


1. INTRODUCTION:
Artix-7 deliver high performance for cost sensitive applications. The Artix-7 35T FPGA evaluation board is a complete system, packaging all the necessary functions and interfaces needed for an embedded processor system onto a small footprint. This board is the perfect solution for designers interested in exploring the MicroBlaze soft processor or Artix-7 35TFPGAs.
https://reference.digilentinc.com/arty
This readme document explains about the Webserver demo using the Artix-7 35T FPGA evaluation board. This demo uses the Microblaze, 10/100 Ethernet MAC, GPIO, Memory controller soft cores in Artix7 FPGA. This document also explains the step by step procedure to execute the demo in JTAG debug mode and you can also boot from QSPI using the SREC boot loader. Following is the block diagram of the demo
Artix-7 35T FPGA Evaluation kit:
Microblaze, EMAC, UART etc.









		Figure: FreeRTOS LWIP Webserver Demo Block Diagram 
2. Prerequisites to execute demo:
1. Install SDK 2015.1/ SDK 2015.3
2. Tera tem (serial communication application)
3. Artix7_35T Kit






3. Reference design directory structure:
The demo design deliverables has the following directory structure:
[image: ]
\HW
Contains vivado hardware design files.
	\SW
Contains FreeRTOS_Lwip_Webserver_Demo, it has webserver application and Echo server for jtag boot mode. 
	\ready_for_download
		Contains executable files for ready to test through XMD.
	\Workspace
		This is user workspace folder, user can import SDK SW folder workspace to this location.
	\memfs
	               Contains webserver image files and packaged library with name libmfsimage.a.
\Arty_Board_Definition_Files
Contains Artix7 50T board part files, these files are needed to create the hardware project using the Vivado. By default vivado 2015.1 installation not having Artix7_35T board files. There is a doc folder which contains the steps on how to add board files to Vivado Project.
4. Step by step procedure for the JTAG mode:
Step 1: Connect all the required cables (Ethernet, micro-USB cables) as shown in the following Figure
[bookmark: _GoBack][image: ]
Note: No need to connect external power supply cable to this Artix-7 35t low power board.
Step 2: Assign a static IP address to the Ethernet interface on the host PC/Laptop. (Refer below image)
a. Click on Start > Control Panel > Network and Internet > Network and Sharing Center > Change adapter settings > Local Area Connection
b. It will open Local Area Connection Status Window, In General tab, click on properties and Select Internet Protocol Version 4 (TCP/IPV4) properties 
c. Select Use the following IP address.
d. Enter this address in IP address area: 192.168.1.xx (Ex: 192.168.1.100) 
e. Enter this address in Subnet mask area: 255.255.255.0
f. Click OK
[image: ]


Step 3: Extract downloaded Zip file and save it into local directory and you will find extracted Artix-7_35T directory under local directory. Open SDK 2015.3 and give path to <local_directory>/Arti-7_35T/workspace. This will open Xilinx SDK 2015.3 window
a. Select File > Import to open an import wizard.
b. Expand General > click on Existing SDK Projects into Workspace in the import wizard.
c. To select the root directory from which the projects need to be imported, click on Browse and specify the location where the software applications (<local_directory>/Artix-7_35T/SW) are stored.  
d. The import wizard displays a list of projects that are available to import. This list should include: FreeRTOS_Lwip_Webserver_Demo,FreeRTOS_Lwip_Webserver_Demo_bsp, design_1_hw_platform_0. 
e. Select all these projects to be imported. Select the option Copy projects into workspace, check “copy project into workspace” check box and then select Finish.

[image: ]
f. As soon as the import is done, SDK starts building all available software applications. Normally there should be no errors. In case of any build errors, you can clean all the projects from SDK and then rebuild them.
Step 4: Downloading the Bit stream file to Artix-7 35t board.
1. To download the bit stream on the board, in SDK window select Xilinx Tools -> Program FPGA tab to display the Program FPGA GUI dialog box.  Browse for bitstream  present at <local_directoty>/Artix-7_35T/Workspace/design_1_hw_platform_0
2. Ensure that both the design_1_wrapper.bit file and the design_1_wrapper.mmi file locations are proper, and then click Program.
[image: ]

Step 5: Install Tera term (if not available), make sure that device connected to your system as USB_serial_port and Open serial terminal application (Tera Term) to see application prints and set Baud rate to 115200.    
Step 6: Create a Run Configuration and Run the Application
To run the application, refer below steps:
1. Create a run configuration specifying the ELF that needs to be run:
a. Select the application that needs to be run.
b. To create a Run configuration Right click > FreeRTOS_LWIP_Webserver_Demo and Run as >   Run configuration (FreeRTOS_LWIP_Webserver_Demo is present under Project Explorer Tab on left side)
[image: ]
c. Create a new run configuration by right clicking the Xilinx C/C++ application 	(System Debugger) tab on the left pane.
[image: ]
2. Click on Run to execute the demo. If unfortunately any error comes then clean project again (Right click > FreeRTOS_LWIP_Webserver_Demo and click > Clean Project)
3. It will take some time, to see prints on serial terminal (tera term)/console.
[image: ]
Step 7: once start running the application on board, on Host PC side open web browser and type board ip address (192.168.1.10) then within a sec, it will launch web page on web browser, as shown in figure below. 
[image: ]
Figure: HOST PC Side Displayed Web-page.

Step 8: In the Webserver page Click on PLAY DEMO button, it will open Demo Controls window,
Click on LED Operations, FPU Calculations and Push Button Operations and Coremark Performance.
[image: ]
Figure: Webserver page with Demo Control options
Note: if you are using IE browser and getting error as “web page cannot be displayed” then it is because of proxy setting problem. You have to disable your proxy and then run the demo. Follow below steps to disable proxy settings.
Open IE and click on Tools  Internet options  click on Connections tab  LAN settings
[image: ]
 Figure: IE connection settings (1)
· Do setting as shown in figure below. Mark uncheck for “Automatically detect settings” and “Use
Automatic configuration script” as shown in figure below. 
[image: ]
Figure: IE connection settings (1)

For More information: www.xlinx.com                   
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