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Creating and Testing A BSB System

Introduction

Today, the demand for smaller and more power devices is more important in everyday life. For
example, cell phones and portable music devices are getting smaller with greater functionality.
Devices like these require embedded systems. To meet the demand of embedded systems,
companies like Xilinx are developing products in the embedded market. Embedded systems can
have many types of applications. For instance, a small FPGA development board can boot
different flavors of Linux depending on the kinds of peripherals connected to the FPGA and
associated buses.

To create these complicated systems with ease, Xilinx offers IP (Intellectual Property) cores. In
any hardware system, there needs to be a processor, buses, peripherals and bridges. Xilinx
offers soft and hard processor cores like MicroBlaze and PPC405 (PowerPC). For buses, they
offer the PLB (PowerPC) and OPB (MicroBlaze) buses. Many different kinds of peripherals can
be connected to these buses. An IP designer can even create their own core and add it into the
system as long as it designed to connect to one of the supported buses.

Using EDK (Embedded Development Kit) provided from Xilinx, this program could easily connect
these IP cores together to make a user defined system. This lab will go through creating a basic
system using BSB (Base System Builder) and adding other cores to the system. In addition, the
software platform of the system will be standalone. Once the system is built, ISE (Integrated
Software Environment) creates the bitstream for the system that will be downloaded to the FPGA.

Goals

After completed this lab, you will be able to:
e Create a system using BSB
Generate a bitstream for the system
Compile software applications created by BSB
Download the bitstream to the board

Connect to the processor using XMD and download software applications to main
memory

Software Environment

e Xilinx EDK 7.1 Service Pack 2
o Xilinx ISE 7.1i Service Pack 3

e Windows XP/2000



Block Diagram and Address Map
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Figure 1: Block Diagram

Address Map:
Instance Prefix Base Address High Address
plb2opb RNGO 0x40000000 OX7FFFFFFF
RS232 Uart_1 0x40600000 0x40600000
DDR_SDRAM 0x00000000 OXOFFFFFFF
plb_bram_if_cntlr OxFFFCO000 OxXFFFFFFFF
LEDs 16Bit 0x40040000 0x4004FFFF
Push_Buttons_16Bit 0x40000000 O0x4000FFFF
Proto_Pins_LEDs_32Bit 0x40020000 0x4002FFFF
opb_intc_0 0x41200000 Ox4120FFFF
Creating the System with BSB Step 1

1. Open Xilinx Platform Studio by going to Start Menu — Programs —Xilinx Platform
Studio 7.1i — Xilinx Platform Studio.

2. Once XPS starts up, make sure Base System Builder Wizard is selected and click OK.
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Figure 2: Selecting BSB

3. Click on Browse and select the location where the project directory should be created
and press OK.
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Figure 3: Selecting Directory for BSB Project

4. Click on 1 would like to create a new design and click on Next.
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Figure 4: Selecting New Design for BSB Project

5. For Board Vendor select Xilinx, Board Name select Virtex-Il Pro ML300 Evaluation
Platform and Board Revision select 1. Click on Next.



Figure 5: Selecting Board for BSB Project

6. For the processor in the system select PowerPC and click on Next.



Figure 6: Selecting Processor for BSB Project

7. For the Processor Clock Frequency select 200.00 MHz, Bus Clock Frequency select
100.00 MHz and click on Next.

Figure 7: Selecting Processor and Bus Speeds



The next couple of menus will Configure 1O Interfaces to the system. To access more Additional
IO Interfaces or go back to previous 10 Interfaces select Next or Back respectively in each
Configure 10 Interface menu.

8. Select RS232_Uart_1, and select Peripheral OPB UARLITE with Use Interrupt.

9. Unselect RS232 Uart 2.

10. Unselect Ethernet. MAC.

Figure 7: Configure IO Interfaces Menu 8

11. Select DDR_SDRAM_32Mx32, and select Peripheral PLB DDR.



12. Unselect SPI_EEPROM.
13. Select LEDs_16Bit, and select Peripheral OPB GPIO with Use Interrupt.
14. Select Push_Buttons_16Bit, and select Peripheral OPB GPIO with Use Interrupt.

15. Select Proto_Pins_LEDs_32bit, and select Peripheral OPB GPIO with Use Interrupt.

Figure 9: Configure 1O Interface Menu 2

16. Unselect pci_arbiter_0.



17. Unselect PCI32_BRIDGE
18. Unselect SysACE_CompactFlash

19. Unselect lIC_Bus.

Figure 10: Configure 10 Interface Menu 3



20. For the Add Internal Peripherals menu PLB BRAM IF CNTLR must be added with
Memory Size of 64 KB. Click on Next.

Figure 11: Add Internal Peripherals Menu

21. For the Software Setup Menu make use STDIN and STDOUT are both connected to
RS232_UART_1. By selecting Memory Test and Peripheral SelfTest software



applications are automatically generated by EDK and can be tested in hardware. Click
on Next.

Figure 12: Selecting to create Memory Test and Peripheral Test



22. For the Configure Memory Test Application, the Instructions, Data, and Stack/Heap are
located in plb_bram_if_cntlr_1. This ensures that the memory test code will be stored
and ran from BRAM, which is on the FPGA. Click on Next.

Figure 13: Configure Linker Script for MemoryTest



23. For the Configure Peripheral Test Application, the Instructions, Data, and Stack/Heap
are located in DDR_SDRAM_32Mx32. These tests can either be located on
plb_bram_if_cntrl_1 or DDR_SDRAM_32Mx32 depending on the size of the software
application. Click on Next. After the BSB system is created, the size of the software
application can be determined by clicking on Tools ->Get Program Size. Then select
the software application that the program will determine the size.

Figure 14: Configure Linker Script for Peripheral Test

24. The system should look like the Figure 15. Click Generate to create the system.



Figure 15: System Created

25. Click on Finish.

26. On the next menu click OK to Start Using Platform Studio.

Generating and Downloading the Bitstream Step 2

After the system generates, other components are automatically added into the system. For
example, the PLB Bus, OPB Bus, and PLB2OPB bridge are included in the system. The PLB bus
is the bus connected to the PPC405 (PowerPC) micro-processor. The PLB20OPB bridge is
connected between the PLB bus and OPB bus for OPB devices to be connected to the system.
Corresponding cores connect to either the OPB or PLB buses.

1.

3.

Once the base system is created, go to Tools->Generate Bitstream. This creates the
bitstream that will be downloaded to the FPGA.

Connect a serial cable between the computer and the board’s UART (closest to the PS2
port). Open a HyperTerminal session and set the following settings; Bits per second
9600, Data bits 8, Parity None, Step Bits 1, Flow control None. This will show the results
of the software application in the next step.

After generating the bitstream, which will take some time depending on the certain
computer, download the bitstream by going to Tools and click on Download. The board
must be turned on and the status light on the debug cable must be green. Since the
TestApp_Memory software application is ran off of BRAM, the software application will be



complied and downloaded to the FPGA with the bitstream. After downloading the
bitstream, the results from the HyperTerminal terminal should look like:

-- Entering main() --

Starting MemoryTest for DDR_SDRAM_32Mx32:
Running 32-bit test.._PASSED!
Running 16-bit test.._PASSED!
Running 8-bit test.._PASSED!

-- Exiting main() --

Compiling and Downloading Software Applications Step 3

1. The next step is to compile the TestApp_Peripheral software application. Right click on

TestApp_Peripheral->Build Project in the Applications tab. This will compile the C
code for the peripheral's software application. In addition, the linker script will compile
code segments into the correct areas.

To download the software application to the board, go to Tools and click on XMD. If this
is the first time using XMD with this project, click Next in the next menu and choose the
JTAG Cable Type that is connected to the board and click Save. Once XMD connects to
the board, change directories to the TestApp_Peripheral directory that should be
located one directory down. Download the software application to memory by typing in
dow executable.elf then press enter. Notice how code segments are loaded into the
DDR_SDRAM_32Mx32 address space. Type run and then press enter. Notice the
LEDs on the ML300 board blinking.

Figure 15: XMD Screen-Shot



