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1 Preface

1.1 Purpose

This demo is for SmartFusion®2 system-on-chip (SoC) field programmable gate array (FPGA) devices. It
provides instructions on how to use the Webserver reference design using IwIP and FreeRTOS.

1.2 Intended Audience

This demo guide is intended for:

*  FPGA designers
+ Embedded designers
+  System-level designers

1.3 References

The following references are used in this document:

1.3.1 Microsemi Publications

*  UGO0331: SmartFusion2 Microcontroller Subsystem User Guide

*  UG0447: SmartFusion2 and IGLOO2 High Speed Serial Interfaces User Guide
* Libero SoC User Guide

. UGO0541: SmartFusion2 Evaluation Kit User Guide

Refer to the following web page for a complete and up-to-date listing of SmartFusion2 device
documentation: www.microsemi.com/soc/products/smartfusion2/docs.aspx.

1.3.2 Others

* IwlP TCP/IP stack: http://download.savannah.gnu.org/releases/Iwip/
*  FreeRTOS stack: www.freeRTOS.org
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Running CoreTSE_AHB IP based Webserver
on SmartFusion2 using IwIP and FreeRTOS

2.1

Note:

Introduction

This demo design explains the CoreTSE_AHB IP based implementation of the webserver application on
the SmartFusion2 Security Evaluation Kit. SmartFusion2 devices have built-in

microcontroller subsystem (MSS) media access controller (MAC) for Ethernet solutions. This demo guide
describes how to use the CoreTSE_AHB intellectual property (IP) core and not MSS Ethernet MAC for
running the Webserver application. The soft IP CoreTSE_AHB is useful when a solution demands more
than one Ethernet interface. Microsemi Core Triple-Speed (CoreTSE) Ethernet IP is a configurable soft
IP core that complies with the IEEE 802.3 standard.

The CoreTSE IP core enables system designers to implement a broad range of Ethernet designs, from
low cost 10/100 Ethernet to higher performance 1 gigabit ports. The CoreTSE IP core is suited for use in
networking equipment such as switches, routers, and data acquisition systems.

The CoreTSE IP has the following major interfaces:

+ 10/100/1000 Mbps Ethernet MAC with a gigabit media independent interface (GMII) and ten bit
interface (TBI) to support serial gigabit media independent interface (SGMII), 1000BASE-T, and
1000BASE-X.

*  GMIl or TBI physical layer interface connects to Ethernet PHY

*  MAC data path interface

The CoreTSE IP Ethernet MAC can be configured as GMII or TBI for Ethernet network at 10/100/1000
Mbps data transfer rates (line speeds).

The CoreTSE IP core is available in two different versions:

*  CoreTSE_AHB: Uses AHB interface for both the transmit and receive paths. This IP works for
SmartFusion2 SoC FPGA.

+  CoreTSE (Non-AMBA): Uses direct access to the MAC with a streaming packet interface. This IP
works for IGLOO®2 FPGA.

For more information about CoreTSE_AHB IP, refer to the CoreTSE_AHB Handbook.

CoreTSE_AHB IP core requires license for using in Libero® SoC design. For license request, contact
soc_marketing@microsemi.com.

This demo describes the following:

*  Use of CoreTSE_AHB IP-based Ethernet MAC connection to an SGMII PHY

* Integration of CoreTSE_AHB driver with the IwlIP TCP/IP stack and the FreeRTOS operating system
* Implementation of Webserver on the SmartFusion2 Security Evaluation Kit board

*  Procedure to run the Webserver design on the SmartFusion2 Security Evaluation Kit board

The Webserver demo design has the following software layers:
*  Application Layer

+  Transport Layer (IwlP TCP/IP Stack)
*+ RTOS and Firmware Layer

Revision 2 6


http://www.actel.com/ipdocs/CoreTSE_AHB_HB.pdf
mailto:soc_marketing@microsemi.com

Running CoreTSE_AHB IP based Webserver on SmartFusion2 using IwIP - -
nd FresfiT08 & Microsemi

Power Matters.”

Figure 1 shows the block diagram of the webserver application on the SmartFusion2 device.

Figure 1+ Block Diagram of Webserver Application on SmartFusion2

211

2.1.2

213

Application Layer
(HTTP)

Transport Layer
(IwIP TCP/IP Stack) FreeRTOS

Firmware Layer

SmartFusion2
Security Evaluation Kit (HW)

Application Layer
The webserver application is implemented on the SmartFusion2 Security Evaluation Kit board.

Webserver handles the HTTP request from the client browser and transfers the static pages to the client
in response to their request. These pages run on the client (host PC) browser. When the URL with IP
address (for example, http://10.60.3.25) is typed in the browser, the HTTP request is sent to the port on
the webserver. The webserver interprets the request and responds to the client with the requested page
or resource.

Transport Layer (lwlP TCP/IP Stack)

The IwlP TCP/IP stack was developed by Adam Dunkels at the swedish institute of computer science
(SICS). The IwlP stack is suitable for the embedded systems because of the less resource usage. It can
be used with or without the operating system. IwlP consists of the actual implementations of the IP, ICMP,
UDP, and TCP protocols, as well as the support functions such as buffer and memory management.

The IwlP is available (under a BSD license) in C source-code format for download from the following
path: http://download.savannah.gnu.org/releases/Ilwip/

RTOS and Firmware Layer

FreeRTOS is an open source real time operating system kernel. FreeRTOS is used in this demo to
prioritize and schedule the tasks. Refer to http://www.freertos.org for more information and the latest
source code.

The firmware provides the software driver implementation to configure and control the following MSS
components:

*  Multi-mode universal asynchronous receiver/transmitter (MMUART)
*  General purpose input and output (GPIO)
* Real-time clock (RTC)
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2.2 Design Requirements

Table 1 lists the hardware and software design requirements.

Table 1+ Design Requirements
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Design Requirements

‘ Description

Hardware Requirements

* 12V adapter
¢ FlashPro4
« USB A to Mini-B cable

SmartFusion2 Security Evaluation Kit:

Rev D or later

RJ45 cable

Host PC or Laptop

Windows 64-bit Operating System

Software Requirements

Libero System-on-Chip (SoC) vi1.7
FlashPro Programming Software v11.7
SoftConsole v3.4 SP1*

Host PC Drivers

USB to UART drivers

Browser

Mozilla Firefox or Internet Explorer

IP Requirements

CoreTSE_AHB IP

License provided on request

Note: *For this tutorial, SoftConsole v3.4 SP1 is used. For using SoftConsole v4.0, see the TU0546: SoftConsole
v4.0 and Libero SoC v11.7 Tutorial.

2.3 Demo Design

2.3.1 Introduction

The demo design files are available for download from the following path in the Microsemi website:
http://soc.microsemi.com/download/rsc/?f=m2s_dg0634_liberov11p7_df

The demo design files include:

» Libero SoC hardware project with SoftConsole firmware project

*  Sample files

*  Programming files

. Readme. txt file
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Figure 2 shows the top-level structure of the design files. For more information, refer to the
Readme. txt file.

Figure 2 + Demo Design Files Top-Level Structure

<download folder>
{——— m2s_dg0634_ liberovllp7 df

—— Libero Project
Programming File

Source Files

—— Readme. txt

Figure 3 shows the demo design block diagram.

Figure 3 » Block Diagram of CoreTSE_AHB Webserver Demo

MSS

Tx < <
AHBm
RJ45
CoreTSE SERDES_IF M8BE1340S |
Rx AHB EPCS x1 Ethernet PHY
AHBm @1.25G

2.3.1.1

2.3.1.2

2.31.3

In the webserver demo design, CoreTSE_AHB IP is instantiated in the FPGA fabric and connected to the
on-board Ethernet Marvell PHY using the high-speed serial interface (SERDES_IF).

The following sections explain the initialization and configuration of CoreTSE_AHB, SERDES_IF and the
Ethernet packet transmission and reception.

CoreTSE_AHB IP MAC Initialization

The CoreTSE_AHB IP MAC is configured in the TBI mode. The ARM® Cortex®-M3 (micro controller
subsystem) is used to initialize the CoreTSE_AHB IP MAC in 1000 Base-T and the on-board Ethernet
PHY.

SERDES_IF Configuration

The high-speed SERDES_|IF is configured in the external physical coding sub layer (EPCS) mode lane 3
and is connected between the CoreTSE_AHB IP MAC and the on-board Ethernet PHY.

Ethernet Packet Reception

The CoreTSE_AHB IP MAC receives the Ethernet packet from the on-board Ethernet PHY through
high-speed SERDES _IF using the built-in DMA controller.
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2.3.1.4 Ethernet Packet Transmission

2.3.2

2.3.3

2.3.3.1

CoreTSE_AHB MAC transmits the Ethernet packet from the built-in DMA controller to the on-board
Ethernet PHY through high-speed SERDES_IF.

The Security Evaluation Kit acts a webserver and the host PC acts as a web client that accesses the
webserver features through the RJ45 interface.

Demo Design Features

The demo has the following options:

+  Webserver
* RTC and Ethernet interface data display
«  Blinking LEDs
*  HyperTerminal display
*  SmartFusion2 Google search

Demo Design Description

The demo design is implemented using an SGMII PHY interface by configuring the CoreTSE_AHB IP
MAC for the ten-bit interface (TBI) operation.

The demo design comprises of:

* Libero SoC Hardware Project
+ SoftConsole Firmware Project

Libero SoC Hardware Project

Figure 4 shows the Libero SoC hardware design implementation for this demo design.

Figure 4 » Libero Top-Level Design

CORETSE_AHE 0

BiBUF 0
20 |
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Libero hardware project uses the following SmartFusion2 MSS resources and IPs:

*  MMUART_1 for RS-232 communications on the Security Evaluation Kit

*  GPIO: Interfaces the light emitting diodes (LEDs)

* CoreTSE_AHB IP core

+ SERDES_IF and SERDES_IF_2 configured for SERDESIF_0 EPCS Lane 3, as shown in Figure 5.

For more information on SERDES_IF, refer to the UG0447: SmartFusion2 and IGLOO2 High Speed
Serial Interfaces User Guide.

Figure 5+ High Speed Serial Interface Configurator Window

5] High Speed Serial Interface 2 Configurator =RECE X
Identification
S——
Protocol Configuration
Protocol 1 Protocol 2
Type EPCS - Type Mone
e e
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
[Signal Integrity Optons ...|  [EditRegsters
=

2.3.3.1.1 Package Pin Assignments

Package pin assignments for LEDs and PHY interface signals are shown in Table 2 and Table 3 on
page 12.

Table 2 shows the port names for the package pins.
Table 2« LED to Package Pins Assignments

Port Name Package Pin
LED_1 E1

LED 2 F4

LED_3 F3

LED_4 G7

LED_5 H7

LED_6 J6

LED_7 H6

LED_8 H5
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Table 3 shows the port names and directions for the package pins.

Table 3 « PHY Interface Signals to Package Pins Assignments

Port Name Direction Package Pin
PHY_MDC Output J3
PHY_MDIO Input J4
PHY_RST Output K6

2.3.3.2

SoftConsole Firmware Project
Open the CoreTSE_AHB webserver SoftConsole project using the standalone SoftConsole IDE.
The following stacks are used for this demo design:

* IwlP TCP/IP stack version 1.4.1
*  FreeRTOS (www.freertos.org)

Figure 6 shows the SoftConsole software directory structure of the demo design.

Figure 6 « SoftConsole Project Explorer Window

SC C/C++ - CoreTSE_M25090_MSS5_CM3_app/main.c - Micre
File Edit Source Refactor Mavigate Search Projec
il | & v &%~ (¢
L Project Explorer % - 5 Y =0
a ﬁ CoreTSE_M25090_MS5_CM3_app
> ;;f' Binaries
> [ Includes
» = Debug
» =~ FreeRTOS
> G2 lwip-141
» [= Release
> = WebServer
: ethernet_status.h
, FreeRTOSConfig.h
» [€] main.c
» [€] mscc_post_hw_cfg_init.c
: platform.h
» €] sys_cfg.c
: sys_cfg.h
» [€] vart_task.c
. [£] z130362_config.c
2| production-smartfusion2-execute-in-place.ld
a ﬁ CoreTSE_M25090_MS5_CM3_hw_platform
> @E Archives
> [ Includes
> = CMSIS
» = Debug
> = drivers
> [= drivers_config
> = hal
» [= Release
s CoreTSE_M25090_hw_platform.h
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The SoftConsole workspace has the following projects:

CoreTSE_M2S090_MSS_CM3_app: Contains webserver application implementation using IwIP
and FreeRTOS.

CoreTSE_M2S090_MSS_CM_hw_platform: Contains all the firmware and hardware abstraction
layers of the hardware design. This project is configured as a library and is referenced by the
CoreTSE_M2S090_MSS_CM3_app project. The contents of this folder get overwritten every time
the root design is regenerated in the Libero SoC software.

Note: To run the SoftConsole project in debug mode refer to "Appendix: Running the SoftConsole Project in
Debug Mode" on page 27.

24  Setting Up the Demo Design

The following steps describe how to setup the demo for the SmartFusion2 Security Evaluation Kit board:

1.

2.

3.

Connect the host PC to the J18 connector using the USB A to Mini-B cable. The USB to UART
bridge drivers are automatically detected.

From the detected four COM ports, right-click any one of the COM ports and select Properties. The
selected COM port properties window is displayed, as shown in Figure 7.

Ensure to have the Location as on USB Serial Converter D in the Properties window, as shown in
Figure 7.

Note: Make a note of the COM port number for serial port configuration and ensure that the COM port location
is specified as on USB Serial Converter D.

Figure 7 » Device Manager Window

‘A Computer Management =B B
File Action View Help
e 2FEE HR X &S
A Computer Management (Local|| 4 = W764-EDARAPL Actions
4 [[’j Systern Tools > 78 Computer Device Manager —
> @ Task Scheduler > - Disk drives
5 @ Event Viewer ..M Display adapters Mare Actions
> 2| Shared Folders » e DVD/CD-ROM drives
> % Local Users and Groups s &5 Human Interface Devices
> (%) Performance = IDE ATASATAPI controllers USB Serial Port (COM10) Properties ﬁ
=y Device Manager - ¥ Junge
4 (=5 Storage <= Keyboards General | Port Settings | Diiver | Details
=F Disk Management B }f! Mice and other pointing devices
> f‘_q Services and Applications - .| Monitors - USB Serial Port {COM10)
- ¥ Network adapters —
> ..‘E MoMachine USB Host Adapter Device type: Ports (COM & LFT)
21 Ports (COM B LPT)
T Communications Port (COML) Manufacturer: FTDI
¥ ? USB Serial Port (COWMLD) ILocation: on USB Seral Converter D I
JF USB Serial Port (COMT)
Y3 USB Serial Port (COME) Device status
X ? USE Serial Port (COM3) This device is working propery. -
D Processors
> % Sound, video and game controllers
> -{Ml System devices
>--5 Universal Serial Bus controllers
< M 3 -1

ok

Install the USB driver, if it is not detected automatically.

Install the FTDI D2XX driver for serial terminal communication through the FTDI Mini USB cable.
Download the drivers and installation guide from:
www.microsemi.com/soc/documents/CDM_2.08.24_WHQL_ Certified.zip

Revision 2 13


www.microsemi.com/soc/documents/CDM_2.08.24_WHQL_Certified.zip

Running CoreTSE_AHB IP based Webserver on SmartFusion2 using IwiP @ Mi cro Se mi

and FreeRTOS

6.

Power Matters.”

Connect the jumpers on the SmartFusion2 Security Evaluation Kit board, as shown in Table 4. For
information on jumper locations, refer to "Appendix: Jumper Locations" on page 23.

CAUTION: Switch OFF the power supply switch, SW7, before making the jumper connections.

Table 4 « SmartFusion2 FPGA Security Evaluation Kit Jumper Settings

Jumper

Pin (From) Pin (To) Comments

J22, 423, J24, J8, J3 |1 2 These are the default jumper settings of the SmartFusion2

Security Evaluation Kit board. Ensure that jumpers are set
accordingly.

241

2.5

Connect the power supply to the J6 connector in the SmartFusion2 Security Evaluation Kit.

This design example can run in both static IP and dynamic IP modes. By default, the programming

files are provided for dynamic IP mode.

. For static IP, connect the host PC to the J13 connector on the SmartFusion2 Security
Evaluation Kit board using an RJ45 cable.

»  For dynamic IP, connect any one of the open network ports to the J13 connector of the
SmartFusion2 Security Evaluation Kit board using an RJ45 cable.

Board Setup Snapshot

Snapshots of the SmartFusion2 Security Evaluation Kit board with the setup is given in "Appendix: Board
Setup for Running the Demo" on page 22.

Running the Demo Design

1.

N

Download the demo design from:
http://soc.microsemi.com/download/rsc/?f=m2s_dg0634_liberov11p7_df

Switch ON the SW7 power supply switch.

Start any of the serial terminal emulation programs such as:
*  HyperTerminal

« PUuTTY

+ TeraTerm

Note: In this demo, HyperTerminal is used.

The configuration for the program is:

+ Baud Rate: 115200

»  Eight data bits

*  One stop bit

*  No parity

*  No flow control

For information on configuring the serial terminal emulation programs, refer to the Configuring Serial
Terminal Emulation Programs Tutorial.

Revision 2 14


http://soc.microsemi.com/download/rsc/?f=m2s_dg0634_liberov11p7_df
http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=130815
http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=130815

Running CoreTSE_AHB IP based Webserver on SmartFusion2 usin
and FreeRTOS

2.5.1 Running the Webserver Demo

& Microsemi

Power Matters.”

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

= FlashPro

File Edit View Tools Programmers Configuration Customnize Help

? (=]

(=

=

==

[

New Project “ |
= e 1l

Project Mame: i
webserver

Project Location:

D:\webserver| | Browse... I
Programming mode

(@ Single device

() Chain

e ) e =)

emi.

4.
5. Select Single device as the Programming mode.
6. Click OK to save the project.

Click Browse and navigate to the location where the project is required to be saved.
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7. Click Configure Device, as shown in Figure 9.

8. Click Browse and navigate to the location where the file is located and select the file. The default
location is: <download_folder>\ProgrammingFiles\webserver. The required programming file is
selected and is ready to be programmed in the device.

Figure 9 + FlashPro Project Configured

T _

FlashPro - [webserver] *

File Edit View Tools Programmers Configuration Customize Help

DEE 7 | @ (E=[SHE N BHCE T 2

_|> PrOGREM T

——
New Projsct 13 Configure Devics

!

Dpen Project =™ View Programmers

Programming fie

CoreTSE_M25090_Release.stp

|paTE_MODIFIED Fri Sep 18 12:36:03 2015 - Mode: () Basic @ Advanced
STAPL FILE NAME  D:\11.6\CoreTSE Webserver\designer\CoreTS

CREATOR FlashPro Version: v1l.G

DEVICE ¥25050T5 Action

PACKAGE ¥25090TS-£g484

STAPL VERSION JESD7L

IDCODE 0FE071CE
IDMASK QFEFFEET

DESIEN CoreTSE M25030

CHECKSUM 631C

SECURITY Disable

ALE_vERsION z <

4 [ [ - r

Chain Parameter... Inspect Device

|- Ix | [ Single Device Configuration Windaw

FlashPro
Version: 11.6.0.34
Release: v1l.6

Software Version: 11.6.0.34
Driver : 3.0.0 build 1

programmer '94331' : FlashPro4

Created new project 'D:\webserver\webserver.pro'

STAPL file 'D:\11.6\CoreTSE_Webserver\designer\CoreTSE_M25090\export\CoreTSE_M25090_Release.stp' has been loaded successfully.

DESIGN : CoreTSE_M25090; CHECKSUM : &31C; ALG VERSION : 2

F\ Al Errers i warnings f Info

Revision 2 16



Running CoreTSE_AHB IP based Webserver on SmartFusion2 using IwIP —ga \N - -
and FreeRTOS & Microsemi

Power Matters.”

9. Click PROGRAM to start programming the device. Wait until a message is displayed indicating that
the program has passed.

Figure 10 » FlashPro Program Passed

ers _ Configuration Help

EEEER I

| b Y | [ cotoncoere B |
= \ PROGRAM EM
| oo @) | vinoganner Of
e

o Programmer Programmer

Type
] [FashProd [usbsa3T (058 20] I 7 ]

Refresh/Rescan for Programmers

7 172ba6c
15204497066dc22d1533 1

[T\ 0 {Erers A s Ao

Note: The demo can be run in static and dynamic modes. To run the design in static IP mode, follow the steps
mentioned in the "Appendix: Running the Design in Static IP Mode" on page 24.

10. Power cycle the SmartFusion2 Security Evaluation Kit board.
A welcome message is displayed in the HyperTerminal window, as shown in Figure 11.

Figure 11 + HyperTerminal with Welcome Message

. COM10:115200baud - Tera Term VT ]
File Edit Setup Contrel Window Help

= 5
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Press S on the keyboard till the IP address is displayed, as shown

Figure 12 « HyperTerminal with IP Address

_ Microsemi

Power Matters.”

in Figure 12.

£ COM10:115200baud - Tera Term VT

=

File Edit Setup Control Window Help

hesestscscasesnsssaennnxann CoreTSE UebServer Example esssssscsssss s
626 3 MM BN BE 3 HE 3 M HEDE MDD MM BN B M- HE MDD MM MDD MMM B N JE 263 HE 3 M2

By default. only the Broadcast and Perfect— unlca_.t match h‘ane.‘ are 1‘ece1ued

Press a key to selec
Options to choose PHY interface parameters:
[11:

[21:
[31:

Enable
Select
Select
Select
Select

auto-negotiation to all speeds
18AAMphs . Full-duplex
18AAMphs Half —duplex
lﬂph_. Full-duplex
Mpbs Half -duplex
1 Mpbs Full-duplex
18Mpbhs Half-duplex
[_‘]' Display link status (MAC address and IP>
Options to choose Frame Filtering Combination:
[al: Receive all Multicast,. Broadcast and Perfect-Unicast Match frames
[b1: Enable Proniscuous mode
[c1: Enable Broadcast Frames only, reject all other frames
dl: Receive Broadecast.lUnicast. Hash-Unicast and Hash-Multicast match frames
Dldplay Received MAC addresses

Et}lernet 11nk u]
SBild N Bl raaCa
TGP/IP address: 18.68.132.159
U.,;uglhl:;ﬁ‘t; ‘I;L;dz;g;zntn access tl\e lJehSeruer using brouser

Press a key to selec
Options to choose PHY interface parameters:

Enable
Select
Select
Select
Select

auto—negotiation to all speeds
1888Mpbs . Full-duplex
1888Mpbs Half—-duplex
188Mpbs Full-duplex
188Mpbs Half-duplex
Select 18Mphs Full-duplex
Select 1@Mphs Half-duplex
Display link status ¢(MAC address and IP>
ions to choose Frame Filtering Combination:
Receive all Multicast. Broadecast and Perfect-Unicast Match frames
Enable Promiscuous mode
Enable Broadcast Frames only,. reject all other frames
Receive Broadcast.lUnicast. Hash-Unicast and Hash-Multicast match
Display Received MAC addresses

frames

4

12. Enter the IP address displayed on the HyperTerminal in the address bar of the browser (Mozilla
Firefox) to run the webserver. The main menu of the webserver is shown in Figure 13.
13. Click RTC and Ethernet Interface data display on the main menu of webserver demo.

Figure 13 + Main Menu of Webserver

& =]

10.60.132.159

& Microsemi

SmartFusion2 Webserver
Demonstration

RTC and Ethernet Interface data display

Blinking LED's

HyperTerminal Display
SmartFusion2 Google Search

For More information about SmartFusion2 products, refer to the Microsemi SoC Products
website:

http: w.microsemi.com/products/fpga-soc/soc-fpga/smartfusion2
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Figure 14 shows the webpage with RTC values and Ethernet MAC properties.

Figure 14 « Webserver RTC and Ethernet Interface Data Display

& Microsemi

Power Matters.”

[ . B I e e — [E=S ) PR )
/ [ <HL>Microsemi SmartFu: x \
I « C' | [§ 10.60.132.159/RTCdata =
RTC and Ethernet Interface data display
Real Time Counter
Time: 00:00.04
Ethernet Interface Date: (01/01/2000
MAC Address: c0:b1:3c:60:60:50
TCPAP Address:  10.60.132.158 Change RTC value
Speed: 100Mbps -Errl‘w:i'm:ﬁs]: 091535 Iﬂl
@mmiyy): 1501113 | [l
| Home
14. Click Home to go back to the main menu.
15. Click Blinking LED’s on the main menu.
Figure 15« Selecting Blinking LEDs
[ e ey BT - e e e 2 b
J [ SmartFusion2 Webserver x |
[
« C | [} 10.60.132.159/index.htm =
& Microsemi
SmartFusion2 Webserver
Demonstration
RTC and Ethernet Interface data display
HyperTerminal Display
For More information about SmartFusion2 products, refer to the Microsemi SoC Products
website:
http://www.microsemi.com/products/fpga-soc/soc-fpga/smartfusion2
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Figure 16 shows a running LED pattern on the board. The webpage displays an option to enter the
values to blink the LEDs manually.

16. Enter any number between 1 to 255, to toggle the LEDs manually and click Submit. For example, if
1 is entered, LED1 goes OFF. If 255 is entered, all the eight LEDs go OFF.

Note: The SmartFusion2 Security Evaluation Kit has Active Low LEDs.
Figure 16 » Blinking LEDs

| 7 httpi/i10

(-_ 10

[ Fhefox > - T Tk =5 i

603.25/LED [+]
60.3.25/LED ¢ | |/B~ Google P & #H [~ Feedback v

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

n

'

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

Figure 17 » Selecting HyperTerminal Display

, (] [ [ ot
[ SmartFusion2 Webserver % X po— -
€ & € [[11060132159/indexhim =
- -
Microsemi
SmartFusion2 Webserver
Demonstration
Blinking LED's
|
SmartFusion2 Google Search
For More information about SmartFusion2 products, refer to the Microsemi SoC Products
website:
http:/fwww.microsemi.com/products/fpga-soc/soc-fpga/smartfusion2
Figure 18 shows the webpage that displays an option to enter a string value.
Figure 18 «+ Webserver HyperTerminal Display
1 e Lo e ]
[ 1060.132.159/HyperTarm X - . w enas Sup ey ———
« C | [ 10.60.132.159/HyperTerminal =

_htm!'

HyperTerminal Display

Enter string to display on HyperTerminal{SmartFusion2 Submit |

Home
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The entered string is displayed on HyperTerminal, as shown in Figure 19.

Figure 19 « String Display on HyperTerminal

* COM10:115200baud - Tera Term VT

FEER <

File Edit Setup Control Window Help

Submitted string iz SmartFusion2

19. Click Home to go back to the main menu.
20. Click SmartFusion2 Google Search on the main menu.

Figure 20 « Selecting SmartFusion2 Google Search

SmartFusion2 Webserver X

€« C [} 10.60.132.159/index.htm
& s Microsemi

SmartFusion2 Webserver
Demonstration

RTC and Ethernet Interface data display

HyperTerm

‘SmartFusion2 Google Search

For More information about SmartFusion2 products, refer to the Microsemi SoC Products
website:

bty microsemi.com/products/fpga-soc/soc-fpga/smartfusion2

[

Note: Internet connection with proper access rights is required to get to the SmartFusion2 Google search page.

Figure 21 shows the webpage with Google search option.

Figure 21 « Webserver SmartFusion2 Google Search

1 =
SmartFusion2 Google Sez %
« C | [ 10.60.132.159/google_search.htm =
SmartFusion2 Google Search
Microsem|
Home
. = y

21. Click Home to go back to the main menu.
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3 Appendix: Board Setup for Running the
Demo

Figure 22 shows the board setup for running the demo on the SmartFusion2 Security Evaluation Kit
board.

Figure 22 « SmartFusion2 Security Evaluation Kit Setup

POWER PASS/FAIL

& Microsemi
FlashPro4 acrwvry

Power supply switch Reszet switch SW6
VETT i
i b g2

JOTTITT
DC jack to connect L Fresri
12 V adpater | ot o~ z

%

oM
RJ4E Cable "_'

USE Mini-B
connector
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4 Appendix: Jumper Locations

Figure 23 shows the jumper locations in the SmartFusion2 Security Evaluation Kit board.

Figure 23 « SmartFusion2 Security Evaluation Kit Silkscreen Top View

1

n G Bt

c

r 1.5, <I000000]
 FPATIIIITIT
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12v 1/P 2
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E13H pav-sar . O g a1 E j[ i -
| ememsent o o0 (C) g S5 &
C1 :E 1 g,[,iuw:\??s g L I k20 =7 3 a
o o Dhﬁ m : o M2GL_M2S-EVAL-KIT | H
=9 O woC3iy O DVP-102-000402-001 i x
E j ‘D — Iml 4 2 03
L%

U UL

=
P18 TP19 - =
OO - -
1p6V_CUR_SENSE 5
11 S
GND
o
E [ e
DL luz; M ] E} I O PROBE :\C]}c”:
o PROBE B}
3 Loy ] 81 ]

Notes:

»  Jumpers highlighted in red are set by default.
*  The location of the jumpers in Figure 23 are searchable.
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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:

1. To run the webserver design in static IP mode, right-click the CoreTSE_M2S090_MSS_CM3_app
project and select Properties, as shown in Figure 24.

Figure 24 » Project Explorer Window of SoftConsole Project

SC C/C++ - CoreTSE_M25090_M35_CM3_app/main.c - Microsemi SoftConsole IDE v:"A___
File Edit Source Refactor Mavigate Search Project Run  Window Help

i |_n__Tq = Ly @vﬁﬁvgv@v Qv@v ﬁv
[ Project Explorer 52 % ¥ T 0| [E mainc i debug-in-n
<
a ;= CoreT5E_M25080_MS55_CM KK
New 3
> g;-? Binaries pt 2
> [ Includes Eoinie
> & Debug Open in New Window | :f
> 4= FreeRTOS ==
> iz wip-14.1 iz Copy Ctrl+C
> [ Release Paste Ctrl+V "
= WebServer # Delete Delete )
> [n] ethernet_status.h
. [Al FreeRTOSConfigh ReEe s
» €] main.c Rename... F2 ‘TC_:‘S
s @ mscc_post_hw_cfg_init, o a ar
> [n platform.h e i E.h"
- £ sys_cfg.c ey Export..
’ % 5}'5;‘:9': Build Project ==
s uart_task.c _ tep
. [g) 2130362_config.c Elaploisct dhe
|| production-smartfusior &1 Refresh F5
a =5 CoreTSE_M25090_MSS_CM Close Project rrs/
g ﬁ“ Archives Close Unrelated Projects
> [ Includes =
. = CMSIS Exclude from build... 5/sv
» [= Debug Build Configurations 3
> = drivers Make Target > pdes
ake Targets
> (= drivers_config : 1
= hal Index 3 -C
4 on:
> [ Release Convert To... time
s @ CoreTSE_M25090_hw_p 1
Run As 3
Debug As b
Profile As 3
Team 3
Compare With 3
Restore from Local History...
Properties Alt+Enter
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2. Remove the symbol NET_USE_DHCP in Tool Settings of the Properties for
CoreTSE_M2S090_MSS_CM3_app window, as shown in Figure 25.

Figure 25+ CoreTSE_M2S090_MSS_CM3_app Properties Window

-
S€ Properties for CoreTSE_M25090_MSS_CM2_app

Build Variables

Discovery Options

Envirenment

Settings

Tool Chain Editor
C/C++ General
Project References
Refactoring History
Run/Debug Settings

[ESIET—>=)
type filter text Settings PR
Resource
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C/Co= Build Configuration: |Release [ Active ]

~| [Manage Configurations...

& Tool Settings | 5 Build Steps | I Build Artifact | [uh Binary Parsers | @ Error Parsers

B GNU C Compiler

5 Preprocessor Defined symbols (-D)

g8 84 &

(5 Symbols
(22 Directories l
(8 Optimization
(& Debugging
(5 Warmings
(£ Miscellaneous
3 GNU C Linker
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(5 Libraries
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TPPRETIDE-ERANO
LWIP_COMPAT_MUTEX

m

5 GNU Assembler
(8 General
) Memory map generator

Undefined symbaols (-U)

8a a4l

B33 GNU Intel Hex File Generator
(# General

B GNU 5-Record Generator
5 General

B GNU Listing Generator
(# General

@

3. Ifthe device is connected in static IP mode and the board static IP address is 169.254.1.23, change
the host TCP/IP settings to reflect the IP address. Figure 26 shows the host PC TCP/IP settings.

Figure 26 « Host PC TCP/IP Settings

-
U Local Area Connection Properties

=

Metworking

Connect using:

L¥ Broadcom Netlink (TM) Gigabit Ethemet
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% Cliertt for Microsoft Networks

SQOS Packet Scheduler

.Q File and Printer Sharing for Microsoft Netwaorks
4. Broadcom Advanced Server Program Driver

)

] O Driver
w| i |ink-Layer Topology Discovery Responder

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

Uninstall

oK | [ Cancel
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Figure 27 shows the static IP address settings.

Figure 27 « Static IP Address Settings

-

& Microsemi

Internet Protocol Version 4 (TCP/IPv4) Properties [iléJ

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: 169 .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 DMS server:

[T validate settings upon exit

[ Ok J ’ Cancel

b

)
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4. After these settings are made, compile the design, load the design into memory, and run the design
using the SoftConsole.
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6 Appendix: Running the SoftConsole Project
in Debug Mode

The following steps describe how to run the SoftConsole project in Debug mode:

1. Select Debug Configurations from the Run menu of the SoftConsole. The Debug Configurations
dialog box is displayed, as shown in Figure 28.

Figure 28 + Debug Configurations

SC Debug Configurations

Create, manage. and run configurations

S EX|E
Name: CoreTSE_M25090_MS5_CM3_app Debug
5
[£] Main % Debugger| [l Commands %2 Source| =1 Common
= Launch Group
SC Microsemi CoreB051s Target Project (optional):

S€ Microsemi CoreMPT Target CoreTSE_M25090_MSS_CM3_app

SC Microsemi Cortex-M1 Target
SC Microsemi Cortex-M3 Target
SC CoreTSE_M25090_MSS_CM3_app Debug Debug/CoreTSE_M25090_MS5_CM3_app Search Project..| [ Browse.. |

C/C++ Application:

[] Application console

Apply Revert

Filter matched 6 of 3 items

@:‘ [ Debug ] [ Close

2. Select the target and click Debug.
Note: To run the application in debug mode, FlashPro4 JTAG programmer is required.
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7 Revision History

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

Revision* Changes

Revision 2 Updated the document for Libero v11.7 software release (SAR 77067).
(March 2016)

Revision 1 Initial release.

(September 2015)

Note: *The revision number is located in the part number after the hyphen. The part number is displayed at the
bottom of the last page of the document. The digits following the slash indicate the month and year of
publication.
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Product Support

8.1

8.2

8.3

8.4

8.5

8.5.1

8.5.2

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

Customer Service

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

From North America, call 800.262.1060
From the rest of the world, call 650.318.4460
Fax, from anywhere in the world, 408.643.6913

Customer Technical Support Center

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

Technical Support

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

Website

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

Contacting the Customer Technical Support
Center

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

Email

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

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

My Cases

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

Customers needing assistance outside the US time zones can either contact technical support via email
(soc_tech@microsemi.com) or contact a local sales office. Visit About Us for sales office listings and
corporate contacts.

ITAR Technical Support

For technical support on RH and RT FPGAs that are regulated by International Traffic in Arms
Regulations (ITAR), contact us via soc_tech@microsemi.com. Alternatively, within My Cases, select Yes
in the ITAR drop-down list. For a complete list of ITAR-regulated Microsemi FPGAs, visit the ITAR web

page.
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Microsemi Corporate
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One Enterprise, Aliso Viejo,
CA 92656 USA

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

Fax: +1 (949) 215-4996

E-mail: sales.support@microsemi.com

© 2016 Microsemi Corporation. All
rights reserved. Microsemi and the
Microsemi logo are trademarks of
Microsemi  Corporation. All  other
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Microsemi Corporation (Nasdaq: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense & security, aerospace and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs and ASICs; power management products; timing and
synchronization devices and precise time solutions, setting the world's standard for time; voice
processing devices; RF solutions; discrete components; Enterprise Storage and
Communication solutions, security technologies and scalable anti-tamper products; Ethernet
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Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or
the suitability of its products and services for any particular purpose, nor does Microsemi assume any
liability whatsoever arising out of the application or use of any product or circuit. The products sold
hereunder and any other products sold by Microsemi have been subject to limited testing and should not
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