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About this document

Revision history

The table below displays the revision history for the chapters in this manual.

Chapter

Date

Revision

Changes made

All

August 2013

1.0

First publication

Contact information

For the latest news, upgrades and information about Artekit products, visit the Artekit web site at

http://www.artekit.eu

For technical support on this product, visit the support page at http://www.artekit.eu/contact or use the Artekit

forum.

For additional information about Artekit products, consult the sources below.

Information type

Resource

Technical support

support@artekit.eu

Literature www.artekit.eu
Sales sales@artekit.eu
Products forum http://www.artekit.eu/forums/
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UDP Demo

General description

This document describes how to install and how to use the SanitasEG Ethernet UDP VGA image demo on the
AK-MACHXO2-7000 board.

The design is based on the VGA controller provided by ArrowEurope (for information contact
fferrari@arroweurope.com) and Ethernet/UDP IP provided by SanitasEG (for information contact
sandro.pastore@sanitaseg.it )

Following the block diagram of the application.

.exe SW provided by sanitasEG
Windows PC

AK-MACHX02-7000 Board

SDRAM

ETH
Vga

ubP
% Bl phy SanitasEG controller
ETH anttas

Images are sent to Ethernet using a windows based PC and a sanitasEG proprietaty tool (provided as source

code with the ETH UDP IP).
The FPGA receives the images, stores it into SDRAM and the VGA controller sends them to the VGA monitor.
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ARTEKIT MACHXO02-7000 Evaluation Board

VGA R2R connector 20x2 Expansion Header

Optional
64 Mbit ESa =Y ol JTAG
FLASH spi p——TYTTETIE i o Sl
Spt ) EEEER . ‘ o rrn
5V Powerin | SRIC R MachX02
4x LED £ 64 Mbit
-------------------------- s SDRAM
RS232 oAb £ " - ....7..'..E Resetbutton
connector : - :UrE

SD card reader

Push-buttons

2x12 Expansion Header [‘L H
J45

USB connector
10/100 Eth Embedded programming

The AK-MACHX02-7000 development board is a full-featured hardware platform to evaluate the Lattice
MachX02 PLD Line. The complete schematics of the board are provided and can be download from the Artekit
website.

Main components

The AK-MACHX02-7000 Development board features the following components:

Lattice MACHX02-7000 PLD

10/100 Mb Ethernet adapter with link/speed LEDs
32Mb (4MB) serial data flash

64Mb (8MB) DRAM

1 RS232 (TX/RX only)

VGA output using R2R method

2 X expansion connector

4 user LED

4 user KEY

Lattice JTAG programmer/debug cable on board
25 MHz clock oscillator

Powered from USB cable or external 5V DC power supply

@RT@KDT — Copyright © 2013 Artekit Italy — All rights reserved — 5/8



[\RM\N Ethernet + UDP demo - For the AK-MACHX02-7000

i www.artekit.eu - Info: fferrari@arroweurope.com
Five Years Out e P

Demo contents

Demo database contains:

e UDP_demo.jed: FPGA programming file

e Udp_test.exe and rmp.exe : SW provided by SanitasEG for the demo
e Config.txt: configuration file

e Rgb565.dlIl extension for paint.net to rgh565 format

Demo description

Step 1: setting PC IP address

On the demo it is not present a DHCP engine.
It is necessary to set the PC IP Address to 10.0.10.1 Subnet mask 255.0.0.0

L Proprieta - Local Area Connection

Generale | dvanzate
Conneth tramite:

B8 IntellR]82579LM Gigabit Network Co

La connessione utilizza | companenti seguenti:

.@File and Printer Sharing for Microzoft Metwaorks ~
o2} 005 Packet Scheduler
o [riternet Protocal [TCPAP)
v
< >
Descrizione
TCRAP. Protocollo predefinito per le widM che permette la
cornunicazione tra diverse rebi interconnesse,
[ 1 tdostia unicana sullarea di notifica quando connesso
Matifica it caso di connettivits imitata o azsente
ok | [ anna
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Proprieta - Internet Protocol (TCP/IP)

Generale |

E pozsibile ottenere 'aszegnazione automatica delle impostazioni [P ze la
rete supporta tale caratteristica. In caso conbrario, sard necessarnio
richiedere all'amminiztratore di rete le impostazioni IP conette.

") Dttieni automaticarmente un indiizzo 1P

(¥ Utilizza il sequente indirizza IP:
Indirizza IP: (0.0 .10, 1 |

Subnet mask: (2%, 0 .0 .0 |

Gateway predefinito: | . . . |

{#1 Utilizza i seguenti indirizzi server DNS:

Server DMS prefernito:; | . . . |

Server DMS alternativo: | . . . |

Avanzate...

[ ok || amnae |

Step 1.2: Program the FPGA
Using the Diamond Programmer, program UDP_demo.jed into the FPGA.

# Diamond Programmer - Untitled *

File Edit Wiew Design Help
EEEIEICEE I
) p ) ) p -
Enable = Status Device Family Device Operation File Mame § Cable Settings o+
FLASH F ) o ) £ £
1 - Machxoz LCMEO2-7000HC _togram,erify EC.,l’w0rkJ'Latt|ce,l’demofarteklt,l’rlcETH,l’UDP_demo.]ed E Pl
o]
.’é‘ Cable: LsE2 v
m
< bR 4 i ——.
Cukpuk
Lattice ¥M Drivers detected (LATTICE, UISBZ) -
Programmer device database loaded
Scanning JSEZ Port FTUSE-O...
Scan completed successfully,
Check configuration setup: Start, =
1TAG Chain Verification, Mo Errars,
Check configuration setup: Successful,
v
Cubput Tel Console

Step 1.3: connect RJ45 cable
Connect the PC to the board with a Ethernet Cable (also a Switch/hub is allowed).

Step 1.4: verify the connection
You can verify the connection using the ping tool. Artekit board IP address is 10.0.10.2
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o C:AWINDOWS\system32\cmd. exe

Microsoft Windows HP [Uerszione 5.1.26H081
Gy Copyright 19852881 Microsoft Corp.

C:~Documents and Settings“~FFERRARI *ping 18.60.168.2
Ezecuzione di Ping 18.8.18.2 con 32 hyte di dati:

Rizposta da 18.8.18.2: hyte=12 {inviato 32> durata<ims TTL=188
Rizposta da 18.8.18.2: hyte=12 {inviato 32> durata<ims TTL=188
Rizposta da 18.8.18.2: hyte=12 <{inviato 32> durata<ims TTL=188
Rizposta da 18.8.18.2: hyte=12 <{inviato 32> durata<ims TTL=188

Statistiche Ping per 18.8.18.2:
Pacchetti: Trasmessi = 4, Ricevuti = 4, Persi = @ (@x persi).
Tempo approssimativo percorsi andatasritorno in millisecondi:
Minimo = Bms,. Maszsimo = Oms,. Medio = Bms

C:“Documents and Settings~FFERRARI >

Now the board is communicating with the PC through Ethernet.
Following the instruction in order to generate, to download and to view the images on the VGA Monitor.

Step 2: generate the image in .rgb565 or .raw565 format
It is suggested to use paint.net with rgh565 extension DLL (copy rgb565.dll into C:\Program
Files\Paint.NET\File Types)

Open a 800x600 image (any format) in Paint.NET and save it in .rgh565 format.

Step 2.2: setting up environment
Place into the same directory: Udp_test.exe, rmp.exe, Config.txt and the rgb565 to be displayed.
Navigate the a DOS shell into this directory.

Step 2.2: sending image
Using udp_test.exe you can send Image into SDRAM.

Syntax:
udp_test.exe <filename> <value[0-1-2-3...]; destination page>
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