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About this User Guide

Using this manual

This User Guide provides information on using DIMEtalk. The manual is designed to provide
information for users of DIMEtalk to become acquainted with the tool, its features and the functionality
it provides. After reading the introduction you should proceed with the getting started section which
describes how to install DIMEtalk and how to build a simple network. The implementation section
describes in detail how to use the DIMEtalk interface and contains information on components, devices,
connectivity and code generation. Several example tutorials are also detailed.

. For information on individual DIMEtalk components and data packet structure see the
DIMEtalk Reference Guide.

. For additional application notes please visit www.nallatech.com/applicationnotes.

. For information on using the DIMEtalk Application Program Interface (API) see the FUSE C-
C++ APl Developer’s Guide.

Symbols Used

Throughout this manual there are symbols to draw attention to important information:
v The red arrow symbol indicates a set of procedures to follow, such as installing

software or setting up hardware.

The blue i’ symbol indicates useful or important information.

The red !’ symbol indicates a warning, which requires special attention.

User Guide Format

The User Guide is divided into Sections, which are grouped into Parts. The parts divide the document
as follows:

. Introduction: Provides an overview of DIMEtalk and its key components plus a getting started
section which details how to build an example network.
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DIMEtalk Implementation: How to start using DIMEtalk System Design including a description
of DIMEtalk components, devices, connectivity and code generation. Example tutorials are
also detailed.

Related Nallatech Documentation

* Nallatech DIMEtalk Reference Guide

* Nallatech FUSE C-C++ API Developer’s Guide

* Nallatech FUSE System Software User Guide

* Nallatech Tcl Plug-In for FUSE Developer’s Guide
Abbreviations

* API Application Program Interface

* DAC: Digital-to-Analog Converter

* DIME: DSP and Image Processing Modules for Enhanced FPGAs

* FIFO: First In First Out stack memory

* FIR: Finite Impulse Response

* FPGA: Field Programmable Gate Array

* FUSE: Field Upgradeable System Environment

* IDE: Integrated Development Environment

e 1/0O: Input/Output

* PCI: Peripheral Component Interconnect

e SRAM: Static Random Access Memory

* TCP/IP: Transmission Control Protocol/Internet Protocol

* UCF: User Constraints File

» USB: Universal Serial Bus

e VHDL: VHSIC Hardware Description Language

Typographical Conventions

The following typographical conventions are used in this manual:

.

Red text indicates a cross-reference to information within the document set you are
currently reading. Click the red text to go to the referenced item. To return to the original
page, right-click anywhere on the current page and select Go To Previous View.

Blue underlined text indicates a link to a Web page. Click blue-underlined text to browse the
specified Web site.

Italics denotes the following items:
- References to other documents:

See the FUSE System Software User Guide for more information.
- Emphasis in text:

Enable Loopback should not be enabled until all other registers have been set up.

Xii
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FUSE Naming Conventions

Please note that the DIMEtalk clocks are named differently in the FUSE System Software compared to
this User Guide. The clock naming conventions are shown in Table I.

Clock Names in FUSE Clock Names in Documentation

System Clock (SYSCLK) Clock A (CLK A)
DSP Clock (DSPCLK) Clock B (CLK B)
Pixel Clock (PIXCLK) Clock C (CLK C)

Table I: FUSE Naming Conventions
Comments and Suggestions

At the back of this User Guide, you will find a remarks form. We welcome any comments you may have
on our product or its documentation. Your remarks will be examined thoroughly and taken into account
for future versions of Nallatech products.
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NALLATECH

The High Performance FPGA Solutions Company

Part l:Introduction

This part of the User Guide provides an overview of DIMEtalk and describes how to install the software and build a
simple network.
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Section |

DIMEtalk Overview

In this section:

. DIMEtalk Key Features

1.1 DIMEtalk Key Features

I.1.1 Introduction

DIMEtalk enables developers to design packet-based communications networks across multiple FPGAs. These
networks are then provided to the user through an automatic code generation mechanism for deployment within their
application design. DIMEtalk extends the capability of Nallatech cPCI, VME, PCIl, PCI-X and PCI-104 COTS FPGA
computing systems. This functionality offers a proven COTS solution, designed for ease of use, low risk system
integration/in-field deployment. Some of DIMEtalk’s key features include:

. Powerful tool for designing and deploying embedded communications networks within FPGA
systems.
. Networks provide integrated communication between user algorithm blocks in multiple FPGAs and

the host system (VME, cPCl, etc).
. Intuitive GUI software interface for network design.

. Drag and Drop User Constraints (UCF) editing for Nallatech hardware.

. Automatic synthesizeable VHDL code generation.

. Supports Xilinx, Virtex-ll, Virtex-1l Pro, Virtex-E and Virtex-4.
. Low FPGA resource requirements.

. Directly supports all Nallatech DIME-II hardware products.

. Dedicated DIMEtalk FUSE API functions - C/C++/Tcl'.

I. These functions can be found in the FUSE C-C ++ API Developer’s Guide.
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1.1.2 How DIMEtalk Works Within a Nallatech FPGA Computing
System

Figure | shows how DIMEtalk abstracts the features of the hardware platform to provide an easy to use development
environment for implementing applications on multi-FPGA systems. Standard VHDL design flows are complemented

with support for third-party compiler tools alongside an integrated C to VHDL Function Generator, DIME-C, enabling
developers to select the design flow most appropriate to their application.

Communications networks between algorithm blocks, memory and I/O interfaces can be rapidly created across
multiple FPGAs through the GUI-based application development environment. This functionality enables users to

develop complex high performance FPGA Computing applications more easily, reducing risk, cost and shortening time
to market.

(r FPGA 0 W( FPGA | ]( FPGA 2 N

Point-to-Point links across DIME-II Interconnect Fabric

Algorithm
Algorithm
Algorithm

Algorithm
Algorithm
Algorithm

DIMEtalk network fabric

\| i \ AN J
FUSE firmware
L 4 DIME-II FPGA Computing Hardware/
9= A
(" FUSEFPGA ) Host System
Computing Runtime
Software
> o J

Figure |: DIMEtalk in FPGA System

1.1.3 DIMEtalk Components

Once a user is familiar with how DIMEtalk works within an FPGA system it is important to consider the components
which make up a DIMEtalk network. Data networks are a well established way of communicating data around systems
yet many existing networking standards are overly cumbersome and overhead-heavy for use in FPGA systems. The
simple network design and low overhead of DIMEtalk has been developed specifically for communications within
FPGAs and between FPGAs in close proximity. Interfaces to longer distance and backplane interfaces mean that
DIMEtalk can be used in conjunction with these standards. DIMEtalk networks are composed of four categories of
underlying network components which the user can build together as required, to form the network on an

application-specific basis. The components are FPGA [P blocks, available through the software tool, DIMEtalk System
Design, and are shown in Table 2.
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Generic Description DIMEtalk System Design Symbol
Symbol

Routers direct data around

the network and
f interconnect  all  other
component types within a

physical device.

Bridges move data between
— physical devices across a Roc Aockat 4] 210

B . o

f \ defined physical media (i.e. % _ '_%

L, ! between FPGAs). HEE e —

Nodes are the user
interface to the network
and can be connected to
User FPGA designs via
node interfaces (Block

RAM,SRAM, DDR SDRAM,
ZBT, FIFO, Memory Map).

Edges interface the
network to/from another
data  transfer  standard
(such as PCI, PCI-X,VME,
Ethernet or USB on
Nallatech cards).

Table 2: DIMEtalk Components

Figure 2 shows how these components can be used in an example multiple FPGA network on Nallatech hardware
(BenNUEY motherboard, BenDATA and BenADDA modules). The role of each network component is explained

below.
l. The Edge component allows the network to interface with the PCl FPGA.
2. The Router receives data from its edge component. Routers pass data around the network and connect
all the component types within the device.
3. The Router passes data to Nodes which are the user interface to the network.
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4. Bridges move the data between devices.

Figure 2: Example Multiple-FPGA Network

1.1.4 Building and Managing DIMEtalk Networks

Once the components which comprise a DIMEtalk network are understood the next stage is to start building a
network using the software. The DIMEtalk System Design tool allows a user to manage and configure the basic blocks
to form complex and useful networks with little input required. Network component type, quantity and location are
defined within each FPGA to meet the requirements of the end application. This tool can be accessed through the
windows start menu by selecting ‘Start > Programs > Nallatech > DIMEtalk Design Tools' and 'DIMEtalk
System Design' which brings up the DIMEtalk System Design tool as shown in Figure 3. Full instructions on how to
use the tool are provided later in this manual.

** [IME talk Systams Design
Fle Ct Vew Ltiies Generation el

DR & ¢ Y0H e+ & a&F

Egen | Bani: el FPYSA rodss | ZET Nodes | Bridges | Fouters | System | SORAM | DIME.C | Lgacy Siock M tades |

Pl Hoot Intertoge |

Figure 3: DIMEtalk System Design

Having defined the network, user blocks of design (VHDL or VHDL-wrapped source) can be imported and
interconnected to the network in the DIMEtalk System Design tool. FPGA /O ports for the whole design can be
mapped to the device pins, using the high-level drag and drop Device Editor. VHDL code and user constraints files for
the network are then automatically generated by DIMEtalk System Design. This code can then be added with
additional user designs and code if necessary, before being compiled using standard synthesis and implementation
tools.
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Section 2

Getting Started

In this section:

. Installation

. Building a DIMEtalk Network

2.1 Installation

2.1.1 Host System Requirements
The following minimum system requirements are recommended for the DIMEtalk host PC:
. Pentium Il 800 MHz or equivalent
. [28MB RAM
. 200MB Hard Disk
. Windows™ 2000/XP operating system
. 1024 x 768 pixels screen resolution, |6-bit color
. Display setting 96dpi
. Xilinx ISE 7.1 service pack 4 Foundation tools (for bitstream generation)I

. FUSE for Windows v2.18.2

. Macromedia Flash Player (for interactive tutorials)
. Web Browser

. Administrator privileges on the system

. System language set to English

DIMEtalk may also operate under Linux using the WINE application interface layer. Please note however
that this option is not supported by Nallatech.

v To install DIMEtalk on Windows 2000/XP use the following procedures:

l. Insert the supplied DIMEtalk installation CD into the system’s CD-ROM drive and wait for the CD to
autorun. If autorun does not start click ‘Start->Run’ from the taskbar and run the following program:

I. For the HI0I series components ISE 8.2 or above is the only supported ISE release.
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CD_Drive:\ autorun.exe. In the DIMEtalk menu which appears, click on ‘Install DIMEtalk Design

Tools’.

2. The DIMEtalk setup wizard appears. Work through the series of dialog boxes until the ‘Finish’ box is
reached.

3. Click ‘Finish’ to install the software.

2.2 Building a DIMEtalk Network

This section describes how to create an initial DIMEtalk network and provides an introduction to the tool and its
various components. This initial example can be used to explore the various options in the DIMEtalk System Design
toolbar and menus, and to become familiar with the network creation process. Figure 4 shows a simple network in the
DIMEtalk System Design tool containing a node, a router and an edge. Note that the exact order of the component
tabs are configurable so they may not look the same between different systems.

*" [IMEtalk Systama Design *
Fle Ct Vew LUtiies Generation lel

OB & ¢/ sl Ler 828

Eetpen | Banic mhemal FPYSA rodss | ZET Nodes | Bridges | Fouters  Syitem | SORAM | DIMEC | Lagacy Siock M Hades |

%208

BarhUEY ()
BerhUTY: PCI & Vinew®2 Thise $ot DINE mothebosd

Bhock_tarn i [Ada 1)
clocks 0
pei_hoat_nteface I Ada 0]
rinden 0

ot EY_fiace oot

Figure 4: Initial DIMEtalk Network

Figure 5 shows how these components (node, router edge) relate to the physical hardware used - in this case a
BenNUEY-PCI motherboard

Figure 5: Initial DIMEtalk Network Projected onto Hardware
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v To build a new DIMEtalk network use the following procedures:

l. In the task bar select ‘Start > Programs > Nallatech > DIMEtalk Design Tools' and 'DIMEtalk
System Design' which brings up the DIMEtalk System Design tool. The first step is to choose a
component. This enables a user to connect a network to the available host. In this case it is assumed
that the motherboard is connected to a PCl bus. Therefore select the PCI component in the ‘Edges’ tab.
Once the button is depressed, click in the window area below to insert this component. When a
component is placed down the user is prompted to enter a name for it. Enter a name and click ‘OK’ as
shown in Figure 6.

DR & ¢ Y0H e 8 a&F

Ecigen | Banic mhemal FPYSA rodss | ZET Nodes | Bridges | Fouters | System | SORAM | DIME.C | Lgacy Siock M tiades |

Emter name of component

[add )

Figure 6: PCI Edge
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2. At the heart of DIMEtalk networks are the routers which allow packets to move between various
components in the network. Go to the ‘Routers’ tab to select the Router component and place it down
in the network as shown in Figure 7.

T
DeE & e 0B L@r 828
Ees | Banc iemal FPGA nodes | ZET Modes | Bridger  Pousers | System | SDRAM | DIMEC | Legacy Biock M Hades |
pa_host_rtedaen (1] fuks 0]
Figure 7: Router Component
3. A functional node, in this case a block RAM component, should be placed down to ensure the network

can be implemented properly. Go to the ‘Basic internal FPGA internal nodes’ tab and select the block
RAM node as shown in Figure 8.

*" [IMEtalk Systema Design *

e het_randnen_ ) Ak 0]
[

Foce mry v binring |
q’.,.nm.. [
-y

Figure 8: Block RAM Component

4. Once the block RAM node has been placed down there are certain parameters associated with the
node which can be changed. For example the memory address width can be altered which changes the
size of the memory created by the network. To do this right-click on the block RAM component in the
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network and select ‘Edit’. In the component editor go to the ‘Parameters’ tab and change the address
width from 12 to 9 as shown in Figure 9. Changing this width from 12 to 9 creates a 512 word memory.

DR & ¢ Y0H e 8 a&F

Epes B intemal FPUSA noder | BT Nodes | Bridges | Fouters | System | SORAM | DIME.C | Lgacy Siock M tades |

PhltolNO

" Component Editor - block_ram 0

Heste eriter

Aakehes ik (12 = AT wench] 4

iAds 1]
imtedace [ Add:0]

Figure 9: Edit Block RAM Memory Address Width

The components must now be wired together using the red terminals at the side of each component.
Press the left mouse button when the cursor is over the red terminal on the right of the block RAM
node. While holding the mouse button down, move the cursor over one of the red terminals on the
right of the Router. When the cross cursor is directly over a red terminal, release the mouse button. A
wire should appear connecting the two red terminals together. Repeat this step to wire the red terminal
on the PCl Edge component to the Router. The network is now wired together as shown in Figure 10.

*" [IMEtalk Systama Design *

Fle O3t Vew Utikies Gensrstion leb

DR & ¢ Y0H e 8 a&F

Epen Wi imtemal FPUSA noder | BT Nodes | Bridges | Fouters | System | SORAM | DIMEC | Lgacy Siock Al tades |

PhltolNO

bkock_taen, ([ bl 1 |
eci_hasl_intedace 0 Add:0]
router 0

Figure 10: Wired Network
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The device on which this network will reside must be defined. Right-click in free space and select

6.
‘Create>Device’ from the menu which appears, as shown in Figure | 1.
" DIMEralk Systema Design ®
Fle [t Yew Utities Gensrstion Help
DeR& ¢ xR L@ 828
Epen Wi imtemal FPUSA noder | BT Nodes | Bridges | Fouters | System | SORAM | DIMEC | Lgacy Siock Al tades |
PhlkodND
-
L 5ot 0 A
o router 0
Figure 11: Create a Device
7. In the device selection window shown in Figure 12 select the BenNUEY-PCI motherboard and press

‘oK.

OeE&se yBB L0+ @28

Eaes Basicirtemal FPSA noder | 2T Modes | Hridges | Fosters | System | SDRAM | DIMEC | Legacy Biock M Hades |

Plht.08RO

Select a device for the network

| Nalatech Modes |

B wm

BrrERA D] AardlET 4o FarhUEY 40 []
motherboad wipep0a  vise psla

kch_iaen DAk 1|
pei_hast_ntedsce 0 Add 0]
e 0

Figure 12: Device Selection
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8. Choose the device option from the list of supported options to insert a device into the design window
as shown in Figure |3.

OeE&se yBB L0+ @28

Eaes Basicirtemal FPSA noder | 2T Modes | Hridges | Fosters | System | SDRAM | DIMEC | Legacy Biock M Hades |

PLbkosRO

" Belect a davice far the netwsr
=

T Wt w2y 00 152 4
1 Vi uc2v2000 1152 5 boch_taen (A3 1]

1 Wit w3000 152 6 &:ﬁ:.mmlm ol
1 Wrted ac 200 1152 4 =

1 Vit 3l 000 111525
7 Wit a2 00 M52

Figure 13: Device Type

9. Once the BenNUEY-PCI device is placed down on the network it should be resized by dragging the
resize handle in the bottom right hand corner to cover all the components as shown in Figure 14. This
informs DIMEtalk that all these components are to be assigned to this device.

" BIMEtalk Systema Devign ®
Fle B Vew Ltities Generstion el

DR & ¢ Y0H e 8 a&F

Eaes Basicirtemal FPSA noder | 2T Modes | Hridges | Fousters | System | SDRAM | DIMEC | Legacy Biock M Hades |

PLbkosRO

EerllLEY_)
DerhlUY: PC1 & Vinew®2 Thvee Siot DINE motherbosd

kch_iaen DAk 1|
pei_hast_intedsca 0 Add 0]
router 0

Figure 14: Resize BenNUEY-PCI Device
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10. All FPGA devices need a component to handle clocking and resets. Go to the ‘System’ tab to select the
Clock & Reset component and place it down on the device, then click on ‘OK’ as shown in Figure 15.

" BIMEtalk Systema Devign ®
Fle B Vew Ltities Generstion el

DR & ¢ Y0H e 8 a&F

Ees | Banc miemal FPGA nodes | ZET Modes | Hridges | Fowtsrs  Syitem | SDRAM | DIMEC | Legacy Biock M Hades |

%@

[
L

mwu",ﬂ
BerhUTY: PCI & Vinew®2 Thise $ot DINE mothebosd

Bhock_tarn i [Ada 1)
clocks_0
pei_hoat_nteface I Ada 0]
e 0

ToofBentEY_DiDeace osos

Figure 15: Clock & Reset Component

[ Before continuing further, the network should be saved. Click on the disk button (right) in the
toolbar menu and save the network to an appropriate location as shown in Figure 6. H

OeE & se yBB Lo+ @28

Ees | Banc miemal FPGA nodes | ZET Modes | Hridges | Fowtsrs  Syitem | SDRAM | DIMEC | Legacy Biock LM Hades |

% B .
Savein |13 SimpleNetwork. -] + /¢ -
Ll

EerllLEY_)
DerhlUTY: PC1 & Vi

Flerane | l S block_tarn ([ Add 1]

clochs 0
;b"o-' Sien ot e [DOMERSh, 3 Fies [ ] - Caneel el hoat_ntediace_ 1 Add: 0]

EM ~— - ]

Figure 16: Save Network
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12. The final stage is to compile the VHDL for the network. First press the Generate VHDL
button (right), then click on ‘Save’ in the dialog box to create all the appropriate VHDL files ‘ &5
as shown in Figure 17.

i uuilul"ISyn'l;m'u-u.n|'l'.-'umu'mnl'ﬂ-v¢"n'yuq-=-||um.n;ﬁu'npuhr-mhmliumﬂ;.ml
ORI & ¢ vl Lt 828
Eeiges | Bani miemal FPYiA rodes | ET Nodes | Bridger | Mouters Syitem | SDRAM | DIMEL | Lgaey BockAM Hades |
\5@ o a
>l Swei [ DT =] + @ -
Eanpiec
seurce
f s -
fwah-a-llal' LY
EerblUEY_ |
P i Sive bkt 0403 1]
reiton U Sy ntigpe [TOL Commarrd P (0l =] Caneel :ﬂm‘imuulm-m
~ - e 0
Figure 17: Compilation Button
13. A list of all the files created appears'. In order to build the network simply click on ‘Build’ to start the

build process - this calls the Xilinx ISE tools.

 DIWAEtal Syatames Design {C:AimatadAdtdesign o jocts\d samples's mpleblaes riteimplanarwsric 813]

OeR&se xBR Lo+ 888

Esiges | Bani miemal FPYiA rodes | ZET Nodes | Bridger | Mouters Syitem | SDRAM | DIMEC | Lgaey BockAM Hades |

[BermsiedFiet | Gererston Log |
Mita [ Coevonaen
= Orwmell usied [TCL. Sienp|
c e e 1L Sespr)
[ wtigri Phoga Dhaliridicn o sostosie s TCL beepd [ned dsssubable £oia]
C ” sarghel Lo ¢ Enamgle C fle shamng DIMErab AP wsarge
Prect e f
(= Topecti’L s sampbalwrebwork b Feader fe Conbanng netwod: desciphon
= TopectiiL Lint of o bk Top.
= 1o bl TCL
[§ VHOL
[ ¢ (Nen 5% T promect e
[ B =10
[= Clen  VHOL BerUIET_ 0
[ oy Ok TOL 0
[ Y (il Lisk o d coun e 0
[= _Uhbld. DerhUEY_0
L
e
Do aves Congana
s

Figure 18: Build Network

I. For a complete listing of these files and their functions please see Table 4.
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14. When the script completes a report of how many warnings and errors have been produced is displayed,
as shown in Figure 19. The DIMEtalk network is now built.

. DMEralic Systamas Dusign [C:\dimatafidtdunignPro jects\Usamples\Simplsbis taoriiabmiple ne e rie d13]

OEE 86 xOb Lo a8

Edges | Basic intemel FPGA nodks | ZDT Modes | Biidges | Pouters $ystem | SORAM | DIMEL | Legecy Block M Nodes |

EL

. Running TCL script dimabufld,tcl
Log

srepping level for chia deviee i3 '1'. Addicional informacion on "arepping -
level™ 1 mvailable ar suppore.xdline.com.
Opened conscraines file BerNUEY_D.pef.

Tue Sep 06 17:20:16 2005

Running BRC. I: Furring TCL serigt demebuld, i comphéts.
DRC dececeted 0 errora and O warnl ‘Warnings | 753
Cremping hic map. .. Emors 10
Baving bit stream in “heaouey 0.
St bt i
BITGEN of BeoNUEY_0 complete : Tu ons
>
« »
[iassassssssanss sl

Figure 19: Warnings and Error
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NALLATECH

The High Performance FPGA Solutions Company

Part ll:DIMEtalk
Implementation

This part of the User Guide provides detailed information on how to use DIMEtalk and its key component - DIMEtalk
System Design. Two example tutorials are also provided here.
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Section 3

Using DIMEtalk

In this section:

. Designing a DIMEtalk Network
. DIMEtalk Components
. DIMEtalk Devices

. Connectivity and Constraints
. Code Generation
. Xilinx Project File
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3.1 DIMEtalk System Design - Designing a DIMEtalk
Network

3.1.1 Overview

In order to create a DIMEtalk network the required nodes must be specified on the various programmable logic
devices in the system and connected to each other and the wider system. The tool provided for this process is
DIMEtalk System Design, which enables the user to specify the location and type of all nodes, bridges, routers and
interfaces used in the system. Once the network has been planned, DIMEtalk System Design can be used to
autogenerate all the required VHDL files to create the design.

3.1.2 Starting DIMEtalk System Design

DIMEtalk System Design requires minimal memory and disk resources and runs under all Microsoft 32-bit Windows
versions. DIMEtalk System Design can be started in two ways:

. Double-click on the DIMEtalk System Design desktop shortcut
or
. Choose ‘Start->DIMEtalk Design Tools->DIMEtalk System Design’ from the Windows start
menu

When the DIMEtalk System Design tool appears as shown in Figure 20 a previous design can be -~
EJ loaded using the Open File button (left) or by choosing ‘File->Open’ from the menu. A new D
network design can be created by clicking on the New Design button (right) or by selecting

‘File>New’ from the menu.

& DIMELaB Systems Design
Fie Edt WView LUbites Gonerabion Help

OEE S ¢ YOE @+ & 5 8

et || Bas: mheinal FPTA nodes | ZHT Modes | Biaigess | Floutets | Syates | Logacy BlockFAM Nodes |

Figure 20: DIMEtalk System Design Editor
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3.1.3 Toolbars, Tabs and Menus

Toolbar

The DIMEtalk System Design toolbar provides quick access to frequently used operations and commands. The
toolbars used in DIMEtalk System Design are shown in Figure 21 with their functions listed.

Load Design Print Redo Copy Refresh Open Library Manager
A

»
»

53 & ¢ Yl Lor & a8

&

[

Route Goupa Generate Help
Network Level in VHDL
Connections Network

New Design Save Design Undo Cut Paste

Figure 21: DIMEtalk System Design Toolbar

Tabs
The tabs used in DIMEtalk System Design are shown in Figure 22.

B B B B 50 58 5 S5 6 0

ST

| Basic internal FPGA nodes | ZBT Modes | Bridges | Routers | System | DIME-C | Leaacy BlockFiaM Nodes | Vitess DDR2 Memary | DDR SDRAM |

l | _— _

REBEZD DAFBEI L FEEES

Figure 22: DIMEtalk System Design Tabs

S
&
i
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Menus

The menus available in DIMEtalk System Design provide the same functions as the standard tool bar with additional
features such as the ability to save a design as an HTML file as well as other specific functions such as packaging up a
design and zooming in on the navigator using the ‘Navigator Zoom’ menu. The menu contents are shown and
explained in Table 3.

Description:

Allows user to:

File menu create a new design
- open an existing design
22 DIMEtalk Systems De P g g
Edic Wiew Utiities close a design
0 tiew Chrn save a design
5 Open Chrl+O desi i |
O save S ;claop.en ab esign, list recently open
Save s ChrHHAl+S fles in submenu
Close print the current view
£ Reopen E document in  HTML  (see
Print “Document a DIMEtalk
Document in HTML Network in HTML” on page 25)
el Exit exit DIMEtalk
Edit menu undo last action
DIMEtalk Systems Desig redo last undone action
Tl View  Utiities  Gene cut an item
& Unda Chrl+z copy an item
‘@ Redo  Ciri+Ak+z
L paste an item
M ocut Chrl
15 Copy Chrlec delete an item
(B paste ey select all items in DIMEtalk System
} ﬁ Delete Del & Design tool
[B) select al  cCrri+n
View menu view Library Manager
; refresh Library Manager
alk Systems Design Y g
PPN | liitics  Generation  Hi zoom in or out on the Navigator
= Q Library Manager  Chrl4M panel
- ?a Refresh FS
E‘O, Mavigator Zoom L
Utilities menu package a design into one folder
which stores all the components
stems Design * and XML files for the design, this
WHILIEN Generation  Helr allows user to move projects from
16:) Package Design ! one PC to another or archive them
for later use

Table 3: DIMEtalk Menus
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Description: Allows user to:

Generation menu * generate network code

e set Placer effort level®

Generation « set Router effort level?

é Generate Network Code

EE Placer Effort 4
i EE Router Effort 4
Help menu * view Help contents
* view information about DIMEtalk
* view range of interactive tutorials
18 Help Contents » view Nallatech’s website
o About
i Tuborials

G} vvowy, nallatech. com

Table 3: DIMEtalk Menus

a. The ‘Placer Effort’ option is passed through to the Place and Route process in the Xilinx ISE software. The Standard, Medium or High
setting relates to how long an algorithm spends looking for a correct solution - the higher the setting the longer the time spent look-
ing for a correct solution, and the higher the possibility of finding one.

b. The ‘Router Effort’ option is passed through to the Place and Route process in the Xilinx ISE software. The Standard, Medium or High
setting relates to how long an algorithm spends looking for a correct solution - the higher the setting the longer the time spent look-
ing for a correct solution, and the higher the possibility of finding one.

Document a DIMEtalk Network in HTML

As mentioned in the previous table DIMEtalk System Design enables the user to generate an interactive HTML
document that describes their system. This shows all connections and components, allowing the user to share design
information with others. For example, the DIMEtalk network which was created earlier produces the HTML files
which are created and stored by default on C:\Program Files\Nallatech\DIMEtalk\projects\Examples\Simple Network.
Figure 23 shows these HTML files. For an overall view of the network click on the file named Top.html then click on
the various network components as shown below to bring up the parameters, connections and support files for each
component in the network - in this example the components include a block RAM node, PCI Edge, Router and Clock
& Reset.

Figure 23: Document in HTML
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3.1.4 DIMEtalk System Design Tool

Figure 24 shows the DIMEtalk System Design tool which displays the various components used to construct a
DIMEtalk network. These include a block RAM node, a router, a PCl edge, and a Clock & Reset component. which are
wired together to form a basic DIMEtalk network. Also highlighted are the tree view and navigation windows which
provide alternative views of the created network.

Clock & Reset Component Device BlockRAM Node Navigation Window Tree View

#° DIMEtalk Systems Design *

File B View Ulilties Generstion Help
ORS¢ ¥Bh e & 38
Edget || Basic inteml FPTRA nodes | ZBT Nodes|| Biidges | Routers | System | Legacy BlackPidlt Nodes |
= ﬁ s,
o (i . |2
v
BerNULY_ 0
DerNULY: PCI & Vintes®2 Thiee Skot DIMEA motherbosrd 2
ot 1024 Bkt ._E—
OB rode #1
bhackram_hiid_§
Blockien 024 0{Ad4: 1|
wocks_0
B e pur ey oei_bosl_ikerfsce 0 Add 0]
S g ‘ wnien_0)
4 W v Eo
l Vl O stk 0
[ =i PCI Howt BF -
hnmwu ‘
pal_hest_intertase 0
Router PCI Host Interface Edge

Figure 24: DIMEtalk System Design Workspace

3.1.5 DIMEtalk Component Library Manager

The Library Manager enables the user to customize the layout and appearance of the DIMEtalk design
window. To open the Library Manager, shown in Figure 25, click on the Library Manager button (right) in a
the toolbar or select ‘View>Library Manager’ from the menu.

&l Comporent Librar "
Urary Addeolivory [rgn o A

[ Campenent | Lirary Log |

= G D
# & Basic intenal FPGA nodes
B @ ZET Moder
v B Brdges

# B Syntem
¥ @ DIMEC
¥ B Legacy Block R Modos

_ oo |

Figure 25: DIMEtalk Component Library Manager
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For an example of using the Library Manager please see “Using the DIMEtalk Library Manager - a tutorial”.

3.2

DIMEtalk Components

This section provides an introduction to the components of DIMEtalk and how they can be used to create and
manipulate networks. For more detailed descriptions of the specific components please see the DIMEtalk Reference

Guide.
3.2.1

What are Components?

Components are the building blocks which are combined to make up a DIMEtalk network. They consist of routers,
nodes, bridges and edges.

3.2.2

Utility components are used to support the other components on hardware, managing clocking,
grounding and resets.

Routers direct data around the network.
Nodes are the user interface to the network and can be connected to user application designs.

Bridges move data between physical devices across a defined physical media (for example between
FPGA:s).

Edges are a special type of node that indicate data entering/leaving the network from another data
transfer standard (such as PCI, Ethernet, USB on Nallatech systems).

Test components allow users to check that nodes are functioning properly. These components
consist of a FIFO Test Loopback and a Memory Map Loopback.

User components can be added into a DIMEtalk network. These components include the externally
generated VHDL component and previously created DIMEtalk components.

Testbench components allow users to simulate devices in order to test networks in simulation tools
(i.e. ModelSim).

Adding Components

The first stage in generating a DIMEtalk network is to add and connect the various communications components for
the design. This is done in the DIMEtalk System Design tool.

v

To add a component to a DIMEtalk network use the following procedures:

In the DIMEtalk System Design tool select a component from one of the component tabs.

Click in the design space to place the component down. The component is then displayed (shown in
Figure 26).

22 DIMEtalk Systems Design *

File Edit View Utiliies Generation Help

DEE & 9 ¢ X ®BF

{Edges ] Basic intemal FPGA nndas} ZRT Nndesl Bridges

- F PCI Host I/F
alk edge

Figure 26: Add a Component
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3.2.3

Connecting Components
To connect components in a DIMEtalk network use the following procedures:

In the DIMEtalk System Design tool move the cursor to the terminal of the first component.
When the cursor turns into a cross press the left-hand mouse button.

Move the cursor to the terminal of the other component, keeping the mouse button pressed when
joining components.

When the cursor turns into a cross and the name of the component appears, release the mouse button
to join the two components. To put an ‘elbow’ in a wire click on one of the dots on the wire and drag
the wire to the appropriate place as shown in Figure 27.

22 DIMEtalk Systems Design *

File Edit View Utities Generation Help

O 8 9 ¢ %0l L & &

] Legacy BlockRAM MNodes

Edges] Basic intemnal FPGA nodes] ZBT Nodes} Bridges :F

%

PCI Host WF
IMEzalkc edge #0
os1_imerface 0

Four way non-blocking = =
4@- DihiEgalk Ruter
router_01

Figure 27: Connect Components

At any point during the creation of a DIMEtalk network changes can be made using the ‘Edit>Undo’,
‘Edit>Redo’ menu commands. Also note that a network can be saved using the ‘File->Save’ menu
command. If a design is closed without being saved, DIMEtalk prompts the user to save the network.
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3.24 Manipulating Components

DIMEtalk components can be manipulated using the right-click menu, shown in Figure 28, which is displayed when a
network component is right-clicked in the DIMEtalk System Design tool. The function of each menu item is also listed
in the following figure.

Opens the component Set the address of a node Renames a component
editor

Cuts a component from (& Edit {
the network to the chanae Mods Addre
clipboard d Copies a component to

Rename the clipboard

|/

hA
Pastes a component to a Cut Clrl+x /
. Copy Chrl+C4]
new location
i Paste Chrl+y

Deletes a component

Delete el €
Flips a corpponent so Fhe s Fip Chrl+F
user termma}ls are fac'mg Creates a device,
in the opposite direction Create *—subsystem, note, VHDL
Routes the wires in a ly Route Rlebwork component
network /, Route Component Wires
/Export Attributes\
\
Routes a component’s Saves a component as an
wires .attr file

View a component’s
datasheet

Figure 28: Component Manipulation

3.2.5 Using the Component Editor

The component editor, shown in Figure 29 gives complete details of the DIMEtalk component and allows a user to
alter the clocks and resets. It is accessed by right-clicking on a component in DIMEtalk. The component editor is split
into five tabs which provide different information about the component.

2 Component Editor - block_ram 0

[Genersl | Signals | Suppert Fies | Pasameiess | Instance Consteaints |

It [k _parn i
e rﬂilxlﬁmhh :
Short Dssphon [BlochTiam Node 1

N e —

Cancel on

Figure 29: Component Editor

General Tab

This tab shows details of the selected component and identifies it through a short and full description, its type and its
location.
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Signals Tab

The ‘Signals’ tab shows the external interface to the component. This tab can be used to alter the default connection
for signals and resets. For example, right-click on dt_clk connected to CLKA and choose ‘Set Group
Type>Clock>Clock B’ from the menus.

Support Files Tab

The ‘Support Files’ tab shows all the files that are required for any design using this component. These include the
firmware parts of the component, additional software and documentation. Double-click on any file to open it using the
default filetype handler on the development machine.

Parameters Tab

This tab contains the generics defined by the component. Some of these are editable - for example the size of new
FIFO components can be set here.

Component Constraints Tab

This tab shows the various constraints which are placed on a component.

Instance Constraints Tab

This tab shows the constraints which are placed on a particular instance of a component. Note that any values the
user enters for the instance constraints override the component constraints.

3.3 DIMEtalk Devices
3.3.1 What are Devices?

Devices represent the physical hardware deployed within a DIMEtalk network and are linked together by components.
This hardware includes:

. BenONE, BenONE-PCI-104, BenERA, BenNUEY-PCI, BenNUEY-PCI-104, BenNUEY-4E, BenNUEY-
PCI-X and BenNUEY-VME motherboards.

. BenADDA, BenBLUE-Il, BenBLUE-Ill, BenBLUE-V4, BenDATA-Il, BenDATA-V4, BenDATA-DD,
BenDATA-WS, BenHOTLINK and BenPRO modules.

. XtremeDSP Development Kit.
3.3.2 Assigning Components to a Device
v To assign a component to a device use the following procedures:

l. Right-click on a component or in the design space to open the menu.

2. Select ‘Create Device’ from the right-click menu.
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3. In the dialog box (shown in Figure 30) select the device required for the design. Click ‘OK’ on the
relevant motherboard or module which displays a build option menu showing the FPGA speed grades
and package types available for the hardware.

29 Select a device for the network D@@

Nallstech Matherbaards | Mallatech Modules | il <tremeDSP Kits | Mallatect 4| ¥

B @m @m m &

BenER& cPCl BenMUEY-4e  BenMUEY-4e BenMUEY PCl BerMUEY-..
motherboard  w2pro p20 a.. w2prophl a..  Motherboard

Cancel

Figure 30: Assign Components

4. The device should now appear in the design tool as a green box which can be dragged over the
components in the network as shown in “Building a DIMEtalk Network”. This places all the components
into that device.

3.3.3 Using the Device Editor

The Device Editor allows a user to map the nets in a design onto physical pins by dragging the unassigned nets onto
the appropriate pins. The list of nets comes from the connections that were wired to the top level in the design. The
Device Editor is accessed by right-clicking on a device and selecting ‘Edit’ from the menu.

Assigning Signals

The principle function of the Device Editor is to assign signals to pins - this is done using the Constraint Editor
function within the Device Editor. The following example shows how to assign LED signals to the pins of a block RAM
node. Firstly the user should select the block RAM node, right-click on the lower black terminal (block RAM doorbell
port) and select ‘Wire up a level’. Then right-click on the device and select ‘Edit’ to open the Device Editor as
shown in Figure 31.

Right-click on block RAM doorbell port and select ‘Wire-up a  Right-click on device and select ‘Edit’ to open Device Editor
Level’

1 i Ay g . Vgt F e i S o ) b Bl e e vt e Pt I

Figure 31: Assigning Signals to Pins
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With the Device Editor open go to the right-hand Device Information pane and double-click on ‘blockram_1024_0’ as
shown in Figure 32.

Systemiew Edt Devioss | Log |

Double-click to open the

. . BenNUEY_D
Constraint Editor e ; ;
Device Options Device Information - Double click component names to edit local constraints
\  Vites2 4230004111524 - Tlbal Variabes

C Viter? 5c2vI0004N1525 /- Resolved Constiaints

011526 # Unused Pins

 Witek? ke 2B T * peLhost interface 0
4. outer 0

 Vilex2 vc2vE000(11525 "

 Vilex2 ve2vE000HI152:6

7 Viter2 »c2vB000-1152-4 Component class constraints

PR Specilc instance constraints

- + Unconshiained signals
Vitex2 xc2v8000-11152-6 Bansdraihed gt

 Vitex2 xc2v4000-1152-4 Resolved constraints

© Viter2 xe2v4000-11525 + clocks_0

7 MitexZ voZvd000H1152-6

Motherboard - Onboard device
On hoard FPGA

Cancel (a8

Figure 32: Open the Constraint Editor

This opens the Constraint Editor where the LED signals should be dragged from the ‘Off chip signals’ pane onto the
correct pins in the ‘Available Pins’ pane as shown in the left hand image in Figure 33. The signals are now assigned to

the relevant pins and the constraints appear in the lower pane under Non-default constraints. The right hand image in
the Figure 33 shows these constraints.

Drag LED signals onto correct pins

Signals now added to Non-default constraints

29 Constraint Editor - blockram_1024_0 g@ 85 Constraint Editor - blockram_1024_0
Irestructions Irsstuctions
Select the signals bo be routed to specific pins. Drag the selected signals onto the first pin. Select the signals to be routed to specific pins. Drag the selected signals onto the first pin.
Instance specific constraints will be created to form these routes. These override any default constraints. Instance specific constraints will be created to form these ioutes. These averiide any default constraints.
Alterativaly. select the pins to use and draa these onto the first signal to be routed onto these pins, Altematively, select the pins to use and drag these onto the first signal to be routed onto these pins.

OFf chip signals Hvailable Pine Off chip signals Awailable Fins
user_doorbed_ind -~ usei_dooibell_inD Ibus[45] ~
user_dooibsl_in1 user_doorbell_in1 Ibus[45)
user_daorbell_in2 usei_dooibell_in2 Ibus]47]

. = user_doorbell_in3 bus]46]
user_doombell_outd connectsd ta led[1] buis]43]
user_doorbel_out] connected to led(2] bus[50)
user_doorbell_out? connected to led(3] Ibus[51
user_doorbell_out3 connected to led[4] bus[52)

bus[53)
peibp_lkald] [
peibp_lka[l] IbuslS5]
peibp_lkalZ] (58]
peibp_lkal3] Ibusl57]
peibp_lkal4] Ibus[5]
peibp_lkalGl Ibusf53
peibp_lkalg] Ibus{ED
peibp_lkalr] Ibus{E1
peibp_kald] Ibus{f2
peibp_kald] v bus{f3] v
< > < >

Naredefaul constraints Non-default constraint

NET $user_doorbel|_outd LOC=$led[1];

NET $user_doorbel_out! LOC=3led[2];

NET $user_doorbell_out2 LOC=$led[3];
ET $user_doorbell_out3 LOC=3led]:

Figure 33: Drag Signals onto Pins

Automapping

DIMEtalk automatically maps some signals to pins. Auto mapping is done on 4-bit bridges, all edges, clock & reset
components and ZBT components (when wired up to the top level).
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3.4 Connectivity and Constraints
3.4.1 Adding Signal Breakouts

This feature allows a user to breakout the signals within a connection group.
v To add a signal breakout use the following procedures:

l. Right-click on a component’s red terminal port.

2. Select ‘Create>Breakout’ from the menu which appears.
3. The signal breakout is now placed down in the DIMEtalk System Design tool as shown by the red arrow
in Figure 34.

-

BlockRam Mode
DiriEalk node #1
block_ram_0

S

Figure 34: Signal Breakout

3.4.2 Creating a Bus Connection

This option appears on the right-click ‘Create’ submenu if the terminal contains only output signals. Unlike the signal
breakout which gives one terminal per signal, all the terminals on a bus have the same signals as the initial terminal. Bus
connections provide a way of connecting one terminal to multiple locations.

v To create a bus connection use the following procedures:

. Right-click on a component’s terminal.

2. Select ‘Create>Bus’ from the menu which appears.
3. The bus is now placed down in the DIMEtalk System Design tool as shown by the red arrow in
Figure 35.

% PCIX Clocks 8 Reset
f ClockfReset Compone
poix_chocks_0

Figure 35: Creating a Bus Connection

3.4.3 Creating Subsystems

When using the software it may be necessary to create larger, more complex networks. The ‘Create >Subsystem’
option allows a user to compartmentalize a design and make it more manageable.
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v To create a subsystem use the following procedures:

l. Select one or more components.
2. Select ‘Create>Subsystem’ from the menu which appears.

3. The subsystem (shown in Figure 36) is placed down in the tool and the component is now held within
the subsystem.

Subsystem

frl Component Subsyste
| | EI Subsystem_0

Figure 36: Subsystem

4. Alternatively, a subsystem can be created by dragging a selection box over a number of components
then right-clicking on one. All components are then placed into the subsystem.

3.4.4 Adding Notes

An additional function in the DIMEtalk System Design tool is the ability to add notes to a network. These can serve a
variety of purposes - for example users designing large complex networks can deploy them as reference points in the
network or reminders to complete a task at a certain point in the network.

v To add a note to a network use the following procedures:
l. Right-click on a component.

2. Select ‘Create>Note’ from the menu which appears.

3. In the box (shown in Figure 37) enter the name for the note and click on ‘OK’.

Text to display...

|This iz & DIMEtalk note

Figure 37: Add a Note

4. The note can now be seen in the DIMEtalk System Design tool (shown in Figure 38).

=k PCI Host UF :
| DIhiEalk edge #0

2 fpci_host_imerface_l]

Thiz iz a DIMEtalk note

Figure 38: Note added in DIMEtalk System Design
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3.4.5 Using Clocks within DIMEtalk

In the System tab when a user clicks on the Clock Driver Module (shown right), a module is created in A
DIMEtalk to handle the clocking of the other components within the module. Figure 39 shows how this -.,.:F}
component looks externally.

clk1
clk1_2wn
clk1raw
clk2
clk2_2u
clk2raw
clk3
clk3_2u
clk3raw

zrc_clkd
ac_clkz?
arc_clk3

O WS

reset_n

reset

resetiaw

Iz

Figure 39: Clock Driver Module Component - External

Figure 40 shows an internal view of the component.

reset n resetraw
clkl R
src_clkl | | .
> Digital Clock clklx2 R
Manager i’
—»
clklraw
clk2 R
src_clk2 | | .
> Digital Clock clk2x2 _
Manager g
—>!
clk2raw
clk3 _
src clk3 | .
> Digital Clock clk3x2 _
Manager e
| —
clk3raw
lock
reset

Figure 40: Clock Driver Module Component - Internal
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There are no strict rules as to how the various clocks and resets can be used. However, by default:

. DIMEtalk clock on all components is wired to be clkl.

2. DIMEtalk network reset on all components is wired to reset.

3. Host clock on relevant components (e.g. PCl Edge) is wired to clk2.

4. User clock on all components is wired to clkl.

5. Clkl is assumed to be |00MHz, clk2 is assumed to be 40MHz, clk3 is assumed to be 100MHz.

These default wirings can be altered by opening a component and changing the connection. Note that DIMEtalk will
not prevent potentially invalid connections e.g. half a DIMEtalk network on clkl and half on clk2. In addition, the three
clocks must be constrained to appropriate pins in the module (via the Device Editor). The general assumption is that
clkl will be wired to CLKA, clk2 to CLKB and clk3 to CLKC. Again, this is a suggested method which can be altered
on the proviso that no checks are made as to the validity of any variation.

3.5 Code Generation

3.5.1 Generating VHDL Files

Once a network is created select the Generate Network code button (right) or choose
‘Generation>Generate Network Code’ from the drop-down menu. This prompts the user to selecta | £
top level directory where the network will be stored. A list of all the files created then appears, as shown in

Figure 41, which contains a Tcl file to build the application. Double-click on this or click ‘Build’ to start the

build process.

DR & ¢ XDl Ler 828

Ees | Banc iemal FPGA nodes | ZET Modes | Hridges | Fowters  Syitem | SDRAM | DIMEC | Legacy Biock M Hades |

% @

" ¥HOL Generatian

[Beresied Pt | Gemeranon Log |

[(Hawra

bk TIL oncubibl code]

o\t sl g Propach:\F wnplas\Smglalibond Licinsc: el A -
C'drrestgh e tigr Propect L ratphes Lurrgle C fle hming DIMERsk AP wiie:
Cadret b e sigri\Propect L mamples v Project fle For use rith Bloodshed Dev Ces)

et chdenion'Prosects' L namplex' Smplefistwork L sampleC vt Hisader fhe contanng netwodk decciption
C\dimetad\chdesigriPiogectiiL 3 bt Litt of 1o bk Top
o\t e ) Uk TCL commands for smalabon [Mode®M)]
5 A T Top

& A

c et oy 5 o \sarce\BeeHUEY (W8 Co 5 BerhlLEY_0

I et e opects e’ S spiebimtoan oo RmebdUE Y himn o I BeeLIET_O

I \cerm ot Frpnct UEY MMkt TOL ]

vt igri Propact A wvpleaT W M Lish o source i coin fie 15 budd BandIUTY_0
Tt e tign\Propect L S ket UEY_(hbuld. Duld i for DenhUEY_0

(]

Figure 41: Tcl File to Build Application
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When the script completes, a report of the warnings and errors produced is displayed as shown in Figure 42.

ﬂ SyainTn i G2\t stes i W joc a1 samplea s metla s i il e s i, 11 ﬂ!ﬂa]
DR & ¢ XDl Ler 828

Eetpen | Banic mhemal FPYSA rodss | ZET Nodes | Bridges | Fouters  Syitem | SORAM | DIMEC | Lagacy Siock AN tades |

3 uriin 16, s s 1l compben.
B wamings 753

£ maB... pomiv4

Saving Bir stream in Themnuey O.B:

Bitatscan geascaticn
BITGEN af BenNUEY_O0 comp

o |

Lo Pt | [ e I

Figure 42: Warnings and Errors

3.5.2 Files Created during VHDL Generation

Following VHDL Generation a number of files are created which have different functions within the DIMEtalk network.
These files are highlighted in Figure 43 which shows how they appear in the software. The files created are also listed
with their functions in Table 4.

2° YHDL Generation

Generated Files | Generation Log

MName | Comment
Load and test network, [TCL Script)
Diefinition of netwark, for TCL scripts (ot executable code)
Example C code showing DIMEtalk network, access
Froject file for Dew-C++ IDE [www bloodshed. net)
List of zource and core files to build Top
Uszeful TCL commands for simulation [ModelSik)
WHOL zource code for Top
Hilirs |SE Project for BenMuey 0
Conztraints for device BenMuey 0
VHDL source c:ode for BenNuE}| 0

i

List of source and core flles to build BenMuey 0
C:hdimetalk\dtdezignProjects\E xamples\Simple Networ \source\BenNuey O4buitd...  Build options for BenMuey 0

Figure 43: Files Created During VHDL Generation

File Created Description Function

dimetest.wish Wish file Load and test network (Wish script)

Table 4: DIMEtalk File Descriptions
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File Created Description Function

sysdesc.tcl Tcl file Definition of network for Tcl scripts (not executable code)

example.c Cfile Example C code showing DIMEtalk network access

examplec.dev dev file Project file for Dev-C++ IDE (www.bloodshed.net)

make make file Allows the user to build the example.c using gcc compiler in Linux

buildinput.txt Text file List of source and core files to build Top

simutils.tcl Tl file Useful Tcl commands for simulation (ModelSIM)

top.vhd VHDL file VHDL source code for Top

.ucf User Constraints File Constraints for device

.vhd VHDL file VHDL source code for device

dimebuild.tcl Tcl file Top level build script which calls each devices' build.tcl

build.tcl Tl file Tcl script to build device. This script takes all the files needed to generate
the bitfile and copies them into a "tmpcore" and "tmpsource" folder
within the device's output directory. Then it calls the various Xilinx ISE
processes and generates a bitfile from the files in "tmpcore" and
"tmpsource”. Before bitfile generation it also generates an ISE project
navigator project file.

buildinput.txt Text file List of source and core files to build device

buildopt.txt Text file Build options for device

Table 4: DIMEtalk File Descriptions

3.5.3 Creating a Xilinx Project Navigator File

During the build process DIMEtalk creates a .ise project file. This enables the DIMEtalk network to be built using the
Xilinx Project Navigator tool. It is possible to create this file without invoking the full build process by using a DOS
command prompt as described below.

v To create the .ise file without invoking the full build process use the following
procedures:

l. In the task bar select ‘Start > Accessories > Command Prompt >'.

2. In the command prompt change directory into the top level directory where the network has been
output and run the following command line:

cd source\<Device name>

3. Followed by:
tclsh build.tcl —ise
4. The .ise project should now be created in the device folder on the user’s hard disk.

www.nallatech.com
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Section 4

DIMEtalk Tutorials

In this section:

. Connecting Signals to External Pins - tutorial

. Using the Library Manager - tutorial

The tutorials described in this section are also available as interactive demonstrations which walk-
through each example and show the most appropriate methods for configuring and using DIMEtalk. The
tutorials are installed on a system’s hard disk from the DIMEtalk installer to the location ‘<C:\Program
Files\Nallatech\dimetalkdesigntools\DIMEtalk\help\tutorials>’ or from the menu in DIMEtalk System
Design under ‘Help>Tutorials’. The tutorials require Flash Player in order to view them. Please visit
http://www.macromedia.com/go/getflashplayer/ to download the latest Flash Player.

For information on other DIMEtalk features and applications please visit www.nallatech.com/
applicationnotes.
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4.1 Connecting Signals to External Pins - a tutorial

This tutorial shows how to assign specific signals to external physical pins through a DIMEtalk network. Signals that
need to go to external pins are identified by DIMEtalk and largely routed automatically to appropriate pins.
Occasionally however users may wish to route a non-essential signal to an external pin - for example the ‘lock’ signal
of the Clock & Reset component.

v To connect a signal to an external pin through DIMEtalk use the following

procedures:

l. Load the network created in “Building a DIMEtalk Network”.

2. The Clock & Reset component has a ‘lock’ signal, shown in Figure 44, which indicates that all the clocks
are operating correctly. For this tutorial the signal is brought out to an LED.

* DIk atlc Systema Degign [C:Adimetalldtdesignir acts U wamplesiSimpleNerwe rhisimplonetwork. d13]

Fle O Yew Utikies Generstion leb

OR8¢ DB et 828

Egen | Bani: mhemal FPYSA rodss | ZET Nodes | Bridges | Fouters | System | SORAM | DIME.C | Lgacy Siock M tades |

BarhUEY ()
BerhUTY: PCI & Vinew®2 Thise $ot DINE mothebosd s

Four way ran bcing |
N
—— |

Trm
O siocicr, Topfdochs_Gled
R : ok STOLOGIC: |

Ronckocks_flech

Figure 44: Lock Signal

3. In order to make the ‘lock’ signal available for external wiring, right-click the black terminal at the side of
the Clock and Reset component and select ‘Wire up a level’ from the menu. Right-click anywhere in
the device to open the Device Editor. In the Device Editor go to the ‘Edit Devices’ tab and double-click
on the ‘clocks_0’ component as shown in Figure 45.
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Hoherboard - Urbowd device
O boardd FPGA
BN |} e |
fopibetEY_ 0
Figure 45: DIMEtalk Device Editor
4. Double-click on the ‘clocks_0’ component to bring up the Constraint Editor, Figure 46, which shows

five signals coming from the component to external pins. Four of these - three clocks and a reset - are
already assigned to appropriate physical pins whilst the ‘lock’ signal is unassigned.

muu.us,um- . |r,|.m — ""M‘“wm“- = e .n;_q:q-.

Comtraim Edilor - clocks 0
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e | e
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7 Vitmd | adlii]
:w*z\ml: m:::
Vi Fih
Viteod we 24000 |
el seeblINT] b "
Hoherboard - Drbowd|
O boardd FPGA Norvdelod cornbarls
Ecasm{} o]
o]
TopitertEY_ i
Figure 46: Constraint Editor
5. Scroll down the list of available pins on the right hand side until the set of LEDs appears. Drag the ‘lock’

signal onto the ‘led[I] pin as shown in Figure 47.
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Comirain Edilor - clocks 0

Hoherboard - Drbowd|
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i | e |
|
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Figure 47: ‘lock’ signal dragged to ‘led[ 1]’ pin
6. This creates a non-default constraint - constraining the ‘lock’ signal to a location known as ‘led[17]'.
7. Return to the Device Editor’s main window and in the ‘System View’ tab double-click on ‘Constrained

Signals’ under the ‘BenNUEY_0’ node. This opens the list of signals and displays the last entry as ‘lock
connected to led[I]. Click ‘OK’ to return to DIMEtalk System Design.

OeR & g b 8Ta]in) 'L}‘—@e q é@

Device [ditor

Spsien \Views | [kt Dwvices | Log |
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Pei_bust_edietsea_[1 best_ied soenaetad 15 pesesmerc] 0]

pei_hast_nisface_01: Fout_resel conected 1o pocomms| |

pei_hast_vestace_{1| ot_reserved connected 1o peiconm{ 73]

chicks () ae_eh] ormected 1o chy

ciocka_0- et coneected to et
Chka_0 kock connectd il
Unssnimanad Sgrals

Concad | p
Figure 48: lock connected to led[1]
8. In DIMEtalk System Design click on the ‘Generate VHDL button then click on ‘Save’ in the dialog box to
create all the appropriate VHDL files.
9. In Figure 49 the constraints file which has been created for the BenNUEY_0 is highlighted. Double-click

on this to open it.
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Figure 49: Constraints File created for BenNUEY_0

10. This opens a UCF (User Constraints File), shown in Figure 50, which now displays the ‘lock’ signal
constrained to the physical pin E3.
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Cldrotadb]  INET poi_host_inserface_0_host_rwen_aus SET = CUT iina AFTER clocks_0_sca_cll
I[-‘-h"'i [NET pei_kose_ineerface O hest_ime Loc=ama
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MET clocks 0_stc_cikd LOCeMGIT:
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[ MET clocka 0_see_clkd PERTOD= 10ns:

Tresmeved_put LOC=LIZA;
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NET clocks_0_gese

<

Figure 50: UCF Showing Constrained Signal

I When this network is built LED| on the BenNUEY-PCI motherboard will switch off as the active high
lock signal is asserted on locking all of the clocks for the network.

12. The signal has now been connected to a physical pin through DIMEtalk.
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4.2 Using the DIMEtalk Library Manager - a tutorial

This tutorial shows how to use the DIMEtalk Library Manager. The Library Manager is the part of DIMEtalk System
Design that allows users to decide which components are available in the component tabs for use within networks.

v To open the DIMEtalk Library Manager use the following procedures:

l. In DIMEtalk System Design click on the Library Manager button in the toolbar as shown in Figure 51.

& pimEnallc Systoma Design
fle [t Vew Uties Geneation fel

OsR& ¢ xDB et &2 8

Ecgen | Banic mhemal FPYSA rodss | ZET Nodes | Bridges | Fouters | System | 51 DIME L | Legsey BiockFAM Hedes | Uses Components

o (@ 2> 2

Figure 51: Library Manager Button

2. In the Library Manager window drag a component folder - in this case ‘Basic internal FPGA’ nodes - to
the top of the tree as shown in Figure 52. Close the Library Manager and in the DIMEtalk design window
this tab now appears as the first tab.

Basic internal FPGA nodes folder Tab moved in DTDesign Tool
dragged to top of tree

27 DiME1alk Sysiems Dosign *
Fle Edt View LEltes Génerstion Ml

£° Component Library Manager E@g|
Library Addto Library  Design Tools  About DR & ¢ OB Le AR

Blasic el PGib noder | Eges | ZBT Nodes | Bridges | Feutres | Spstem | SORSM | DIME.C | Lngacy ElackFaM Nodes | Uses Components |
{1 &, y i y
= OLHD

(= Edges I ” I
= ZBT Modes

(= Bridges

(= Routers

= System

(= SORAM

(= DIME-C

(= Legacy BlockRaM Nodes
(= User Components

Compenents | Library Log |

+-[E- - F- - - -

Figure 52: Moving Components within Library Manager

3. Entire tabs can also be made invisible using the Library Manager. For example, right-click on the ‘Basic
internal FPGA nodes’ in the Library Manager and select ‘Make Invisible’ from the menu which appears,
as shown in Figure 53. Close the Library Manager and in DIMEtalk System Design the ‘Basic internal
FPGA nodes’ tab is no longer visible. To change this open the Library Manager again and click on the
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‘Basic internal FPGA nodes’ folder and select ‘Make Visible’ from the menu which appears. The tab is
now visible again in the DIMEtalk design window.

Basic internal FPGA nodes
folder made invisible

~ & PR
82 Cormponet Library vz I o

Tab now invisible in DTDesign Tool

Library Addto Library Design Tools  About D = B E' 4 ¢ % | 7 m i @ a & .@
Eelges | ZRT Mot | Riigms | Roudnss | Speton | SORAM | DIMEL | Loy Bk FAM s | Use Conporsrs |
Components | Library Log | eite e = = = b k
. HE D
+ = Edge ” ||
+ = ZBT Delete
+-[= Bridg  Mew Component Group
+-[2= Rout .
- Syt Make Visible
+-[= SDR
= DIME Package component. ..
& Legd  move
+ 22 User comporenes

Figure 53: Make Component Tab Invisible

4. Individual components can also be made invisible. In the Library Manager open the ‘Basic internal FPGA
nodes’ folder, right-click on ‘block RAM’ and select ‘Make Invisible’ as shown in Figure 54.

Individual component made Component now invisible in Basic internal FPGA nodes tab
invisible
~ = # DiMEralk 5 Design *
£° Component Library Manager [Z][E E| e |:.;« .-.r. o
Library  Add toLibrary  Design Tools  About |_] =H H 9 ¢ X0 jm_J L @ A= @
- ] 1 Basic intesnal FPGA nodes | Foges | 28T Nodes | Brdge: | Mousers | System | S00AM | DIMEC | Legacy friockPlaM todes | U Componen: |
omponents | Library Log = ik
PR LY )
=& Basic intemal FPGA nodes .
1 [ I ' i
+f e Edit
++f W Delete

£ ( fil  Mew Component Group

o m
E g Make Visible S~
+! ( m

[= Edoe
= ZBT |
= Bridg
& Routers
= Spstem
= SDRAM
(= DIME-C
= Legacy BlockRAM Modes
(= User Components

Package component...
Move

£ IR S e SN E S e S

Figure 54: Make Individual Components Invisible

5. In DIMEtalk System Design go to the ‘Basic internal FPGA nodes’ tab where the block RAM node is no
longer visible. To change this open the Library Manager again, open the ‘Basic internal FPGA nodes’
folder and right-click on ‘block RAM’ to select ‘Make Visible’ from the menu which appears. Close the
Library Manager and this component is now visible again in the ‘Basic internal FPGA nodes’ tab in
DIMEtalk System Design.

6. In the Library Manager open the Basic internal FPGA nodes folder and select the block RAM component
shown in Figure 55. Note that the location of the definition and the date on which it was saved are
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shown under the component. Double-click on the block RAM component to open the Component
Editor.

[ A Component Library Manager
Library  Add to Library  Design Tools  About

Companents ] Library Log |

== Basic internal FPGA nodes

+ o read_fif

B wite_fifa
+f fifo_loopback

+ " master

# " memomy_map
+-~f memarymap_test
& Edges

(= ZBT Modes

&= Bridges

& Routers

(= System

&= SDRAM

& DIME-C

(= Legacy BlockRaM MNades
&= User Components

m

IS E I e e TR S s e 3

Figure 55: Edit Block RAM Component

The Component Editor window, shown in Figure 56, provides some basic information about the
component such as a full description, short description, and the type of component. Note that it is not
possible to edit the identifier as this has to be unique within DIMEtalk.

2 Component Editor - block_ram.dic

General | Signaks | Support Fies | Parameters | Componert Constaints |

identier [block_ram
FulDesciption [BlockFamNode
Shot Descrption [BlockRamMade 8
Tee [OVER Compatbielede 2] Icon Color

File Location |E “dimetalk\dide sign'Components\BlockRAM Nodes\Allbloo

Figure 56: Component Editor

The ‘Signals’ tab shows the external interface to the component. This tab can be used to alter the
default connection for signals and resets. For example, right-click on ‘user_clk connected to CLKA’ and
choose Set Group Type>Clock>CLKB from the menus as shown in Figure 57. This connects the
DIMEtalk signal to Clock B.

o

°° Component Editor - block_ram. dtc

General  Sianals | Support Files | Parameters | Component Canstiaints

data_in  in std_logic_vecton(31 downto O] -~
data_out - out std_logic_vector31 downto 0] 5
data_in_ack : out std_logic
i std_logic

Make group physical wires
Add Signal Group
Delete Signal Group

o m Userlrierface
user_addr : insid_ing

uzer_en : in std_logic up Type User Signals
user_we :in std_logic DIMEtalk Signals
user_data_in: in std_logic_vectoi(31 downto 0] Reset
user_data_out - out std_logic_vector{31 downto 0) Raw Resat
= B Doobels | cock eI
CLicaxz
Cancel R CLKA
o |
CLKBx2
Ram CLKE
CLKC
CLecxz
R CLKC

Figure 57: Signals Tab in Component Editor
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9. The Support Files tab, shown in Figure 58, displays all the files that are required for any design using this
component. Click on ‘OK’.

©° Component Editor - block_ram,dic =63
Geners!| Signaks  SupPortFies | Parameters | Component Constairts |
Fath [ Type [Usedfor |
T \cimetalk\lesign\Componert=\Block Rl odestllblos. Design fls Al devicss
Chsimetal\ltlssign' Componentsicommordnode slave co Designfls Al devicss
E\vimetal\telssign'Componentscommon bretine vhdl Desionfle Al deviess
Ei\dimetalk\didzsianyCompanentscommonreting. vhd Designfle  Alldevices
Chcimetalk\dtdsign' Companents\BlockFilbl Nodes\ilast_. Designfle Al devicss
Eitcimetalk\dlzsian'Companeniscommorfiokg._dmetak_d.. Desianfle Al devicss

Cancel ok

Figure 58: Support Files Tab in Component Editor

10. The Parameters tab, shown in Figure 59, displays parameters which can alter a component’s behavior.
Click on ‘OK’.

Component Editor - block_ram. dtc

General | Signals | Support Files  Parametets | Component Canstraints
-~

Description : Node |dentifier =
Type - std_logic_vector [ 81 downto 0]
Malue : [ others = 'I']
Edtable : Vs
Pass to VHDL : Yes

=) mem_anidth
Description : Address width (12 = 4096 words)
Type : natural
Value: 12
Edtable : Yes U
Pass to VHDL : Yes

+l-use swnly =

Cancel oK

Figure 59: Parameters Tab in Component Editor

M. The final tab shows Component Constraints - in the case of the block RAM component there are none.
For an example of constraints go back to the Library Manager and open the ‘Edges’ folder and double-
click on ‘pci_host_interface’ as shown in Figure 60.

2 Compenunt Library Manager (= IE1)[5€]
Ly Addto Lbeary Desion Tocks About

Canparacts | Liuary Log |

@ Banc riemal FFGA node
o bhock_ram
B Locasion - C\lmatale\hdasigeh e
B CAC - Daci2¥2c)
B Csted - 072008 147679
o o sead i
& o wain_fis

&) o smecag st
= @ Ldges
w1 o ethenen_host_nhetace
o
o o uth_hest_interlace
= o Teatberch
# & ZUT Hodes
o E Enger
& G Routms
= @ Syoen
B SDRAN
# & DINEC
= G Lagacy BlockRAM Nodes
+ @ Ui Components

Figure 60: Edit constraints for pci_host_interface
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12. This brings up the Component Editor again and Figure 61 shows the various signals constrained to the
appropriate pins within a device. These constraints also include timing constraints against global clock
resources.

*" Companent Editor - pei_host_interface.

Garesial | Sigrals | Support Filss | Paismetsss  Cismpenent Cormtumnts

[RET thost_dstacls LOCHSPTICONMER ~
JNET $host_dues1s |nr-rm':|mr|a|,
IHET Prost_datac2s LOCREPTICONMELT,
INET $hoie_dues: T LOC-EPTICOMME]
IHET Pt dahac s LOCSPTICONMELAL,
INET $hoit_dues5s LOC-EPTICOMME]
THET Pt dahacB LOCSPTICONMEEL
[HET $hout_daa?: LOC-SPLICOMME[T]
IHET St detar i LOC-SPTICOMMEES.
|II:T $rou_datad; LOC-EPCICOMMEL.
T st _chatar 10 LOC=4PLITIMHST0L
|II:T $hout_data<11> LOC-4PCICOMMS1 |
THET ghwst_donan 1 22 LOC=4PEICOMMSTIZL
HET $host_datec1 3 LOC4POICOMMS[12: “

I |

Figure 61: Component Constraints tab in Component Editor
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Standard Terms and Conditions
GENERAL

These Terms and Conditions shall apply to all contracts for
goods sold or work done by Nallatech Limited. (hereinafter
referred to as the "company" or Nallatech) and purchased by
any customer (hereinafter referred to as the customer).

Nallatech Limited trading in the style Nallatech (the company),
submits all quotations and price lists and accepts all orders
subject to the following conditions of contract which apply to
all contracts for goods supplied or work done by them or their
employees to the exclusion of all other representations,
conditions or warranties, express or implied.

The buyer agrees to execute and return any license agreements
as may be required by the company in order to authorize the
use of those licensable items. If the licensable item is to be
resold this condition shall be enforced by the re-seller on the
end customer.

Each order received by the company will be deemed to form a
separate contract to which these conditions apply and any
waiver or any act of non-enforcement or variation of these
terms or part thereof shall not bind or prejudice the company
in relation to any other contract.

The company reserves the right to re-issue its price list at any
time and to refuse to accept orders at a price other than at the
price stated on the price list in force at the time of order.

The company reserves the right to vary the specification or
withdraw from the offer any of its products without prior
warning.

The company reserves the right to refuse to accept any
contract that is deemed to be contrary to the companies
policies in force at the time.

PRICING

All prices shown on the company's price list, or on quotations
offered by them, are based upon the acceptance of these
conditions. Any variation of these conditions requested by the
buyer could result in changes in the offered pricing or refusal to
supply.

All quoted pricing is in Pounds Sterling and is exclusive of Value
Added Tax (VAT) and delivery. In addition to the invoiced value
the buyer is liable for all import duty as may be applicable in the
buyer's location. If there is any documentation required for
import formalities, whether or not for the purposes of duty
assessment, the buyer shall make this clear at the time of order.

Quotations are made by Nallatech upon the customer's
request but there is no obligation for either party until
Nallatech accepts the customer's order.

Nallatech reserves the right to increase the price of goods
agreed to be sold in proportion to any increase of costs to
Nallatech between the date of acceptance of the order and the
date of delivery or where the increase is due to any act or
default of the customer, including the cancellation or
rescheduling by the customer of part of any order.

DIMEtalk 3.1 User Guide

Nallatech reserves the right (without prejudice to any other
remedy) to cancel any uncompleted order or to suspend
delivery in the event of any of the customer's commitment
with Nallatech not being met.

DELIVERY

All delivery times offered by the company are to be treated as
best estimates and no penalty can be accepted for non
compliance with them.

Delivery shall be made by the company using a courier service
of its choice. The cost of the delivery plus a nominal fee for
administration will be added to the invoice issued. Payment of
all inward customs duties and fees are the sole responsibility of
the buyer. If multiple shipments are requested by the buyer,
multiple delivery charges will be made. In the case of multiple
deliveries separate invoices will be raised.

If requested at the time of ordering an alternative delivery
service can be used, but only if account details are supplied to
the company so that the delivery can be invoiced directly to
the buyer by the delivery service.

The buyer accepts that any 'to be advised' scheduled orders
not completed within twelve months from the date of
acceptance of the original order, or orders held up by the
buyers lack of action regarding delivery, can be shipped and
invoiced by the company and paid in full by the buyer,
immediately after completion of that twelve month period.

INSURANCE

All shipments from the company are insured by them. If any
goods received by the buyer are in an unsatisfactory condition,
the following courses of action shall be taken.

If the outer packaging is visibly damaged, then the goods should
not be accepted from the courier, or they should be signed for
only after noting that the packaging has sustained damage.

If the goods are found to be damaged after unpacking, the
company must be informed immediately.

Under no circumstances should the damaged goods be
returned, unless expressly authorized by the company.

If the damage is not reported within 48 hours of receipt, the
insurers of the company shall bear no liability.

Any returns made to the company for any reason, at any time
shall be packaged in the original packaging, or its direct
equivalent and must be adequately insured by the buyer.

Any equipment sent to the company for any purpose, including
but not limited to equipment originally supplied by the
company must be adequately insured by the buyer while on the
premises of the company.

PAYMENT

Nallatech Ltd. terms of payment are 30 days net.
Any charges incurred in making the payment, either

currency conversion or otherwise shall be paid by the buyer.
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The company reserves the right to charge interest at a rate of
2% above the base rate of the Bank of Scotland PLC on any
overdue accounts. The interest will be charged on any
outstanding amount from said due date of payment, until
payment is made in full, such interest will accrue on a daily
basis.

TECHNICAL SUPPORT

The company offers a dedicated technical support via
telephone and an E-mail address. It will also accept faxed
support queries.

Technical support will be given free of charge for 90 days from
the date of invoice, for queries regarding the use of the
products in the system configuration for which they were sold.
Features not documented in the user manual or a written offer
of the company will not be supported. Interfacing with other
products other than those that are pre-approved by the
company as compatible will not be supported. If the
development tools and system hardware is demonstrably
working, no support can be given with application level
problems.

WARRANTY

The company offers as part of a purchase contract |2 months
warranty against parts and defective workmanship of hardware
elements of a system. The basis of this warranty is that the fault
be discussed with the companies technical support staff before
any return is made. If it is agreed that a return for repair is
necessary then the faulty item and any other component of the
system as requested by those staff shall be returned carriage
paid to the company. Insurance terms as discussed in the
INSURANCE Section will apply.

Returned goods will not be accepted by the company unless
this has been expressly authorized.

After warranty repair, goods will be returned to the buyer
carriage paid by the company using their preferred method.

Faults incurred by abuse of the product (as defined by the
company) are not covered by the warranty.

Attempted repair or alteration of the goods as supplied by the
company, by another party immediately invalidates the
warranty offered.

The said warranty is contingent upon the proper use of the
goods by the customer and does not cover any part of the
goods which has been modified without Nallatech's prior
written consent or which has been subjected to unusual
physical or electrical stress or on which the original
identification marks have been removed or altered. Nor will
such warranty apply if repair or parts required as a result of
causes other than ordinary authorized use including without
limitation accident, air conditioning, humidity control or other
environmental conditions.

Under no circumstances will the company be liable for any
incidental or consequential damage or expense of any kind,
including, but not limited to, personal injuries and loss of
profits arising in connection with any contract or with the use,
abuse, unsafe use or inability to use the companies goods. The

company's maximum liability shall not exceed and the
customers remedy is limited to, either:

i. repair or replacement of the defective part or product
or at the companies option.

ii. return of the product and refund of the purchase price
and such remedy shall be the customer's entire and
exclusive remedy.

Warranty of the software written by the company shall be
limited to 90 days warranty that the media is free from defects
and no warranty express or implied is given that the computer
software will be free from error or will meet the specification
requirements of the buyer.

The terms of any warranty offered by a third party whose
software is supplied by the company will be honoured by the
company exactly. No other warranty is offered by the company
on these products.

Return of faulty equipment after the warranty period has
expired, the company may at its discretion make a quotation
for repair of the equipment or declare that the equipment is
beyond repair.

PASSING OF RISK AND TITLE

The passing of risk for any supply made by the company shall
occur at the time of delivery. The title however shall not pass
to the buyer until payment has been received in full by the
company. And no other sums whatever shall be due from the
customer to Nallatech.

If the customer (who shall in such case act on his own account
and not as agent for Nallatech) shall sell the goods prior to
making payment in full for them, the beneficial entitlement of
Nallatech therein shall attach to the proceeds of such sale or
to the claim for such proceeds.

The customer shall store any goods owned by Nallatech in
such a way that they are clearly identifiable as Nallatech's
property and shall maintain records of them identifying them as
Nallatech's property. The customer will allow Nallatech to
inspect these records and the goods themselves upon request.

In the event of failure by the customer to pay any part of the
price of the goods, in addition to any other remedies available
to Nallatech under these terms and conditions or otherwise,
Nallatech shall be entitled to repossess the goods. The
customer will assist and allow Nallatech to repossess the
goods as aforesaid and for this purpose admit or procure the
admission of Nallatech or its employees and agents to the
premises in which the goods are situated.

INTELLECTUAL PROPERTY

The buyer agrees to preserve the Intellectual Property Rights
(IPR) of the company at all times and that no contract for
supply of goods involves loss of IPR by the company unless
expressly offered as part of the contract by the company.

GOVERNING LAW

This agreement and performance of both parties shall be
governed by Scottish law.
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Any disputes under any contract entered into by the company
shall be settled in a court if the company's choice operating
under Scottish law and the buyer agrees to attend any such
proceedings. No action can be brought arising out of any
contract more than |2 months after the completion of the
contract.

INDEMNITY

The buyer shall indemnify the company against all claims made
against the company by a third party in respect of the goods
supplied by the company.

SEVERABILITY

If any part of these terms and conditions is found to be illegal,
void or unenforceable for any reason, then such clause or
Section shall be severable from the remaining clauses and
Sections of these terms and conditions which shall remain in
force.

NOTICES

Any notice to be given hereunder shall be in writing and shall
be deemed to have been duly given if sent or delivered to the
party concerned at its address specified on the invoice or such
other addresses as that party may from time to time notify in
writing and shall be deemed to have been served, if sent by
post, 48 hours after posting.

SOFTWARE LICENSING AGREEMENT

Nallatech Ltd software is licensed for use by end users under
the following conditions. By installing the software you agree to
be bound by the terms of this license. If you do not agree with
the terms of this license, do not install the Software and
promptly return it to the place where you obtained it:

I License: Nallatech Ltd grants you a licence to use the
software programs and documentation in this pack-
age("Licensed materials"). If you have a single license,
on only one computer at a time or by only one user at
a time;

if you have acquired multiple licenses, the Software may
be used on either stand alone computers or on com-
puter networks, by a number of simultaneous users
equal to or less than the number of licenses that you
have acquired; and, if you maintain the confidentiality of
the Software and documentation at all times.

2. Restrictions: This software contains trade secrets in
its human perceivable form and, to protect them,
except as permitted by applicable law, you may not
reverse engineer, disassemble or otherwise reduce the
software to any human perceivable form. You may not
modify, translate, rent, lease, loan or create derivative
works based upon the software or part thereof with-
out a specific run-time licence from Nallatech Ltd.

3. Copyright: The Licensed Materials are Copyrighted.
Accordingly, you may either make one copy of the
Licensed Materials for backup and/or archival purposes
or copy the Licensed Materials to another medium and
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keep the original Licensed Materials for backup and/or
archival purposes. Additionally, if the package contains
multiple versions of the Licensed Materials, then you
may only use the Licensed Materials in one version on a
single computer. In no event may you use two copies of
the Licensed Materials at the same time.

4. Warranty: Nallatech Ltd warrants the media to be
free from defects in material and workmanship and that
the software will substantially conform to the related
documentation for a period of ninety (90) days after
the date of your purchase. Nallatech Ltd does not war-
rant that the Licensed Materials will be free from error
or will meet your specific requirements.

5. Limitations: Nallatech Ltd makes no warranty or
condition, either expressed or implied, including but
not limited to any implied warranties of merchantability
and fitness for a particular purpose, regarding the
Licensed Materials.

Neither Nallatech Ltd nor any applicable Licenser will
be liable for any incidental or consequential damages,
including but not limited to lost profits.

6. Export Control: The Software is subject to the
export control laws of the United States and of the
United Kingdom. The Software may not be shipped,
transferred, or re-exported directly or indirectly into
any country prohibited by the United States Export
Administration Act 1969 as amended, and the regula-
tions there under, or be used for any purpose prohib-
ited by the Act.

USER GUIDE CONDITIONS

Information in this User Guide is subject to change without
notice. Any changes will be included in future versions of this
document. Information within this manual may include
technical, typing or printing inaccuracies or errors and no
liability will arise therefrom.

This User Guide is supplied without warranty or condition,
either expressed or implied, including but not limited to any
implied warranties of merchantability and fitness for a
particular purpose, regarding the information provided herein.

Under no circumstances will Nallatech Limited be liable for any
incidental or consequential damage or expense of any kind,
including, but not limited to, loss of profits, arising in
connection with the use of the information provided herein.

NT107-0305 Issue 3 November 24, 2006

www.nallatech.com 51


http://www.nallatech.com

Standard Terms and Conditions

This page intentionally blank

52 www.nallatech.com NT107-0305 Issue 3 November 24, 2006


http://www.nallatech.com

A NALLATECH

A

AbBreviations ..........ccveeecuencencrnecnreneeneneneseeneseesensenenes xii
add components to NEIWOIK.........ccccueecuremcercrencecrrecnne 27
add notes to network
add signal breakouts

B

building a new NetWOrkK ........c.cocveeevcereeerernencnereescereneeneene 10

building and managing DIMEtalk networks............c........ 6

C

COAE ENEIALION ....uceuveeueneueneereneeeneaeeeseeaessesseesseaseeseesens 36
create network using Xilinx Project Navigator tool 38
files created during VHDL generation ..........ccccueuceee. 37
generating VHDL files 36

COMPONENT OVEIVIEW.......curuneuereueaereeecrseueaessesessesseaescsens 27
DrIAZES .ottt 27
EAEES ettt ettt b st 27
NOAES.....uiinriercenerieneietesesesssse s s sssssesssssssasssesases 27
FOULEES ..ceveirenrenemneaneseiesse s ssssessessssssssssssssssssssasssssssans 27
LEST COMPONENTS.....ucuereuneueereuenersessesesesesessesessesseasssesseaes 27
testbench components .......... 27
USEr COMPONENLS ...cuuuemeremnemceremeneaeseene 27
utility components................ 27

COMPONENLS ...uccuvrvmrmncrmecnne

connect components to network
connectivity and constraints
create a bus connection
create a SUbSYSteM.......ccuccecececicicccecsenne

D

DIMEtalk deviCes .........covuuiimneiiineimiieiniscsiesssisesssnns 30
assigning components to a device.........ccceerecemccurenncns 30
device editor ... 31

assigning signals....... 31
device overview......... 30

DIMEtalk System Design. 22

COMPONENE EAILON ....cueurrreencrnereaenemeaeaesensesesseseseces 29
8ENEIAl SELLINGS ...cucvuvenremreucnirerserereressessessesseeaseaeaeeases 29
PArAMELENS ...eccuveurrmreueemsircssesessessesessessesscssessessessessescsane 30
SIGNAIS ..ot 30
support files............. 30

library manager
manipulating components

DIMEtalk 3.1 User Guide

Index

EADS .ottt ettt e eae 23
LOOIDAN ...ttt sene 23
DIMEtalk tULOrials .....c.ocueueeremecicececeneneeneaseeeseneeesseneesennene 39
FUSE naming CONVENLIONS .......c.ccueucerereuercrerncrsensenacnsenne xiii
EELLING STAMTEA ..ot es s seaens 9
implementation
installation..
interactive tutorials
introduction
KEY fEALUIES .....ucveueeeicicecectneeeerreeeessee et sseseenees 3
placer effort [evel ... ecerencncreecrerecsereeenenne 25
related docUMENLALION........c.ceucuececmencrrenereneeneneeenenes xii
revision
router effort level ... 25
saving a DIMEtalk network ..........cceceeveevcrnencenernencenennne 28
SCOPE Of USEr GUIdE......ccueuecrereceeeereeenseesenenceseaenees Xi
SYSLEM FEQUIFEIMENTES ...uceucuenerneaecrerenseresessesesessessescssessencene 9

T

tutorials .......covveeeunee.
using the DIMEtalk Library Manager
writing to an external pin

U

OVEIVIEW...corvunreriesinsenssanssssssssssssssssssssssssssssssssssassssssansssnsens 22 undo/redo CoOMMANA.........ocecureunreeeneeneieeeeeereeeeeseeeeenns 28
start DIMEtalk System Design........ccccoccunecuverunreenennnennn. 22 user guide Symbols..........occiurerceierie e Xi
toolbars and MENUS .........ccecueeereeveeeereeeeree e sssenaes 23 using clocks and resets ........ocvereveereneencenencenerneneenennenees 35
IMIENUS .vovetereerertseesessesassestesassesssassessssassesassassessssassessesanes 24 default WiriNgs.......ccc.ocueevceremeincirenieeseeinereeesseneeeeseeeeasenee 36
NT107-0305 Issue 3 November 24, 2006 www.nallatech.com 53


http://www.nallatech.com

NALLATECH

The Hi. gh Performance FPGA Solutions Com pany

changing the default wirings .........cccecuunc.. .36
clock frequencies 36
DIMEtalk clock................... 36
DIMEtalk network reset...........cccceeeveeeeeerereecneeererenene. 36
NOSE ClOCK ...ttt 36
user clock 36
EXEEINAl VIEW ...ttt e 35
INEEINAL VIEW ...ttt nene 35
USING DIMELAIK c..coeeererercrircecieicicieeeeenseeneesescssenenne 21

54

www.nallatech.com

NT107-0305 Issue 3 November 24, 2006


http://www.nallatech.com

Remarks Form

We welcome any comments you may have on our product and its documentation. Your remarks will be examined
thoroughly and taken into account for future versions of this product.

DIMEtalk 3.1 User Guide NT107-0305 Issue 3 24/11/06

Errors Detected

Suggested Improvement

Please send this completed form to:

Nallatech

Boolean House
One Napier Park
Cumbernauld
Glasgow G68 0BH
United Kingdom

If you prefer you may send your remarks via E-mail to support@nallatech.com or by fax to +44 (0) 1236 789599.

If you want Nallatech to reply to your comments, please include your name, address and telephone number.
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