Tutorial 1
Introduction to EDK 10.1 and the Digilent V2Pro Board

-Introduction
This lab will be an introduction to design techniques for EDK using V2Pro board. It will

explain the basics of building a project with the wizard and then expanding the project to

include a hello world option. It will be necessary to have a null-modem cable to

communicate between the Hyper Terminal on the PC and the V2Pro FPGA platform.

The project is completed using EDK 10.1, Windows Vista, V2Pro board.

-Objective
The objective is to understand the basics of the EDK software. This will be accomplished

through the implementation of a UART in an FPGA. The circuit will be designed in such

a way that the phrase “hello world” will be displayed to a HyperTerminal.

-Application

This document is used by students, who are learning FPGA design using EDK.



-RS-232 Serial Interface

1. Characteristics

e Uses a9 pin connector DB-9 (older PCs use 25 pins DB-25 and newer laptops do
not have serial port anymore, so a USB to serial converter is required).

e Allows bidirectional full-duplex communication (the PC can send and receive
data at the same time).

e Can communicate at a maximum speed of roughly 10KBytes/s.

2. DB-9 Connector

DB-9 connector (male) appears as shown in Figure 1.
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Figure 1: DB-9 Connector

The pin numbering on the connector is as follows:



Figure 3: Pin Numbering (female connector)

Pin Description of RS-232 male connector:

Pin | |Name Dir Notes/Description

No.
1 DCD |IN  Data Carrier Detect. Raised by DCE when modem synchronized.
2 RD IN | Receive Data (RD, Rx). Arriving data from DCE.

3 TD OUT Transmit Data (TD, Tx). Sending data from DTE.

4 DTR |OUT Data Terminal Ready. Raised by DTE when powered on. In auto-

answer mode raised only when RI arrives from DCE.

5 GND |- Ground



6 DSR |IN  Data Set Ready. Raised by DCE to indicate ready.

7 RTS | OUT Request To Send. Raised by DTE when it wishes to send. Expects

CTS from DCE.
8 CTS |IN Clear To Send. Raised by DCE in response to RTS from DTE.

9 RI IN Ring Indicator. Set when incoming ring detected - used for auto-

answer application. DTE raised DTR to answer.

Table 1: Pin Description (male connector)

The three important ones among the 9 pins are:

e pin 2: RD (receive data).
e pin 3: TD (transmit data).

e pin5: GND (ground).

Using just 3 wires, one can send and receive data.

3. Serial Communication

Data is sent one bit at a time. One wire is used for each direction. Since computers

usually need at least several bits of data, the data is serialized before being sent. Data is



commonly sent by chunks of 8 bits. The LSB (data bit 0) is sent first, the MSB (bit 7)

last.

4. Asynchronous Communication

This interface uses an asynchronous protocol which means that no clock signal is
transmitted along with data. The receiver has to have a way to time itself to the incoming

data bits.

In the case of RS-232, it is done in the following way:

1. Both side of the cable agree in advance on the communication parameters
(parameters shown in Figure 4). It is done manually before communication starts

(which will be explained later).

Bits per second: | 5600 "
Data bits: | 8 “
Parity: | None w

Stop bits: | 1 L

Flow contral: | None -

Figure 4: Serial Communication Parameters

2. The transmitter sends a "1" when the line is idle.



3. The transmitter sends a "start” (a "0") before each byte is transmitted, so that the
receiver can understand that data is coming.

4. After the "start", data comes in with the agreed speed and format, so the receiver
can interpret it.

5. The transmitter sends a "stop™ (a "1") after each data byte.

For example, a 0x55 byte when transmitted appears in the following way:

i
lirme iz idle sta“;t \ . f"{ tap lime iz idle again
it bit 0 hit 7 it

Figure 5: 0x55 Byte Transmission

Byte 0x55 is 01010101 in binary.

But since it is transmitted LSB (bit-0) first, the line toggles like that: 1-0-1-0-1-0-1-0.

Another example:

i
lirme iz idle start i . tap lime iz idle again

Figure 6: 0xC4 Byte Transmission

Here the data is 0xC4, which is difficult to interpret. It an illustration to show how

important it is for the receiver to know at which speed the data is sent.



5. Operation Speed

The speed is specified in baud, i.e. how many bits-per-seconds can be sent. For example,
1000 bauds would mean 1000 bits-per-seconds, or that each bit lasts one millisecond.
Common implementations of the RS-232 interface (like the one used in PCs) do not
allow just any speed to be used. One has to settle to some "standard" speed.

Common values are:

e 1200 bauds.
e 9600 bauds.
e 38400 bauds.

e 115200 bauds.

At 115200 bauds, each bit lasts (1/115200) = 8.7us. If one transmits 8-bit data, it lasts for
8 x 8.7us = 69us. But each byte requires an extra start and stop bit, so one actually needs
10 x 8.7us = 87us. That translates to a maximum speed of 11.5 KBytes per second.

At 115200 bauds, some PCs with faulty chips require a "longer" stop bit (1.5 or 2 bits

long) which makes the maximum speed drop to around 10.5KBytes per second.

6. Physical Layer

The signals on the wires use a positive/negative voltage scheme.

e "1"issentusing -10V (or between -5V and -15V).

e "0"issentusing +10V (or between 5V and 15V).



So an idle line carries something like -10V.

-Initial Set-up

Figure 7: USB-to_Serial Converter

1. Connect the serial port available on the FPGA board to the USB port available on the
laptop/PC using a USB-to-Serial converter as shown.

Note: Drive CD for the USB-to-Serial converter will be provided.



Figure 8: USB Connection

Connect the XUP V2Pro Development System to a laptop/PC as shown. Switch on the

board.



Open the hyper terminal as shown. Press Cancel, then Yes and OK for the following

three windows.

Note: Windows Vista does not come with hyper terminal by default. Hyper terminal

. Broadcom -

. Dell Wireless

J Extras and Upgrades

. Fingerprint Reader Suite

. Games

. Google Chrome

. Google Talk

. HyperTerminal Private Editicn

/ Maintenance |
| Mchfee B Default Programs

. Brother

. Creative Srikanth

, Dell

. Dell Quickset Documents
. Dell Support Center

. Dell Webcam Pictures

Music
Games
Recent Itemns

- Computer
#&d HyperTerminal Help

2 HyperTerminal Private Edition | Metwork
|&] Read Me (Web) [
@:‘Eﬂ Uninstall H}rper{ Location: HyperTrm (C:\Program Files\Windows
¥ WordPad ReadMe

. HyperTerminal Connections Control Panel

Back Help and Support

Figure 9: Hyper Terminal Path

Private Edition can be downloaded from online for free (for academic use only). You can

also go for other alternatives available online (like putty).
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e s Sees  mes oo mma el

r = ~
% New Connection - HypErTErmlnal Bl | =B | |
r.

File Edit View Call Transfer Help

D& |52 DB e

Connection Description m

Enter a name and choose an icon for the connection:

Name:

Disconnected Auto detect | Auto detect |5:R=C;LL |=:—F"_'~ |I-l'_||'.l |=:a|:tl.||'e |F'|inte-:hc:

Figure 10: Hyper Terminal

Once this window shows up give an appropriate name and press OK. Again press

Cancel, then Yes and OK for the following three windows.
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"@ rs- HyperTerminal — l=lE] % )

File Edit View Call Transfer Help

b s @ DB &

Connect To @lﬂ

-

Enter details for the phone number that you wart to dial:

Country/region: I ;I

Area code: |

Phone number: I

Connect using: [EIERN -~ |
0K | Cancd |

Disconnected !Autodetect Auto detect |f';"'"-'-‘-!- |':'—F'T |“'~'-’v'- |':-‘i-?'d-’=' |-E:""'-E--'i'="-'
e

A

Figure 11: Com Port Selection

Then the following window will show up. Select the appropriate Com Port and press OK.
If you are unsure about which COM Port you are using, you can see by going to the

Device Manager under the hardware tab. To get there, go to control panel and then

system.
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—_ (== = ]

"COM3 Properties (o

Port Settings |
Bits per second: =
Data bits: IS LI
Parity: INone ;I
Stop bits: I‘I j
Flow cortral: IHardware j
Restore Defaults |
oK | Cancel | ip |

Disconnected Auto detect |Autodetect |'3=::=3__ |=C—:'3 | |=:a::'...-'e |:"""'.E-:"‘C Y

Figure 12: Hyper Terminal Settings

The following window will show up. Make the port settings as shown or set the baud rate
to a desired rate depending on the design parameters. As the baud rate in the present

design is configured for 9600 baud, the following settings are been chosen.
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% rs - HyperTerminal

=Ry

- s
File Edit View Call Transfer Help

O & & | DB

Cannectedﬂ:ﬂﬂ:ﬂ? Auto detect  |Auto detect

Figure 13: New Hyper Terminal Window

Once the port settings are made press OK and the terminal will show up.

-Implementation

1. Open Xilinx Platform Studio by selecting it from the start menu.
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[ @ Xilinx Platform Studio =5

Create new or open existing project

B:S\B (@) | Base System Builder wizard (recommended) |

¢

@ ) Blank XPS project
E (71 Open a recent project

Browse for More Projects... |E|

Browse installed EDK examples (projects) here

oK ][ Cancal H Help

Figure 14: XPS Project Selection

2. The Xilinx Platform Studio, or XPS, Base System Builder will launch. For the

purposes of this tutorial, it is important to use the Wizard. Select the top option.

@ Create Mew XP% Project Using BSE Wizard

Mew project
Project file

C:/ECERSS_SPRIMG_2005/ Tutoral_1/system xmp Browse ...

Advanced options {optional: F1 for help)
Set Project Perpheral Repositories

C:/ECERS5_SPRING_2009.ib Browse ...

i i |

OK || Cancel |

Figure 15: Project Directory and Repository Selection

3. Choose a directory for the sample project. Avoid directory names with spaces in them.

Since V2Pro board is not a default development board available in the base system
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builder we need to point the User Peripheral Repository Directory to the EDK XUP-V2P

support files by selecting Set Project Peripheral Repositories and browse to the

location where you saved the support files.

Note: These files will be provided to you along with this tutorial or can be downloaded at

http://digilentinc.com/Data/Products/XUPV2P/EDK-XUP-V2ProPack.zip

Base System Builder - Welcome | ——|
e ys

Welcome to the Base System Builder!

This tool will lead you through the steps necessary to create an embedded system.

Please begin by selecting one of the following options:

@ |would like to create a new design
1 I'would like to load an existing bsb settings file (saved from a previous session)

Browse ...

More Info ¢ < Back Meodt = ] [ Cancel

Figure 16: BSB Screen
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4. Choose to create a new design. The BSB (Base System Builder) allows the user to be
able to open a new design or to import the BSB settings from a previous project. Click

Next and it will show the Base System Builder window.

#% Base System Builder - Select Board

Select a target development board:

Select board
@ |would like to create a system for the following development board

Board vendor: | S |

Board name: #UP Virntex-ll Pro Development System E
Board revision: | C |Z|
Mote: Visit the vendor website for additional board support materials.

Wendar's Website Contact Info

Download Third Party Board Defintion Files

) l'would like to create a system for a custom board

Board description

The ¥UP Vitex-1l Pro Development System provides an advanced hardware platform that
consists of a high performance Vitex-l Pro Platform FPGA sumounded by a comprehensive
collection of peripherals that can be used to create a complex system and to demonstrate the
capability of the Vitex-1l Pro Flatform FPGA.

<Back || Nea> | [ Cancel

Figure 17: Board Selection

5. The board selection will be the Xilinx V2Pro. There is only one revision of this

board so this selection is easy. Click Next.
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Note: The reason you are able to view this board in drop down list is because you added

the support files related to this board in step 3.

#% Base System Builder - Select Processor (-

The board you selected has the following FPGA device:
Architecture: Device: Package: Speed grade:

an OGO -

xc2vp 3l ff

Select the processor you would like to use in this design:

Processors

) MicroBlaze

@ PowerPC

Processar description

The PowerPC{R) 405 processor core is a 32-bit implementation of a RISC PowerPC processor
embedded-environment architecture. | is integrated into the Virtex-ll Pro and Virtex-4 FX
device using the |P-Immersion technology and supported by CoreConnect bus infrastructure
and extensive |P cores for peripherals and utilities.

<Back || Net> | [ Cancel

Figure 18: Processor type

6. Select Next, saving the PowerPC as the processor to use in this design. (The EDK
software allows the user to create a project for one of two types of processors. The first is

a virtual processor called the Microblaze. This processor is created within the fabric of

18



the FPGA. The second type (and the one selected) is the PowerPC. This is the IBM

PPC405 which is actually embedded into the fabric of the FPGA).

% Base System Builder - Configure PowerPC Processsor

=]
PowerPC
System wide settings
Reference clock Processor clock .
' . Bus clock frequency:
frequency: frequency:
100.00 MHz 10000  [w| MHz [10000 || MHz
Reset polarity: Active LOW
Processor corfiguration
Debug I/F
~) CPU debug user pins onhy
CPU debug and trace pins
“1 Mo debug
On-chip memory (OCM)
| (Use BRAM)
Data:
NONE
PowerPC B
Instruction:
| NONE =
Cache setup
i [T] Enable i
For optimal peformance, enable burst
and/or cacheline on memany
e )[es> ) [ Coed

Figure 19: Basic Selections

7. Select Next, saving the default settings. (This is a menu specifically designed to

configure the PowerPC. If there were a desire to change the clock frequencies then they

19



could be done here. By clicking on the “More Info” button, more information on the

changeable values can be obtained).

€% Base System Builder - Conhigure 1O Intertaces (1 of 2] I——
The following extemal memory and 10 devices were found on your board:
Hiliree XLIP Virtex-ll Pro Development System Revision C
Please select the 10 devices which you would like to use:
I devices
Perpheral: | XPS UARTLITE |z|
" Baudrate (bits i
per seconds): 5600 E
¥
Data bits: ] E
Parity: NONE  [+]
[] Use intemupt
[ Bthemet_MAC Data Sheet
Mote
[] SysACE_CompactFash Dot Shodt
Jata She
[ LEDs_4Bt Data Sheet
o |t ) [ oo

Figure 20: Screen 1 of 2 for Interfaces

8. This is the first of two screens for choosing input and output interfaces. As shown in

the screen above, select the XPS UARTLITE. Deselect all other options, and then click
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Next. This project will only have two items associated with the Processor Local Bus or

PLB. The two items used will be the UART and the BRAM.

#% Base System Builder - Configure IO Interfaces (2 of 2) =1

The following extemal memory and 10 devices were found on your board:
Hiliroe XUP Vitex-l| Pro Development System Revision C

Please select the 10 devices which you would like to use:

10 devices
DIPSWs_4Bit
O = Data Shest
PushButt 5Bt
[[] Pus ons_ Data Shest
I |

<Back [ MNed> | [ Cancel

Figure 21: Screen 2 of 2 for Interfaces

9. This is the last screen for adding interfaces. For this tutorial, deselect all the options,

and then click Next.
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#% Base System Builder - Add Internal Peripherals (1 of 1)

Add ather peripherals that do not interact with off-chip components. Use the
"Add Peripheral" button to select from the list of available peripherals.

ff you do not wish to add any non-I0 peripherals, click the "Next" button.

Peripherals

xps_bram_if_cntir_1
Peripheral: XPS BRAM IF CNTLR

Memory size: |G+

Add Peripheral....

OVE

E

)

| | Cancsl

Figure 22: Internal Peripherals

10. Choose 64KB of BRAM, and then select Next.
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4% Base System Builder - Software Setup (—c—

Devices to use as standard input, standard output, and boot memarny

STOIN: R5232_Uart_1
STDOUT: R5232 Uart_1

[o] [+ 5]

Boot Memory: |xps_bram_if_cntlr_1

Sample application selection

Select the sample C application that you would like to have generated. Each application will
include a linker script.

[] Perpheral sefftest

Perform a simple self4est for each peripheral in your system.

<Back || MNet> | [ Cancel

Figure 23: Software Setup

11. This is the Software Setup screen. It is where choices are made as to which items will
be used by STDIN and STDOUT. In the case of this tutorial, HyperTerminal will use the
RS232_Uart for both sets of communications. Since the project is using only one type of
memory, the section is easy. For the purposes of this tutorial, deselect Memory test and

Peripheral selftest. Click Next.
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Base System Builder - System Created (-
e ys ¥

Below is @ summary of the system you have created. Please review the information below. it is
comect, hit <Generate> to enter the infarmation into the XPS data base and generate the system files.

Otherwise retum to the previous page to make comections.

Processor: ppcd0s 0

Processor clock frequency: 100.00 MHz
Bus clock frequency: 100.00 MHz

On Chip Memary : 64 KB

The address maps below have been automatically assigned. You can modify them using the
editing features of XP5.

FLB Bus - PLB_V46 Inst. name: plb0 Attached Components:-

Core Name Instance Name Base Addr High Addr
xps_bram_if_crtlr xps_bram_if_cntlr_1 <FFFFOO00 (xFFFFFFFF
xps_uartlite R5232 Uart_1 (84000000 (e B4D0FFFF

< Back ” Generate ] [ Cancel

Figure 24: Address Maps

12. The address maps displayed above show that there are two items assigned to the PLB:

BRAM and UART. The BRAM has FFFF or 64K of memory assigned. Select Generate.
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% Base System Builder - Finish .

The Base System Builder has successfully generated your
embedded system!

Click the Finish button to retum to XP5 to compile your
hardware system and software
application.

AECERS5_SPRING_2009\Titoral_1'system mhs
SECESS5_SPRING_2005\Tutorial_1"data system ucf
SECESS5_SPRING_2009\Tutorial _14etcfast_rurtime opt
MECERSS_SPRING_2005Tutonal_1%etc download.cmd
MECESS5_SPRING_2005\Tutorial_1%system mss
MECESS5_SPRING_2005\Tutorial_1system xmp

oo OO oo

Save settings file:
CAECESSS_SPRING_2005%\Tutorial _1%system bsb

The settings file contains all the user's selections and inputs in the wizard session. It can be
loaded in a future wizard session.

. cBack |[ Fnsh | [ Cancel

Figure 25: BSB Completion

13. Select Finish and the BSB will generate the embedded system and return the user to

XPS.
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e I
Project | Applicafions | P Catalog Name Bus Connection IF Type IF Version

- | B9 ppedli 0 ppcdl 1003

3

Z ¢ 5
'.[ 2 pb brm i coth 1 brm bram_block 100z
@ fagnpc_onir [ fagppe etk 201¢
@ proc 55 reset [ proc_sys reset 2003

v @
2 clock_genesstor 0 tlock_genetor 2013

Figure 26: PLB Connections

14. The PLB connections are now shown. The user can see where the PLB makes
connections with the BRAM and the UART. Figure 15 shows that there is only one
software project associated so far, Default:ppc405_0 bootloop.
Default:ppc405_0_bootloop contains the MicroBlaze™ or PowerPC™ bootloop (Step
17) 14 executables that cause the MicroBlaze or PowerPC embedded processors to loop
atthe reset vector. This guarantees that the embedded processor stays in a known
goodstate. XPS creates the bootloops automatically for each new project. To make use of
the bootloop, mark the bootloop application in your XPS project for initialization of
block RAMs (BRAMS). Ensure that multiple applications are not initialized into the

BRAMs at the same time.
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# Add Software Application Project

C)

Project Name | HelloWorld|
Mote: Project Mame cannot have spaces.

ppcd05_0 E
[] Project is an ELF-only Project

Processaor

Chonose an ELF file.
Browse...

The ELF file is assumed to be generated outside XPS

Default ELF name is <sw project name =/ executable ef

oK ” Cancel

15. Double click on the Add Software Application Project. Choose a suitable project

name, such as “HelloWorld”. Don’t forget that the project name cannot have spaces.

Figure 27: Add Project

Select OK.

P {;\J Bus Interfaces ‘Ports |Addresses ‘
iy i e Iﬁ fName Bus Connection
Software: Projects [, .. Pppcdls 0
157 Add Software Application Project... ’.T; --ﬂ.-:.;'".'

) Default: pped05_0_bootioop f B-Saps bam_ T o T
= /%) Project: HelloWorld w - B pb._beam it bram
#|- Processor: ppcdl5_0 --ﬂ,-i‘agjopc_mﬂ?_ﬁ
- <@ pwc_ g3 sesef
|| @52 U 1
- ek generator [

Figure 28: Add Source File

IF Type

ppcéls 1M
bam bock 1003
ftagppc_cntlr 20e
proc_sys reset 2003
clocgi _genertor 2013

16. Once the project is created, it is necessary to add the embedded source file(s). Right

click on the Sources icon and choose to Add New File.
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@ Source/Header File to create and add to Project ﬁ

@l\._./‘l" % Tutorial 1 » SourcesC hd | 4f| Search pl
File name:  HWorld.d v
Save as type: | C/C++ Sources (*.¢*.c++".cpp;* e oal) v |

¥ Browse Folders

Figure 29: Hello World

17. For clarity and easy of file management, it is recommended that you create a

directory and store all your source files in it. For this example, a new directory called

SourcesC was created and the source file HWorld.c was created and stored there. This

will be an empty file.

Froject | Applications | |P Catalog

Software Projects
|c_JAdd Software Application Project...
m‘ Default: ppcd05 0 bootloop

= ¥ Project: HelloWorld

Processor: pped05_0
Executable; C\ECESS5_SPRING_200541

5]
=]~ Sources

C:./ECERS5_SPRING_200/Tutorial_
Headers

L RS s

=1 &n LN s

#include "xparameters.h"
#include "stdio.h"

int main (woid) {
print ("hello world ‘\r\n"):
return 0;

Figure 30: HelloWorld.c

18. Expand Sources, and then double click on the HWorld.c file to open it. All that is

needed in this source file is the seven lines shown above. This will print to the STDIO

(UART) the phrase “hello world”.
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Project | Applications | IP Catalog

Software Projects

Defautt: ppcd05_0_b

Eﬂdd Software Application Project...

ootloop

o N b L R

19. Right-click on the Project: HelloWorld and select Generate Linker Script.

=R 7 Project: HelloW, : :
- Processor: ppcdé Set Comnpiler Options...
- Executable: C:\E( Mark to Initialize BRAM=
Compiler Options Build Project
?--Sources Clean Project
| Delete Project...
Make Project Inactive

Generate Linker Script...

#include "xparameters.h"
#include "stdio.h"

/f

int main (woid) {
print ("hello world \r\n"):

return 0;

Figure 31: Linker Script

i @ Generate Linker Script ﬁ1

Sectionz View: Heap and Stack View:

Section Size (bytes) Memary Section Size [bytes) Memary

vectors (00000000 xps_blam_’rf_cntlE Heap D400 xps_bmm_'rf_chE
1ot 00000000 xps_bram_f _crii{ | Stack 400 xps_bram_if_crl{ |
rodata 000000000 xps_bram_if_crti{ |

rodatal 000000000 «ps_bram_f_crti{ |

sdata? 00000000 xps_bram_f _cri{ |

sbss2 000000000 xps_bram_f_crtif ]

data 000000000 «ps_bram_f_crti{ | Memories View:

datal (00000000 xps_bram_if_cntl z Memory Start Address Length

fooup (00000000 xps_bram_if_cnth z xps_bram_if_cntir_1| ;eFFFFO000 4K

sdata 000000000 xps_bram_f_crti{ |

shss (00000000 xps_bram_if_cntl

bss 00000000 xps_bram_f_critf = |

Boot and Vector Sections:

[ Add Section | ’Dalata Saction]

ELF file used to populate section information:
CANECEBS5_SPRING_2009\Tutoral_1\HelloWord“executable of

Section Address Memary
boot0 QeFFFFFFEC xps_bram_f_crir_1 Dutput Linker Script: |HelloWerld_linker_scriptd B
oot (cFFFFFFFC xps_bram_if_cntlr_1
0K || cancsl || Hep |
Figure 32: Memory Assignments
20. Click OK.
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Note:

1) The default linker script uses a fixed start address of OxFFFF0000 for PowerPC.
Modify the start address to reflect the address corresponding to the memory defined in
your hardware system. Default linker scripts assume a contiguous memory starting from
the address defined as the start address. If the application cannot fit into this contiguous
region, or if the application needs to be split across different memories in the system,
then a custom linker script is needed. Run the Generate Linker Script command to create
a custom linker script for the application.

2) If Output Linker Script default path says anything more than file name (example:
HelloWorld/HelloWorld_linker_script.ld), change it just file as shown in the above

figure.

1 #include "xparameters.h"
#include "stdio.h"

Project | Applications | IP Catalog

[

— int main {voi
|c_JAdd Scftware Application Project... c print ("hello world \r\n"):
] return 0;
585 4 Project: 7 )

Processar: Set Compiler Options...

s Mark to Initialize BRAMs

Compier 0 Build Project
Sources

Clean Project
Headers

Delete Project...

Make Project Inactive

Generate Linker Script..

|

Figure 33: Initialize BRAM

21. It is necessary to initialize the BRAM with the hello world project. Right-click on

Default:ppc405_0_bootloop and deselect the Mark to Initialize BRAMSs option.
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Choose the Mark to Initialize BRAMs option for Project: HelloWorld. There should

no longer be a red “x” on the Project: HelloWorld icon.

| Xilinx Platform Studio - Cy/ECES05. ¥ torial_1/system.xmp -

File Edit View Project Hardware Software [RETES@GNGITEGEGY Debug Simulation Windew Help

D3HG Oie wao ) i ITEENEN 0% P-ARS wE HX B
& P_E| =2 = 7. | A%%% N 22 Download Bitstream

= Program Flash Memory
Project | Applications | IP Catalog

rrmeruac—aporancters b
‘ Software Projects

2  #include "stdio.h"
3 /S

" o . 4 int main (void) {
ﬂMd Software Applicafion Project.. 5 print ("hello world \r\n"};
é""MDe'fault: ppcd05_0_bootloop 6 return 0;
=3 }a Project: HelloWorld 7

j rocessor: pped05_0

Executable: C\ECES95_SPRING_20091
. Compiler Options
-- Sources
- Headers

Figure 34: Update Bitstream

22. Under Device Configuration, choose Update Bitstream.
Note: If the following error occurs continue else skip to step 30.

ERROR: ConstraintSystem:8 - The file 'system.ucf' could not be opened for reading.
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ﬁﬁir{x Platform Studio - C/ECESS5_SPRING 2008/ Tutaral 1/systemxmp - [HWorld.c]
-

Project | Applications | IP Catalog

Software Projects
(] Add Software Application Project .
m Default: pped05_0_bootloop
= ¥ Project: HelloWorld
-- Processor: ppcd5_0
Executable: C:\ECE595_SPRING_200941
-- Compiler Options
-- Sources
. Headers

DB’EE_]‘Q {@E@ n@]x%ﬁ;jm @D.—EI@ Debug Configuration...
EEIZZZZ(ARRNON

=1 o N s L Ry e

Launch XMD...

::i.nciuze "3 3£ Launch Software Debugger...
include "s

File Edit View Project Hardware Software Device Configuration Iiam Simulation Window Help

p:4 XMD Debug Options...

Fﬁm TR

ff
int main (void) {
print ("hello world \z\n");
return 0;

Figure 35: XMD Debug Options

23. Under Debug, choose XMD Debug Options.
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[ @ XMD Debug Options ﬁ

Processor: ppcd05_0 Architecture: PowerPC

Connection Type

() Simulator @ Hardware Stub Wirtual platform

On-Chip Hardware debugging over JTAG cable

JTAG Properties | iAdvanced Options;

Read-Onhy Memory Addr: Size {in Hex):

Set ¥MD Memory map for PPC405 features

| UnUsed Memory Addr: | eS0000000

ICache Addr: |D«S0000000 Tag: |QS0010000
DCache Addr: | (S0020000 DTag: |xS0030000
DCR Addr: | B<S0040000 TLE Addr: (30050000
IS0CM Addr:

OK || Cancsl || Heb

Figure 36: XMD Memory Map

24. Under Advanced Options, select Set XMD Memory map for PPC405 features.



'@ Kilinx Platform Studio - C/ECESS5 SPRING 20092Eutnr[al L"sEtem.me - HWorId.ci-:: —

File Edit View Project Hardware Software Device Configuration Simulation Window Help

NPEL B o DRE0M AolE DebugConfiguration.. B A i g
F=ly ST AN W ﬁ XMD Debug Optiens...

1  #include "»
Project | Applications | IF Catalog 5 ; " 3% Launch Software Debugger..
Software ijECtS i {f ====f===|:===:l:l========================================:
L ) int main (voi

[c_JAdd Software Application Project... c print ("hello world \r\n"):

@Defauﬂ:ppcdlﬁ_l}_booﬂnop 6 return 0;
- [¥ Project: HelloWorld 7

- Processor: ppcd(5_0

Executable: C:\ECES95_SPRING_200541
+- Compiler Options
- Sources

Headers

Figure 37: xbash

25. Under Debug, choose Launch XMD.

B CXilimd,10.1\EDK\bin\nt\xbash.exe . E=IE X

Info:Firmuware version = 1168@.
tFile version of C:/¥ilinxs18_1-/IS5Esdata-xushdfuu_hex
tFirmuware hex file version = 1188.
tPLD file version = BB12h.
PLD version = B@12Zh.

JTAG chain configuration

IR Length Part Name
5057093 16 HCF32P
BabBPi1893 8 System_ACE
2 11373aM@93 1 XCINPIM

HMDx pud
C:/ECE595_SPRING_2689 /Tutorial_1
HMDx 1=
HelloWorld_linker_script.ld etc ppc4Bds_a system.mss
SourcesC hdl synthesis system.xmp
| xXps implementation system.bsh system_incl.make
hlkdiagram PCOTES system. loyg wizlog
clock _generator_ 0. log platgen.loyg system.make
data platgen.opt system.mhs
HMD:x chmod 777 data
susr-hinschmod: changing permissions of “data’: Permission denied
child process exited abnormally

Figure 38: Modify Permissions

26. Change the permission of 'data’ directory as follows: chmod 777 data. If it says
permission denied as shown above continue else skip to step 29.
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. System Properties ﬁ

Computer Mame | Hardware | Advanced |System Protection I Haﬂote|

You must be logged on as an Administrator to make most of these changes.

Performance
Visual effects, processor scheduling, memory usage, and virtual memony

Settings...

User Profiles
Desktop settings related to your logon

ngs...

| 0

Startup and Recovery
System startup, system failure, and debugging information

Settings...

[ Environment Varables... ]

| ok || Camesl | ool

Figure 39: System properties

27. Right-click the My Computer icon and select Properties. Select the Advanced tab.
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-

Environment Varnables

r

Mew System Variable

Variable n

Variable value:

ame: CYGWIN

nontsec

System variables

Variable

ComSpec

LMC_HOME

Value

C:\Windows\system32Yond. exe

DFSTRACINGON — FALSE
FP_NO_HOST_C... NO

CiWilinxy 10, 1NMSE\smartmodelintiinstall. ..

-

| New.. || Edit.

] [ Delete

)

| ok

] [ Cancel ]

28. Select the Environment Variables button. Under System variables, select the New

Figure 40: Environment variables

button. For the variable name, enter CYGWIN. For the variable value, enter "nontsec".

Select the OK button three times. If XPS was open, restart XPS so that it will recognize

the new environment variable.
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BN CAXilinx\ 10 1N\EDK\bin'\nt\xbash.exe
Info: Cahlg Type = 3. Revision = A.

able connection E“tahll“heﬂ.

irmuare version = 110
:File version of C: /Hlllnx/iﬂ 1/I15Esdataxushdfuu.hex
:Firmware hex file version 1188.
:PLD file wversion = B@12h

FLD version = 8812Zh.

WJTAG chain configuration

IR Length Part Mame
£5059893 16 HCF32P
BabBBiBe3 ] System_ACE
1127eB?3 14 #C2UP3A
HMDx puwd
C: /ECE595 _SPRING_288%Tutorial 1

C: /ECES?S _SPRING_2688% - Tutorial 1-data
HMD:: 1=

mystemn.ucf

BMD:x chmod 777 system.ucf

= | B ) |

= 1188.

Figure 41: Permissions Modification

29. Repeat step 26. Go into 'data’ directory and change the permission of system.ucf file

as shown above by using command: chmod 777 system.ucf

' ‘5 Xilinx Platform St_udin - C\ECE595_SPRING_2000\Tutorial_T\system.xmp - [System Assembly Viewl] _

File Edit View Project Hardware Software Debug Simulation Window Help

e @BX Br £ B

ntefaces | Pots | Addresses

Fraect | Aopcaons | IP Calag Pngram fleh rv:ler:.n.o.?r Bus Connection
Software Projects - | | @ p0cd 0
£ Add Software Application Project... H-®
[ Defaut: ppedl5_0_bostioon N r i@
= [l Project: HelloWorld b ) b bran__cri [ bram
- Processor: ppc405_0 H <P agepe_coti )
Executable; C:\ECE53_SPRING_2009\1 B P sy resel [
- Compiler Options 9 i
- Sources 2 clock_generator
Headers

Figure 42: Download Bitstream

30. If the entire software application fits on FPGA block RAM (BRAM) blocks, the

OFEL BinE @ e i Y UpdateBitstream | 'S PecA B
P

IP Type |P Version

ppcd05 100a

bram_block 1.00a
ftagppc_cntlr 201e
proc_sys_resst 2002

clock_genertor 2013

system can be initialized by updating the hardware bitstream with the BRAM
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initialization data. This updated bitstream can then be downloaded to the FPGA. Under

Device Configuration, choose Download Bitstream. The bitstream is initialized with the

executable. In the XPS (non-submodule) flow, this will result in the generation of the

<project>/implementation/download.bit bitstream filecontaining both hardware and

software.

Project Information Area (x] ;J Bus Interfaces | Parts | Addresses
Froject | Applications | IP Catalog Name Bus Connection IP Type
Software Projects L_Eﬂ'l-;‘_"‘_ . SPo0c405 0 ppcdls

[c]Add Software Application Project...
m Default: ppcd05_0_bootloop
= [¥ Project - HelloWorld
Processor: ppc405_0
Executable: C:N\ECES95_SPRING_2005\
Compiler Options
Sources
Headers

3

% rs - HyperTerminal

File Edit View Call Transfer Help

hello world

x write FDRI issued before g
Decryptor keys not used in
Match cycle = NoWait.
Match cycle: NoWait
'3": Programmed successful | « | 1
Elapsed time = ¥ =224 | Connected 0:077 Auto detect 9600 8-N-1
\
I INFO:iMPACT:2219 - S5tatus register wvalues:
s INFC:iMPACT - 0011 0111 1011 1000 0000 0000 0000 0000
P INFO:iMPACT:579 — '3': Completed downloading bit file to device.
I INFO:iMPACT - '3': Checking done pin....done.
é Done!

Figure 43: Output

31. Once the project has completed and downloaded, the HyperTerminal will display

hello world.
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