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1.0 About these resources

“VHDL Interfaces and Example Designs for the XSV Board 1.0” is a collection of resources to be used with the
XSV board v1.0, produced by XESS Corp. This board contains a Virtex FPGA from Xilinx Inc. and support
circuitry for communicating with a wide variety of external devices. This set of resources is designed to provide
a set of VHDL entities that act as interfaces to the various capabilities and devices on the XSV board, as well as
sample designs that demonstrate the use of the board’s main features. The resources were developed internally
by students at the University of Queensland, Australia. They are made publicly available in the hope that they
may be of some help to others who are starting work on similar projects.

Most of these resources consist of VHDL source code and the accompanying documentation. For a list of the
resources, see section 3.0, “List of designs”.
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2.0 About this document

This Introduction and Overview serves as a summary of all the resources in this collection. It lists all the
resources in the collection and provides information that is common to most of the designs. For example, the
basic design flow used to synthesize and implement the VHDL source code is explained in this document.

3.0 List of designs

Most of resources in this collection can be grouped into the following two categories:

3.1 VHDL modules

These consist of VHDL entities that act as interfaces to the peripheral capabilities of the XSV board.
These entities are designed to be embedded in a larger, arbitrary design, which will often be referred to as
the “user” design. The VHDL modules are designed to make it easier for a user design to interact with the
various external devices that can be attached to the XSV board (e.g. audio in/out, video in/out, Ethernet
network connection).

Most VHDL modules also come with an accompanying stand-alone design that demonstrates the use of
the module. The VHDL modules cannot be directly implemented on the Virtex FPGA without an
accompanying top-level entity.

3.2 Stand-alone VHDL designs

These sets of VHDL source files always include a top-level entity. As such, stand-alone designs can be
directly implemented on the Virtex FPGA and do not need to be incorporated in a larger user design.
Stand-alone designs serve as examples of how to use the peripheral capabilities of the board. Many of the
stand-alone designs include modules that can be used separately in a user’s own design.

Each stand-alone design comes with a UCF file that ensures it will be correctly implemented on the XSV
board. Most of the constraints in these files are pin constraints.

3.3 Other designs

As well as modules and stand-alone designs, there is also a Visual Basic programme that accompanies
one of the modules to provide communication between the XSV board and a PC.

3.4 List of designs

Design Name Type Explanation

VHDL IP Stack | Modules and | Uses the Ethernet PHY chip on the XSV board. Provides an
stand-alone. | implementation of Ethernet, IP and several transport protocols.

Audio Project Modules and | Uses the stereo codec chip on the XSV board. Records data from the audio
stand-alone. | port and stores it in SRAM. Allows the recorded audio to be played back
again.

VGA Interface Modules and | Uses the RAMDAC and VGA monitor interface on the XSV board.
stand-alone. | Displays test patterns on a VGA monitor, using several different D/A
conversion modes.

Video Input Stand-alone | Uses the video decoder chip on the XSV board. Decodes RCA and S-
Project only. Video signals into pixel data, which is stored in SRAM. This data is then
sent to a VGA monitor.




SRAM Interface | Modules Uses the two banks of SRAM provided on the XSV board. Provides a

only. simpler synchronous interface to either bank of SRAM.
PC to SRAM Modules and | Uses the parallel port connections on the XSV board. Uses VHDL modules
Interface stand-alone. | to allow a PC programme to read and write to any location of the XSV

board’s SRAM through the parallel port. A Visual Basic utility programme
that utilises these capabilities is also provided.

CPLD SVF File | Stand-alone | A number of designs for the CPLD on the XSV board are provided. Most

Descriptions only. of these make only minor changes to the default design for the CPLD
provided by XESS.

PS/2 Stand-alone | Uses the PS2 connections on the XSV board. Displays data received from a

Encoder/Decoder | only. PS2 device and can send data to a PS2 device.

4.0 Development platform and tools

These resources have been developed using the following platforms and tools:

Item: Details: Company:
FPGA XSV-300v1.0 XESS Corp.
development e Includes a Virtex xcv300-4-pq240 (300 000 gates, speed grade 4)
board from Xilinx Inc.

e A standard ATX power supply was used.
PC Platform Windows 98 (PII, 350MHz, 128 MB RAM) Microsoft Corp.
Board XSVTOOLSs v3.2 XESS Corp.
configuration e Virtex configuration was performed using the GXSLOAD tool
software using the parallel port.
VHDL design | Foundation F3.11 Xilinx Inc.
environment
PC software Microsoft Visual Basic v6.0 (as part of Microsoft Visual Studio) Microsoft Corp.
development

5.0 Design flow for FPGA designs

This section explains the basic design flow used to synthesise and implement a VHDL stand-alone design for
the Virtex FPGA. It is assumed that the reader is using the same development tools listed in section 4.0 of this
document, but particularly that they are using Xilinx Foundation F3.11 and XSVTOOLSs v3.2. It is assumed that
these tools have been successfully installed. The design flow described should apply to all the VHDL designs in
this collection for the FPGA. As an example, the design flow will be explained step by step for the Audio
Project design.

5.1 Creating the project

1. Create a folder to contain the project description file (*.pdf file) and all the project’s associated files.

Example: The example in this section will explain the design flow for the Audio Project
design. To begin with, we create a folder on C:\ called “audio”.

2. Start the Foundation Project Manager by clicking: Start / Programs / Xilinx Foundation Series 3.11/
Project Manager.

3. In the “Getting Started” dialog box, select “Create a New Project” and click OK.




Gelting Started

% " Open an Existing Project

Tamtest2
sraminfc
simppar
testpro)
audioram

More projects.

Bl

ohjbywhdlpr1pctosr 1 Ypotasiam

 Eresie s Hew Bropck

™ Always open last project

el Cancel | Hep |

In the “Name” field, type a name for your project. Change the “Directory” field to the folder you
created in step 1. (Clicking “Browse” lets you find the folder graphically). The value for “Type”
should read “F3.11” (the same as the version of Foundation). For the “Flow” heading, select the
“HDL” option. Then press OK.

Example:

We will call the project “audio” to match our directory name. The completed
dialog box for this example should look like the following:

Hew Project
Marme: Iaud\o oK I
Cancel
Directory:  |C:AAUDIO
’
T KT - Hep
Flawe " Schematic  * HDL

Foundation will create a folder with the pathname “C:\audio\audio”. The Project
Manager window should now look something like the following:
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You now need to add the VHDL files to the project. Click on the “Project” menu and select “Add
Source File(s)...”. A standard “Open” dialog box will be displayed. Select the file you wish to add to
the project, then click “Open”. You can hold down the Shift or Ctrl keys to select multiple files
within the dialog box.

Example:

The Audio Project design consists of the following files:

audio.vhd
audiotop.vhd
player.vhd
recorder.vhd
remap.vhd




e sram512k32bit50mhz-sv05.vhd
After saving these files to your local hard drive, add each of them to the “audio”
project using the procedure described above. After doing this, the Project
Manager window should look something like the following:
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As each VHDL file is added to the project, Foundation will analyse the syntax of each file. It will
report any errors it finds in the console section of the main window.

To edit any of the VHDL files in the project, simply double-click on the name of the file in the
Project Manager window. This will open the HDL editor. When you open the editor in this way, any
changes you save are automatically detected by the Project Manager.

If at some stage you make changes to a source file but the Project Manager does not detect that your
file has changed, you can force it to notice the changes by telling it to re-analyse the file. To do this,
right-click on the file in the Project Manager and select “Force Analysis”. To do this for every file in
the project, click the “Synthesis” menu and select “Force Analysis of All Sources”.

5.2 Synthesizing the project

6.

Once all the VHDL source files have been added to the project, you can synthesize the design. In
order to perform synthesis for the first time, Foundation needs to know which of your VHDL entities
is the top-level entity. Conversely, when you specify the top-level entity, Foundation automatically
assumes that you wish to synthesize your design.

So, to specify the top-level entity and synthesize the design, click on the plus-sign next to the file
containing the top-level entity. A list of the VHDL entities contained in that file is displayed. Right-
click on the entity that is to be the top-level entity and select “Set as Top Level...”.

The “Create Version” dialog box is displayed.

In the Audio Project design, the file “remap.vhd’ contains the top-level entity,
also called “remap”. Carry out the instructions above to set “remap” as the top-
level entity.

Example:

In the “Create Version” dialog box, ensure that the target device matches the Virtex FPGA on your
XSV board. The “Family” heading should read “Virtex”. The “Device” and “Speed” headings can be
determined from the markings on your FPGA. Do not press “Run” nor “OK” just yet.

Our FPGA has the following markings, which determine the values to be set in
this dialog box:

Example:




XCV300] «—— This identifies the chip af an xiv300 ,
and the package type as “pq240”.
PO240JFP9945

D1091136A This identifies the speed grade as “-4”
(the “C” indicates the chip is rated for
a Commercial temperature range).

We therefore set “Device” to “V3I00PQ240” and “Speed” to “-4”. The dialog
box should look something like the following:

Create Yersion
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Synthesis Settings: LI M.EEEEELJ
Help
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Revision name: ievl ptiGns

Control Files: SET

Foundation allows you to set some options that control synthesis. To set these click the “SET” button
to the right of the “Synthesis Settings” heading. The following dialog box will be displayed:

Settings
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Set any of these options that you wish to, then click OK.

Example: The Audio Project project is designed to work with a 50MHz clock signal. We
specify this by entering “50” under the “Target Clock Frequency” heading. This
setting does not guarantee that a particular design will work at the specified
frequency, but it provides the synthesis engine with a target frequency to aim for.

We also choose to optimise for “Speed” and set the synthesis effort level to
“High”. We then click OK.

To commence synthesis, click “Run” in the “Create Version” dialog box.

Foundation will synthesize the design, reporting the results in the “Console” section of the main

window.
Example: If synthesis is successful, the main window should look something like the

following:
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Any errors that occur during synthesis will also be reported in the “Console” section of the window.

Note that Foundation attaches its own version number to every successful synthesis of a project. This
version number is shown in the “Flow” section of the main window.

At this stage of the design flow, you can simulate the synthesised design by clicking on the
“Simulation” button. This launches the Logic Simulator which allows you to simulate and test the

design using a graphical interface.

The Implementation phase of the design flow can now be run.

5.3 Implementing the project

9.

Click on the “Implementation” button in the “Flow” section of the main window. The
“Synthesis/Implementation settings” dialog box is displayed, as shown below. This is identical to the
“Create Version” dialog box displayed previously, but now only the options relating to
Implementation are available to be modified.
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Clicking the “Options” button displays the following dialog box, which allows various options for
different steps of the Implementation design flow to be adjusted:
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The main option you may wish to adjust is the Place & Route Effort Level. Click OK to return to the
“Synthesis/Implementation settings” dialog box.
Example: For the Audio Project design, you can leave all the options at their default values.
This means you don’t need to change the Place & Route Effort Level.

All stand-alone designs in this collection have an associated User Constraints File (UCF) that
specifies which ports in the VHDL design are connected to which pins on the Virtex FPGA.

The “Synthesis/Implementation settings” dialog box should still be visible. To specify a UCF to the
Implementation tools, click the “SET” button to the right of the “Control Files” heading. The
following “Settings” dialog box is displayed:

Implementation control files |

- Curtent Revision Control File Settings:

Use Constraints file from: | None -
Copy Guide file from: More -
Copy Flaorplan files from: Mare B

™ Enable Floorplanning

1.8 I Cancel I Help |

Click the down arrow next to the “Use Constraints file from” and click “Custom”. A dialog box
appears allowing you to specify the UCF. Clicking “Browse” allows you to select the UCF
graphically.

Example: The UCF for the Audio Project is called “audiopins.ucf”. Specify this file in the
“Custom” dialog box and click “OK”.

Click “OK” in the “Settings” dialog box.
Finally, click “Run” to commence the Implementation design flow.

The Foundation Flow Engine will commence. The report files from each stage of the implementation
are shown in the log section of Flow Engine window as the implementation progresses, as shown
below:
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Example: When the Implementation has successfully completed, the main Project Manager

window should look something like the following:
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Note that Foundation attaches its own revision number to every successful implementation of a

project. This revision number is shown alongside the version number in the “Flow” section of the
main window.

Before configuring the Virtex FPGA with the new implementation, it is wise to confirm that the pin
constraints from the UCF were adhered to. To do this, click on the Tools menu and select
Implementation / Constraints Editor.

The Xilinx Constraints Editor will open, as shown below:
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13. To confirm that the pin constraints have been adhered to, click on the “Ports” tab (about halfway
down the window on the left). The Constraints Editor will show a list of all the ports for the design. If
the pin constraints have been adhered to, the column headed “Location” should be full of pin
numbers, as shown below. There should be one pin number for every port.
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If the column headed “Location” is blank, you need to respecify the UCF and re-implement the
design. To do this:

Close the Constraints Editor.

In the Program Manager, click the Implementation menu and select “Set Constraints
File(s)...”. This will show the “Set Constraints File” dialog box.

In this dialog box, check the “Copy Constraints Data From” option and select “Custom”
from the drop down menu, as shown below:

Set Constaints File

Changes will affect the selected rewision only

¥ Copy Constraints Data From: Hone vI
[Hone ]

W Enable Congtraints

ok | Coneel | Hep |

A dialog box appears allowing you to specify the UCF. Clicking “Browse” allows you to

select the UCF graphically.
Once you have specified the UCF, click “OK” in the “Set Constraints File” dialog box.

10



e C(Click the “Implementation” button again. A dialog box will appear asking if you wish to
start the Implementation flow from the “Translate” step again (shown below).

& change was detected in the Constraints File; this indicates that the Translate step should be rerun. Do you want ta
rerun this step?

B |

e C(Click “Yes”. The Implementation flow will be re-run.

The Configuration stage of the implementation (the last stage in the flow), generated a bit file (*.bit)

that is downloaded to the Virtex FPGA to configure it to the current design. This downloading and

configuration process can now be carried out.

5.4 Configuring the Virtex FPGA

14.

15.

16.

17.

Open the GXSLOAD programme (part of the XSVTOOLSs suite of programmes from XESS Corp.).
This displays the GXSLOAD window, as shown below:

X gxsload

Drop BIT, 5WF, HEX, and EXD
files here to download to the,
A5 orxSY Board,

Recent Files:

el [~ EEPROM  Pot [iFT1 =]

Open the folder that was created for the project in step 1. Open the folder whose name is the same as
the name of the project. Open the folder called “xproj”. Open the folder corresponding to the current
version of the project. Finally, open the folder corresponding to the current revision of the project.
(The version and revision numbers referred to here refer to those displayed by Foundation in the
main window of the Project Manager).

Locate the file in this folder with the same name as the project and the file extension “.bit”. This is
the bit file that will be downloaded to the Virtex FPGA.

Example: For our example, we open the folders outlined above, to reach the following
location:

2

“C:\audio\audio\xproj\verI\revi|
The bit file we need in this folder is called “audio.bit”

Ensure that the XSV board is powered on and that it is connected to the computer via the parallel
cable. In GXSLOAD, select the parallel port being used (next to the “Port” heading).

Drag the bit file from the folder in which it is located, into the section of the GXSLOAD window
headed “Recent Files”. GXSLOAD will download the bit file to the Virtex FPGA, thus configuring it
with the current design.

Example: When the bit file for the Audio Project has successfully been downloaded,
GXSLOAD should look something like the following:
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X grsload

: Drop BIT, SWF. HEX, and .EXD |
| files here to download to the:
oard,

Eeload ™ EEPROM  Pat [LpTT =]

That’s it. The Virtex FPGA should now be correctly configured with the design described by the
VHDL project.

6.0 Design flow for CPLD designs

Some of the designs for the Virtex FPGA also require the CPLD on the XSV board to be reprogrammed.
Reprogramming the CPLD should be done cautiously, as if programming is not done correctly there is
potential for the CPLD to become completely unusable. See http://www.xess.com/appnotes/an-041000-
xsvpport.pdf for more information.

This section explains the design flow for a VHDL design for the CPLD on the XSV board. Before reading this
section you should be familiar with section 5.0, “Design flow for FPGA designs”. It is assumed that the reader
is using the same development tools listed in section 4.0 of this document, but particularly that they are using
Xilinx Foundation F3.1i and XSVTOOLs v3.2. It is assumed that these tools have been successfully installed.
The design flow described should apply to all the VHDL files in this collection containing designs for the
CPLD. As an example, the design flow will be explained step by step for the CPLD design that accompanies
the IP Stack design for the FPGA.

6.1 Creating the project
I. to 5. Follow steps 1 to 5 for the FPGA design flow, but instead creating a project for the
CPLD design.

Example: The example in this section will explain the design flow for the CPLD design that
accompanies the IP Stack design for the FPGA. We create a folder for the project
with the path “C:\cpldnet” and create a project with the name “cpldnet”.

The design contains a single VHDL file, called “cpldnet.vhd”, which we add to
the project. The resulting Project Manager window should look like this:
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» cpldnet - design not implemented - Project Manager ol =]
File Document View Project Synthesis Implementation Tools  Help

D] 6] @ln| &) 2]6] 0] B3] X

Files . Wersions Flow * Conterts . Reports

B3 cpldnet ii
Gl =1 nldnet vh coldnat
g nidnethd !

-« @ cpldnet

SIMULRTION

L 4

s @ 20|

YERIFICATION

@
2 o W

IMPLEMENTATION 7

Pem  :License checking time 1.4 [s]. ;l
Pem  cHiling server initialization

Pem  :Kilinkwersion: 1,0,0,1

Pcmo @ Synopsys server initialization

Pem  :License checking time 0.9 [s].

Pecm  : Opening Synopsys project

Dpm :Anabzing cicpldneticpldneticpldnetyhd ..

Dpm  :Done _I
Pem  :Document cicpldneticpldneficpldnet vhd added

Pecm  : Synopsys server initialization

Console / HOL Errors  HDL Warnings /. HDL Messages [l I |
|Ready

6.2 Synthesizing the project

6.

Click on the “Synthesis” menu and select “Options”. The “Synthesis Options” dialog box will
appear. Under the heading “FSM Synthesis: Default Encoding”, choose the “Binary” option, as
shown below. As a general rule, a CPLD has fewer flip-flops than an FPGA. Selecting a binary
encoding of states (for a state machine) will result in fewer flip-flops being used by any state
machines in the design.

Click “OK” to close the “Synthesis Options” dialog box.

Synthesis Options | x|

-
| Zemo One Hot |

Cancel !
"FSM synthesis: Interpretation of YHDL 'when others'

~F&M Synthesis: Default encoding ——

 One Hot & Bina

& Fastest & smallest [ony defined states] L hee |

™ Safest [all possible, including ilegal, states)

E vpoit schemalics o
& Ao € hdl  HNF  Edi ‘

Veilog fdef support
[r Enable  Disable

Input “NF Bus Style s Hdy
Default Frequency ISU—

T~ Esport Timing Canstraint

Foundation will then ask you to re-analyse all the source files in order for the synthesis options to
take effect.

Click the “Synthesis” menu and select “Force Analysis of All Sources”.

The top-level entity of the design must now be specified in order for synthesis to be performed
correctly. Click on the plus-sign next to the file containing the top-level entity. A list of the VHDL
entities contained in that file is displayed. Right-click on the entity that is to be the top-level entity
and select “Set as Top Level...”.

The “Create Version” dialog box is displayed.

Example: The CPLD design for the IP Stack PGA design has only one file, “cpldnet.vhd”.
This contains a single entity called “dwnldpar”, which is the top-level entity.
Follow the above instructions to specify “dwnldpar” as the top-level entity.
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9.

In the “Create Version” dialog box, ensure that the target device matches the CPLD on your XSV
board. The “Family” heading should read “XC9500”. The “Device” and “Speed” headings can be

determined from the markings on the CPLD. Do not press “Run” nor “OK” just yet.

Example: Our CPLD has the following markings, which determine the values to be set in
this dialog box:

XC95108] < This identifies the chip af an x”c95108 ,
and the package type as “tq100”.

TO10JAEM9933

F1090867A This identifies the speed grade as “-20”

44— (the “C” indicates the chip is rated for a

Commercial temperature range).

We therefore set “Device” to “95108TQ100” and “Speed” to “-20”. The dialog
box should look something like the following:

Create Yersion

1]

Toplevel  [dwrldpar =] [ B ]

“Wersion name: lver‘\— oK

Syrthesis Settings: SET Cancel
Help

Target Devic

Famiy. [+C3500 ha
Device: | 3510670100 = | Speed: [HIME

I Edit Synthesis/implementation carstraints
I™ Wiew Estimated Performance after Optimization

I~ Auta Bun Implementation tools
 Physical Implementation settings

Revision name: =al (I ptiats

Contral Files: SET

10. Ifit is necessary to set synthesis options, click the “SET” button to the right of the “Synthesis

Settings” heading.
Example: For our CPLD example it is not necessary to change any synthesis options. The
default values are correct.

To commence synthesis, click “Run” in the “Create Version” dialog box.

Foundation will synthesise the design, reporting the results in the “Console” section of the main
window.

6.3 Implementing the project
11. Click on the “Implementation” button. The “Synthesis/Implementation settings” dialog box is

displayed, as shown below. This is identical to the “Create Version” dialog box displayed previously,
but now only the options relating to Implementation are available to be modified.
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12.

Options

(- Implementation Oiption

Synthesis/Implementation settings
Top level: dwirldpar =

Vesionname: [o=1 | OK
Synthesis Seftings S Cancel
Help

Device: [ 5510270100 7] spesd [0 ]

Target Devi
’7Family. <8500 x

I~ Edit Sprittiesis/Implementation constiaits
I= e Estimated Pertormance sfter Hptinization

¥ st B Il erentatio faols,

Revision name:  [revl Dptions

Physical Implementation settings
’V Control Files: SET

Clicking the “Options” button displays the following dialog box, which allows various options for
different steps of the Implementation design flow to be adjusted:

CPLD Optimization Style:

" Density £+ Balanced " Speed = User

!Balanced D ptimization - Edit [ ptors:

Defined

~ Simulation Option:

Simulation: | Foundation EDIF hd Edit Options...

Cancel |

Help |

For this CPLD project, you can leave all the implementation options at their
default values.

Click “OK” to return to the “Synthesis/Implementation settings” dialog box.

A CPLD design will also usually have a User Constraints File (UCF) which at the very least will
specify which ports in the VHDL design are connected to which pins on the CPLD.

The “Synthesis/Implementation settings” dialog box should still be visible. To specify a UCF to the
Implementation tools, click the “SET” button to the right of the “Control Files” heading. The
following “Settings” dialog box is displayed:

Settings
Implementation control files I
- Curtent Revision Cantiol File Settings: ————————
Use Constraints file: from: Mrr-__tﬂ
Copy Guide file from: Mane e
Copy Floorplan fles fiom:~ [Nome 7]
- Cunrent Revision Control file uss:
I~ Enable Buided MAP and PAR)
™ Enable Floorplanning
[ ok | cened | Hep |

13. Click the down arrow next to the “Use Constraints file from” heading and click “Custom”. A dialog

box appears allowing you to specify the UCF. Clicking “Browse” allows you to select the UCF
graphically.

The UCF for this CPLD project is called “cpldnetpins.ucf”. Specify this file in the
“Custom” dialog box and click “OK”.
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Click “OK” in the “Settings” dialog box.
Finally, click “Run” to commence the Implementation design flow.

The Foundation Flow Engine will commence. The report files from each stage of the implementation
are shown in the log section of Flow Engine window as the implementation progresses, as shown

below:

@cpldnet [verl->rev1] - Xilinx Flow Engine
Flow iew Sehup Utiiies Help

ooa| I

=(m| BB @]

XCA9500 Design Flow [revl] Status: OK
Translate Timing Bitstream
Completed [ Completed I Completed | Running

Copyright (c) 1995-2000 Xilinz, Inc All rights reserve d. d

writing only delay properties to EDIF file
dedicated signals will be given global scope
writing EDIF file to 'time sin.edn' ...

c:cpldnsthcpldnet™tim

hprept -1 cpldnet —-r jed -a -1 cpldnest.log -n cpldnet
Relsase 3.11 - Programning File Generator D19

Copyright (=) 1995-2000 Xilinz, Inc All rights reserves d
4 |L|:|
e o n
For Help, press F1 #C95108-20-TU100 | cpldnet.uct |—

14. Before configuring the CPLD with the new implementation, we should double check the pin
constraints.

Important: It especially important when implementing a CPLD design to check that the pin

constraints specified in the UCF have indeed been put in place by the
implementation tools. This can be checked by using the Xilinx Constraints Editor,
available from the Project Manager by clicking the Tools menu and selecting
Implementation / Constraints Editor. (See steps 12 and 13 from section 5.3 for a more
detailed description of how to perform this check).

Carefully check that the only pins that have been set to be outputs are those that
you intend to be outputs. In particular, be careful if you are setting any of the
CPLD pins connected to pins C1, C2, C3 or S7 of the parallel port as outputs. If
you are, then ensure that you follow the instructions found in the “XSV Parallel
Port Interface” application note, at http://www.xess.com/appnotes/an-041000-

xsvpport.pdf.

The CPLD is configured using a type of file known as an SVF file (not a BIT file). This SVF file

must now be created.

6.4 Creating the SVF file

15. In the “Flow” section of the main Project Manager window, scroll down so that the “Programming”

button is visible. Click the “Programming” button. The Xilinx JTAG programmer should open, as

shown below:
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. cpldnet - Xiling JTAG Programmer =] E3
File Edit Operations Output View Help

D[=(a] 47 |8[o|c] w5l 2|2 =] 5| |

™ _@
HC95108
cpldnet . jed
TDO

For Help, press F1 Hld 2

16. Click on the “Output” menu and select “Create SVF File...”. The “SVF Options” dialog box is

17.

18.

displayed:

SVF Options

" Skipping Test-Logic-Reset

0K I Cancel | Help |

Select the “Through Test-Logic-Reset” option and click “OK”. The JTAG Programmer will prompt
you for a filename and location for the SVF. The default filename should be the name of the project
with the extension “.svf”. The default location should be in a hierarchy of folders based on the project
name, the current version number and the current revision number.

Click “Save” to accept the default filename and location for the SVF file.

Click on the “Operations” menu and select “Program”. The following “Options” dialog box will
appear. Accept the default options and click “OK”.

Options
Program Options i
17 Rip wizer ey

T Wiite Pratect

I Read Piotect

I Rarall= bade 7 Load Fogs

|
| [ Estemal B srfication
i
|

I I7 | s=rcads (BHen Chare)

oK I Cancel | Help |

The JTAG programmer will then create the SVF file. An “Operation Status” dialog box shows the
progress of creating the SVF file.
Example: When the SVF file has been successfully completed, the “Operation Status”
dialog should look something like the following:
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lany-Scan Description Language (BSDL file ;I
liny/xc 9500,/ data/sc95108 bsd'._ complated successiully
ice enerating SYF vectors to check boundary-scan chain

in ISP mode...done.
dane.

i Generating SVF vectors bo program device....done.
wvice]: SVF vector generation for programming completed successfully.

All operations were completed successhully.

oK I Wiew Log File

Click “OK” to close the “Operation Status” dialog box. The SVF is now ready and can be
downloaded to the CPLD to configure the chip with the current design.

6.5 Configuring the CPLD

19.

20.

21.

22.

23.

24.

Open the GXSLOAD programme (part of the XSVTOOLSs suite of programmes from XESS Corp.).
Note that GXSLOAD can be used to download multiple different file types to the XSV board,
including BIT and (more importantly here) SVF files as well.

Open the folder containing the SVF file that has just been created.

Example: For our example (assuming that the SVF file was saved in the default location),
the SVF file will be found in the following folder:

“C:\cpldnet\cpldnet\xproj\veri\revl”

The SVF file we need in this folder (assuming the SVF file was saved with the
default filename) is called “cpldnet.svf”.

Ensure that the XSV board is powered on and that it is connected to the computer via the parallel
cable. In GXSLOAD, select the parallel port being used (next to the “Port” heading).

On the XSV board, ensure that a shunt is placed on jumper J23. This shunt must be in place for the
CPLD to be programmed. To locate the position of jumper J23, see the board layout diagram in the
XSV board manual, available at http://www.xess.com/manuals/xsv-manual-1_0.pdf.

Drag the SVF file from the folder in which it is located, into the section of the GXSLOAD window

headed “Recent Files”. GXSLOAD will download the SVF file to the CPLD, thus configuring it with

the current design.

Remove the shunt from jumper J23 on the XSV board. When this shunt is removed, it is impossible
for the CPLD to be reprogrammed. Removing this shunt therefore prevents accidental
reprogramming of the CPLD.

That’s it. The CPLD should now be correctly configured with the design described by the VHDL
project.
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