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COPYRIGHT

This documentation and the product it is supplied with are Copyright HUNT
ENGINEERING 2005. All rights reserved. HUNT ENGINEERING maintains a policy
of continual product development and hence reserves the right to change product
specification without prior warning.

WARRANTIESLIABILITY and INDEMNITIES

HUNT ENGINEERING warrants the hardware to be free from defects in the material
and workmanship for 12 months from the date of purchase. Product returned under the
terms of the warranty must be returned carriage paid to the main offices of HUNT
ENGINEERING situated at BRENT KNOLL Somerset UK, the product will be repaired
or replaced at the discretion of HUNT ENGINEERING.

Exclusions - If HUNT ENGINEERING decides that there is any evidence of
electrical or mechanical abuse to the hardware, then the customer shall have no
recourse to HUNT ENGINEERING or its agents. In such circumstances HUNT
ENGINEERING may at its discretion offer to repair the hardware and charge for
that repair.

Limitations of Liability - HUNT ENGINEERING makes no warranty as to the
fitness of the product for any particular purpose. In no event shall HUNT
ENGINEERING'S liability related to the product exceed the purchase fee actually
paid by you for the product. Neither HUNT ENGINEERING nor its suppliers
shall in any event be liable for any indirect, consequential or financial damages
caused by the delivery, use or performance of this product.

Because some states do not allow the exclusion or limitation of incidental or consequential
damages or limitation on how long an implied warranty lasts, the above limitations may not

apply to you.
TECHNICAL SUPPORT

Technical support for HUNT ENGINEERING products should first be obtained from the
comprehensive Support section www.hunteng.co.uk/support/index.ntm on the HUNT
ENGINEERING web site. This includes FAQs, latest product, software and
documentation updates etc. Or contact your local supplier - if you are unsure of details
please refer to www.hunteng.co.uk for the list of current re-sellers.

HUNT ENGINEERING technical support can Dbe contacted by emailing
support@hunteng.demon.co.uk, calling the direct support telephone number +44 (0)1278
760775, or by calling the general number +44 (0)1278 760188 and choosing the technical
support option.
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Introduction

For users of FPGA modules there are many example projects provided on the HUNT
ENGINEERING CD. These projects are intended to be the starting point when making a
new FPGA design with any of the HUNT ENGINEERING FPGA modules. All of the
example projects are designed to be used with the standard tool-set provided by Xilinx
(there is a separate application note ‘Using non ISE development tools’ available for users
working with development tools such as Leonardo Spectrum or Synplicity).

The standard FPGA design tool from Xilinx is the integrated design environment ‘ISE’.
Over time Xilinx make improvements to the ISE product and release major version
changes. As each new version of design tools is released HUNT ENGINEERING adapt
the standard FPGA module examples so they continue to work as expected.

Each time a new version of ISE is released, users may either continue working with their
current version of tools, or upgrade to the new version.

Whether continuing with their current version of ISE or upgrading, this document
describes what must be done to ensure that the HUNT ENGINEERING FPGA examples
continue to work as expected. In addition, this document describes how to make a brand
new FPGA project in ISE.
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How to Use this Document

The following three sections describe how to use this document, depending on whether you
are upgrading ISE, continuing with your existing version, or making a new project from
scratch.

Upgrading to the Latest Version of ISE

The latest version of ISE is version 7.1. The FPGA module examples on the current
HUNT ENGINEERING CD are written to use ISE 7.1. For users upgrading to ISE 7.1
this simply means that any of the examples on the latest CD can be copied and used without
any issue of upgrading the project. In this situation therefore, the remainder of this
document does not apply.

However, for users who are upgrading to ISE 7.1, any existing project based around FPGA
modules will need to be upgraded.

To upgrade an existing FPGA module project to ISE 7.1 you will need to work through the
section ‘Upgrading Existing Projects to ISE 7.1’

Continuing to Use a Previous Version of ISE

The latest version of ISE and HUNT ENGINEERING CD examples is version 7.1. If you
are continuing to use a version of ISE earlier than ISE 7 and have an existing project then
you may continue development without needing to work through the remainder of this
document.

If however, you wish to work with any of the new example projects on the current HUNT
ENGINEERING CD you will need to work through one of the following sections
depending on your current tool version. The section that applies will be one of the
following, ‘Creating Projects in ISE 4’, ‘Creating Projects in ISE 5’, ‘Creating Projects in
ISE 6’ or ‘Creating Projects in ISE 7'.

Creating New Projects

To create a brand new FPGA project in ISE, you will need to work through the appropriate
section from either ‘Creating Projects in ISE 4’, ‘Creating Projects in ISE 5, ‘Creating
Projects in ISE 6’ or ‘Creating Projects in ISE 7’, depending on the version of ISE you are
using. You will also need to refer to the ‘Making your own FPGA design’ section of the
User Manual for the FPGA module you are using for module specific information.
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Upgrading Existing Projects to ISE 7.1

This section describes how to upgrade an existing FPGA module project to work with the
latest version of ISE, version 7.1.

The first step in upgrading to ISE 7.1 is to ensure you have installed the latest service pack.
In the initial release of ISE 7, the project file import process for converting old projects
failed to correctly read the ‘Hierarchy Separator’ setting in the ‘Synthesis Options’ of the
existing project. This was fixed in Service Pack 1. Please ensure you have completed the
installation of the latest service pack before continuing through this section.

The next step in upgrading an existing project is to replace the contents of the ‘Common’
directory with the latest FPGA support from HUNT ENGINEERING. Using either the
latest HUNT ENGINEERING CD or by visiting the User Area of the HUNT
ENGINEERING web-site www.hunteng.co.uk download the IP for the version of FPGA
module you are using to a directory on your local drive. With this done, replace the contents
of the FPGA projects ‘Common’ directory with the latest ‘Common’ FPGA IP.

Now you are ready to open the existing project in ISE. Open the ISE 7.1 Project Navigator
and click ‘File - Open Project...". Select the project file you wish to open.

You should then see a window similar to that shown below.

Update Project
@ [ fpgaSy1iExamplelISEVEx1_FpgaSy.npl
This project was generated by a previous version of Project Mavigator and must be updated to the new project

format, Once this project has been updated you will no longer be able to open it in earlier versions of Project
Mavigakor.

The existing project will automatically be archived and stored ak 0:ifpgaSy1\Example1iISEVEx] _FpgaSy_ised_bak.zip

in the event vou later decide to return ko the older version.,

Plzase note that starting in 7.1i, the new extension For the praject file will be .ise. This praject will be converted ko

Ex1_FpgaSv.ise.

Do wou wank ko updake the project?

This window indicates that the project needs updating. Also note that the project file
extension changes from “.npl’ to “.ise” with version 7. Click ‘Yes’ to continue.

You will now be able to continue development on the converted project in ISE 7.1.
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Creating Projects for ISE 4

For each FPGA module type, each project contained on the CD provides all of the required
design elements to ensure correct operation on that chosen module type. These elements
include a Hardware Interface Layer that is used to correctly control external devices, user
constraints information to control design timing and pin location and example VHDL to
provide a structured starting point.

For users of ISE 4 design tools this document must be followed in order to convert the
newer project format used on the HUNT ENGINEERING CD to the correct ISE 4
format. This section describes how to build an ISE 4 project from scratch, using the design
source provided on the CD. This process is necessary as the standard XILINX tool version
has moved on from ISE 4 and XILINX provide no mechanism for converting post ISE 4
projects back to ISE 4.

This document uses Examplel as the starting point for the creation of a new project. It is
important to start from one of the standard examples provided on the HUNT
ENGINEERING CD as this give the correct starting point for FPGA development with
your FPGA module.

Please note: if you are using this section in order to create a brand new project with
functionality that does not match any of the standard CD examples, then you must still start
from Examplel. Once you have created a correct project based around Examplel you may
then insert your own unique code into the User-Ap entity, removing all unwanted logic.
When doing this, you will need to refer to the relevant information in the ‘Making your own
FPGA design’ section of your FPGA User Manual.
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Converting Examplel for your Module Type

The HUNT ENGINEERING CD provides support for many different FPGA module
types. For each module there is always a standard Examplel project provided on the CD.
This example is the ‘Getting Started’ example for each module type and should always be
used as the first step in FPGA development.

This section describes how to convert Examplel for the HERON-FPGAGS as an example
of the conversion process. Although the design source varies for each module type, the
principles shown here are the same regardless of type.

Step 1: Copying Examplel from the HUNT ENGINEERING CD

The first step in the conversion process is to copy Examplel onto your local hard drive.
Make a directory on your local drive in which to store Examplel.

On the HUNT ENGINEERING CD, all FPGA examples are provided below the ‘fpga’
directory. The ‘fpga’ directory is divided into sub-directories that reflect the name of the
module type. In this document, Examplel for the HERON-FPGADS is to be converted, so
the directory ‘fpga/fpgabvl/’ will contain the appropriate project information. Identify the
appropriate CD directory according to your module type.

With the correct CD directory located you will need to copy Example 1 to your local drive.
This can be done in one of two ways. The first method is to copy the Example 1 project by
hand for the module type you are using. The second method is to unzip the ZIP file for that
module type onto your hard drive.

When using the first approach you will need to copy the ‘Common’ directory and
‘Examplel’ directory from the CD to a chosen directory on your local drive. The
‘Examplel’ directory contains all design source that forms Examplel and the ‘Common’
directory provides design source common to all designs made for that module.

Please note, when copying files from your CD by hand you may need to edit the file
attributes after copying. This is because on some operating systems Read-Only files on the
CD will become Read-Only files on your local drive. All files in the ‘Examplel’ directory
should be set to Read-Write while all files in the ‘Common’ directory must remain Read-
Only.

When using the second approach you will be unzipping all examples for that module,
including Examplel. When unzipping all project examples, the read-write attributes will
automatically be set correctly.

The picture below shows a new directory on the local drive named ‘fpga’. In the ‘fpga’
directory are the copied ‘Common’ and ‘Examplel’ directories.

s SEm

w{_] Comman
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Step 2: Creating a New Project File

With the Examplel example directory and Common directory copied onto your Local
Drive you can now begin building an ISE 4 project.

Open the ISE 4 Project Navigator if it is not already open. Please note, in the remainder of
this section an example conversion is shown for Example 1 for the HERON-FPGA5
where this conversion is performed in ISE 4.1. If you are using a different ISE 4 version
then although the windows shown may not perfectly match, the conversion process is still
the same.

Next, delete the project file for the Examplel project in the new directory you have created
on your local drive. The project file will be located in the ‘ISE’ sub-directory of the
‘Examplel’ directory and will have the extension ‘.ise’. This existing project file must be
removed as it will not be useable in ISE 4 and must be replaced with an appropriately
constructed project file.

With the existing file deleted, select the menu item ‘File - New Project...’ to begin creating
a new project. The following window should be displayed.

Mew Projeck x|

Project Name: Froject Location:
IE ®1_Fpgaby Ic:'\fpgaEﬂ “Example14SE . |
Froject Device Ophions:
Property Hame Value
Device Family Virtex2
Device 21000
Package 456
Speed Grade -4
De=ign Flow =T YHDL

k. I Cancel Help

Enter the correct project name in the ‘Project Name’ field. For Examplel this should be set
to be the same project name as the Examplel project file on the HUNT ENGINEERING
CD (minus the .ise extension).

Next, enter the correct location into the ‘Project Location’ field. This field should match the
location of the ‘Examplel/ISE’ directory you have made on your local drive.

Then set the Project Device Options to correctly reflect the appropriate device information
according to the module type you are using. If you are unsure of the correct information
refer to the User Manual for that module type. Ensure that the Design Flow is ‘XST
VHDL'.

When you have correctly defined all fields click ‘OK’.
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Step 3: Adding VHDL Source to the New Project

The next step is to add design source, starting with the top level of the hierarchy. For all
FPGA module projects the top level of the design is always contained in the file ‘top.vhd'.
‘top.vhd’ is always provided as part of the ‘Common’ directory for each module type.

Select the menu item ‘Project— Add Source...”. The following window will be displayed
where you will need to navigate to the ‘Common’ directory that was created on your local
drive. Select the file ‘top.vhd’ and click ‘Open’.

2 x|
Laok in: Ia Common j & =5 ER-

FpoaSy_tpl,ucf
HE_COMY,vhd ¥z _pD_&F.vhd
HE_RWWCLE, vhd

File name: | TOP.vhd Open |
Files of type: I Sources [tk vhd;* vhdl® v * abl® woo®, scj Cancel |
S

The following window will then appear. Select ‘VHDL Module’ and click OK to add
‘top.vhd’ to the project.

Choose Source Type x|

TOP.vhd iz which source tppe?
The zuffix iz ambiguous as to type.

YHOL Module
WHOL Fackage .
YHOL Test Bench
Cancel |
Help |
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With this done, the Module View window will now look similar to the picture below,
depending on the particular source files that are required by the module type you are using:

Sources in Project;
------ [B] Ex1_Fpgahw

E-£1 xc2v1000-4fg456
E| E top-it [ 4. ACommonh T OP. vhd]

- he_rd_Bf

he_rwclk

he_sdram
he_uger

e

In the case of the FPGASv1 example conversion, after adding ‘top.vhd’ we can now see 6
more design entities are needed. One of these entities is the User-Application level of the
design which contains the VHDL that makes this example the getting started example,
Examplel. The other entities shown are part of the Hardware Interface Layer and are found
in the ‘Common’ directory.

First add the appropriate files from the ‘Common’ directory in order to replace the red
question mark icons with correct entities. To do this, you will again need to use the ‘Add
Source...” menu item. Navigate to the ‘Common’ directory and select the files that have
names that match the entities in the Module View of your new project.

Please note: the HE_RD_6F entity is provided in the ‘Common’ directory in the source file
‘V2_RD _6F'.

When adding each file, the correct Source Type will be ‘VHDL Module’ as was selected
when adding ‘top.vhd'.

When you have added all required Hardware Interface Layer components the Module View
should look similar to the picture below for the FPGA5v1 conversion:

Sources in Project: |
T E E«1_Fpgab
B £1 5c2v1000-4fg456

El - E"j topertl .4 S Commont T O, vhd]
----- |_i'| he_rd_Ef-rtl .5 SCommontt2_RD_EF.vhd]
----- |_i'| he_nwchert [ SCommontHE_RW LK. whd]
= @ he_sdrarm-itl [.5 ACommonsHE_SDRARM. vhd]

BT Radule Wien l X Shapzhot gt I TE Libtary Wiew I
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Next you will need to navigate to the ‘Src’ directory of Examplel and add the User_Ap file
to the project:

Look jn: | =3 Sre x| &« @ e EB-

File name:  |User_Ap1.vhd Open |
Files of type: I Sources [t vhd;* vhdl® v bl woo scj Cancel |
A

After the ‘user_ap’ entity has been added to the project you will see which other source files
are required below this entity. Add the appropriate source files from the ‘Src’ directory.

After you have added all of required VHDL source files from the ‘Src’ directory there may
still be red question marks against entities in the hierarchy. These entities will correspond to
Core Gen components that are placed in the Examplel ‘ISE’ directory. In the case of
Examplel there is one Core Gen component called ‘fifo15x32’ that must be added to the
project from the ‘ISE’ directory.

With all relevant VHDL source added to the project the Module View should look similar
to the picture shown below for the FPGA5v1 conversion:

Sources in Project: I

o E| Ex1_Fpoahw
€1 %c2v1000-4fg456

[P config [ ASre\ser_Ap vhd)
- top-rtl [ % \Commont TOP. vhd]
----- @ hie_rd_Bf-rtl [ % SCornrmont2_RD_EF +hd)
----- [ he_nwclkert] [5 ACommontHE_RWCLK. vhd)
= @ he_zdramn-itl [ SCommonHE_SDRAMM . vhd)
- @ he_sd_chte-itl [ SCommontHE_SDRAM. vhd)
----- [ he_usertl [.% ACommantHE_LISER. vhd)
----- @ bie_war_EF-rtl .5 MCommontHE _WF_EF .vhd)
=- @ uzer_ap-examplel [ASrchUzer_Apl.vhd)

B il 1532 (fifol 5e32 ko0

o [#] hsbl-t [ ASrchHSE vhd)

N B hiodule Wiew l 8 Snapzhot View I T@ Libirary Wiew I
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Step 4: Adding User Constraints

The next step is to add user design constraints to the project. Using ‘Project— Add
Source...” add the user constraints file contained in the ‘ISE’ directory of the project.

Lok in: IEISE j e % ER-

__prajnay
- Exl_FpgaSw.uck

File name:  |Ex1_FpgaSv.uch Open I
Filez of type: I Sources [* ek vhd:® woo® ach:® thw hmm:’j Cancel |
e

Select the UCF file and click ‘Open’. The following window will appear to allow you to
specify the design file to which the user constraints should be associated. Highlight ‘top’
and click ‘OK".

Associate with Source x|

zzociate Exl_Fpoabw. uck with the source that it
affects.

he zd_chtr

he_rd_B&f
he_mclk
he_war_Ef
Lzel_ap

Cancel

Help

4l
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Step 5: Adding a Simulation Test-Bench

Typically, a project will also include a test-bench for simulation. For Examplel there is a
test-bench provided in the ‘Src’ directory of the project. This file must also be added to the

project using ‘Project — Add Source...". Navigate to the ‘Src’ directory, highlight the file that
beings ‘TB_’ and click ‘Open’.

Lok in: I@Src j = 5 B

File name:  |TE_Ex1.vhd Open |
Files of type: I Sources [tk vhd;* vhdl® v * abl® woo®, scj Cancel |
S

The following window will appear where you need to specify the source type. Select
‘VHDL Test Bench’ and click ‘OK’.

Choose Source Type

TBE_E¥1.vhd iz which zource tupe?
The zuffix iz ambiguous as to type.

YWHOL tModule
YHOL Package
YHOL Test Bench

Cancel

Help

diliN
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At this point the Module View should look similar to the picture shown below for the
FPGADb5vV1 conversion process.

Sources in Project: |

----- @ Ex1_Fpoabw.ucf
----- @ he_rd_BF ..M. A\Commonh'2_RD_GF vhd)
----- @ he_rwclk [5 ACommonhHE_RWCLE, whd]
= @ he_sdram .5 SCommonHE_SDRAM . vhd)
- @ he_sd_chtr [.5 ACommonhHE _SDRAM . vhd]
----- @ he_uszer [ SCommonHE_USER. vhd)
----- @ he_wi_Gf [ % \CommonhHE _\w'F_BF vhd]
= @ uzer_ap [ASre\Ueer_Apl vhd]
- :ﬁ fifo] B2 [fifo] Bwa2 woo)

oW hsbl [ASIEAHSE T vhd)

N B2 htodule Wi l X Snapzhot Wiew I TID Library Wiew I

Step 6: Setting Project Build Options

The last step in creating a new project is to apply the necessary project settings that will
allow the design to be built correctly.

Ensure the file ‘top.vhd’ is highlighted in the Module View, and then right click on
‘Synthesize’ in the Process View. Select ‘Properties...” to open the following window. With
the ‘Synthesis Options’ tab at the front, check that the settings match those shown below.

x|
Synthesis Options | HDL Options | i Specific Options |
Property Hame Value
Optimization Goal -
Optimization Effort Mormal
Synthesiz Constraints File
Use Syrthesis Constraints File W
Heep Hierarchy r
Global Optimization Goal AllClockMets
Generate RTL Schematic Yes
Fead Cores W
Wiite Timing Constraints r
Crozs Clock Analysis r
Hierarchy Separatar _
Bius Delimiter ==
Slice Ltilization Ratio 100
Case Lavweer
“HOL Wiark Directory St
“HOL I File
k. I Cancel [refault Help
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Next bring the ‘HDL Options’ tab to the front and check that the settings match those in

the picture below.

x|
Synthesis Options  HOL Options | Hilire Specific Options I
Property Hame Yalue
F=h Encoding Algarithm -
Ra&h Extraction ™
R Style Auto
RO Extraction ™
RiCihd Style Ao
fdLiz Extraction Yes
o Style Ao
Decoder Extraction |~
Priority Encoder Extraction Yes
Shift Register Extraction |~
Logical Shifter Extraction |~
KOR Collapsing +
Resource Sharing +
Complex Clock Enable Extraction +
Multiplier Style Ao
] 4 I Cancel | Default | Help

Next bring the ‘Xilinx Specific Options’ tab to the front. Change the ‘Number of Clock
Buffers’ item to ‘0", and set the ‘Pack 170 Registers into IOBs’ item to ‘No’. With this done,

check that the settings match those in the picture below.

Process Properties il
Synthesiz Options I HOL Optiore  #iline Specific Options |
Property Hame Value

Add W0 Buffers [

flax Fanout s00

Mumber of Clock Buffers ]

Redister Duplication W

Equivalent Register Remaval W

Register Balancing Mo

howe First Flip-Flop Stage P72,

howe Last Flip-Flop Stage P72,

Slice Packing W

Pack /D Registers into (OB Mo

k. I Cancel Drefauilt Help
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Click on the ‘OK’ button at the bottom of the window to apply the new settings.

Next the Translate Properties must be checked. With the file ‘top.vhd’ still highlighted in
the Module View right click on ‘Translate’ in the Process View. Select ‘Properties...” to
open the following window. Tick the item ‘Allow Unmatched LOC Constraints’, check all

other settings match, and click ‘OK’.

Process Properties il
Tranzlate Properties |
Property Hame Value
Ise LOC Constraints ™
Metlist Translation Type Timestamp
hacro Search Path
Creste IO Pads from Ports r
Allovy Unexpanded Blocks r
Ilzer Rules File for Metlizter Launcher
Alloe: Unmatched LOC Constraints =
Preserve Higrarchy on Sub Module r
k. I Cancel | Drefauilt | Help

Next open the Process Properties window for the Map process. Check that the settings

match those in the picture below.

x|
b ap Properties |
Property Hame Value
Tritn Unconnected Signalzs =
Replicate Logic to Allowy Logic Lesvel Reduction ™
Allowy Logic Optimization Across Hierarchy r
fag to Input Functions 4
Optimization Strateay (Cover Mode) Ares
Generate Detailed MAP Report r
Uze Guide Design File [ .nod)
Fuice Mocle Mane
IUse RLOC Constrairts ™
Pack /2 RegistersiLatches into 10Bs Default (For [0
Dizable Register Ordering r
CLB Pack Factor Percentage 100
Tri-state Buffer Transformation Mode Off
Pettorm Timing-Driven Packing r
hap Slice Logic into Unused Block RAMs r
k. I Cancel | [refault | Help
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Next check the Place and Route process properties. For Examplel the ‘Place & Route
Effort Level (Overall)’ typically needs to be set to ‘Normal’. Make this change and check all
other settings match the picture below and click ‘OK’.

x
Flace & Route Properties |
Property Hame Value
Place & Route Effart Level (Owerall) -
Placer Effort Level (Overtides Qverall Level) [iA,
Router Effort Level (Crwverrides Cverall Level) [iA,
Extra Effort (Highest PAR level anly) [iA,
Starting Flacer Cost Takle (1-1007 1
Place And Route Mode Marmal Place and Route
Guide File
Guide Mode [,
Use Timing Conztraints |~
se Bonded 110 r
Generste Detailed PAR Report r
Generate Post-Place & Route Static Timing Report |~
Generate Post-Place & Route Simulation Maodel r
k. I Cancel | Drefauilt | Help

Next check the ‘Generate Programming File’ properties. With the ‘General Options’ tab at
the front, tick the ‘Create ASCII Configuration File’ and then check that all other settings
match for this tab.

Process Properties 5[

Startup optiohs | Feadback options I E ncryption options

Gieneral Options Configuration options

Property Hame Value
Fun Design Rules Checker (DREC) v
Create Bit File v
Create Binary Configuration File r
Create ASCH Configuration File v
Create [EEE 1332 Configuration File r
Enable BitStream Compression r
Enable Debugging of Bitstream r
Enable Cyclic Redundancy Checking (CRC) v

] 4 I Cancel Default Help
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Bring the Configuration Options to the front. Select ‘Pull Up’ for the ‘Unused 10B Pins’
item. With this done check the settings match those shown in the picture below.

Process Properties

Startup options

I Readback optionz

eneral Optiohs

Configuration options

X

E ncryption options |

Property Hame Value

Configuration Rate 4
Configuration Clk (Configuration Pins) Pull Up
Configuration Pin k0 Pull Up
Configuration Pin ki1 Pull Up
Configuration Pin k2 Pull Up
Configuration Pin Program Pull Up
Configuration Pin Done Pull Up
Configuration Pin Powerdoswn Pull Up
JTAG Fin TCH Pull U
JTAG Fin T Pull U
JTAG Fin OO Float
JTAG Fin ThS Pull Up
Unused I8 Pins P N
UzerlD Code (5 Digit Hexadecimal) 0xFFFFFFFF
Reset DCM it SHUTDOWM & AGHIGH performed r
Dizable Bandgap Generatar far DCMs to save power r
DCl Update Mode Continuous

k. I Cancel Drefauilt Help

Next check the settings for the ‘Startup Options’ tab against those shown in the picture

below.

Process Properties

General Options I

Startup options

Readback optionz

Configuration options

X]

E ncryption optionz

Property Hame Value
FPEA Start-Up Clock i -
Enahle Internal Done Pipe r
Done (Output Events) Default (4)
Enakle Outputs (Output Events) Default (5)
Release Write Enable [Output Events) Default (8)
Release DLL (Output Events) Default (Mot
hatch Cycle Default (Mot
Crive Done Pin High r

k. I Cancel | [refault | Help
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Next check the ‘Readback Options’ against the picture below.

Process Properties E[

General Optiohs | Configuration options
Startup options Readback options | E nciyption optiohs
Property Hame Value
Security i -
Create ReadBack Data Files r
Allowy Selecthd&P Pins to Persist [iA,
Create Logic Allocation File [iA,
Create Mask File [iA,

k. I Cancel [refault Help

Finally check the ‘Encryption Options’ tab against the picture shown below.

Process Properties E[

General Optiohs I Configuration options |
Startup options I Fieadback options Encryption options
Property Hame Value
Encrypt Bitstream |

Hey 0 (Hex String)
Hey 1 (Hex String)
Hey 2 (Hex String)
Hey 3 (Hex String)
Hey 4 (Hex String)
Hey 5 (Hex String)
Input Encryption Key File

Location of Key 0in Seguence Mone
Location of Key 1 in Seguence Mone
Location of Key 2 in Seguence Mone
Location of Key 3 in Seguence Mone
Location of Key 4 in Seguence Mone
Location of Key 5in Seguence Mone
Starting Key Mone
Starting CBC “alue (Hex)

k. I Cancel [refault Help

When all tabs have been checked, click ‘OK’ to enter the new settings.
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Step 7: Building the Project

At this point the project is ready to be built. All of the required design files have been added
to the project and the project build settings have been checked. Examplel should now build
as far as bitstream generation without error.

Although each example project supplied on the HUNT ENGINEERING CD will differ
from Examplel, the process to create a new project for ISE 4 is the same. The routine
described in this section can therefore be repeated for each of the standard examples
provided on the CD.
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Creating Projects for ISE 5

For each FPGA module type, each project contained on the CD provides all of the required
design elements to ensure correct operation on that chosen module type. These elements
include a Hardware Interface Layer that is used to correctly control external devices, user
constraints information to control design timing and pin location and example VHDL to
provide a structured starting point.

For users of ISE 5 design tools this document must be followed in order to convert the
newer project format used on the HUNT ENGINEERING CD to the correct ISE 5
format. This section describes how to build an ISE 5 project from scratch, using the design
source provided on the CD. This process is necessary as the standard XILINX tool version
has moved on from ISE 5 and XILINX provide no mechanism for converting post ISE 5
projects back to ISE 5.

This document uses Examplel as the starting point for the creation of a new project. It is
important to start from one of the standard examples provided on the HUNT
ENGINEERING CD as this give the correct starting point for FPGA development with
your FPGA module.

Please note: if you are using this section in order to create a brand new project with
functionality that does not match any of the standard CD examples, then you must still start
from Examplel. Once you have created a correct project based around Examplel you may
then insert your own unique code into the User-Ap entity, removing all unwanted logic.
When doing this, you will need to refer to the relevant information in the ‘Making your own
FPGA design’ section of your FPGA User Manual.
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Converting Examplel for your Module Type

The HUNT ENGINEERING CD provides support for many different FPGA module
types. For each module there is always a standard Examplel project provided on the CD.
This example is the ‘Getting Started’ example for each module type and should always be
used as the first step in FPGA development.

This section describes how to convert Examplel for the HERON-FPGAGS as an example
of the conversion process. Although the design source varies for each module type, the
principles shown here are the same regardless of type.

Step 1: Copying Examplel from the HUNT ENGINEERING CD

The first step in the conversion process is to copy Examplel onto your local hard drive.
Make a directory on your local drive in which to store Examplel.

On the HUNT ENGINEERING CD, all FPGA examples are provided below the ‘fpga’
directory. The ‘fpga’ directory is divided into sub-directories that reflect the name of the
module type. In this document, Examplel for the HERON-FPGADS is to be converted, so
the directory ‘fpga/fpgabvl/’ will contain the appropriate project information. Identify the
appropriate CD directory according to your module type.

With the correct CD directory located you will need to copy Example 1 to your local drive.
This can be done in one of two ways. The first method is to copy the Example 1 project by
hand for the module type you are using. The second method is to unzip the ZIP file for that
module type onto your hard drive.

When using the first approach you will need to copy the ‘Common’ directory and
‘Examplel’ directory from the CD to a chosen directory on your local drive. The
‘Examplel’ directory contains all design source that forms Examplel and the ‘Common’
directory provides design source common to all designs made for that module.

Please note, when copying files from your CD by hand you may need to edit the file
attributes after copying. This is because on some operating systems Read-Only files on the
CD will become Read-Only files on your local drive. All files in the ‘Examplel’ directory
should be set to Read-Write while all files in the ‘Common’ directory must remain Read-
Only.

When using the second approach you will be unzipping all examples for that module,
including Examplel. When unzipping all project examples, the read-write attributes will
automatically be set correctly.

The picture below shows a new directory on the local drive named ‘fpga’. In the ‘fpga’
directory are the copied ‘Common’ and ‘Examplel’ directories.

s SEm

w{_] Comman
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Step 2: Creating a New Project File

With the Examplel example directory and Common directory copied onto your Local
Drive you can now begin building an ISE 5 project.

Open the ISE 5 Project Navigator if it is not already open. Please note, in the remainder of
this section an example conversion is shown for Example 1 for the HERON-FPGA5
where this conversion is performed in ISE 5.2. If you are using a different ISE 5 version
then although the windows shown may not perfectly match, the conversion process is still
the same.

Next, delete the project file for the Examplel project in the new directory you have created
on your local drive. The project file will be located in the ‘ISE’ sub-directory of the
‘Examplel’ directory and will have the extension ‘.ise’. This existing project file must be
removed as it will not be useable in ISE 5 and must be replaced with an appropriately
constructed project file.

With the existing file deleted, select the menu item ‘File - New Project...’ to begin creating
a new project. The following window should be displayed.

Mew Projeck x|

Project Name: Froject Location:
IE ®1_Fpgaby Ic:'\fpgaEﬂ “Example14SE . |
Froject Device Ophions:
Property Hame Value
Device Family Virtex2
Device 21000
Package 456
Speed Grade -4
De=ign Flow =T YHDL

k. I Cancel Help

Enter the correct project name in the ‘Project Name’ field. For Examplel this should be set
to be the same project name as the Examplel project file on the HUNT ENGINEERING
CD (minus the .ise extension).

Next, enter the correct location into the ‘Project Location’ field. This field should match the
location of the ‘Examplel/ISE’ directory you have made on your local drive.

Then set the Project Device Options to correctly reflect the appropriate device information
according to the module type you are using. If you are unsure of the correct information
refer to the User Manual for that module type. Ensure that the Design Flow is ‘XST
VHDL'.

When you have correctly defined all fields click ‘OK’.
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Step 3: Adding VHDL Source to the New Project

The next step is to add design source, starting with the top level of the hierarchy. For all
FPGA module projects the top level of the design is always contained in the file ‘top.vhd'.
‘top.vhd’ is always provided as part of the ‘Common’ directory for each module type.

Select the menu item ‘Project— Add Source...”. The following window will be displayed
where you will need to navigate to the ‘Common’ directory that was created on your local
drive. Select the file ‘top.vhd’ and click ‘Open’.

2 x|
Laok in: Ia Common j & =5 ER-

FpoaSy_tpl,ucf
HE_COMY,vhd ¥z _pD_&F.vhd
HE_RWWCLE, vhd

File name: | TOP.vhd Open |
Files of type: I Sources [tk vhd;* vhdl® v * abl® woo®, scj Cancel |
S

The following window will then appear. Select ‘VHDL Module’ and click OK to add
‘top.vhd’ to the project.

Choose Source Type x|

TOP.vhd iz which source tppe?
The zuffix iz ambiguous as to type.

YHOL Module
WHOL Fackage .
YHOL Test Bench
Cancel |
Help |
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With this done, the Module View window will now look similar to the picture below,
depending on the particular source files that are required by the module type you are using:

Sources in Project;
------ [B] Ex1_Fpgahw

E-£1 xc2v1000-4fg456
E| E top-it [ 4. ACommonh T OP. vhd]

- he_rd_Bf

he_rwclk

he_sdram
he_uger

e

In the case of the FPGASv1 example conversion, after adding ‘top.vhd’ we can now see 6
more design entities are needed. One of these entities is the User-Application level of the
design which contains the VHDL that makes this example the getting started example,
Examplel. The other entities shown are part of the Hardware Interface Layer and are found
in the ‘Common’ directory.

First add the appropriate files from the ‘Common’ directory in order to replace the red
question mark icons with correct entities. To do this, you will again need to use the ‘Add
Source...” menu item. Navigate to the ‘Common’ directory and select the files that have
names that match the entities in the Module View of your new project.

Please note: the HE_RD_6F entity is provided in the ‘Common’ directory in the source file
‘V2_RD _6F'.

When adding each file, the correct Source Type will be ‘VHDL Module’ as was selected
when adding ‘top.vhd'.

When you have added all required Hardware Interface Layer components the Module View
should look similar to the picture below for the FPGA5v1 conversion:

Sources in Project: |
T E E«1_Fpgab
B £1 5c2v1000-4fg456

El - E"j topertl .4 S Commont T O, vhd]
----- |_i'| he_rd_Ef-rtl .5 SCommontt2_RD_EF.vhd]
----- |_i'| he_nwchert [ SCommontHE_RW LK. whd]
= @ he_sdrarm-itl [.5 ACommonsHE_SDRARM. vhd]

BT Radule Wien l X Shapzhot gt I TE Libtary Wiew I
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Next you will need to navigate to the ‘Src’ directory of Examplel and add the User_Ap file
to the project:

Look jn: | =3 Sre x| &« @ e EB-

File name:  |User_Ap1.vhd Open |
Files of type: I Sources [t vhd;* vhdl® v bl woo scj Cancel |
A

After the ‘user_ap’ entity has been added to the project you will see which other source files
are required below this entity. Add the appropriate source files from the ‘Src’ directory.

After you have added all of required VHDL source files from the ‘Src’ directory there may
still be red question marks against entities in the hierarchy. These entities will correspond to
Core Gen components that are placed in the Examplel ‘ISE’ directory. In the case of
Examplel there is one Core Gen component called ‘fifo15x32’ that must be added to the
project from the ‘ISE’ directory.

With all relevant VHDL source added to the project the Module View should look similar
to the picture shown below for the FPGA5v1 conversion:

Sources in Project: I

o E| Ex1_Fpoahw
€1 %c2v1000-4fg456

[P config [ ASre\ser_Ap vhd)
- top-rtl [ % \Commont TOP. vhd]
----- @ hie_rd_Bf-rtl [ % SCornrmont2_RD_EF +hd)
----- [ he_nwclkert] [5 ACommontHE_RWCLK. vhd)
= @ he_zdramn-itl [ SCommonHE_SDRAMM . vhd)
- @ he_sd_chte-itl [ SCommontHE_SDRAM. vhd)
----- [ he_usertl [.% ACommantHE_LISER. vhd)
----- @ bie_war_EF-rtl .5 MCommontHE _WF_EF .vhd)
=- @ uzer_ap-examplel [ASrchUzer_Apl.vhd)

B il 1532 (fifol 5e32 ko0

o [#] hsbl-t [ ASrchHSE vhd)

N B hiodule Wiew l 8 Snapzhot View I T@ Libirary Wiew I
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Step 4: Adding User Constraints

The next step is to add user design constraints to the project. Using ‘Project— Add
Source...” add the user constraints file contained in the ‘ISE’ directory of the project.

Lok in: IEISE j e % ER-

__prajnay
- Exl_FpgaSw.uck

File name:  |Ex1_FpgaSv.uch Open I
Filez of type: I Sources [* ek vhd:® woo® ach:® thw hmm:’j Cancel |
e

Select the UCF file and click ‘Open’. The following window will appear to allow you to
specify the design file to which the user constraints should be associated. Highlight ‘top’
and click ‘OK".

Associate with Source x|

zzociate Exl_Fpoabw. uck with the source that it
affects.

he zd_chtr

he_rd_B&f
he_mclk
he_war_Ef
Lzel_ap

Cancel

Help

4l
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Step 5: Adding a Simulation Test-Bench

Typically, a project will also include a test-bench for simulation. For Examplel there is a
test-bench provided in the ‘Src’ directory of the project. This file must also be added to the

project using ‘Project — Add Source...". Navigate to the ‘Src’ directory, highlight the file that
beings ‘TB_’ and click ‘Open’.

Lok in: I@Src j = 5 B

File name:  |TE_Ex1.vhd Open |
Files of type: I Sources [tk vhd;* vhdl® v * abl® woo®, scj Cancel |
S

The following window will appear where you need to specify the source type. Select
‘VHDL Test Bench’ and click ‘OK’.

Choose Source Type

TBE_E¥1.vhd iz which zource tupe?
The zuffix iz ambiguous as to type.

YWHOL tModule
YHOL Package
YHOL Test Bench

Cancel

Help

diliN
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At this point the Module View should look similar to the picture shown below for the
FPGADb5vV1 conversion process.

Sources in Project: |

----- @ Ex1_Fpoabw.ucf
----- @ he_rd_BF ..M. A\Commonh'2_RD_GF vhd)
----- @ he_rwclk [5 ACommonhHE_RWCLE, whd]
= @ he_sdram .5 SCommonHE_SDRAM . vhd)
- @ he_sd_chtr [.5 ACommonhHE _SDRAM . vhd]
----- @ he_uszer [ SCommonHE_USER. vhd)
----- @ he_wi_Gf [ % \CommonhHE _\w'F_BF vhd]
= @ uzer_ap [ASre\Ueer_Apl vhd]
- :ﬁ fifo] B2 [fifo] Bwa2 woo)

oW hsbl [ASIEAHSE T vhd)

N B2 htodule Wi l X Snapzhot Wiew I TID Library Wiew I

Step 6: Setting Project Build Options

The last step in creating a new project is to apply the necessary project settings that will
allow the design to be built correctly.

Ensure the file ‘top.vhd’ is highlighted in the Module View, and then right click on
‘Synthesize’ in the Process View. Select ‘Properties...” to open the following window. With
the ‘Synthesis Options’ tab at the front, check that the settings match those shown below.

x|
Synthesis Options | HDL Options | i Specific Options |
Property Hame Value
Optimization Goal -
Optimization Effort Mormal
Synthesiz Constraints File
Use Syrthesis Constraints File W
Heep Hierarchy r
Global Optimization Goal AllClockMets
Generate RTL Schematic Yes
Fead Cores W
Wiite Timing Constraints r
Crozs Clock Analysis r
Hierarchy Separatar _
Bius Delimiter ==
Slice Ltilization Ratio 100
Case Lavweer
“HOL Wiark Directory St
“HOL I File
k. I Cancel [refault Help
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Next bring the ‘HDL Options’ tab to the front and check that the settings match those in

the picture below.

x|
Synthesis Options  HOL Options | Hilire Specific Options I
Property Hame Yalue
F=h Encoding Algarithm -
Ra&h Extraction ™
R Style Auto
RO Extraction ™
RiCihd Style Ao
fdLiz Extraction Yes
o Style Ao
Decoder Extraction |~
Priority Encoder Extraction Yes
Shift Register Extraction |~
Logical Shifter Extraction |~
KOR Collapsing +
Resource Sharing +
Complex Clock Enable Extraction +
Multiplier Style Ao
] 4 I Cancel | Default | Help

Next bring the ‘Xilinx Specific Options’ tab to the front. Change the ‘Number of Clock
Buffers’ item to ‘0", and set the ‘Pack 170 Registers into IOBs’ item to ‘No’. With this done,

check that the settings match those in the picture below.

Process Properties il
Synthesiz Options I HOL Optiore  #iline Specific Options |
Property Hame Value

Add W0 Buffers [

flax Fanout s00

Mumber of Clock Buffers ]

Redister Duplication W

Equivalent Register Remaval W

Register Balancing Mo

howe First Flip-Flop Stage P72,

howe Last Flip-Flop Stage P72,

Slice Packing W

Pack /D Registers into (OB Mo

k. I Cancel Drefauilt Help
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Click on the ‘OK’ button at the bottom of the window to apply the new settings.

Next the Translate Properties must be checked. With the file ‘top.vhd’ still highlighted in
the Module View right click on ‘Translate’ in the Process View. Select ‘Properties...” to
open the following window. Tick the item ‘Allow Unmatched LOC Constraints’, check all

other settings match, and click ‘OK’.

Process Properties il
Tranzlate Properties |
Property Hame Value
Ise LOC Constraints ™
Metlist Translation Type Timestamp
hacro Search Path
Creste IO Pads from Ports r
Allovy Unexpanded Blocks r
Ilzer Rules File for Metlizter Launcher
Alloe: Unmatched LOC Constraints =
Preserve Higrarchy on Sub Module r
k. I Cancel | Drefauilt | Help

Next open the Process Properties window for the Map process. Check that the settings

match those in the picture below.

x|
b ap Properties |
Property Hame Value
Tritn Unconnected Signalzs =
Replicate Logic to Allowy Logic Lesvel Reduction ™
Allowy Logic Optimization Across Hierarchy r
fag to Input Functions 4
Optimization Strateay (Cover Mode) Ares
Generate Detailed MAP Report r
Uze Guide Design File [ .nod)
Fuice Mocle Mane
IUse RLOC Constrairts ™
Pack /2 RegistersiLatches into 10Bs Default (For [0
Dizable Register Ordering r
CLB Pack Factor Percentage 100
Tri-state Buffer Transformation Mode Off
Pettorm Timing-Driven Packing r
hap Slice Logic into Unused Block RAMs r
k. I Cancel | [refault | Help
33 Using Different Versions of | SE



Next check the Place and Route process properties. For Examplel the ‘Place & Route
Effort Level (Overall)’ typically needs to be set to ‘Normal’. Make this change and check all
other settings match the picture below and click ‘OK’.

x
Flace & Route Properties |
Property Hame Value
Place & Route Effart Level (Owerall) -
Placer Effort Level (Overtides Qverall Level) [iA,
Router Effort Level (Crwverrides Cverall Level) [iA,
Extra Effort (Highest PAR level anly) [iA,
Starting Flacer Cost Takle (1-1007 1
Place And Route Mode Marmal Place and Route
Guide File
Guide Mode [,
Use Timing Conztraints |~
se Bonded 110 r
Generste Detailed PAR Report r
Generate Post-Place & Route Static Timing Report |~
Generate Post-Place & Route Simulation Maodel r
k. I Cancel | Drefauilt | Help

Next check the ‘Generate Programming File’ properties. With the ‘General Options’ tab at
the front, tick the ‘Create ASCII Configuration File’ and then check that all other settings
match for this tab.

Process Properties 5[

Startup optiohs | Feadback options I E ncryption options

Gieneral Options Configuration options

Property Hame Value
Fun Design Rules Checker (DREC) v
Create Bit File v
Create Binary Configuration File r
Create ASCH Configuration File v
Create [EEE 1332 Configuration File r
Enable BitStream Compression r
Enable Debugging of Bitstream r
Enable Cyclic Redundancy Checking (CRC) v

] 4 I Cancel Default Help
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Bring the Configuration Options to the front. Select ‘Pull Up’ for the ‘Unused 10B Pins’
item. With this done check the settings match those shown in the picture below.

Process Properties

Startup options

I Readback optionz

eneral Optiohs

Configuration options

X

E ncryption options |

Property Hame Value

Configuration Rate 4
Configuration Clk (Configuration Pins) Pull Up
Configuration Pin k0 Pull Up
Configuration Pin ki1 Pull Up
Configuration Pin k2 Pull Up
Configuration Pin Program Pull Up
Configuration Pin Done Pull Up
Configuration Pin Powerdoswn Pull Up
JTAG Fin TCH Pull U
JTAG Fin T Pull U
JTAG Fin OO Float
JTAG Fin ThS Pull Up
Unused I8 Pins P N
UzerlD Code (5 Digit Hexadecimal) 0xFFFFFFFF
Reset DCM it SHUTDOWM & AGHIGH performed r
Dizable Bandgap Generatar far DCMs to save power r
DCl Update Mode Continuous

k. I Cancel Drefauilt Help

Next check the settings for the ‘Startup Options’ tab against those shown in the picture

below.

Process Properties

General Options I

Startup options

Readback optionz

Configuration options

X]

E ncryption optionz

Property Hame Value
FPEA Start-Up Clock i -
Enahle Internal Done Pipe r
Done (Output Events) Default (4)
Enakle Outputs (Output Events) Default (5)
Release Write Enable [Output Events) Default (8)
Release DLL (Output Events) Default (Mot
hatch Cycle Default (Mot
Crive Done Pin High r

k. I Cancel | [refault | Help
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Next check the ‘Readback Options’ against the picture below.

Process Properties E[

General Optiohs | Configuration options
Startup options Readback options | E nciyption optiohs
Property Hame Value
Security i -
Create ReadBack Data Files r
Allowy Selecthd&P Pins to Persist [iA,
Create Logic Allocation File [iA,
Create Mask File [iA,

k. I Cancel [refault Help

Finally check the ‘Encryption Options’ tab against the picture shown below.

Process Properties E[

General Optiohs I Configuration options |
Startup options I Fieadback options Encryption options
Property Hame Value
Encrypt Bitstream |

Hey 0 (Hex String)
Hey 1 (Hex String)
Hey 2 (Hex String)
Hey 3 (Hex String)
Hey 4 (Hex String)
Hey 5 (Hex String)
Input Encryption Key File

Location of Key 0in Seguence Mone
Location of Key 1 in Seguence Mone
Location of Key 2 in Seguence Mone
Location of Key 3 in Seguence Mone
Location of Key 4 in Seguence Mone
Location of Key 5in Seguence Mone
Starting Key Mone
Starting CBC “alue (Hex)

k. I Cancel [refault Help

When all tabs have been checked, click ‘OK’ to enter the new settings.
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Step 7: Building the Project

At this point the project is ready to be built. All of the required design files have been added
to the project and the project build settings have been checked. Examplel should now build
as far as bitstream generation without error.

Although each example project supplied on the HUNT ENGINEERING CD will differ
from Examplel, the process to create a new project for ISE 5 is the same. The routine
described in this section can therefore be repeated for each of the standard examples
provided on the CD.
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Creating Projects for ISE 6

For each FPGA module type, each project contained on the CD provides all of the required
design elements to ensure correct operation on that chosen module type. These elements
include a Hardware Interface Layer that is used to correctly control external devices, user
constraints information to control design timing and pin location and example VHDL to
provide a structured starting point.

For users of ISE 6 design tools this document must be followed in order to convert the
newer project format used on the HUNT ENGINEERING CD to the correct ISE 6
format. This section describes how to build an ISE 6 project from scratch, using the design
source provided on the CD. This process is necessary as the standard XILINX tool version
has moved on from ISE 6 and XILINX provide no mechanism for converting post ISE 6
projects back to ISE 6.

This document uses Examplel as the starting point for the creation of a new project. It is
important to start from one of the standard examples provided on the HUNT
ENGINEERING CD as this give the correct starting point for FPGA development with
your FPGA module.

Please note: if you are using this section in order to create a brand new project with
functionality that does not match any of the standard CD examples, then you must still start
from Examplel. Once you have created a correct project based around Examplel you may
then insert your own unique code into the User-Ap entity, removing all unwanted logic.
When doing this, you will need to refer to the relevant information in the ‘Making your own
FPGA design’ section of your FPGA User Manual.
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Converting Examplel for your Module Type

The HUNT ENGINEERING CD provides support for many different FPGA module
types. For each module there is always a standard Examplel project provided on the CD.
This example is the ‘Getting Started’ example for each module type and should always be
used as the first step in FPGA development.

This section describes how to convert Examplel for the HERON-FPGAGS as an example
of the conversion process. Although the design source varies for each module type, the
principles shown here are the same regardless of type.

Step 1: Copying Examplel from the HUNT ENGINEERING CD

The first step in the conversion process is to copy Examplel onto your local hard drive.
Make a directory on your local drive in which to store Examplel.

On the HUNT ENGINEERING CD, all FPGA examples are provided below the ‘fpga’
directory. The ‘fpga’ directory is divided into sub-directories that reflect the name of the
module type. In this document, Examplel for the HERON-FPGADS is to be converted, so
the directory ‘fpga/fpgabvl/’ will contain the appropriate project information. Identify the
appropriate CD directory according to your module type.

With the correct CD directory located you will need to copy Example 1 to your local drive.
This can be done in one of two ways. The first method is to copy the Example 1 project by
hand for the module type you are using. The second method is to unzip the ZIP file for that
module type onto your hard drive.

When using the first approach you will need to copy the ‘Common’ directory and
‘Examplel’ directory from the CD to a chosen directory on your local drive. The
‘Examplel’ directory contains all design source that forms Examplel and the ‘Common’
directory provides design source common to all designs made for that module.

Please note, when copying files from your CD by hand you may need to edit the file
attributes after copying. This is because on some operating systems Read-Only files on the
CD will become Read-Only files on your local drive. All files in the ‘Examplel’ directory
should be set to Read-Write while all files in the ‘Common’ directory must remain Read-
Only.

When using the second approach you will be unzipping all examples for that module,
including Examplel. When unzipping all project examples, the read-write attributes will
automatically be set correctly.

The picture below shows a new directory on the local drive named ‘fpga’. In the ‘fpga’
directory are the copied ‘Common’ and ‘Examplel’ directories.

s SEm

w{_] Comman
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Step 2: Creating a New Project File

With the Examplel example directory and Common directory copied onto your Local
Drive you can now begin building an ISE 6 project.

Open the ISE 6 Project Navigator if it is not already open. Please note, in the remainder of
this section an example conversion is shown for Example 1 for the HERON-FPGA5
where this conversion is performed in ISE 6.2. If you are using a different ISE 6 version
then although the windows shown may not perfectly match, the conversion process is still
the same.

Next, delete the project file for the Examplel project in the new directory you have created
on your local drive. The project file will be located in the ‘ISE’ sub-directory of the
‘Examplel’ directory and will have the extension ‘.ise’. This existing project file must be
removed as it will not be useable in ISE 6 and must be replaced with an appropriately
constructed project file.

With the existing file deleted, select the menu item ‘File - New Project...’ to begin creating
a new project. The following window should be displayed.

New Project x|

—Enter a Mame and Location for the Project

Project M ame: Froject Location:
E«1_Fpgatw o \fpgaSvl\Example] 4SE| s |

— Select the type of Top-Level module for the Project

Top-Level Module Type:

HOL =]

< Back Het » Cancel Help

Enter the correct project name in the ‘Project Name’ field. For Examplel this should be set
to be the same project name as the Examplel project file on the HUNT ENGINEERING
CD (minus the .ise extension).

Next, enter the correct location into the ‘Project Location’ field. This field should match the
location of the ‘Examplel/ISE’ directory you have made on your local drive. Next, ensure
the ‘Top-Level Module Type’ field is set to HDL.
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With these steps completed click on the ‘Next >’ button at the bottom of the window, to
display the following:

New Project x|

— Select the Device and Deszsign Flow for the Project
Property HName Yalue
Device Family -
Device we2w1 000
Fackage fgdaE
Speed Grade -4
Top-Level Maodule Type HOL
Synthesiz Tool #5T WHDLA enilog)
Sirnulator Other
lenerated Simulation Language WHOL

< Back I Het » I Cancel Help

Fill out the appropriate device information according to the module type you are using. If
you are unsure of the correct information refer to the User Manual for that module type.
When you have done this click the ‘Next >’ button.

The following window will then be displayed. Simply click ‘Next >’.
]

— Create a Mew Source

Source File Type Mew Source. .. |

.
Hemowve |

Create a new source to add to the project [optional]. Only one new source can be specified now.
Additional new zources can be added after project creation wzing the "Project->Mew Source”
command

< Back Cancel Help
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The following window will then be displayed. Again, click ‘Next >’.

New Project x|

—&dd Exizting Sources

g Fil T C to Proj -
ource File ype SE m|et:£ Add Su:uuru:e...l

Hemowve |

00—
l

L I~

Add exizting sources to the project [optional]. Additional sources can be added after project
creation uzing the "Froject->Add Source' or "Project->Add Copy of Source" commands.

< Back Cancel Help

Finally, the following window is displayed providing a summary of all the project
information you have entered. Click ‘Finish’ to make the new project file.

New Project Information 5[

Project Mavigatar will create a new Project with the following specifications:

Froject Mame: Exl1_Fpogabw
Praoject Location: o\ fpgaby 1 \Exarmple1SE
Project Tvpe: HDL
Device:
Device Family: Yirtess
Device: xc2v1000
Package: fgdbe
Speed Grade; -4

Top-Level Module Type: HDL
Synthesiz Tool: #5T WHDLAYenilog)
Simulatar: Other

Generated Simulation Language: WHDL

< Back I Firizh I Cancel Help
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Step 3: Adding VHDL Source to the New Project

The next step is to add design source, starting with the top level of the hierarchy. For all
FPGA module projects the top level of the design is always contained in the file ‘top.vhd'.
‘top.vhd’ is always provided as part of the ‘Common’ directory for each module type.

Select the menu item ‘Project — Add Source...”. The following window will be displayed
where you will need to navigate to the ‘Common’ directory that was created on your local
drive. Select the file ‘top.vhd’ and click ‘Open’.

Add Existing Sources d

Laok in: Ia Common j & =5 ER-

FpoaSy_tpl,ucf
HE_COMY,vhd ¥z _pD_&F.vhd
HE_RWWCLE, vhd

File name: | TOP.vhd Open |
Files of type: I Sources [tk vhd;* vhdl® v * abl® woo®, scj Cancel |
S

The following window will then appear. Select ‘VHDL Design File’ and click OK to add
‘top.vhd’ to the project.

Choose Source TyYpe x|

TOP.vhd iz which source tppe?
The zuffix iz ambiguous as to type.

WHOL Deszign File
WHOL Test Eench File

Cancel

_Cored |
Help |
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With this done, the Module View window will now look similar to the picture below,
depending on the particular source files that are required by the module type you are using:

Sources in Project;
------ [B] Ex1_Fpgahw

E-£1 xc2v1000-4fg456
E| E top-it [ 4. ACommonh T OP. vhd]

- he_rd_Bf

he_rwclk

he_sdram
he_uger

e

In the case of the FPGASv1 example conversion, after adding ‘top.vhd’ we can now see 6
more design entities are needed. One of these entities is the User-Application level of the
design which contains the VHDL that makes this example the getting started example,
Examplel. The other entities shown are part of the Hardware Interface Layer and are found
in the ‘Common’ directory.

First add the appropriate files from the ‘Common’ directory in order to replace the red
question mark icons with correct entities. To do this, you will again need to use the ‘Add
Source...” menu item. Navigate to the ‘Common’ directory and select the files that have
names that match the entities in the Module View of your new project.

Please note: the HE_RD_6F entity is provided in the ‘Common’ directory in the source file
‘V2_RD_6F'.

When adding each file, the correct Source Type will be ‘VHDL Design File’ as was selected
when adding ‘top.vhd’. When you have added all required Hardware Interface Layer
components the Module View should look similar to the picture below for the FPGA5v1
conversion:

Sources in Project: |

T E E«1_Fpgab
= £ #c2v1000-4fg456

El - E"j topertl .4 S Commont T O, vhd]
----- |_i'| he_rd_Ef-rtl .5 SCommontt2_RD_EF.vhd]
----- |_i'| he_nwchert [ SCommontHE_RW LK. whd]

= @ he_sdrarm-itl [.5 ACommonsHE_SDRARM. vhd]

N BT Radule Wien l X Shapzhot gt I TE Libtary Wiew I
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Next you will need to navigate to the ‘Src’ directory of Examplel and add the User_Ap file
to the project:

Look jn: | =3 Sre x| &« @ e EB-

File name:  |User_Ap1.vhd Open |
Files of type: I Sources [t vhd;* vhdl® v bl woo scj Cancel |
A

After the ‘user_ap’ entity has been added to the project you will see which other source files
are required below this entity. Add the appropriate source files from the ‘Src’ directory.

After you have added all of required VHDL source files from the ‘Src’ directory there may
still be red question marks against entities in the hierarchy. These entities will correspond to
Core Gen components that are placed in the Examplel ‘ISE’ directory. In the case of
Examplel there is one Core Gen component called ‘fifo15x32’ that must be added to the
project from the ‘ISE’ directory.

With all relevant VHDL source added to the project the Module View should look similar
to the picture shown below for the FPGA5v1 conversion:

Sources in Project: I

o E| Ex1_Fpoahw
€1 %c2v1000-4fg456

[P config [ ASre\ser_Ap vhd)
- top-rtl [ % \Commont TOP. vhd]
----- @ hie_rd_Bf-rtl [ % SCornrmont2_RD_EF +hd)
----- [ he_nwclkert] [5 ACommontHE_RWCLK. vhd)
= @ he_zdramn-itl [ SCommonHE_SDRAMM . vhd)
- @ he_sd_chte-itl [ SCommontHE_SDRAM. vhd)
----- [ he_usertl [.% ACommantHE_LISER. vhd)
----- @ bie_war_EF-rtl .5 MCommontHE _WF_EF .vhd)
=- @ uzer_ap-examplel [ASrchUzer_Apl.vhd)

B il 1532 (fifol 5e32 ko0

o [#] hsbl-t [ ASrchHSE vhd)

N B hiodule Wiew l 8 Snapzhot View I T@ Libirary Wiew I
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Step 4: Adding User Constraints

The next step is to add user design constraints to the project. Using ‘Project— Add
Source...” add the user constraints file contained in the ‘ISE’ directory of the project.

Lok in: IEISE j = % ER-

Exl FpgaSw

File name:  |Ex1_FpgaSv.uch Open I
Files of type: I Sources [tk vhd;* vhdl® v * abl® woo®, scj Cancel |
S

Select the UCF file and click ‘Open’. The following window will appear to allow you to
specify the design file to which the user constraints should be associated. Highlight ‘top’
and click ‘OK".

EI
Wzzociate Exl_Fpoabw uct with the source that it
affects.

he_sdram |
he_szd_chtr Cancel
he_Lzer

he_rd_Ef

he_wr_Rf ;I Help

46 Using Different Versions of | SE



Step 5: Adding a Simulation Test-Bench

Typically, a project will also include a test-bench for simulation. For Examplel there is a
test-bench provided in the ‘Src’ directory of the project. This file must also be added to the
project using ‘Project — Add Source...". Navigate to the ‘Src’ directory, highlight the file that
beings “TB_’ and click ‘Open’.

Lok in: I@Src j = 5 B

File name:  |TE_Ex1.vhd Open |
Files of type: I Sources [tk vhd;* vhdl® v * abl® woo®, scj Cancel |
S

The following window will appear where you need to specify the source type. Select
‘VHDL Test Bench File’ and click ‘OK’.

Choose Source Type

TBE_E¥1.vhd iz which zource tupe?
The zuffix iz ambiguous as to type.

YWYHOL Design File
YHOL Test Eench File

Cancel

dd Ak

Help

47 Using Different Versions of | SE



At this point the Module View should look similar to the picture shown below for the
FPGADb5vV1 conversion process.

Sources in Project: |
E Ex1_Fpgahw
=€ xo2v000-4fg456

[F] config [ASrchser_Ap1.vhd)

----- |£'| testhench-bench [ ASchTE_EX1 . vhd]
----- |LI"| Ex1_Fpogabw.ucf
----- |_i"| he_rd_Bf-rtl [ 5 ACommontz2_RD_BF vhd)
----- |_i"| he_pwscllrtl [ 5 SCommonhHE R CLE. vhd)]
= |_i‘| he_zdrarneitl [ SCommonsHE_SDRARM . vhd)
- |E| he_sd_entr-itl L5 ACommontHE_SDRAM. whd]
----- |_i‘| he_uger-itl 5 SCommonSHE_USER. whd)
----- |_i‘| he_war_Bf-rtl .5 SCommonsHE_WHR_EF.«hd)
I'_—'||_i‘| uzer_ap-examplel [ASrchUzer_apl vhd)
- :ﬁi fifol Bx 32 [fifol Bx32.noo)

o[ hsbt [ ASeAHSE vhd)

N B2 hodule i l 3 Shapzhot et I TE Library Wiew I
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Step 6: Setting Project Build Options

The last step in creating a new project is to apply the necessary project settings that will

allow the design to be built correctly.

Ensure the file ‘top.vhd’ is highlighted in the Module View, and then right click on
‘Synthesize’ in the Process View. Select ‘Properties...” to open the following window. With
the ‘Synthesis Options’ tab at the front, check that the settings match those shown below.

x
Syrthesis Options | HOL Dptions | #ilins Specific Options |
Property Hame Yalue
Optimization Goal -
Optimization Effort Harmal
Synthesiz Conztraints File
lze Synthesiz Constraintz File v
Library Search Order
K.eep Higrarchy Mo
Global Dptimization Goal AlClockMets
Generate RTL Schematic ez
Fead Cores [+
Corez Search Directories
Wwirite Timing Constraints [
Crozz Clock Analysis [
Hierarchy Separatar _
Buz Deliriter <
Slice Utilization F atio 100
Caze b airtain
Wwhark, Directary st
HOL IMI File
Yerlog 2001 v
Yerlog Include Directanies
Custam Compile File List
Other #5T Command Line Dptions
] 4 I Cancel Default Help
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Next bring the ‘HDL Options’ tab to the front and check that the settings match those in
the picture below.

Process Properties E[

Synthesis Options  HOL Options | Hilire 5 pecific Options I

Property Hame Yalue
F5k Encoding Algorithm -
Caze Implementation Style Hone
FSh Style LuT
Réb Extraction v
Fskd Style Ao
RO Extraction v
ROM Style Auto
b E=traction ez
M Style Auto
Cecoder Extraction v
Fricrity Enzoder E xtraction Y'es
Shift Register Extraction W
Laogical Shifter Extraction v
#0F Collapsing v
Fezource Sharng v
Multiplier Style Auto

Next bring the “Xilinx Specific Options’ tab to the front. Change the ‘Number of Clock
Buffers’ item to ‘0", and set the ‘Pack 1/0 Registers into IOBs’ item to ‘No’. With this done,
check that the settings match those in the picture below.

x
Synthesis Options I HOL Options ~ #iling Specific Options |
Property Hame Yalue
Add /0 Buffers v
M aw Fanout a00
Murnber of Clock Buffers 1]
Fegizter Duplication W
Equivalent Reaizter Bemonval v
Reaqister B alancing Mo
Move Firsgt FlipFlop Stage [ i,
Mowve Last Flip-Flop Stage I A
Fack 140 Reqisters inta [0B 2 Mo
Slice Packing v
Corvert Tristates To Logic Mo
Optimize Inztantiated Primitives -

Click on the ‘OK’ button at the bottom of the window to apply the new settings.
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Next the Translate Properties must be checked. With the file ‘top.vhd’ still highlighted in
the Module View right click on ‘Translate’ in the Process View. Select ‘Properties...” to
open the following window. Tick the item ‘Allow Unmatched LOC Constraints’, check all
other settings match, and click ‘OK’.

Process Properties 5[

Tranzlate Properties I

Property Hame Yalue
Ilze LOC Constraints ﬁ
Metlizt Tranzlation Type Timestamp
Macro Search Path

Create |/0 Pads from Ports [
Allow Unespanded Blocks [
I1zer Rules File for Metizter Launcher
Bllovs Unmatched LOC Constraints W
Frezerve Hierarchy on Sub Module r
Other Madbuild Command Line Options

] I Caricel Diefault Help

Next open the Process Properties window for the Map process. Check that the settings
match those in the picture below.

x|
b ap Froperties |
Property HName Yalue
Perfarm Timing-Criven Packing and Placement
b ap Effart Lewvel Y
Trim Unconnected Signals v
Feplicate Logic to Allow Logic Level Reduction v
Allovs Logic Optimization &crozs Hierarchy [
Map to Input Funchions 4
Optirization Strategy [Cover Mode] Area
lenerate Detaled MAP Report r
kAP Guide Design File [.ncd]
MAFP Guide Mode MHone
Convert Guide File to 6.1i Format —
IUze BLOC Constraints v
Fack /0 Regizters/Latches into I0B= For Inputs and Outputs
Dizable Regizter Orderning r
CLB Pack Factar Percentage 100
Tri-ztate Buffer Trangformation Mode (Iff
b ap Slice Logic into nuzed Block Fhbkds r
Other kap Command Line Options

] I Cancel [Default Help
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Next check the Place and Route process properties. For Examplel the ‘Place & Route
Effort Level (Overall)' typically needs to be set to ‘Medium’. Make this change and check all
other settings match the picture below and click ‘OK’.

Process Properties E[

Flace & Route Properties |

Property Hame Yalue
Flace & Route Effort Lewvel [Owverall] -
Flacer Effort Level [Ovemdes Owverall Lewel] MHone
Rauter Effart Level [Owverides Owverall Lewel] MHaone
E=tra Effart [Highest PAR level only] I A,
Starting Placer Cozt Table [1-100] 1
Flace And Route Mode MHormal Place and Route
PAF Guide Deszign File [ ncd]
FAR Guide Mode MHone
Convert Guide File to 6.1 Format [
Uze Timing Constraints W
Ilze Bonded | /0= [
Generate Azynchronous Delay Repaort [
Generate Post-Place & Route Static Timing Bepart v

Generate Post-Place & Route Simulation bModel
Other Place & Route Command Line Dptions

| ] 4 I Cancel Default Help

Next check the ‘Generate Programming File’ properties. With the ‘General Options’ tab at
the front, tick the ‘Create ASCII Configuration File’ and then check that all other settings
match for this tab.

Process Properties ﬂ

Startup Optiohs | Readback Optionz I E nemption Optiohs
General Options Canfiguration Options

Property Hame Yalue
Run Dezsign Bules Checker [DRC]
Create Eit File
Create Binary Configuration File
Create ASCI Configuration File
Create IEEE 1532 Configuration File
Enable BitStream Compreszion
Enable Debugging of BitStream
Enable Cyzlic Redundancy Checking [CRC]
Other Bitgen Command Line Options

R

1<

<

k. I Canicel Diefault Help
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Bring the Configuration Options to the front. Select ‘Pull Up’ for the ‘Unused 10B Pins’
item. With this done check the settings match those shown in the picture below.

x
Startup Optiong I FReadback Optionz | E ncivption Options |
General Options Configuration Options
Property Hame Yalue
Configuration B ate 4
Configuration Clk [Configuration Ping] Pull Up
Configuration Pin k0 Pull Up
Configuration Fin k41 Pull Up
Configuration Pin k2 Pull Up
Configuration Pin Program Pull Up
Configuration Pin Done Pull Up
Configuration Pin Powerdown Pull Up
JTAG Pin TCE, Pull Up
JTAG Pin TDI Pull Up
JTAG Fin TDO Pull Up
JTAG Fin TMS Pull L
huzed IOB Finz -
IzerlD Code [8 Digit Hexadecimal] O=FFFFFFFF
Feset DCM if SHUTDOWM & AGHIGH performed B
Dizable Bandgap Generator for DCM s o zave power o
DCl Update Mode Cluet{0ff)
] 4 I Cancel Default Help

Next check the settings for the ‘Startup Options’ tab against those shown in the picture

below.

x
leneral Options I Configuration Opticns
Startup Options Readback Options I E nemption Options
Property HName Yalue
FPGA Start-Up Clock -
Enable Intemal Done Pipe r
Dane [Output Events] Drefault (4]
Enable Outputs [Output Events] Drefault [5]
Feleaze \Wwiite Enable [Output Eventsz) Drefault [E]
Releaze DLL [Output Eventz] Drefault [N o ait]
b atch Cocle Auto
Cirive Done Pin High r
k. I Cancel [refault Help
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Next check the ‘Readback Options’ against the picture below.

Process Properties E[

General Options | Configuration Options
Startup Optiohs Feadback Options | E hemption Options
Property Hame Yalue
SecLrty -
Create BeadBack Data Files r
Allove SelecttAF Pinz to Persist I 2,
Create Logic Allacation File [ s,
Create Mazk File I A

] 4 I Cancel Default Help

Finally check the ‘Encryption Options’ tab against the picture shown below.

Process Properties ﬂ

leneral Options I Configuration Options |
Startup Options I Readback Options Encryption Options
Property HName Yalue

Encropt Bitstream
K.en 0 [Hex String]
K.en 1 [Hex String]
F.ep 2 [Hex String]
F.ep 3 [Hesx String)
ey 4 [Hex Strng]
F.ep B [Hex Strng]
[nput Encroption K.ey File

Location of K.ep 0 in Sequence M one
Location of K.ey 1 in Sequence Mone
Location of K.ep 2 in Sequence Mone
Location of Kep 2 in Sequence Mone
Location of Key 4 in Sequence MHone
Location of Key 5 in Sequence MHone
Starting K.eu Maone

Starting CBC W alue [Hex]

k. I Cancel [refault Help

When all tabs have been checked, click ‘OK’ to enter the new settings.
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Step 7: Building the Project

At this point the project is ready to be built. All of the required design files have been added
to the project and the project build settings have been checked. Examplel should now build
as far as bitstream generation without error.

Although each example project supplied on the HUNT ENGINEERING CD will differ
from Examplel, the process to create a new project for ISE 6 is the same. The routine
described in this section can therefore be repeated for each of the standard examples
provided on the CD.
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Creating Projects for ISE 7

For each FPGA module type, each project contained on the CD provides all of the required
design elements to ensure correct operation on that chosen module type. These elements
include a Hardware Interface Layer that is used to correctly control external devices, user
constraints information to control design timing and pin location and example VHDL to
provide a structured starting point.

This section describes how to build an ISE 7.1 project from scratch, using the design source
provided on the CD.

This document uses Examplel as the starting point for the creation of a new project. It is
important to start from one of the standard examples provided on the HUNT
ENGINEERING CD as this give the correct starting point for FPGA development with
your FPGA module.

Please note: if you are using this section in order to create a brand new project with
functionality that does not match any of the standard CD examples, then you must still start
from Examplel. Once you have created a correct project based around Examplel you may
then insert your own unique code into the User-Ap entity, removing all unwanted logic.
When doing this, you will need to refer to the relevant information in the ‘Making your own
FPGA design’ section of your FPGA User Manual.
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Converting Examplel for your Module Type

The HUNT ENGINEERING CD provides support for many different FPGA module
types. For each module there is always a standard Examplel project provided on the CD.
This example is the ‘Getting Started’ example for each module type and should always be
used as the first step in FPGA development.

This section describes how to convert Examplel for the HERON-FPGAGS as an example
of the conversion process. Although the design source varies for each module type, the
principles shown here are the same regardless of type.

Step 1: Copying Examplel from the HUNT ENGINEERING CD

The first step in the conversion process is to copy Examplel onto your local hard drive.
Make a directory on your local drive in which to store Examplel.

On the HUNT ENGINEERING CD, all FPGA examples are provided below the ‘fpga’
directory. The ‘fpga’ directory is divided into sub-directories that reflect the name of the
module type. In this document, Examplel for the HERON-FPGADS is to be converted, so
the directory ‘fpga/fpgabvl/’ will contain the appropriate project information. Identify the
appropriate CD directory according to your module type.

With the correct CD directory located you will need to copy Example 1 to your local drive.
This can be done in one of two ways. The first method is to copy the Example 1 project by
hand for the module type you are using. The second method is to unzip the ZIP file for that
module type onto your hard drive.

When using the first approach you will need to copy the ‘Common’ directory and
‘Examplel’ directory from the CD to a chosen directory on your local drive. The
‘Examplel’ directory contains all design source that forms Examplel and the ‘Common’
directory provides design source common to all designs made for that module.

Please note, when copying files from your CD by hand you may need to edit the file
attributes after copying. This is because on some operating systems Read-Only files on the
CD will become Read-Only files on your local drive. All files in the ‘Examplel’ directory
should be set to Read-Write while all files in the ‘Common’ directory must remain Read-
Only.

When using the second approach you will be unzipping all examples for that module,
including Examplel. When unzipping all project examples, the read-write attributes will
automatically be set correctly.

The picture below shows a new directory on the local drive named ‘fpga’. In the ‘fpga’
directory are the copied ‘Common’ and ‘Examplel’ directories.

s SEm

w{_] Comman
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Step 2: Creating a New Project File

With the Examplel example directory and Common directory copied onto your Local
Drive you can now begin building an ISE 7 project.

Open the ISE 7 Project Navigator if it is not already open. Please note, in the remainder of
this section an example conversion is shown for Example 1 for the HERON-FPGA5
where this conversion is performed in ISE 7.1, with Service Pack 1 installed. If you are
using a different ISE 7 version then although the windows shown may not perfectly match,
the conversion process is still the same.

Next, delete the project file for the Examplel project in the new directory you have created
on your local drive. This must be done, as we are about to create a new project file.

With the existing file deleted, select the menu item ‘File - New Project...’ to begin creating
a new project. The following window should be displayed.

New Project x|

—Enter a Mame and Location for the Project

Project M ame: Froject Location:
E«1_Fpgatw c:hfpgaby1sExamplel MSE s |

— Select the type of Top-Level module for the Project

Top-Level Module Type:

HOL =]

< Back Het » Cancel Help

Enter the correct project name in the ‘Project Name’ field. For Examplel this should be set
to be the same project name as the Examplel project file on the HUNT ENGINEERING
CD (minus the .ise extension).

Next, enter the correct location into the ‘Project Location’ field. This field should match the
location of the ‘Examplel/ISE’ directory you have made on your local drive. Next, ensure
the ‘Top-Level Module Type’ field is set to HDL.
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With these steps completed click on the ‘Next >’ button at the bottom of the window, to
display the following:

New Project x|

— Select the Device and Deszsign Flow for the Project
Property Name Yalue
Device Family YWirtews =
Device w2y 1000
Fackage fg456
Speed Grade -4
Top-Level Module Type HOL
Synthesiz Taal #5T WHDLAenlog)
Sirnulator ISE Simulator
lenerated Simulation Language WHOL

< Back I Het » I Cancel Help

Fill out the appropriate device information according to the module type you are using. If
you are unsure of the correct information refer to the User Manual for that module type.
When you have done this click the ‘Next >' button. The following window will then be
displayed. Simply click ‘Next >’.

New Project x|

— Create a Mew Source

Source File Type Mew Source. .. |

.
Hemowve |

Create a new source to add to the project [optional]. Only one new source can be specified now.
Additional new zources can be added after project creation wzing the "Project->Mew Source”
command.

E wizting gources can be added on the next page.

Cancel Help
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The following window will then be displayed. Again, click ‘Next >’.

New Project x|

—&dd Exizting Sources

g Fil T C to Proj -
ource File ype SE m|et:£ Add Su:uuru:e...l

Hemowve |

00—
l

L I~

Add exizting sources to the project [optional]. Additional zources can be added after project creation
uzing the "Project-+A4dd Source" or "'Project-»Add Copy of Source’ commands.

< Back Cancel Help

Finally, the following window is displayed providing a summary of all the project
information you have entered. Click ‘Finish’ to make the new project file.

New Project Information 5[

Project Mavigatar will create a new Project with the following specifications:

Froject Mame: Exl1_Fpogabw
Praoject Location: o\ fpgaby 1 \Exarmple1SE
Project Tvpe: HDL
Device:
Device Family: Yirtess
Device: xc2v1000
Package: fgdbe
Speed Grade; -4

Top-Level Module Type: HDL
Synthesiz Tool: #5T WHDLAYenilog)
Simulator: ISE Sirmulatar

Generated Simulation Language: WHDL

< Back I Firizh I Cancel Help
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Step 3: Adding VHDL Source to the New Project

The next step is to add design source, starting with the top level of the hierarchy. For all
FPGA module projects the top level of the design is always contained in the file ‘top.vhd'.
‘top.vhd’ is always provided as part of the ‘Common’ directory for each module type.

Select the menu item ‘Project — Add Source...”. The following window will be displayed
where you will need to navigate to the ‘Common’ directory that was created on your local
drive. Select the file ‘top.vhd’ and click ‘Open’.

21|
Look, in: Ia Cormmon j Lo EF "

FpoaSy_tpl,ucf
HE_ComY . vhd
HE_RWACLE.vhd Y2 RD_6F.vhd

SIM_RD_6F.vhd
SIM_SDRAM.vhd
SIM_WR_6F . vhd

File name: |TOF.vhd =l gpen |
Files of type: IS:::uru:es [7.twt: vhd:* whdl® v abl® woo sch® * Cancel |

The following window will then appear. Select ‘VHDL Design File’ and click OK to add
‘top.vhd’ to the project.

Choose Source Type x|

TOP.vhd iz which source twpe?
The =uffix iz ambiguous az to tupe.

YHDOL Deszigh File
WHOL Test Bench File

Help

| Cancel |
[ Hes |

[~ Apply ta all vhd files,
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With this done, the Module View window may look something like the picture below.

Sources in Project:
...... B Ex1_FpgaS.ise

£ kel 000-4ig456

[ he_rd_Bf
[ he_naclk

----- [] he_sdram
[ he_user

In this picture we can see that the path shown for ‘top.vhd’ is absolute. That is, it shows the
complete path. The project needs to be changed to use relative path information. To do
this, left click on the entity ‘top’. With top selected, right click to bring up a menu and select
‘“Toggle Paths’.

The Module View should now look similar to the picture below, depending on the
particular source files that are required by the module type you are using. Note, the path
information has now changed to reflect a relative path to the Common directory.

Sources in Project:
...... B Ex1_FpgaS.ise

-] re2vl000-8ig456

[P he_rd_f

In the case of the FPGASv1 example conversion, after adding ‘top.vhd’ we can now see 6
more design entities are needed. One of these entities is the User-Application level of the
design which contains the VHDL that makes this example the getting started example,
Examplel. The other entities shown are part of the Hardware Interface Layer and are found
in the ‘Common’ directory.

First add the appropriate files from the ‘Common’ directory in order to replace the red
question mark icons with correct entities. To do this, you will again need to use the ‘Add
Source...” menu item. Navigate to the ‘Common’ directory and select the files that have
names that match the entities in the Module View of your new project.

Please note: the HE_RD_6F entity is provided in the ‘Common’ directory in the source file
‘V2_RD_6F'.

When adding each file, the correct Source Type will be ‘VHDL Design File’ as was selected
when adding ‘top.vhd'.
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When you have added all required Hardware Interface Layer components the Module View
should look similar to the picture below for the FPGA5v1 conversion:

Sources in Project: |

T E Ex1_Fpgahuw.ize
= £ #e2v1000-4fg456

El - Eﬂ top-rtl .5 A Commont T 0P, xhd]
----- El he_rd_Bf-rtl [..%. \Common'2_RD_EF.+hd]
----- El he_pwclk-tt L5 SCommonsHE _RwCLE. whd)
= El he_sdram-itl .5 SCommontHE_SDRAM. vhd]

N B tdodule ‘u’iewl 3 Snapzhot Yiew I TD Libram Yigw I

Next you will need to navigate to the ‘Src’ directory of Examplel and add the User_Ap file
to the project:

1l
Look in: Ia Sz j " Ii'\‘itE Ed~

Histomy

€

p

|7 e
=

My Documents

File name: ILlser_.-“-‘-.p'I whd j Open I
Filez of type: IS:::uru:es [*.t:-ct;*.vhd;*.\-'hdl;*.v;*.al:ul;*.:-:u:u:u;”.su:h;*j Cancel |

After the ‘user_ap’ entity has been added to the project you will see which other source files
are required below this entity. Add the appropriate source files from the ‘Src’ directory.

After you have added all of required VHDL source files from the ‘Src’ directory there may
still be red question marks against entities in the hierarchy. These entities will correspond to
Core Gen components that are placed in the Examplel ‘ISE’ directory. In the case of
Examplel there is one Core Gen component called ‘fifo15x32’ that must be added to the
project from the ‘ISE’ directory.

63 Using Different Versions of | SE



With all relevant VHDL source added to the project the Module View should look similar
to the picture shown below for the FPGAb5v1 conversion:

Sources in Project: |

oo E Ex1_Fpgahuw.ize

E- £ we2vi000-4ig455
----- [ config [.ASrchser_Apl.vhd)

----- |_i'| he_rd_Bf-ttl [ % ACommon's2_RD_EF.+vhd)
----- |_i'| he_nwclk-i .5 SCommonsHE_RwCLE. vhd)
= |_i'| he_sdram-itl .5 SCommonSHE _SDRAM. vhd)
- |_£| he_sd_cate-itl L5 SCommonSHE_SDRAM. whd]
----- |_i'| he_uzeritl .5 SCommontHE_USER. vhd]
----- |_i'| he_var_Bf-rtl .5 SCommontHE W R_EF . whd)
= |_i'| uzer_ap-exampled [ASrchUzer_dpl.vhd)

N B Moduls Yiew l BB Snapzhat Yiew I TE] Library iew I
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Step 4: Adding User Constraints

The next step is to add user design constraints to the project. Using ‘Project — Add
Source...” add the user constraints file contained in the ‘ISE’ directory of the project.

21|
Look jn: [ 1SE x| = ® ok EE-
. __projnay
g _x¥msgs
Hiztary . Ex1_FpgaSw,uck

Fifo15x32 edn

File name: IE:-:'I_FpgaEv.ul:f j Open I
Filez of type: IS:::uru:es [F.bat:* webd vhdl v abl s won® sch Cancel |

Select the UCF file and click ‘Open’.

The following window will appear to allow you to specify the design file to which the user
constraints should be associated. Highlight ‘top’ and click ‘OK’.

Associate with Source x|
Azzociate Exl_Fpgabw. ucf with the zource that it
affects.

he_wr_Rf :

hie_rwiclk

he_rd_Ef ﬂl
he_uzer

he_sdram LI Help |
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Step 5: Adding a Simulation Test-Bench

Typically, a project will also include a test-bench for simulation. For Examplel there is a
test-bench provided in the ‘Src’ directory of the project. This file must also be added to the

project using ‘Project — Add Source...". Navigate to the ‘Src’ directory, highlight the file that
beings ‘TB_’ and click ‘Open’.

2
Look in: Ia Sz j " Ii'\‘itE Ed~

Histomy

- User_aApl.vhd
@

0 op
v

My Documents

File name: |TB_Ex1.vhd =l gpen |
Filez of type: IS:::uru:es [*.t:-ct;*.vhd;*.\-'hdl;*.v;*.al:ul;*.:-:u:u:u;”.su:h;*j Cancel |

The following window will appear where you need to specify the source type. Select
‘VHDL Test Bench File’ and click ‘OK’.

Choose Source Type x|

TB_E*1.vhd iz which zource tupe?
The =uffix iz ambiguous az to tupe.

YHDOL Design File

YHOL Test Bench File

Cancel

Help

i

[~ Apply ta all vhd files,
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At this point the Module View should look similar to the picture shown below for the

FPGADb5vV1 conversion process.

Sources in Project:

oo E Ex1_Fpgahuw.ize

E- £ we2vi000-4ig455
----- [ config [.ASrchser_Apl.vhd)

----- @ testbench-bench [ASrehTE_EX1. vhd)
----- @ Ex«1_Fpgabw.uck
----- @ he_rd_Bf-ttl [ % ACommon'®2_RD_EF.«vhd)
----- @ he_nwclk-it A5 SACommorHE_RwCLE. vhd)
= @ he_sdram-t] [ ACommonSHE _SDRAM . vhd]
- @ he_sd_chte-itl [ ACommonhHE_SDRAM. wvhd]
----- @ he_uzer-itl .5 A\CommontHE_USER. vhd]
----- @ he_var_BF-rtl .5 ACommontHE _WR_EF . vhd)
= @ uzer_ap-examplel [ASrchUzer_dpl.vhd)

N B bodule ‘u’iewl 3 Snapzhat Yiew I TE] Library Yiew I
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Step 6: Setting Project Build Options

The last step in creating a new project is to apply the necessary project settings that will
allow the design to be built correctly.

Ensure the file ‘top.vhd’ is highlighted in the Module View, and then right click on
‘Synthesize’ in the Process View. Select ‘Properties...” to open the following window.

With the ‘Synthesis Options’ tab at the front, set ‘Optimization Effort’ to High and set
‘Hierarchy Separator’ to ‘. Having done this check that the settings match those shown
below.

Process Properties 5[

Syrthesis Options | HOL Dptions | ilins Specitic Options |

Property Hame Yalue
Optirization Goal -
Optimization E fart High
Enable Auto Floorplanning Mo
I1ze Synthesziz Conztraints File v

Synthesiz Constraints File
Libramy Search Qrder

K.eep Hierarchy Mo

[zlabal Optirization Goal AllClockMNets
enerate RTL Schematic ez

Fead Cores v

Cores Search Directonies
Wiite Timing Conatraints
Crogz Clock Analyziz
Hierarchy Separatar

Bus Delinniter <

Slize Utlization B atia a0
Caze b ainitain
Wwork Directory st
HOL IM] File

Yernlog 2001 ™

Yerlog Include Directones
Cuztom Compile File List
Other #5T Command Line Optionz

FProperty display level I.-'-‘-.dvanu:ed j

k. I Cancel | Default | Help |
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Next bring the ‘HDL Options’ tab to the front and check that the settings match those in
the picture below.

Process Properties 5[

Syrithesis Options  HOL Options | #iling Specific 0ptions I

Property Hame Yalue
FSM Encading Algarithm -
5 afe Implementation Mo
Caze Implementation Style M one
FSkd Style LT
Rk Extraction ™
Rak Style Auto
ROM Extraction ™
RO Style Auta
L Extraction ez
fuix Shyle Auto
Decoder Extraction v
Pricrity Encoder Extraction Yes
Shift Fegister Extraction v
Logizal Shifter Extraction v
#0R Collapsing [
Reszource Sharing [
tultiplier Style Auto

Froperty display level I.-'-‘-.dvanu:ed j

] 4 I Cancel | [efault | Help |

Next bring the ‘Xilinx Specific Options’ tab to the front. Change the ‘Number of Clock
Buffers’ item to ‘0", and set the ‘Pack 170 Registers into IOBs’ item to ‘No’. With this done,
check that the settings match those in the picture below.

Process Properties ﬂ

Sunthesiz Options I HOL Optiorz  #iline Specific 0ptions
Property Hame

Yalue

Add 1A0 Buffers

b ax Fanout

Mumber of Clock. Buffers
Regizter Duplication

E quivalent Reaister Bemaowval
R eqister Balancing

tove Firzt Flip-Flop Stage
tove Lazt Flip-Flop Stage
Pack [0 Registers into [0B =
Slice Packing

Corvert Tristates To Logic ez
IJze Clock Enable ez
Ize Sunchranous Set Yes
Ilze Sunchronous Beszet Y'es
O ptimize |nztantiated Primitives r

Property dizplay level I.-'i‘-.u:lvanced j

k. I Cancel | Drefauilt | Help |
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Click on the ‘OK’ button at the bottom of the window to apply the new settings.

Next the Translate Properties must be checked. With the file ‘top.vhd’ still highlighted in
the Module View right click on ‘Translate’ in the Process View. Select ‘Properties...” to
open the following window. Tick the item ‘Allow Unmatched LOC Constraints’, check all
other settings match, and click ‘OK’.

Process Properties 5[

Tranzlate Properties I

Property Hame Yalue
Uze LOC Congtraints ™
M etlist Tranzlation Type Timestamp

tacro Search Path

Create /0 Padsz from Paorkz

Allow Unexpanded Blocks

IJzer Rules File for Methister Launcher
Allove Unmatched LOC Constraintz W
Prezerve Hierarchy on Sub Module r
Other Madbuild Command Line Options

Froperty display level I.-'-‘-.dvanu:ed j

] I Cancel | Default | Help |

Next open the Process Properties window for the Map process. Check that the settings
match those in the picture below.

Process Properties ﬂ

tap Properties I

Property Mame Value
Perfarm Timing-Criven Packing and Placement
tap Effort Level P A
E utra Effort M A
Starting Placer Cost Table (1-100] M A
Reqgister Duplication [ A,
Trim Unconnected Signalz [
Feplicate Logic o Allow Logic Level Feduction [
Allowe Logic Optimization Acrogs Hierarchy [
tap to lnput Functions 4
O ptimization Strategy [Cover Mode] Area
Generate Detaled MAP Report r
MAP Guide Deszign File [.ncd)
MAP Guide Mode Mohe
IUze RLOC Constraints v
Pack /0 Registerss/L atches into 0Bz For Inputs and Outputs
Dizable Register Ordering r
CLE Pack Factor Percentage 100
Tri-ztate Buffer Tranzformation kMode Ot
tap Slice Logic into Unuzed Block Rbbdz r

Other Map Command Line Options

Property display lewvel I.-'l'-.dvanceu:l j

k. I Cancel | [efault | Help |
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Next check the Place and Route process properties. For Examplel the ‘Place & Route
Effort Level (Overall)' typically needs to be set to ‘Medium’. Make this change and check all
other settings match the picture below and click ‘OK’.

Process Properties 5[

Place & Route Properties I

Property Hame Yalue
Place & Raoute Effart Level [Overall] -
Placer Effart Level [Overides Overall Level] M ore
R outer Effort Lewvel [Overnides Owerall Level] M one
E stra Effort [Highest PAR level only] [ £,
Starting Placer Cost T able [1-100] 1
Flace And Fioute Mode Mormal Place and Route
FAR Guide Dezign File [.ncd]
PAR Guide Mode Maone
IJze Timing Conztraints [
lUze Bonded | /0= [
Generate Azpnchronouz Delay Beport [
Generate Post-Place & Foute Static Timing B eport v
Generate Post-Place & Route Simulation Model [
Other Place & Route Command Line Dptions

Eroperty display lewvel I.-'-‘-.dvanu:ed j

] 4 I Cancel | Default | Help |

Next check the ‘Generate Programming File’ properties. With the ‘General Options’ tab at
the front, tick the ‘Create ASCII Configuration File’ and then check that all other settings
match for this tab.

x
Startup Optionz | Readback Options I Encryption Options
General Options Canfiguration Options
Property Hame Yalue
Fun Design Rules Checker [DRC] 7
Create Bit File v
Create Binary Configuration File B
Create 45 Cll Configuration File v
Create [EEE 1532 Configuration File r
Enable BitStream Campression [
E nable Debugaing of Serial Maode BitStream [
Enable Cyclic Redundancy Checking [CRC] [
Other Bitgen Command Line Optionz
Property display lewvel I.-'l‘-.dvanceu:l j

k. I Canicel | Diefault | Help |
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Bring the Configuration Options to the front. Select ‘Pull Up’ for the ‘Unused 10B Pins’
item. With this done check the settings match those shown in the picture below.

Process Properties 5[

Startup Options I Readback Optionz
General Optionz

Configuration O ptions

| E ncivption Options |

Property Hame Yalue

Configuration Rate 4
Configuration Cll [Configuration Ping] Pull Up
Configuration Pin k0 Pull Up
Configuration Fin k41 Pull Up
Configuration Pin k42 Pull Up
Configuration Pin Program Pull Up
Configuration Fin Done Pull Up
Configuration Fin Powerdown Pull Up
JTAG Fin TCE Pull Up
JTAG Fin TDI Pull Up
JTAG Fin TOO

JTAG Fin Th5

Jnuzed OB Pins

IJzerD Code (8 Digit Hexadecimal]

Rezet DCM if SHUTDOWHM & AGHIGH performed

Dizable Bandgap Generator for DCMs bo zave power

DCl Update Mode Cuiet[0ff)
Property display lewvel I.-'l‘-.dvanceu:l j
k. I Canicel | Diefault | Help |

Next check the settings for the ‘Startup Options’ tab against those shown in the picture

below.

x
Eeneral Options I Configuration O ptions
Startup Optians | Fieadback Options I E hemption Options
Property Hame Yalue
FFGA Start-Up Clock -
Enable Internal Done Pipe r
Dane [Output Events] Drefault (4]
E nable Outputs [Output Events] Drefault (5]
R eleaze \Wiite Enable [Output E vents] Drefault (5]
Release DLL [Output Events] Drefault [Movait]
Match Cocle Ao
Dirive Done Fin High r
Froperty display level I.-'-‘-.dvanu:ed j
] 4 I Cancel | [efault | Help |
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Next check the ‘Readback Options’ against the picture below.

Process Properties 5[

Eeneral Options | Configuration O ptions
Startup Optiohs Readback Options E hemption Options
Property Hame Yalue
Securty -
Create BeadBack Data Files r
Allow SelecttAP Fing to Persist I A
Create Logic Allocation File [ A,
Create Mazk File P A2
Froperty display level I.-'-‘-.dvanu:ed j

] 4 I Cancel | [efault | Help |

Finally check the ‘Encryption Options’ tab against the picture shown below.

Process Properties ﬂ

eneral Optiohs I Caonfiguration Options |
Ctartup Dptions I Readback Options Encryption Options
Property Hame Yalue

Encipt Bitstream
K.ep O [Hex String]
K.ey 1 [Hex String]
F.ey 2 [Hex Sting)
F.ey 3 [Hex String]
F.ey 4 [Hex Sting]
K.ep & [Hex String]
|nput Encroption K.ey File

Location of K.ep 0 in Sequence Mone
Location of Key 1 in Sequence Mone
Location of Key 2 in Sequence Mone
Location of Key 3 in Sequence Mone
Location of Key 4 in Sequence Mone
Lacation of Kew & in Sequence Mane
Starting Key M ore

Starting CBC W alue [Hex]

Property display lewvel I.-'l‘-.dvanceu:l j

k. I Canicel | [efault | Help |

When all tabs have been checked, click ‘OK’ to enter the new settings.
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Step 7: Building the Project

At this point the project is ready to be built. All of the required design files have been added
to the project and the project build settings have been checked. Examplel should now build
as far as bitstream generation without error.

Although each example project supplied on the HUNT ENGINEERING CD will differ
from Examplel, the process to create a new project for ISE 7 is the same. The routine
described in this section can therefore be repeated for each of the standard examples
provided on the CD.
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