the SmartFusion2 Advanced Development Kit.

6. Depending on the IP mode you want to use for the design, connect one of the following to the J21
connector of the SmartFusion2 Advanced Development Kit Board using an RJ45 cable.
e For static IP mode, connect the host PC.
¢ For dynamic IP mode, connect any one of the open network ports.
Note: By default, programming files are provided for dynamic IP mode. To run the design in static IP mode, see
Appendix: Running the Design in Static IP Mode, page 25.

2.4.0.1 Board Setup

2.5

For snapshots of the SmartFusion2 Advanced Development Board setup for the demo design, see
Appendix: Board Setup for Running the Demo, page 23.

Running the Demo Design

In order to run the demo design, perform the following steps:

1. Download the demo design files from
http://soc.microsemi.com/download/rsc/?f=m2s_dg0472_liberov1lp7sp2_df.
2. Switch ON the power supply switch (SW7).
3. Start a serial terminal emulation program such as HyperTerminal, PuTTY, or TeraTerm.
Note: For this demo, HyperTerminal is used.

4. Configure the program’s serial terminal settings as follows.
e Baud Rate: 115200
«  Eight data bits
¢ One stop bit
¢ No parity
*  No flow control
For more information about configuring serial terminal emulation programs, see Configuring Serial
Terminal Emulation Programs Tutorial.

DG0472 Demo Guide Revision 7.0 10
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25.0.1 Running Webserver Demo
The following steps describe how to run the Webserver demo.
1. Launch the FlashPro software.

2. Click New Project.
3. Inthe New Project window, enter the project name.

Figure 8« FlashPro New Project Window

& FlashPro l=fE | = |

File Edit View Tools Programmers Configuration Customize Help

Nw|? | EXA-CIEEIEY e

l Mew Project ;‘3 l Configure Device l

l Open Project D" “Wiew Programmers &l

[ MNew Project M

Project Name:
Webserver|

=

Project Location:

C:\Users\swapna. onteddhu\Deskic .

Programming mode I
(@ Single device
®

() Chain

[ Help ] [ 0K ][ Cancel ]

L

4 | bl\. All )\ Errors ,}\ Warnings )\Infn !

Ready

Mo project loaded

Click Browse, and navigate to the location where the project is required to be saved.
Select Single device as the Programming mode.

Click OK to save the project.

Click Configure Device.

No ok
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8. Click Browse, navigate to the location where the Webserver_TCP_top.stp file is located, and
select the file.
The default location is: <download_folder>\SF2_Webserver_Tftp_ TCP_Demo_DF\Programming-
Files\webserver\

Figure 9« FlashPro Project Configuration Window

[E3 FlashPro - [Webserver] * = | B

File Edit View Tools Programmers Configuration Customize Help

DEE| 72| F [ESREERE NIEE R -E e

Corfigus Device

Open Project = “Wiew Programmers %

> oo )

x| Programming file -

N I
Webserver_TCP_top.stp

2| [crEaToR FlashPro Versiom: v11.5 - Mode: () Basic @ Advanced

L| |pEvIcE MZS150T Action =

i PACHAGE M25150T-£c1152 I

2| |paTE 2015/01/28 ‘ [PHDGHAM -

5 |STAPL_vERSION JESD71

€ [foconz 0F3061CF i

G| |1oMasE OFFEFEFE

8| |pEsIeN Webserver TCP top L4

8| |cu=crsum E458 -

= 1] | 3

£

& -

L1

| [\AH f\ Errors )\ \Warnings ?\Info/

The selected file is ready to be programmed to the device.
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9. Click PROGRAM to start programming the device. Wait until a PROGRAM PASSED message is

displayed, as shown in the following figure.

Figure 10« FlashPro PROGRAM PASSED Message
&2 FlashPro - [Webserver] = : - = E.b.ﬂh
File Edit View Tools Programmers Configuration Customize Help
DEH 7| [F% EE & s s &2
> PROGRAM
View Progremmes
x
» Programmer Programmer Port Progr Progr
Name Type at Enabled
1| 13Y30KNV HashProb usb13Y30KNV (US RUN PASSED |

H
|
£
=
ﬁ
@
E
E Refresh/Rescan for Programmers
o
[
x| programmer 'I13Y3I0ENWV' : EXPORT DSN[128] = 2ee02a010000cd5a00£3000c0007001b -
G| programmer '13¥30ENV' :

programmer '13Y30ENV' : Finished: Thu Jan 29 14:28:39 2015 (Elapsed time 00:04:186)

programmer '13Y30ENV' : Executing action

o-o-0-0-0-20 i
4
[ m b
—|——|\AIIA Errors f,‘ Warnings }\Inf\) /f

The HyperTerminal window displays a welcome message with an IP address, as shown in the fol-

Figure 11 »

lowing figure.
HyperTerminal with IP Address
B " webserver - HyperTerminal =R X
File Edit View Call Transfer Help
0 & 2 DB =
HHi Helcome to SmartFusion? Webserver TCP Demo HH

Initializing the MAC and getting IP Address

m

Use the following IP address to browse the Webserver

Requested IP address 10.60.3.25

Auto detect 57600 8-N-1 NUM

Connected 0:00:43

DG0472 Demo Guide Revision 7.0
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10. Open a web browser, and enter the IP address displayed on the HyperTerminal window in the
address bar of the browser.

The SmartFusion2 Webserver demo main menu appears, as shown in the following figure.
Figure 12+ Webserver Demo Main Menu

o . s - _T__Ei —— — — — =
SenartFusiond Webserver [+] - - m— — - -
@ A0E0IIS nde b e 8-

5 4 4 D- iy
& Microsemi

SmartFusion2 Webserver
Demonstration

RTC and Ethernet Interface data display

Blinking LED's
HyperTerminal Display
SmartFusion2 Google Search

For More information about SmartFusion? products, refer to the Microsemi SoC Products wehsite
hittps/fwww.microsemi.com/products/fpga-socsoc-fpga/smartfusion2

11. Click RTC and Ethernet Interface data display.

Figure 13+ Selecting RTC and Ethernet Interface Data Display
B e —— o e —_—— e — - —— 1o |
SenartFusiond Webserver [+] - - L*_ __... — — S
4 & 1060325 indechn = : A4 fr D~ Feedback -
& Microsemi
SmartFusion2 Webserver
Demonstration
RTC and Ethernet Interface data display
Blinking LED's
For More information about SmartFusion? products, refer to the Microsemi SoC Products wehsite:
it/ fwww.microsemi.com/products/fpga-soc/sec-fpga/smart fusion2
The following web page appears, displaying RTC values and Ethernet MAC properties.
Figure 14 »

Webserver RTC and Ethernet Interface Data Display
JRIREN et s Pas = Sy 1 Ot Bpme = g
| [ <hitsMieresem Soatfusen2 DermecH | 4 | S

— Sy S . . ey el
4 1080328 KT Cana

o @8- £ & & D Feedbock -

RTC and Ethernet Interface data display

Real Time Counter

Time: 091544
Ethernet Interface

Date: 15072013
MAC Address:  c0.bi 3886688

TCPAP Address: 1060325 Change RTC value

Speed: 1000MDRs

Time (hh:mm:ss):  09:15:35 | Set

Date ([ddimmiyy): 1500713 | Set

| Home |

DG0472 Demo Guide Revision 7.0 14



Running Webserver and TFTP Server on SmartFusion2 Device

& Microsemi

Power Matters.”

12. Click Home to go back to the main menu.
13. Click Blinking LEDs on the main menu.

Figure 15+ Selecting Blinking LEDs
[ —— e — — — - — o] 15 el
Senanf usiond Webserver |_+ ke .-:_ -
€ & 1060325 nde = : A 3 & D~ Feedback -
& Microsemi
SmartFusion2 Webserver
Demonstration
SmartFusion2 Google Search
For More information about SmartFusion? products, refer to the Microsemi SoC Products wehsite:
http:fwww.micresemi.comd products/fpga-socsec-fpgalsmartfusion?
The LEDs on the board start blinking, and a web page appears, with an option to enter a value to
toggle LEDs manually.
Figure 16 « Entering Values for LEDs to Blink
Clawe o - o Lo

.. g/ 10603 25/LED

L3

1080325/ FT

[EY

P B H - Feedback -

Blinking LED's

LEDs on the board should blink once from 1 to 255

To blink LEDs manually enter any value between 1 to 255 : 251 | Submit |

Home |

14. Enter any number between 1-255 to toggle the LEDs manually.
Because the SmartFusion2 Advanced Development Kit has active-low LEDs, if 1 is entered, LED1

goes OFF,; if 255 is entered, all the eight LEDs go OFF.

Click Home to go back to the main menu.
Click HyperTerminal Display on the main menu.

15.
16.
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Figure 17 « Selecting HyperTerminal Display
[ y - ===~
_.. | Smanfuticnd Webserver S -
£ & 1060325 indec i e ||B- Googie £ & - Feedback -

SmartFusion2 Webserver
Demonstration

For More information about SmartFusion? products, refer to the Microsemi SoC Products wehsite:
it/ fwww.microsemi.com/products/fpga-soc/sec-fpga/smart fusion2

A web page appears with an option to enter a string value to be displayed in HyperTerminal.
Figure 18 « Webserver HyperTerminal Display

7 hittpefAL0E0.3 25 HyperTerminal +
€ | B 1080325 HyperTeming | B~ Googie A & #ft B~ Feedback -
HyperTerminal Display .
Enter string to display on HyperTerminal: SmartFusion2| | Submit
. Home

17. Enter the desired string value, and click Submit.
The following message appears, indicating that the string was successfully submitted.

Figure 19« String Display on HyperTerminal

# webserver - HyperTermil a=h
File Edit View Call Transfer Help
D& =35 0B

Submitted string is SmartFusion? -
[
| 1 | o
Connected 0:01:53 Auto detect  1152008-N-1  SCROLL  CAPS 'NUM | Capture  Print echo

18. Click Home to go back to the main menu.
19. Click SmartFusion2 Google Search on the main menu.
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Figure 20+ Selecting SmartFusion2 Google Search

s . e e e e — g — - — =
mswoavaa | -  —ie % -
€ 1060335 ndeck @ | B~ Geogie A & i D~ Feedback ~
& Microsemi
SmartFusion2 Webserver
Demonstration
RTC and Eth 5
For More information about SmartFusion? products, refer to the Microsemi SoC Products wehsite:
http: feww.microsemi.comdproducts/fpga-soc/soc-fpgafsmartfusion2
Note: An Internet connection is required to access the SmartFusion2 Google Search page.
A web page appears, with the SmartFusion2 Google Search option.
Figure 21+ Webserver SmartFusion2 Google Search
(7] - - — S - ?H:‘_
| ] SmantFusion? Google Search |+_| ' . - — - e | ‘
| € @ 1080335/ qongle_search hitm ¢ | |H- Goagle £ % # - Feedhack -

' SmartFusion2 Google Search

Microsemi X
Home

20. Click Home to go back to the main menu.

DG0472 Demo Guide Revision 7.0 17



Running Webserver and TFTP Server on SmartFusion2 Device O M. em'.

Power Matters.”

2.5.0.2 Running the TFTP Demo
The following steps describe how to run the TFTP demo.
1. To enable the TFTP client in the host PC, navigate to Control Panel > Programs and Features.

2. Click Turn Windows Features On or Off, select TFTP Client in the Windows Features dialog box,
and click OK, as shown in the following figure.

Figure 22 « Enabling TFTP Client in Host PC
f (=@ = |

@ij » Control Panel » Programs » - | 3 | | Search Control Panel pel |

Control Panel Home
E=t  Programs and Features

h‘ Uninstall a pregram ﬁ' Turn Windows features en or cf'fl View installed updates
Run pregrams made for previcus versiens of Windows | How to install a program

System and Security

Metwork and Internet
Default Programs

- Change default settings for media or devices | Make a file type always open in a specific program
* Programs Set your default programs

User Accounts

Hardware and Sound

| Desktop Gadgets
" Add gadgets to the desktop | Get more gadgets online | Uninstall a gadget
Restore desktop gadgets installed with Windows

Appearance and
Personalization

Clock, Language, and Region
Ease of Access é, Java . .
— Windows Features == g

Turn Windows features on or off @

To turn a feature on, select its check box. To turn a feature off, clear its
check box. Afilled box means that only part of the feature is turned on.

[[] 1 Simple Network Management Protocol (SNMP) -~
[] | Simple TCPIP services (i.e. echo, daytime etc)
| Tablet PC Components
0 . Telnet Client
0 | Telnet Server

TFTP Client |
. Windows Gadget Platform

0 | Windows Process Activation Service
. Windows Search
0 . Windows TIFF IFilter
| KPS Services
[V 1L PS5 Viewer

m

-

[ ok ][ cancel |

—

3. Navigate to Control Panel > Windows Firewall, and click Turn Windows Firewall On or Off.
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4. Select Turn off Windows Firewall under Domain network location settings, and click OK, as
shown in the following figure.

Figure 23« Windows Firewall Settings

mv|0 » Control Panel » All Control Panelltems » Windows Firewall » Customize Settings - |‘?|| Se

Customize settings for each type of network
You can modify the firewall settings for each type of network location that you use.
What are network locations?
Dormain network location settings
/1] () Turn on Windows Firewall
- Block all incoming connections, including those in the list of allowed pregrams

Notify me when Windows Firewall blocks a new program

| I@] @ Turn off Windows Firewall (not recommended)

Home or work (private) network location settings
/1] @ Turn on Windows Firewall

[ Block all incoming connections, including those in the list of allowed pregrams

Notify me when Windows Firewall blocks a new program
I@] (1 Turn off Windows Firewall (not recommended)

Public network location settings

/1] @ Turn on Windows Firewall

[ Block all incoming connections, including those in the list of allowed pregrams

Notify me when Windows Firewall blocks a new program

I@] (71 Turn off Windows Firewall (not recommended)

5. Launch the FlashPro software, and program the device with the Webserver_TCP_top_tftp.stp
file located at
<download_folder>\SF2_Webserver_Tftp_ TCP_Demo_DF\ProgrammingFiles\Tftp_Server\. Wait
until the PROGRM PASSED message is displayed. (See steps 1 to 9 of Running Webserver Demo,
page 11.)

DG0472 Demo Guide Revision 7.0 19



Running Webserver and TFTP Server on SmartFusion2 Device O M. em,.

Power Matters.”

The HyperTerminal window displays a welcome message with an option to clear SPI flash contents,
as shown in the following figure.
Figure 24« HyperTerminal Welcome Message

#  Tftp - HyperTerminal Eli

File Edit View Call Transfer Help
O & 5 0B

| »

=xxxxxxx  Helcome to SmartFusion? TFTP Demo sex=xxsxxxxxsx
Do vou want to erase SPI Flash Wemory?y/n

m

1| i [

Connected 0:00:12 Auto detect 115200 8-M-1 SLRULL CAPS | NuUM | Captu

6. Typey to erase SPI flash memory, as shown in the following figure.
Figure 25+ Erasing SPI Flash Memory

-
. 1tp - ypertermino |
|| Eile Edit View Call Transfer Help 1
P

D @& &5 D5

2436 36 96 36 3 3¢ 3¢ Helcome to SmartFusion? TFTP Demo s
Do vou want to erase SPI Flash Memorv?u/n

m

SPI Flash Memory 1s erasing ... wait..
SPI Flash Memory 1s erased successfully.
Initializing the MAC and getting IP Address ..wait. . i

Use the following IP address to transfer a file
from host PC to SmartFuison? SPI Flash using TFIP
Requested IP address : 10.61.10.130

1| i [

Connected 0:05:13 Auto detect 115200 8-M-1 SLRULL LAFS | NUM | Laptu
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7. Type any key other than y to avoid erasing SPI flash.
The HyperTerminal program displays a dynamic IP address, as shown in the following figure.

Figure 26 « HyperTerminal with Dynamic IP Address

File Edit View Call Transfer Help

=xxxxxxx  WHelcome to SmartFusion? TFTP Demo ===xxxxmerrx
Do vou want to erase SPI Flash Memory?v/n

Initializing the MAC and getting IP Address ..wait. .

Use the following IP address to transfer a file
from host PC to SmartFuison? SPI Flash using TFTP
Requested IP address : 18.61.10.138

4

Connected 0:00:21 Auto detect 115200 8-MN-1

8. Open the command prompt on the host PC, and navigate to the directory where the files to be
transferred to the SPI flash are located:
<download_folder>\SF2_Webserver_Tftp_ TCP_Demo_DF\sample_files

9. Select afile that needs to be transferred, and type the following TFTP command to transfer the file to
the TFTP server (the SmartFusion2 device):
tftp -1 < ip address> PUT <file name>

Figure 27« Command Prompt

BN Command Prompt |£|E‘é]

D:ssf2_wehserver_tftp_tcocp_demo_dfssample_files>tftp —1 18.68.2.4 PUT ?.html_

A

Upon successful file transfer from the host PC to the SmartFusion2 SPI flash, the command prompt
displays a message indicating that the transfer was successful.

Figure 28 « Successful Transfer Message

BN Command Prompt |i|ﬂli—hj

D:~sf2_ wehserver_tftp_tcp_demo_dfssample_files>tftp —1i 18.68.2_.4 PUT 7_.html
Transfer successful: 54621 bytes in 3 secondd(s), 182087 hytes.s

D:~sf2_wehserver_tftp_tcp_demo_df~sample_files>_
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HyperTerminal displays the available files in SPI flash, as shown in the following figure.
Figure 29« HyperTerminal with Available SPI Flash Files
# Tftp - HyperTerminal EE |
: File E;i; View Call Transfer Help
D= @& 08

HHHE  Avallable files in spi-flash  HitH# -
171 .HTM
271.HTM 6892
371 .HTM 21576
471 HTM 136
571.HTM 21576
671.HTM 37498
771.HTM 54621
871 .HTM 82712
8 Filel(s), 242363 bytes
@ Dir(s) i
1 | 1 | +

Connected 0:06:46 Auto detect 115200 8-MN-1  SCROLL  CAFS  NUM

10. Repeat steps 9 and 10 for any additional files that need to be transferred from the host PC to the
SmartFusion2 SPI flash.
11. After running the demo, close the HyperTerminal window.
Note: To run the SoftConsole project in debug mode, see Appendix: Running the SoftConsole Project in Debug
Mode, page 28. To run the design from DDR memory, see Appendix: Running the Design from DDR
Memory, page 30.
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3 Appendix: Board Setup for Running the
Demo

The following figure shows the board setup for running the demo on the SmartFusion2 Advanced
Development Board.

Figure 30 « SmartFusion2 Advanced Development Board Setup

DG0472 Demo Guide Revision 7.0 23



Appendix: Jumper Locations @ . .
> Microsemi

Power Matters.

4 Appendix: Jumper Locations

The following figure shows the jumper locations on the SmartFusion2 Advanced Development Board.

Figure 31« SmartFusion2 Advanced Development Kit Silkscreen Top View

T mps

o

R267 53¢

7351

O

by DS17 Rag2
} %0 00

RRIS2 ) ¢ Ruge

Note: Jumpers highlighted in red in the figure are set by default; jumpers highlighted in green must be set
manually.
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5 Appendix: Running the Design in Static IP

Mode

The following steps describe how to run the design in static IP mode.

Note: This procedure provides steps to run the Webserver design. To run the TFTP server design, perform the
same steps by selecting the TFTP_Server project in SoftConsole.

1. In SoftConsole Project Explorer window, right-click the Webserver project, and select Properties,
as shown in the following figure.

Figure 32 «

SoftConsole Project Explorer Window

[ Project Explorer 52 = <‘ED| & ~ — O
» G5 TFTP Server
a iir? Websenger
» g';';b Bina New *
s [l Incl Go Into
> (= App _ _
s = CMS Open in New Window
= De.b Z| Copy Ctrl+C
[ driv )
. (= driv Paste Ctrl+V
> = Free| 3 Delete Delete
> (= hal Rernove from Context Ctrl+Alt+Shift+Down
> & wip Source »
5 = mss, Mow
> [= Rele YOV
: @ Free Rename... F2
> (8 mai i Import...
s [ mse
. [m 5B g Export..
» [ sys Build Project
5Y's,
ey Clean Project
& Refresh F5
Close Project
Close Unrelated Projects
Build Configurations »
Make Targets 3
Index »
Show in Remote Systems view
Profiling Tools 3
Profile As 3
Debug As 4
Run As 3
Compare With »
Restore from Local History...
%{’ Run C/C++ Code Analysis
Team 3
I Properties Alt+Enter H
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2. Inthe Tool Settings tab of the Properties for Webserver window, remove the NET_USE_DCHP
symbol, and click OK, as shown in the following figure.

Figure 33 «

Webserver Properties Window

Build Variables
Environment
Legging
Settings
Tool Chain Editor
Tools Paths
» C/C++ General
Linux Tools Path
Project References
Run/Debug Settings
» Task Repository
WikiText

[ - - b
SC Properties for Webserver - - [ilm
type filter text Settings - S

» Resource
Builders -
4 Z/C++ Build Configuration: ’Release [ Active ]

Y] ’Manage Configurations...l

3 Tool Settings | % Toolchains I # Build Stepsl

Build Artifact I Binary Parsers | @ Error Parsers|

@ Target Processor
# Optimization
@ Warnings

(# Debugging

[7] Do not search system directories (-nostdinc)
[] Preprocess only (-E)

Defined symbols (-D)

m

88843

a4 % Cross ARM GNU Assembler
(2 Preprocessor
@ Includes
(# Warnings
@ Miscellaneous
4 1% Cross ARM C Compiler
@ Preprocessor
(# Includes
@ Optimization
(# Warnings
@ Miscellaneous

LWIP COMPAT MUTEX

NET USE DHCP
LWIP_PROVIDE_ERRMNO
MICROSEMI_STDIO_THRU_MMUARTO

Cancel

Lok ]

3. Change the host TCP/IP settings to reflect the board’s static IP address, 169.254.1.23.
The following figure shows the host PC TCP/IP settings.

Figure 34 «

Host PC TCP/IP Settings

-
[l Local Area Connection Properties

]|

Metworking

Connect using:
L¥ Broadcom Netlink (TM) Gigabit Ethemet

This connection uses the following items:

9% Client for Microsoft Networks

o= 205 Packet Scheduler

gﬁle and Printer Sharing for Microsoft Metworks

4. Broadcom Advanced Server Program Driver

i Intemet Protocal Version & (TCP/IPvE)

W ot Protoc Verson 4 (TCP/1Pv9)|

& Link-Layer Topology Discovery Mapper 1/0 Driver
& Link-Layer Topology Discovery Responder

Description

Uninstall

wide area network protocol that provides communication
across diverse interconnected networks.

Transmission Control Protocol/Intemet Protocol. The defaukt

oK || Cancel
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The following figure shows static IP address settings.
Figure 35+ Static IP Address Settings

Internet Protocel Version 4 (TCP/IPvd) Properties M

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@) Use the following IP address:

IP address: 189 .254 ., 1 ., 22
Subnet mask: 255,255,255 . 0
Default gateway:

Obtain DNS server address automatically

(@) Use the following DNS server addresses:
Preferred DNS server: 169,254, 1 . 23

Alternate DNS server:

[7] validate settings upon exit

[ OK ]’ Cancel l

b

4. After configuring the settings, compile the design, load it into memory, and run it using SoftConsole.
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6 Appendix: Running the SoftConsole Project
iIn Debug Mode

The following steps describe how to run the SoftConsole project in debug mode.
1. In SoftConsole, select Run > Debug Configurations.
The Debug Configurations dialog box is displayed.

2. Select the appropriate project:
¢ To debug the TFTP_Server project, select TFTP_Server Debug, as shown in the following
figure.

Figure 36 « Debug Configuration for TFTP_Server

-
SC Debug Configurations

Create, manage, and run configurations

& x| S Mame: TFTP_Server Debug

| Main ﬁiDebugger = Startup | B Source| [C] Common

4 [c| GDB OpenOCD Debuggin .
[c] TFTP_Server Debug Project b
[c | Webserver Debug TFTP_ Server

C/C++ Application:
Debug/TFTP_Server.elf

13

Variables... ] ’Searcﬂ Project...l I Browse... ] £
Build (if required) before launching
Build configuration: | Use Active v]
(") Enable aute build () Disable auto build
@ Use workspace settings Configure Workspace Settings... il
4 n | »
. i Apply Revert
Filter matched 3 of 9 items
@ Debug l [ Close
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*  To debug the Webserver project, select Webserver Debug, as shown in the following figure.

Debug Configuration for Webserver

-
5C Debug Configurations

==

Create, manage, and run configurations
n [om (P
OB X | B 3 Name: Webserver Debug
type filter text Mainl ii"r Debugger| [ Startup| Ep Source| = Qommon|
a [T] GDB OpenOCD Debugg .
— Project:
|c | TFTP Server Debug
[c | Webserver Debug Webserver Browse..
C/C++ Application:
Debug/Webserver.elf
Variables... ] [Search Project...] [ Browse... ]
Build (if required) before launching
Build configuration: | Select Automatically v]
(") Enable auto build (") Disable auto build
@ Use workspace settings Configure Workspace Settings...
4 m r
) ) Apply Revert
Filter matched 3 of 9 iterns
® Debug | [ Close

3. Click Debug.
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7 Appendix: Running the Design from DDR
Memory

This appendix describes the changes to be made to the Libero SoC and SoftConsole projects in order to
run the demo design from DDR memory.

7.1 Changes to Libero SoC Project

Open the project in Libero SoC, and perform the following steps.

1. Inthe System Builder, enable MDDR, as shown in the following figure.
Figure 38« System Builder Device Features
@ System Builder - Device Faature; — M‘

> Device Features Memories » »  Peripherals » 3 Clocks Microcontroller > > SECDED Security Interrupts Memory Map >

Select the SmartFusion2 features you will be using in your design

Mermory

MSSExternal Memory L e __ .
= ==
() Soft Memary Controller {SMC)
=

M55 On-chip Flash Memory { eNVM )
RCECT CTRL

[ Fabric External DDR Memory { FODR )

High Speed Serial Interfaces

Fabiic

T

[] SERDESIF_01
[7] SERDESIF_1
[7] SERDESIF_2
SERDESIF_3

M e T T te s U}
T
N Ay

Microconkroller Options
watchdag Timer
Peripheral DMA
Real Time Counter

AU PRSI N

=l —
CORESCR

EDR
SAM

L

{; 43

1
I
'
i
|
1
I
1
|
i
|
|
|
I
1
I
'
i
|
1
i
|
1
|
1
—
DK
SFR EAVE
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5
1
|
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|
|
1
1
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|
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2. Configure the DDR3 settings as indicated in the following figure.
Note: The DDR configuration file, DDR_Config. txt, is available at:
<download_folder>\SF2_Webserver_Tftp_ TCP_Demo_DF\sample_files\DDR_Config\

Figure 39 « System Builder Memories

MDDR '/ ERyM DDR memary settling time (us): 200 MDDR \/ERVM
DDR memory settling time (usk 200 DCR memary settling time (us): 200
[1mpart ¢ ian| [Export ¢ ion| [Restare Defaults|
Import Configuration] [Export Configuration| [Restore Defauks] General | Memory Initislzation | Memory Timing | [import Canfiguration| [Expert Configuration| [Restore Defauls|
General | Memery Initalzation | Memory Timing | Burst Length B -] Bits General | Memory Intialization | Memory Timing
Memory Settings Burst Order (oterfesved) =) Time to Hold Reset before INIT 67554 ks
Memary Type [DDRa - ] Timing Mode [ar -] o che
Dt wickh = | CAS Latency 3 v cks
ik Wi -
ek Refrech Entled Bursts RAS (Hin ) 15 clks
SECDED Enabled ECC
Auto Refresh Burst Count (8 -] RAS { Max ) g192 Clks
Arbiration Scheme [ Type-0 -]
Powerdown Enabled RCD A Chs
Highest Priority ID |0 Stop the Clack HO
RP 7 Chs
Address Mapping [ {ROW BANK, COLUMM Deep Powerdown Enabled (NG
Row Bank Column Powerdown Ertry Tme 192 REF] 3104 Chs
Address Width (bits) [16 e ~] [0 - Additive CAS Latency [0 =] Cks RC 51 Clks
CAS Uirte Latency 5 Chs X 3 Chs
10 Drive Strength
Zarit 512 ks e 3 ke
© Half Drive Strength () Ful Drive Strength 2005 o Clks
RFC 79 Clks
2QCS Interval 5389632 ks
Local ODT (Enable during read transaction -] WR & Cls
Drive Strength (RzOlE -] FAW 32 Cles
REE_HOM [Disable: L3
RE_WR [off -]
Auto Self Refresh [Manual -]
Self Refresh (Formal -]

3. Generate the programming file, and program the board.

DG0472 Demo Guide Revision 7.0 31



Appendix: Running the Design from DDR Memory

7.2

& Microsemi

Power Matters.”

Changes to SoftConsole Project for Debug Mode

To run the project in debug mode, perform the following steps in SoftConsole.

1. Inthe Project Explorer window, right click the Webserver project, and select Properties.

Figure 40 ¢

Selecting Webserver Properties

[[\:, Project Explorer &3

5 2% TFTP_Server

4 |15 Webse
"‘> i‘i‘? Bin New 3
> @) Incl Go Into
> i Apk Open in New Window
> 2= CM
- = Dek [2 Copy Ctrl+C
& dr?v Paste Ctrl+V
: g ?:: W Delete Delete
. = hal Remowve from Context Ctrl+Alt+Shift+Down
> i Iwip Source 4
=t Move...
> & Rel Rename... F2
> [h] Fre
> [g) ma v Import.
> [g ms g  Export..
> [n] SB_
> [€ sys) Build Project
> [ sys) Clean Project
&1 Refresh F5
Close Project
Close Unrelated Projects
Build Configurations 3
Make Targets >
Index 4
Show in Remote Systems view
Profiling Tools 3
Profile As 4
Debug As 4
Run As 3
Compare With 4
Restore from Local History...
%‘h Run C/C++ Code Analysis
Team 4
I Properties Alt+Enter I
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Set the debug-in-microsemi-smartfusion2-external-ram. Id linker script file, as shown

in the following figure.

Figure 41+ Setting the Script File
rs(.‘PropertlesﬁmWebsewer. ™~ ST F*% "% " PR "Ps v+ =
type filter text Settings - v -

> Resource
Builders
P ey
Build Variables
Environment
Legging
Toel Chain Editor
Tools Paths
» C/C++ General
Linux Tools Path
Project References
Run/Debug Settings
» Task Repository
WikiText

Configuration: [ Debug [ Active ]

'] [ Manage Configurations...

& Tool Settings | 5] Too\chainsl 4 Build Stepsl

Build Artifact | Binary Parsers | 3 Error Parsers

(% Target Processor
@ Optimization
% Warnings

@ Debugging

N

B3 Cross ARM C Linker
General
(2 Libraries
@ Miscellaneous

N

@ General

N

@ General

B3 Cross ARM GNU Assembler
i3 Cross ARM C Compiler

B3 Cross ARM GMU Create Flash Image

B3 Cross ARM GMU Print Size

Script files (-T)

'$workspace_loc/$ProjName}/CMSIS/startup_gcc/debug-in-microsemi-smartfusion2-external-ram.Id}|

1,

84840

0K ] [ Cancel ]

3.

Figure 42 »

Build the SoftConsole application, and select Run > Debug Configurations, as shown in below

figure

Selecting Debug Configurations

8C C/C++ - Webserver/main.c - Microsemi SoftConszole v4.0

File

= -

Edit

Source Refactor

E‘:, Project Explorer 23

s J":ir? TFTP_Server
4 J":ir? Webserver

[
[
[
[

[

4.

qff Binaries

@]ﬁ Includes

= Application

= CMSIS

= Debug

= drivers

(= drivers_cenfig

= FreeRTOS

= hal

= wip-14.1

= mss_ethernet_mac
= Release
FreeRTOSConfig.h
main.c
msce_post_hw_cfg_init.c
SE_hw_platform.h
sys_cfg.c
sys_cfg.h

FREEPEEE

Mavigate

) ®m-|-@ B

Search  Project

® <

Run| Window Help

H

Q,
&
Q-

Run
Debug

Profile

Profile History
Profile As

Profile Configurations...

Run History
Run As

Run Cenfigurations...

Debug History
Debug As

Ctrl+F11
F11

Debug Configurations...

g

%

Toggle Breakpoint

Toggle Line Breakpoint
Toggle Method Breakpoint
Toggle Watchpoint

Skip All Breakpoints
Remove All Breakpoints

Breakpoint Types

External Tools

In the Debug Configurations window, go to the Debugger tab.

Ctrl+Shift+B

DG0472 Demo Guide Revision 7.0

33



Appendix: Running the Design from DDR Memory OM. .
ICrosemi.

Power Matters.”

5. Inthe config options field, replace the existing value with -file board/microsemi-
smartfusion2-dev-kit-ddr.cfg, as shown in the following figure.

Figure 43+ Debug Configurations Window

r -
SC Debug Configurations e v

Create, manage, and run configurations

K| B>~

&

Mame: Webserver Debug

Main 3& Dehuggerl [ Star‘tup| E/ Source‘ S| Qommon|

OpenOCD Setup
Start OpenOCD locally

Executable: S{openocd_path}/S{openocd_executable}

GDE port: 3333

5
|

4 [c] GDB OpenOCD Debugging
[£] Webserver Debug

3

Telnet port: 4444

m

Config options:  ..command "set DEVICE M25150" [-file board/microsemi-smartfusion2-dev-kit-adr.ctg |

Allocate consele for OpenOCD Allocate console for the telnet connection

| GDB Client Setup b
Executable: ${cross_prefixjgdb${cross_suffix}
Other options:
Commands:

set mem inaccessible-by-default off

Apply Revert
Filter matched 2 of 9 itermns

) [

Debug ] [ Close

6. Click Debug to run the project from DDR memory in debug mode.
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