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UTLP Training Hands on training of



Unified Technology Learning Platform



-for beginners



Mission 10X and SIT



Agenda Idea of UTLP kit.



➢



Interfaces in UTLP.



➢



Required Softwares and Utilities.



➢



Programming the ARM using embedded C.



➢



Programming FPGA using Verilog/VHDL.



➢



Some mini Projects demonstrated.



➢



Idea of UTLP kit.



Its an Unified platform which involves ARM (Advanced Risk Machine) FPGA (Field Programmable Gate Arrays) DSP (Digital Signal Processors)



Interfaces in UTLP-Hardware board Top view



Haardware Board Bottom view



List of Intefaces- The I/O devices Output Devices



Input devices ●



Dip switches- For Arm, 8 No. –



●



LEDs -For Arm 8 No. –



For FPGA, 8 No.



For FPGA 8 No.



Push button Switches. 4 No.



●



7-Segment blocks 4 No.



External Mic pin



●



Character LCD- 16*2



Touch Screen on board



●



Graphics LCD.



●



External touch panel



●



DAC



●



Camera



●



External LCD



●



Bluetooth connector



●



TV out



●



ADC input



●



Speaker L+R



●



External Keypad



●



VGA out



●



GPS Hearder



●



UART



●



FPGA UART



●



●



●



Required Softwares and Utilities - in PC



ULK Control Panel Eclipse Xilinx



Before opening control panel, the PC under use should be configured with the following ip format.



Ip configuration in terminal



ULK Control Panel ●



●



●



Its a means to connect/ aceess UTLP(ULK) board. Lists all UTLPs connected to your PC. It allows you to load a –



.bin file on ARM.



–



.xsvf file on FPGA.



Eclipse for ARM -.bin file generation



It is a platform of coding for ARM. It allows user to code in Embedded C and C++ languages. Upon compilation this generates a .bin file, which can be used for programming ARM through Control Panel.



Xilinx for FPGA- .xsvf generation



●



Its a platform of coding for FPGA.



●



It allows user to write codes in Verilog/ VHDL languages.



●



It generates a .bit file and converted to .xsvf for programming FPGA through control panel.



A simple ARM programming Example Steps involved in generating .bin file Open Eclipse. Creat new C/C++ project. Add the following files for the created project. Macros.h Project.lds Make file Now create a main.c file to write the code of your wish. Clean the project for verifying the syntax errors and for generating .bin file.



Structure of Embedded C code General structure ●



Header files



●



Program entry



●



Main program –



●



API's for I/O control.



Subprograms



●



●



An example of LED control #include "macros.h" #include 



●



int main(void) PROGRAM_ENTRY; int main () { char user_string[100]; unsigned long a = 0; ulk_cpanel_printf ("Enter the LED number to glow \n"); ulk_scanf_hex (&a); ulk_proc_led_config(a-1); ulk_proc_led_drive(a-1,1); return 0; }



Storing .bit file on ARM



Open ULK control panel.



●



Click on load



●



Click on browse



FPGA Programming ●



Open Xilinx software



●



Create a project with device properties as follows:



●



Generating .bit file & .xsvf file ●



●



● ●



Write the code of particular objective using VHDL or Verilog. Create area constraints for the i/o variables declared in the code. Check syntax and generate programming .bit file. Configure target device. Select boundary scan mode and the .bit file. Create a new xsvf file and program the target device module in the PC itself.



.xsvf generation



Programming on .xsvf file



Loading .xsvf on FPGA of board



Thank you
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