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Adding PLB TFT to a BSB System

Introduction

The PLB TFT controller IP core from Xilinx provides a video interface between the FPGA and the
user. These controllers are used for VGA ports and TFT screens, which are used on the Xilinx
ML403 board and the Xilinx ML300 board respectively. Having the functionality of this core is
beneficial in a growing embedded market. For example, on the Xilinx ML300 board, MontaVista
Linux can be booted on the board by having all user input and output strictly on board. This
includes the video (PLB TFT controller), keyboard and mouse (both having PLB PS2 controller).
This lab will connect the PLB TFT controller IP core to a BSB (Base System Builder) system on
the Xilinx ML300 board. Before adding the PLB TFT core, a base system must be built with BSB
for the ML300. The BSB system must have PowerPC, PLB DDR, and OPB UARTLITE. The
core and core drivers can be accessed on Xilinx'’s website by downloading the (ML300_Lounge
demo reference system). Registration might be required to get access to this reference system.

Goals

After completed this lab, you will be able to:
e Addthe PLB TFT core to the system
O Adding the DCR Bus and OPB2DCR bridge
O Adding a clock signal for TFT from DCMs
0 Changing and adding Ports, Generics and Addresses

e Testing the TFT core with a software application

Software Environment

e Xilinx EDK 7.1 Service Pack 2
e Xilinx ISE 7.1i Service Pack 3
e Windows XP/2000
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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 Ox4004FFFF
Push_Buttons 16Bit 0x40000000 0x4000FFFF
Proto_Pins_LEDs_32Bit 0x40020000 O0x4002FFFF
opb_intc_0 0x41200000 Ox4120FFFF
opb2dcr_bridge 0x70000000 0x70000FFF
plb_tft_cntlr_ref 0 0b0010000000 0b0010000001
Adding and Setting up Buses and Clocks for TFT Step: 1

To connect the PLB TFT IP core, the DCR bus will be connected to the system. The DCR will be
connected as a slave on the PLB bus and a generic will be added to the PLB core. The DCR bus
assists in lower levels of operations by managing control registers. More information about
benefits can be seen in the IBM DCR data sheet. With the DCR bus added, an OPB2DCR bridge
will be connected between the OPB and DCR bus. Another way of connecting the DCR bus in
this manner is similar to the ML300_Lounge Demo reference system. Instead of connecting the
DCR to the PLB bus, the ML300_Lounge Demo reference system connects the DCR through
ports on the PPC405. For example, the ISOCM and DSOCM buses are connected as a master
and slave respectively to the PPC405.

In addition a clock needs to be provided to the PLB TFT core. One way of doing this is modifying
a DCM (Digital Clock Module) from the BSB system. Another way of modifying the clocking
structure is creating or modifying the clocks pcore module. The clocks module is a wrapper
around a single or multiple DCMs.



1. Go to the Add\Edit Platform menu under the Peripherals tab and add opb2dcr_bridge.
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2. Go to the Add\Edit Platform menu under the Bus

dcr_v29 v1 00 a bus.

Figure 2: Adding Peripherals

Figure 3: Connecting Buses

Connections tab and add the
Connect the master for the opb2dcr_bridge mdcr row by
clicking on the dcr_v29 v1 00_a column and for opb2dcr_bridge sopb row click on
the opb column for the slave. Connect the slave for the PLB SDCR row by clicking on
the dcr_v29 v1 00 _a column.

3. Go to the Add\Edit Platform menu under the Parameters tab and set the following
parameters by selecting and modifying the parameters in each of the following cores.
Note: Parameters might be already added to MHS. However, parameters might have to be
added from the MPD list (right side of window).



a) PLB: Setthe Parameter C_DCR_INTFCE to 1. This allows the PLB bus to support a
DCR bus slave connection. See data sheet for PLB V34 for more information on the
DCR interface connecting to the PLB bus.

Figure 4: Setting Generic for PLB

b) DCR_v29: Set the Parameter C_USE_LUT_OR to 0.

Figure 5: Setting Generic for DCR



c) DCM_1: Setthe Parameter C_CLKDV_BUF to TRUE and the Parameter
C_CLK_DIVIDE_VALUE to 8.0. This relies on the fact that DCM_1 has an input of
100 MHz.

Figure 6: Setting Parameters for DCM_1

4. Go to the Add\Edit Platform menu under the Ports tab and add the CLKDV port.
Rename the port by clicking on Net Name and enter in tft_clk. This port will output the
TFT input clock. Since the Divide value is 8 it will divide the input signal from the
DDR_Feedback clock (100 MHZ) by 8.

Figure 7: Setting Input Clock Port for PLB TFT



5. Finally, go to the Add\Edit Platform menu under the Generate Addresses tab to set
addresses. OPB2DCR Rng must be inside the plb2opb bridge range. This base address
will depend on the system. In this system, set the base address to 0x70000000 with 4

KB.
6. Set the instance plb2opb with the prefix of DCR base address to 0b0000000000 with 8
bits.
Figure 8: Generating Addresses for bridges and buses
Adding the PLB TFT pcore Step: 2

1. Copy plb_tft_cntlr_ref vl 00_b from the ML300_Lounge Demo reference system to the
project's pcores directory and click on Project->Rescan User IP Directories. In
addition, create a drivers directory inside the project’s base directory. Copy the TFT
driver’s directory from the ML300_Lounge Demo reference system to the newly created
drivers directory.



2. Go to the Add\Edit Platform menu under the Peripherals tab and add plb_tft_cntlr_ref.

Figure 9: Adding PLB TFT core

3. Go to the Add\Edit Platform menu under the Bus Connections tab, click on the plb
column for master for the plb_tft_cntlr_ref_0 mplb row and for the plb_tft_cntlr_ref 0
sdcr row click on the dcr_v29 0 column for slave.

Figure 10: Setting Bus Connections for PLB TFT



4. Go to Add\Edit Platform menu under the Ports tab and go to the List of Ports and add all
the signals under plb_tft_cntlr_ref O.

Figure 11: Adding PLB TFT Ports to Internal Ports Connections

5. Add the following Net Name to the ports just added in Internal Ports Connections. All
instances are under plb_tft_cntlr_ref 0.

Port Name NO | Net Name

TFT_LCD_DE @) plb_tft cntlr_ref O TFT_LCD_DE
TFT_LCD_DPS @) plb_tft cntlr_ref O TFT_LCD_DPS
TFT_LCD_G @) plb_tft cntlr_ref O TFT_LCD_G
TFT_LCD_HSYNC @) plb_tft cntlr_ref O TFT_LCD_HSYNC
TFT_LCD_R @) plb_tft cntlr_ref O TFT_LCD_R
TFT_LCD_VSYNC @) plb_tft cntlr_ref O TFT_LCD_VSYNC
TFT_LCD_CLK @) plb_tft cntlr_ref O TFT_LCD_CLK
TFT_LCD_B @) plb_tft cntlr_ref O TFT_LCD_B
SYS_tftClk I tft_clk

SYS_dcrClk I sys_clk_s

SYS_plbClk I sys_clk_s




6. Highlight all plb_tft_cntlr_ref 0 signals except for SYS_tftClk, SYS_dcrClk and
SYS_plbClk inside the Internal Ports Connections and click on Make External.

Figure 12: Making PLB TFT Ports External



7. Change the range of plb_tft_cntlr_ref 0 _TFT_LCD_R,
plb_tft cntlr_ref O TFT_LCD_G, plb_tft_cntlr_ref 0 _TFT_LCD_B to 5:0 inside
External Ports Connections.

Figure 13: Modifying PLB TFT External Ports
8. Go to Add\Edit Platform menu under the Addresses tab. Click on the base address for

plb_tft cntlr_ref with the Prefix DCR and enter in the base address as 0b0010000000
with 2 bytes.

Figure 14: Setting PLB TFT Addresses



9. Add the lines from the ucftft.txt file to the UCF. Open up the UCF by clicking on the
system.ucf under the System’s Tab. Add the lines from the ucftft.txt to the bottom of the
UCF file.

Adding the PLB TFT Software Application Step: 3

1. Copy the hello_tft software directory from the ML300_lounge reference system into the
current project directory.

2. Create a New Software Application hello_tft by clicking on Project->Add SW
Application Project.

3. Inside the Applications tab right click on Source and Add File hello.c from the
hello_tft\src directory.

4. Right click on the project name and make sure Mark to Initialize BRAMs is unchecked.

5. Go to Project->Software Platform Settings->Processor, Device Parameters and
Interrupt Handlers. Change tft_refto have level 1 Driver Level.

Figure 15: Setting PLB TFT Driver Level



6. Generate a linker script for the software application by clicking on Tools->Generate
Linker Script and select the hello_tft project. Make sure all parts of the program are run
out of main memory except for .boot. The section .boot should be allocated to the
PLB_IF_BRAM _CNTLR then click generate.

Figure 16: Setting the Linker Script for The Software Application

Testing the System Step: 4

1. The next step is to compile the hello_tft project. Right click on hello_tft->Build Project
in the Applications tab. This will compile the C code for the hello_tft software application.

2. Download the bitstream by Tools->Download. This will update or generate the
bitstream and download the bitstream to the board.

3. To download the software application to the board, go to Tools ->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 hello_tft 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. After running the software application
the TFT screen should display all ASCI characters on different lines with different
background colors.



