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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

Updated the document for Libero v11.8 software release.

1.2 Revision 6.0

The following changes are done in revision 6.0 of this document.

» Libero SoC, FlashPro, and SoftConsole design requirements are updated in the Design
Requirements, page 5.

*  Throughout the guide, the names of SoftConsole projects used in the demo design and all the
associated figures are updated.

1.3 Revision 5.0

Updated the document for Libero v11.7 software release (SAR 76559).

14 Revision 4.0

Updated the document for Libero v11.6 software release (SAR 72924).

1.5 Revision 3.0

Updated the document for Libero v11.5 software release (SAR 63972).

1.6 Revision 2.0

Updated the document for Libero v11.3 software release (SAR 56538).

1.7 Revision 1.0

Updated the document for Libero v11.2 software release (SAR 53221).
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2 Running Modbus TCP Reference Design on
SmartFusion2 Devices Using IwlP and
FreeRTOS

2.1 Introduction

Microsemi offers a reference design for SmartFusion®2 SoC FPGA devices that demonstrate the
tri-speed ethernet medium access controller (TSEMAC) features of the SmartFusion2 SoC FPGA and
implements the Modbus protocol. The reference design runs on the UG0557: SmartFusion2 SoC FPGA
Advanced Development Kit User Guide. This demo guide describes.

»  Usage of SmartFusion2 TSEMAC connected to a
serial gigabit media independent interface (SGMII) PHY.

* Integration of SmartFusion2 MAC driver with the lightweight IP (IwlP) transmission control protocol
(TCP) or IP stack and the free real time operating system (RTOS).

*  Application layer with industrial automation protocol, Modbus on TCP or IP.

*  How to run the reference design

The microcontroller subsystem (MSS) of the SmartFusion2 SoC FPGA has an instance of the TSEMAC
peripheral. The TSEMAC can be configured between the host processor and the Ethernet network at the
following data transfer rates (line speeds):

* 10 Mbps
100 Mbps
+ 1000 Mbps

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

211 Using the Modbus Protocol

Modbus is an application layer messaging protocol present at the level seven of the

open systems interconnection (OSI) model. It enables client or server communication between the
devices connected in different types of buses or networks. It is a service protocol that offers many
services specified by the function codes. The Modbus function codes are elements of Modbus request or
reply protocol data units. The components of the Modbus protocol include:

+  TCP or IP over Ethernet
»  Asynchronous serial transmission over a variety of media

. Wire:

— EIA/TIA-232-E

— EIA-422

— EIA/TIA-485-A Fiber
. Radio

*  Modbus PLUS, a high-speed token passing network

DG0440 Demo Guide Revision 7.0 2
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The following figure describes the Modbus communication stacks for various communication networks.

Modbus Communication Stack

Modbus Application Layer

A

Modbus on TCP

Other

Modbus/HDLC

Master Slave

Ethernet 11/802.3

Other

Physical Layer

EIA/TIA-232 or
EIA/TIA-485

Ethernet Physical
Layer
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21.2 Using Modbus Protocol on SmartFusion2 Device

The Modbus TCP server runs on the SmartFusion2 Advanced Development Kit and responds to the
Modbus TCP client running on the host PC. The following figure shows the block diagram of the Modbus
TCP server and application on the SmartFusion2 device.

Figure 2+ Block Diagram of Modbus TCP Server and Application on SmartFusion2

Modbus TCP Server

Modbus TCP Application

IwIP TCP or IP Stack

FreeRTOS Firmware

SmartFusion2 Advanced Development Kit (HW)
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The following table lists the hardware and software design requirements.

Table 1 ¢

Reference Design Requirements and Details

Design Requirements

Description

Hardware

SmartFusion2 Advanced Development
Kit

— USB A to mini-B cable

— 12 V adapter

Rev A or later

Ethernet cable

RJ45

Any one of the following serial terminal
emulation programs:
— HyperTerminal

— TeraTerm

— PuTTY

Host PC or Laptop Windows 64-bit Operating System
Software

Libero® System-on-Chip (SoC) v11.8

SoftConsole v4.0

FlashPro programming software v11.8

USB to UART drivers -

MSS Ethernet MAC drivers v3.1.100

A serial terminal emulation program

HyperTerminal, TeraTerm, or PuTTY

Browser

Mozilla Firefox or Internet Explorer

Demo Design

The following sections describe the demo design of the Modbus TCP reference design on SmartFusion2

devices using IwIP and FreeRTOS.

The demo design files are available for download at:
http://soc.microsemi.com/download/rsc/?f=m2s_dg0440_liberov11p8_df

The demo design files include:

* Libero
*  Programming files
*  HostTool

. Readme

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

Readme. txt file.
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Demo Design Files Top-Level Structure

<download_folder>

SF2_Modbus_TCP_Ref_Design_DF

—— HostTool

— Libero

—— Programmindfile
L Readme

Demo Design Features
The reference design includes:

»  Complete Libero SoC Verilog project
+  SoftConsole firmware project

The reference design can support the following Modbus function codes depending on the free Modbus
communications stack settings:

* Read input registers (function code 0x04)

* Read holding registers (function code 0x03)

»  Write single registers (function code 0x06)

*  Write multiple registers (function code 0%10)

*  Read or Write multiple registers (function code 0x17)
*  Read coils (function code 0x01)

»  Write single coil (function code 0x05)

*  Write multiple coils (function code 0x0F)

* Read discrete inputs (function code (0x02)

The reference design supports the following Modbus function codes for all free Modbus communications
stack settings:

* Read input registers (function code 0x04)

* Read discrete inputs (function code (0x02)
*  Write multiple coils (function code 0x0F)

* Read holding registers (function code 0x03)

Demo Design Description

The design is implemented using a SGMII PHY interface by configuring the TSEMAC for the
ten-bit interface (TBI) operation. For more information on the TSEMAC TBI interface, see the
UG0331: SmartFusion2 Microcontroller Subsystem User Guide.
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The following figure shows the hardware design implementation on which the reference design slave

firmware runs.

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

« TSEMAC TBI interface

* Dedicated input pad 0 as the clock source

*  General purpose input and output (GPIO) that interfaces the following:

*  Light emitting diodes (LEDs): 4 numbers
*  Push-buttons: 4 numbers
*  Dual in-line package (DIP) switches: 4 numbers

*  LEDs (coils)
»  DIP switches (discrete inputs)
*  Push-buttons (discrete inputs)

+ Real time clock (RTC) (input registers)
*  High-speed serial interface (SERDESIF) SERDES_IF IP, configured for

The following board resources are associated with the Modbus commands:

MMUART_0 for RS-232 communications on the SmartFusion2 Advanced Development Kit

SERDESIF_3 EPCS lane 3, see the following figure. To know more about high-speed serial
interfaces, see the UG0447- SmartFusion2 and IGLOO2 FPGA High Speed Serial Interfaces User

Guide.
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The following figure shows the High Speed Serial Interface Configurator window.

Figure 5+ High Speed Serial Interface Configurator Window

v - = b
5] High Speed Serial Interface Configurator TP PN e § New . e - e S v — l":" B 'g
Identification
) SerDesIF_0 () SerDesIF_1 (7) SerDesIF_2 @ SerDesIF_3 Simulation Level
Protocol Configuration
Protocol 1 Protocol 2
Type EPCS = Type Mone
Number of Lanes [xl nA ] [Lana 3 nA 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
VCO Rate ( MHz ) 2500
Signal Integrity Options Register Configuration
Signal Integrity Options ... Edit Registers ...
kL =

23.21.1 Package Pin Assignments

Package pin assignments for LED, DIP switches, push-button switches, and PHY interface signals are
shown in the following table through Table 5, page 9.

Table 2 « LED to Package Pins Assignments

Output Package Pin
LED_1 D26
LED_2 F26
LED_3 A27
LED 4 C26

Table 3 » DIP Switches to Package Pins Assignments

Output Package Pin
DIP1 F25

DIP2 G25

DIP3 J23

DIP4 J22

DG0440 Demo Guide Revision 7.0 8



Running Modbus TCP Reference Design on SmartFusion2 Devices Using IwlP and

FrosRTOS & Microsemi

Power Matters.”

Table 4 - Push Button Switches to Package Pins Assignments

Output Package Pin
SWITCH1 J25
SWITCH2 H25
SWITCH3 J24
SWITCH4 H23

Table 5 « PHY Interface Signals to Package Pins Assignments

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

23.2.2 SoftConsole Firmware Project
Invoke the SoftConsole project using standalone SoftConsole IDE.
The following versions of the stack are used for the reference design:

. IwlP TCP or IP stack version 1.3.2

*  Modbus TCP server version 1.5 (www.freemodbus.org) with enhancements for the
complete function code support as Modbus TCP server
*  FreeRTOS (www.freertos.org)

DG0440 Demo Guide Revision 7.0 9
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The following figure shows SoftConsole software stacks directory structure of the design.
Figure 6 » SoftConsole Project Explorer Window
[ Project Explorer 52 == | e
4 % Modbus_TCP_App
» 4% Binaries|
I Q]:.l.lr%cludes
[ [= CMSIS
> [= Debug
> (= drivers
[» [= drivers_config
[ = filelist
I+ j= FreeRTOS
> (= hal
4 = lwiP
B = api
> = arch
[ = core
[ = include
B netif
|Z| FILES
4 ;= modbus
> (= ascii
» [= functions
[ = include
[ = rtu
: G2 tep
> €] mb.c
> (= port_config
» (= Release
I 4g] main.c
I+ 4g] modbus_app_callbacks.c
> [n] Modbus_TCP_top_hw_platform.h
> [ sys_cfg.c
[k sys_cfg.h
Modbus_TCP_top_crsis_svd.xrml
README. bt
The SoftConsole workspace consists of the project, Modbus_TCP_App that has the Modbus TCP
application (which uses IwIP and FreeRTOS) and all the firmware and hardware abstraction layers that
correspond to the hardware design.
The following figure shows the driver versions used for the demo.
Figure 7+ Demo Design Driver Versions
Generate I Instance Mame Core Type Version Compatible Hardware Instance
i @ EI SmartFusion2_CMSIS_0 SmartFusion2_CMSIS 2.3.105 - |Modbus_TCP_top_sb_MsS
2 @' %I SmartFusion2_MSS_Ethernet MAC_Driver_0 SmartFusion2_MSS_Ethernet_MAC_Driver 3.1,100 + |Modbus_TCP_top_sb_MSS:MAC
3 !g SmartFusion2_MSS_GPIO_Driver_0 SmartFusion2_MSS_GPIO_Driver 2.1,102 + |Modbus_TCP_top_sb_MSS:GPIO
4 B EI SmartFusion2_MSS_HPDMA _Driver_0 SmartFusion2_MSS_HPDMA_Driver 2.2.100 + |Modbus_TCP_top_sb_MSS
5 !g SmartFusion2_MS5_MMUART_Driver_0 SmartFusion2_MSS_MMUART _Driver 2.1.100 - |Modbus_TCP_top_sb_MSS:MMUART _0
6 [} E SmartFusion2_MSS_MNVM_Driver_0 SmartFusion2_MSS_MVM_Driver 2,4,100  |Modbus_TCP_top_sb_MSsS
7 !g SmartFusion2_MSS_RTC_Driver_0 SmartFusion2_MS5_RTC_Driver 2.2.100 w |Modbus_TCP_top_sb_MSS:RTC
8 [} EI SmartFusion2_MSS_System_Services_Driver_0 SmartFusion2_MSS_System_Services_Driver 2.7.100 . |Modbus_TCP_top_sb_mss

" |
!

E FmartFusion2_MSS_Timer_Driver_0
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24 Setting Up the Demo Design

The following steps describe how to setup the demo for the SmartFusion2 Advanced Development Kit
board:

1. Connect the host PC to the J33 connector using the USB A to mini-B cable. The USB to
universal asynchronous receiver/transmitter (UART) bridge drivers are automatically detected.

2. From the detected four communication (COM) ports, right-click any one of the COM ports and select
Properties. The selected COM port properties window is displayed, as shown in the following figure.

3. Ensure to have the Location as on USB FP5 Serial Converter C in the Properties window as
shown in the following figure.

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 FP5 Serial Converter C.

Figure 8 = Device Manager Window

‘A Computer Managemei 52
File Action View Help
es sEIDEE R E %S [t o conm e
S ;Dmputer Management (Local|| 4 é wi6d-Aithas General ‘ Port Settings | Driver I Details|
s [} System Tools > {8 Computer
> @ Task Scheduler g Disk drives — FlashPro5 Port (COM35)
> 2] Event Viewer - & Display adapters =
= . 1]
> x| Shared Folders e DVD/CD-ROM drives Device type: Potts (COM & LPT)
> % Local Users and Groups > ﬂg‘-". Human Interface Devices ) )
> (R) Performance > g IDE ATA/ATAPI controllers Manufacturer: Microssmi
= Device Manager b - Junge Location: I on USB FP5 Serial Converter C I
4 5 Storage b= Keyboards
i=% Disk Management > )% Mice and other pointing devices Device status
s :ﬂ¢ Services and Applications > E Meonitors This device is working property. -

b -BF Metwork adapters
4.7 Ports (COM & LPT)

f? Communications Port (COML)
Y% FlashPro5 Port (COM33)
1

"3 FlashPro5 Port (COM2® i

. 77 TlashPrab Port (COM Update Driver Software...
b 2} Processors Disable
> & Sound, video and game Uninstall
> .M System devices
5§ Universal Serial Bus cont Scan for hardware changes
’
Properties

4 m | »
Opens property sheet for the current selection,

4. Install the USB driver if the USB drivers are not detected automatically.

5. 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

6. Connect the jumpers on the SmartFusion2 Advanced Development Kit board as shown in the
following table. For information on jumper locations, seethe Appendix: Jumper Locations, page 19.

CAUTION: Switch OFF the power supply switch, SW7, before making the jumper connections.
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Table 6 * SmartFusion2 Advanced Development Kit Jumper Settings

Jumper Pin From Pin To Comments
J116, J353, J354,J54 1 2 These are the default jumper settings of the
Advanced Development Kit board. Ensure that the jumpers
J123 2 3 .
are set accordingly.
J124, J121, J32 1 2 JTAG programming via FTDI

7. Connect the power supply to the J42 connector in the SmartFusion2 Advanced Development Kit
board.
8. This design example can run in both static IP and dynamic IP modes. By default, programming files
are provided for dynamic IP mode.
. For static IP, connect the host PC to the J21 connector of the
SmartFusion2 Advanced Development Kit board using an RJ45 cable.
»  For dynamic IP, connect any one of the open network ports to the J21 connector of the
SmartFusion2 Advanced Development Kit board using an RJ45 cable.

241 Board Setup Snapshot

Snapshots of the SmartFusion2 Advanced Development Kit board with all the setup connections are
given in the Appendix: Board Setup for Running the Modbus TCP Reference Design, page 18.

2.5 Running the Demo Design

The following steps describe how to run the demo design:

1. Download the design file from:
http://soc.microsemi.com/download/rsc/?f=m2s_dg0440_liberov11p8_df
2. Switch ON the power supply switch, SW7.
3. Start any serial terminal emulation program such as:
*  HyperTerminal
«  PUuTTY
+ TeraTerm
Note: In this demo HyperTerminal is used.

The configuration for the program is:
+ Baud Rate: 115200

+ 8 Data bits
« 1 Stop bit
*  No parity

*  No flow control
For information on configuring the serial terminal emulation programs, see the
Configuring Serial Terminal Emulation Programs.

Launch the FlashPro software.
Click New Project.
In the New Project window, enter the Project Name, as shown in the following figure.

o o~
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Figure 9 « FlashPro New Project
& FlashPro = B =
File Edit View Tools Programmers Configuration Customize Help
DSH 2 BEE
l Mew Project ;b l l l l
l Open Project Bq'l l l
New Project &J
Project Name:
Modbus|
Project Location:
C:\Users\swapna.onteddhu\Desktc
~
Programming mode I
(@ Single device
| le d I
() Chain f ®
[ Help ] [ 0K J [ Cancel ]
x|
|
| [\'AII I}‘ Errors .}\ Warnings }-‘I[nfarn'r
Ready Mo project loaded

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

0. Click Configure Device.

1

230N

select the file. The default location is:

Click Browse and navigate to the location where you want to save the project.

. Click Browse and navigate to the location where the Modbus TCP_top.stp file is located and

(\SF2_Modbus_TCP_Ref_Design_DF\Programmingfile\Modbus_TCP_top.stp). The required
programming file is selected and is ready to be programmed in the device as shown in the following

figure.
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Edit View Tools Pregrammers | Configuration | Customize Help

FreeRTOS
Figure 10 »
—E FlashPro - [Modbus] *
File
D=l 2 A%

SEE F- B BEL R K <K &2

Configure Device

PROGRAM

iew Programmers

Single Device Configuration Windaw

Programming file

Modbus_TCP_top.stp

DEVICE MZ5150T
PACERGE MZ5150T-£cl152
DATE 2015/03/28
STAFL VERSION JESD71
IDCODE 0F2061CF
IDMASE OFFFFFFF
DESIGN Modbus_ TCE top

EEOC

Disable

fr—

Modi
= Mode: () Basic (@ Advanced
Action
| [PROGRAM -
[

m

L=l

All .'" Errors ;’\ Warnings }\Inf\) l.-'r

12. Click PROGRAM to start programming the device. Wait until a message is displayed indicating that
the program passed. This demo requires the SmartFusion2 device to be preprogrammed with the
application code to activate the Modbus application. The SmartFusion2 device is preprogrammed
with the Modbus_TCP top.stp using FlashPro software.
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Figure 11+ FlashPro Program Passed
I FlashPro - [Modbus] * - — [ [ |
File Edit View Tools Programmers Configuration Customize Help
DSHE|? [F% [E[SHE -0 MR E-E 52
Configure Device
PROGRAM
K
v Programmer Programmer Port Progr Progr
Name Type Status Enabled
1 [ 13Y30KNY FlashProb usb 13Y3DKNV {US RUN PASSE
5
%
£
E Refresh/Rescan for Programmers
| programmer 'l13Y30ENV' : EXPORT DSN[12Z8] = Z2eeDza0l0000cd5a00f£3000c0007001b -
[ programmer '13Y30ENV' :
programmer '13Y30ENV' : Finished: Thu Jan 29 14:09:57 2015 (Elapsed time 00:03:47)
programmer '13Y30ENV' : Executing action PROGRAM PASSED.
o-o-0-0-0-0
[
L T »
AII/{ Errors ;f\ Warnings )\Infn f
Note: To run the design in static IP mode, follow the steps mentioned in Appendix: Running the Design in Static
IP Mode, page 20.
13. Power cycle the SmartFusion2 Advanced Development board.
A welcome message with the IP address is displayed in the HyperTerminal window, as shown in the
following figure.
Figure 12 « HyperTerminal with IP Address

& Modbus - Hyper Terminal
Gle Gt Yew Cal Jransfer Heb
D& E DB F

O O

HH Welcome to SmartFusion2 Modbus TCP  Demo Hi

B D O O

Initializing the HMAC and getting IP Address

M N

Open command prompt & run the Modbus client with the IP address displaved
(SmartFusion?_Modbus_TCP_Client.exe IP address)

Requested IP address : 10.608.3.71

Cornacted 0:03:21 Ao detect S7600 8-H-1 UM

€

Open a new command prompt on the host PC, go to the folder
(\SF2_Modbus_TCP_Ref_Design_DF\HostTool) where
SmartFusion2 Modbus_TCP_ Client.exe file is present, enter the command:

SmartFusion2 Modbus_ TCP Client.exe <IP address> as shown in the following figure.
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Figure 13 » Invoking the Modbus Client

AWINDOWS\system32\cmd. exe | ﬂ

D:~5F2_Modhus_TCP_Ref _Design_DPFsHostToolXSmartFusionZ_Modbus_TCP_Client.exe 1@. Eu
0.3.71
usage: SmartFusionZ_Modbus_TCP_Client .exe kit_ip_adrs

eqg SmartPusion2_Modbus_TCP_Client.exe 192.168.0.14

The following figure shows the Modbus TCP functions that are running. The functions are:

* Read discrete inputs (function code 02)

* Read holding registers (function code 03)
* Read input registers (function code 04)

»  Write multiple coils (function code 15)

Figure 14+ Modbus Functional Codes Demonstration

CAWINDOWS\system32\cmd. exe
D-\SFZ_Hudhus_ICP_Ref_Design_DF\HustTuu1>SmaPtFusiunE_Hudhus_TCP_ClienI,
Eé§§z§ SmartFusion2_Modbus_TCP_Client.exe kit_ip_ades
eg SmartFusion2 Modbus_TCP_Client.exe 192.168.68.14
MB_TCP:82:Head_Desc_inputs :Address at BxB data is Bx48
DIP Switch 4 is ON
Push Button SUW4 is ON
MEB_TCP:A3:Read Holding Reg:Address at BxB = data is
MB_TCP:A3:Read Holding Reg:Address at Bxl = data is

MB_TCP:B4:Read_input_HReg: RTC Secs Counter = 35
MB_TCP:15:Write Multiple Coils: address B, data BxB

MB_TCP:82:Head_Desc_inputs :Address at BxB data is

DIP Switch 4 is ON

Push Button SUW4 is ON

MB_TCP:83:Read Holding Reg:Address at BxB data dis Bxdch3
MEB_TCP:A3:Head Holding Reg:Address at Bxl data is Bx482
MB_TCP:B4:Read_input_Reg: RTC Secs Counter = 38

MB_TCP:15%:Write Multiple Coils: address B, data Bxd

MB_TCP:82:Read_Desc_inputs:Address at BxH data is

DIP Switch 4 is ON

MB_TCP:A3:Read Holding Reg:Address at BxB = data is Bxdd58
MB_TCP:B3:Read Holding Reg:Address at Bxl = data is Bx4B82
MB_TCP:A4:Head_input_Heg: RTC Secs Counter = 48

MB_TCP:15:Write Multiple GCoils: address B, data Bx2

See the Running Modbus Functions, page 17 for more information on the Modbus functions that are
demonstrated in the reference design.

14. After running the demo, close HyperTerminal.
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251 Running Modbus Functions
This section describes the Modbus functions that are demonstrated in the reference design.

2511 Read Discrete Inputs (function code 02)

GPIOs are connected to 4 DIP switches and 4 push-button switches. Switch ON and switch OFF the DIP
switches and push-button switches on the SmartFusion2 Advanced Development Kit. Read discrete
inputs functional code displays the statuses of switches as shown in the following figure.

Figure 15+ Read Discrete Inputs

e C:AWINDOWSAsystem32\cmd.exe

ME_TCP:82:Read_Deszsc_inputs :Address at BxB = data is Bxda
DIP Switch 2 is OM

DIP Switch 4 is ON

Push Button SU4

251.2 Read Holding Registers (function code 03)

The following figure shows the global buffer data defined in the firmware.

Figure 16 « Read Holding Registers
e C:AWINDOWS\system 3 2%cmd. exe

B3:Read Holding Reg:Address at BxB8 data is Bxedb

tRBead Holding Reg:Addressz at Bwxl = data iz Bwd482

2.51.3 Read Input Registers (function code 04)

The following figure shows the number of seconds that the real-time counter (RTC) has counted.
Figure 17 » Read Input Registers

= C:AWINDOWS\systern 32\cmd. exe !E

FY

MB_TCP:84:Read_input_Reg: ounter -

2.51.4 Write Multiple Coils (function code 0x0F)

The following figure shows the Write Multiple Coils register data for toggling the LEDs connected to
GPIOs.

Figure 18 « Write Multiple Coils

v C:AWINDOWS\system 32 \cmd. exe

MB_TCP:15:Write Multiple Coils: address B, data Bx7
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3 Appendix: Board Setup for Running the
Modbus TCP Reference Design

The following figure shows the board setup for running the reference design on the SmartFusion2
Advanced Development Kit board.

Figure 19 « SmartFusion2 Advanced Development Kit Board Setup
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4 Appendix: Jumper Locations

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

Figure 20 » SmartFusion2 Advanced Development Kit Silkscreen Top View

Flapqes e 25 ey

Note: Jumpers highlighted in red are set by default. Jumpers highlighted in green must be set manually.

Note: The location of the jumpers in the preceding figure are searchable.
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Appendix: Running the Design in Static IP

Mode

Figure 21 »

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

1. Right-click the Project Explorer window of SoftConsole project and go to Properties as shown in
the following figure.

Project Explorer Window of SoftConsole Project

[7 Project Explorer 53

4|5 Modbus TCP_Apy

K
»
»
»
»
»
[»
»
»

F

F

»
»
>
»
»
»

>

i{;p‘ Binaries
[k Includes
= CMSI5
= Debug
= drivers
= drivers_config
(== filelist
= FreeRTOS
= hal
= IwP
> (= api
» = arch
> [ core
» = include
= netif
= FILES

= modbus

> (= ascil

» (= functions

> = include

> 2= rtu

s i tep

> g mb.c
= port_config
== Release
A€l main.c
A€l modbus_app_
[ Medbus_TCP_
€] sys_cfg.c
[n] sys_cfg.h
Modbus TCP |
README. bt

H&| e

= = [ E main.c &7

+h

L E

Ifw

Mew

Go Into

Open in New Window

Copy
Paste

Delete

Remove from Context
Source

Move...

Rename...

Import...
Export...

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Projects

Build Configurations
Make Targets

Index

Show in Remnote Systems view
Profiling Tools

Profile As

Debug As

Run As

Compare With

Restore from Local History...
Run C/C++ Code Analysis

Team

Properties

Ctrl+C
Ctrl+V
Delete
Ctrl+Alt+Shift+ Down

F2

F5

Alt+Enter
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2. Remove the symbol NET_USE_DHCP in Tool Settings of the Properties for Modbus_TCP_App
window. The following figure shows the Properties for Modbus_TCP_App window.

Figure 22 » Project Explorer Properties Window

SC Properties for Modbus

type filter text Settings

> Resource

Builders
4 C/Ces Build @ [Relezse [ Active)
Build Variables
Environment
Logging &5 Tool Settings | &3 Taolchains | #* Build Steps | " Build Artifact | 5} Binary Parsers | @ Eror Parsers
Settings
Tool (gham Editor (5 Target Processor [] Do not search system directories (-nostdinc)
Tools Paths (# Optimization [] Preprocess only (-E)

» C/C++ General (2 Warnings = -
Linux Tools Path (2 Debugging 288§ &
Project References a %) Cross ARM GNU Assembler LWIP_COMPAT_MUTEX
Refactoring History (5 Preprocessor N”-U-"E-DHCP
Run/Debug Settings (5 Includes LWIP_PROVIDE_ERRNO

9 9 MICROSEMI_STDIO_THRU_MMUARTO

» Task Repository (8 Wamings -

WikiTet (8 Miscellaneous

4 % Cross ARM C Compiler
& Preprocessor
(2 Includes
( Optimization
B Warnings
(5 Miscellaneous

4 I Cross ARM C Linker
(2 General =
(5 Libraries Undefined symbols {-U} ERARCRIR]
(5 Miscellaneous

4 [ Cross ARM GNU Create Flash Image
(2 General

a 5 Cross ARM GNU Print Size

+] [Manage €

Defined symbols (-D)

I,

3. If the device is connected in static IP mode, the board static IP address is 169.254.1.23, then

change the Host TCPI/IP settings to reflect the IP address. See the following figure and Figure 24,
page 22.

Figure 23 + Host PC TCP/IP Settings

P ™
[E] Local Area Connection Properties ﬁ

Metworking

Connect using:
i¥ Broadcom Metlink (TM) Gigabit Ethemet

This connection uses the following items:

18 Cliert for Microsoft Networks

QQDS Packet Scheduler

EI File and Printer Sharing for Microsoft Networks

4. Broadcom Advanced Server Program Driver

& Imtemet Protocol Version & (TCP/IPwE)
Wt Prtocol Veson 4 (TCP/Ped)

& Link-Layer Topology Discovery Mapper 140 Driver
wda Link-Layer Topology Discovery Responder

Description

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

oK || Cancel
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Figure 24 - Static IP Address Settings

Internet Protocol Version 4 (TCP/IPv4) Properties

=)

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
i@ Use the following IP address:

IP address: 169 .254. 1 . 22
Subnet mask: 255,255,255, 0
Default aateway:

Obtain DNS server address automatically
(@) Use the following DNS server addresses:

Preferred DNS server: 169 .254 ., 1 . 23

Alternate DNS server:

[ validate settings upon exit

A

[ OK ] ’ Cancel

)

& Microsemi

Power Matters.”

Note: When these settings are configured, compile the design, load the design into Flash memory, and run the
design using SoftConsole.
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