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Overview

The Digilent Plug-in for Xilinx tools allows Xilinx software tools to directly use the Digilent USB-JTAG
FPGA configuration circuitry. For 14.x, Xilinx Impact, ChipScope Pro, EDK Xilinx Microprocessor
Debugger (XMD) command line mode, and EDK Xilinx Software Development Kit (SDK) are currently
supported by the Plug-in. Refer to http://www.xilinx.com/ for more information about these Xilinx
design tools.

Software Versions Tested:
Xilinx ISE Design Suite Version 14.x only (Refer to http://www.digilentinc.com/ for versions of the
plugin for later Xilinx ISE versions)
Digilent Adept System 2.9 (or Digilent Adept Runtime 2.9 for Linux) or greater
Supported Operating Systems:
e Microsoft Windows 32-bit and 64-bit Operating Systems
e Linux: Red Hat and CentOS 4, 5, 6 (x86/x64), and SUSE 11 (x86/x64)

Plug-In Installation

To begin, ensure that Xilinx ISE Suite (14.x only) and Digilent Adept System 2.9 (or greater) for
Windows, or Digilent Adept Runtime 2.9 (or greater) for Linux, is installed on the host computer. For
Windows Systems also ensure that Microsoft Visual C++ 2008 Service Pack 1 Redistributable
Package MFC Security Update is installed on the host computer. The Visual C++ Package is
available for download at the following website:

http://www.microsoft.com/en-us/download/details.aspx?id=26368

The plug-in files libCseDigilent.dll and libCseDigilent.xml must be copied to a location that is
searched by the ISE Suite. Beginning with version 13.1, ISE searches for Plug-ins in the following
locations:

1. The .cse directory under the current user’s directory. On Windows systems the path to the
current user’s directory is specified by the %USERPROFILE% environment variable. On
Linux systems the $HOME variable specifies the path to the current user’s directory.

2. The .cse directory under the “all users” directory on Windows systems or the path specified by
the $XIL_CSE_PLUGIN_DIR environment variable on Linux systems. On Windows systems
the path to the “all users” directory is specified by the %ALLUSERSPROFILE% environment
variable. On Linux systems the $XIL_CSE_PLUGIN_DIR environment variable specifies the
path to the “all users” directory.

3. The ISE installation directory.
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When ISE searches for a plug-in in the .cse directory it looks for compatible plug-ins in the following
locations:

1. On Windows systems .cse\<platform>\<ISE version>\plugins\<vendors>\<plugins\ is
searched. On Linux systems .cse/<platform>/<ISE version>/plugins/<vendor>/<plugin>/ is
searched. If a plug-in is found under a directory whose platform, ISE version, vendor, and
plug-in name match then it's loaded and the search is terminated. For example, if the 32-bit
Windows version of IMPACT 14.3 attempts to open the Digilent Plug-in then ISE will search for
libCseDigilent.dll and libCseDigilent.xml under the
.cse\nt\14.3\plugins\Digilent\libCseDigilent\ directory. If this path exists and the files are
found then the plug-in is loaded and the search is terminated.

2. On Windows systems .cse\<platform>\<older ISE version of the same major
release>\plugins\<vendors>\<plugins\ is searched. On Linux systems
.cse/<platform>/<older ISE version of the same major
release>/plugins/<vendors>/<plugin>/ is searched. For example, if the 32-bit Windows
version of IMPACT 14.3 attempts to open the Digilent Plug-in then ISE will search for
libCseDigilent.dll and libCseDigilent.xml under the
.cse\nt\14.2\plugins\Digilent\libCseDigilent\ directory. If the Plug-in is found it's loaded and
the search terminates. If the Plug-in isn’t found then ISE will search for libCseDigilent.dll and
libCseDigilent.xml under the .cse\nt\14.1\plugins\Digilent\libCseDigilent\ directory. Once
this search is performed the Plug-in is loaded or the search is terminated.

When ISE searches for a plug-in in the directory specified by the XIL_CSE_PLUGIN_DIR
environment variable it looks for a compatible plug-in in the following locations:

1. $XIL_CSE_PLUGIN_DIR/<platform>/<ISE version>/plugins/<vendors/<plugin>/ is
searched. If a plug-in is found under a directory whose platform, ISE version, vendor, and
plug-in name match then it's loaded and the search is terminated. For example, if the 32-bit
Linux version of iIMPACT 14.3 attempts to open the Digilent Plug-in then ISE will search for
libCseDigilent.so and libCseDigilent.xml under the
$XIL_CSE_PLUGIN_DIR/lin/14.3/plugins/Digilent/libCseDigilent/ directory. If this path
exists and the files are found, then the plug-in is loaded and the search is terminated.

2. $XIL_CSE_PLUGIN_DIR/<platform>/<older ISE version of the same major
release>/plugins/<vendor>/<plugin>/ is searched. For example, if the 32-bit Linux version
of IMPACT 14.3 attempts to open the Digilent Plug-in then ISE will search for
libCseDigilent.so and libCseDigilent.xml under the
$XIL_CSE_PLUGIN_DIR/lin/14.2/plugins/Digilent/libCseDigilent/ directory. If the Plug-in is
found it's loaded and the search terminates. If the Plug-in isn’t found then ISE will search for
libCseDigilent.so and libCseDigilent.xml under the
$XIL_CSE_PLUGIN_DIR/lin/14.1/plugins/Digilent/libCseDigilent/ directory. Once this
search is performed the Plug-in is loaded or the search is terminated.

Please note that if ISE finds a plug-in in more than one location the first compatible version found is
loaded and the search is terminated.
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Installing the Plug-in in the Current User’s Directory

The Digilent Plug-in can be installed in the current user’s directory on a Windows system by copying
libCseDigilent.dll and libCseDigilent.xml to
%USERPROFILE%)\.cse\nt\14.1\plugins\Digilent\libCseDigilent\. For 64-bit Windows, use nt64 in
place of nt. The path to the current user’s directory can be determined by executing “echo
%USERPROFILE%” in a command prompt.

The Digilent Plug-in can be installed in the current user’s directory on a Linux system by copying
libCseDigilent.so and libCseDigilent.xml to $HOME/.cse/lin/14.1/plugins/Digilent/libCseDigilent/.
For 64-bit Linux, use lin64 in place of lin. The path to the current user’s directory can be determined
by executing “echo $HOME” in a terminal.

Installing the Plug-in in the “All Users” Directory

The Digilent Plug-in can be installed in the “all users” directory on a Windows system by copying
libCseDigilent.dll and libCseDigilent.xml to
%ALLUSERSPROFILE%\.cse\nt\14.1\plugins\Digilent\libCseDigilent\. For 64-bit Windows, use
nt64 in place of nt. The path to the “all users” directory can be determined by executing “echo
%ALLUSERSPROFILE%” in a command prompt.

The Digilent Plug-in can be installed in the “all users” directory on a Linux system by copying
libCseDigilent.so and libCseDigilent.xml to
$XIL_CSE_PLUGIN_DIR/lin/14.1/plugins/Digilent/libCseDigilent/. For 64-bit Linux, use lin64 in
place of lin. The path to the “all users” directory can be determined by executing “echo
$XIL_CSE_PLUGIN_DIR” in a terminal. Please note that a system administrator must add the
$XIL_CSE_PLUGIN_DIR variable to the profile of all users that are expected to use the plug-in.

Installing the Plug-in in the ISE Installation Directory

The Digilent Plug-in can be installed in the ISE installation directory by copying libCseDigilent.dll
(libCseDigilent.so on Linux systems) and libCseDigilent.xml to the plugins directory. For the
Windows version of ISE Design Suite, the typical location is
C:\Xilinx\14.1\ISE_DS\ISE\lib\nt\plugins\Digilent\libCseDigilent. For 64-bit Windows, use nt64 in
place of nt.

KA\ )® | > Computer b LocalDisk(C) » ilinx » 141 » ISEDS » ISE » fib b nt » plugins » Digilent »_lioCseDigilent 3 |

Organize Include in library Share with = Burn New folder
4§ lib * Mame : Date modified Type Size

4 it
l 3 %, libCseDigilent.dll 6/15/2012 4:44 PM Application extens... 122 KB

> 1 perllib " 2 3
. =] libCseDigilent.xml 6/15/201212:29 PM XML Document 3 KB
4 . plugins

Digilent
libCseDigilent

For the Windows version of ISE Lab Tools, the typical location is
C:\Xilinx\14.1\LabTools\LabTools\lib\nt\plugins\Digilent\libCseDigilent. For 64-bit Windows, use
nt64 in place of nt.

For the Linux version of ISE Design Suite, the typical location is
$XILINX/lib/lin/plugins/Digilent/libCseDigilent. For 64-bit Linux, use lin64 in place of lin.
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Impact Setup

Xilinx Impact is used to download bitstreams to FPGA boards. The following steps show how to use
Impact with the Plug-in.

1. Launch Impact, double click on “Boundary Scan”, and select the “Cable Setup...” menu item
from the “Output” menu.

i —
& ISE iIMPACT (P.15xf) - [Boun
% File Edit View Operstions JONGIES Debug  Window Help

D@ E| D%y | CableAutoConnect

iMPACT Flows f|  Cable Setup...

H Boundary Scan Cable Reset

[=] SystemACE Advanced USE Cable Setup

~ [] Create PROM File (PROMFile|  Cable Disconnect

[Z] WebTalk Data

Disconnect All Cables
Right click to Add Device or Initialize JTAG chain

SVF File 3
IMPACT Processes STAPL File »
Available Operations are: XSVF File »
@ Boundary Scan
Console +08/ X
Welcome to iMPACT -
iMPACT Version: 14.1
/f{ *%** BATCH CMD : setMode -bs
/f{ *** BATCH CMD : secMode -bs
/f *** BRICH CHMD : setMode -ba
// #*%*#% BAICH CMD : setMode -bs
4] . 2
Console
Examine and change cable communication settings |No Cable Connection [Mo File Open r F r
“PYing ” “ H H ”
2. Select “Digilent USB JTAG Cable” for the “Communication Mode”.
'@ Cable Communication Setup u [
Communication Mode
() Parallel Cable 11T () Platform Cable USB/II
) Parallel Cable Iv | @ Digilent USE JTAG Cable |
Advanced USE Cable Setup
Part: TCK Speed/Baud Rate:
[ e s O ~ | [Defauilt Speed [l
Cable Location
@ Local
Host Name:
Remote
Cable Plug-n
|| open Cable Plug-in. Select or enter a Plug-in from the list below:
digient_plugin
0K ] [ Cancel ] [ Help
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3. The “Port:” drop-down list should now contain a list of available devices. Select a device to
connect to. Some devices allow the TCK frequency to be adjusted. If you would like to adjust
the device’s TCK frequency then proceed to step 4. Otherwise, click on “OK” and proceed to

.
15 Cable Communication Setup Iﬁ
Communication Mode
() Parallel Cable ITI () Platform Cable USB/TI
() Parallel Cable Iv @ Diglent USB JTAG Cable

Advanced USE Cable Setup

Port: K Speed/Baud Rate:

DOnbUsb/100540131214 || |Default Speed [=]
DOnbUsb/10054D131214

JtagHs /210205433674
JtagHs /210205404367

Host Name:

Remote

Cable Plug-in
|| open Cable Plug-n. Select or enter a Plug-in from the list below:

digilent_plugin

OK. ] [ Cancel ] [ Help

4. The device’s TCK frequency can be selected using the “TCK Speed/Baud Rate:” drop-down
list. This list initially contains two options: “Default Speed” and “Select Speed”. Choose the
“Select Speed” option and click “OK”.

r B
@ Cable Communication Setup lﬂ
Communication Mode
() Parallel Cable 111 () Platform Cable USB/II
() Parallel Cable Iv @ Digilent USB JTAG Cable

Advanced USE Cable Setup

Port: TCK Speed,Baud Rate:
Segtsijp0sazs o]

Cable Location

@ Local
Host Name:
Remote

Cable Plug-in
[] Open Cable Plug-in. Select or enter a Plug-in from the list below:

digilent_plugin

oK ] [ Cancel ] [ Help
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5. If the device is capable of setting the TCK frequency then the “TCK Speed/Baud Rate:” drop-
down list will be populated with a list of available frequencies. If the device isn’'t capable of
setting the TCK frequency then the “TCK Speed/Baud Rate:” drop-down list will become
empty. Select the desired frequency and click “OK”.

- . 5
1 Cable Communication Setup = 1% Cable Communication Setup [

Communication Mode Communication Mode
() Parallel Cable 111 () Platform Cable USB/II () Parallel Cable IIT () Platform Cable USB/II
() Parallel Cable Iv (@ Digilent USB JTAG Cable () Parallel Cable Iv @ Digilent USE JTAG Cable
Advanced USE Cable Setup Advanced USB Cable Setup
Fort: TCK Speed/Baud Rate: Port: TCK Speed/Baud Rate:
JtagHs1/210205433674 [=] [15MHz - DonbUsb/100540131214 [ | - |
. 30 MHz - 5
Cable Location 15Miz it Cable Location
@ Local 7.5 MHz
B Host Name: 6MHz o Host Name:
() Remote 3,75 MHz |1E ) Remote
3MHz
) 2MHz
Cable Plug-in 1MHz Cable Plug-n
. 500 KHz 5 5
[] open Cable Plug-in. Select or 250 KHz o= [] Open Cable Plug-in. Select or enter a Plug-in from the list below:
digilent_plugin digilent_plugin
[ OK ]I[ Cancel ] [ Help [ OK ] [ Cancel ] l Help
. . 4

6. Right Click in the “Boundary Scan” window to and then click on “Initialize Chain”.

-
13 ISEiMPACT (P.15xf) - [Boundary Scan] =
@ File Edit View Oparftlons ({utput Debug Window Help = 5‘7_ *

DAE|BRgg: =0 AR
\MPKCT_#‘OWS 08 x|
- 'mal Boundary Scan
2] SystemACE
- |=]| Create PROM File (PROM File Format...
|=] WebTalk Data
Right click to Add Device or Initialize JTTAG chain
MPACTProcesses =0 & X o -
Available Operations are: Add Xilinx Device... Crl+D
Add Mon-Xilinx Device..  Ctrl+K
@ | Initialize Chain Chrl+] =
— & S Eable AltoGannect e SO
) INFO:iMPACT - Digilent Plugin: Serial Number: 210205433§_ il seE =
) INFO:iMPACT - Digilent Plugin: Product ID: 30700150 Output FiIeTypa »
) INFO:iMPACT - Digilent Plugin: Firmware Version: 0105
) INFO:iMPACT - Digilent Plugin: JTAG Port Number: 0
) INFO:iMPACT - Digilent Plugin: JTAG Clock Fregquency: 10000000 Hz
/f *** BATCH CMD : setCable -target "digilent_plugin DEVICE=SN:210205433674 FREQUENCY=15000000"
) INFO:iMPACT - Digilent Plugin: Plugin Version: 2.2.11
) INFO:iMPACT - Digilent Plugin: Opening device : "SN:210205433674".
) INFO:iMPACT - Digilent Plugin: User Name: JtagHsl
) INFO:iMPACT - Digilent Plugin: Product Name: Digilent JIAG-HS1
) INFO:iMPACT - Digilent Plugin: Serial Number: 210205433674 F
) INFO:iMPACT - Digilent Plugin: Product ID: 30700150 |
) INFO:iMPACT - Digilent Plugin: Firmware Version: 0105 |=
) INFO:iMPACT - Digilent Plugin: JTAG Port Number: 0
) INFO:iMPACT - Digilent Plugin: JTAG Clock Frequency: 15000000 Hz | 4
4| 1 | 3
Console o Errors |J}, Warnings
| Configuration |Digilent JTAG-HS1 [15000000 |
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7. Impact is now ready to communicate with the FPGA on the board.

-
{5 ISE iMPACT (P.15x) - [Boundary Scan]

@ File Edit View Operations Output Debug Window Help
DB Xpbxuun:moisrn
IMPACT Flows +0& X
‘=5 Boundary Scan

- [=] SystemACE

+|=] Create PROM File (PROM File Format...
|Z] WebTalk Data

iMPACT Processes «+0OF x e ) 1 i
Available Operations are: g ucceecdacd
=P Get Device ID

=% Get Device Signature/Usercode

=% Read Device Status @ e
Console +0F X
3 INFO:iMPACT:1777 — &
Reading C:/Xilinx/14.1/1I5E_DS/ISE/xcf/data/zcf04s.bad...
i INFO:iMPACT:501 - '"1': Added Device xcf04s successfully.
'1': : Manufacturer's ID = Xilinx xc3s500e, Version : 4
+3p INFO:iMPACT:1777 —
Reading C:/Xilinx/14.1/ISE_DS/ISE/spartan3e/data/xc3s500e.bsd. ..
J INFO:iMPACT:501 - "1': Added Device xc3s500e successfully.
done. L
PROGRES5_END - End Cperation.
Elapsed time = 1 sec.

ff *%% BATCH CMD : identifyMPM

£ I -
Console [0 Errors IJB Warnings

[Configuration |Digilent JTAG-HSL 15000000 | |

ChipScope Pro Analyzer Setup

The following steps show how to use the Plug-in with ChipScope Pro Analyzer.

1. Launch ChipScope Pro Analyzer and select the “Digilent USB JTAG Cable...” menu item from
the “JTAG Chain” menu.

'} ChipScope Pro Analyzer [new

Eile View | JTAGChain | O Window Help
e | Server Host Sedting...
New Projec] JTAG Chain Setup...
JTAGChain & xijink Parallel Cable...

- Xilinx Platform USB Cable...

. Digilent USB JTAG Cable...

Q Open Plug-in
] ol

Ci

N
&/

ChipScope Pro

INFO: ChipScope Pro Analyzer  Version: 14.1 P.15xf (Build 14100.12.114.1138)
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2. A dialog box containing two drop-down lists should appear. The first list, labeled “Device:”,
contains a list of all Digilent devices available to be opened. The second list, labeled “Speed:”,
lists the available TCK frequencies for the currently selected device.

ChipScope Pro Analmew.frojectl &11
@ Digilent USB JTAG Cable
Device Speed
| [ponbusbisn:0054D131214 [ v | (1B MM~ | |

3 4

3. Select a device from the “Device:” drop-down list.

i ChipScope Pro Analy-;;;;ewfroject] l&r
E Digilent USB JTAG Cable
Device: Speed
| DONbUSWISN0054D131214 || (1.6 MHz [+ ] |
DONbUSDISN: 100540131214

MtagHs1/SM:210205433674
HtagHs1/8M:210205404367

4. Select the desired TCK frequency from the “Speed:” drop down list and click the “OK” button.
Please note that some devices only support a single TCK frequency.

. S -
ChipScope Pro Analyzer [newl)roject] &J

E Digilent USB JTAG Cable

Device: Speed:

' |JtagHs1rSN21ngns4335u |v| 10 MHz |v
30MHz | |

ance 10 MHz

. 7.5 MHz
& MHz
3.7 MHZ
3 MHz
2mHz |+
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File View JTAG Chain
=l

Hew Project ¥
JTAG Chain :

Device Window Help

-
ChipScope Pro Analyzer [

JTAG Chain Device Order

Index | Name | Device Name | IR Length | Device IDCODE | USERCODE |
0[MyDeviced |xcas500E B 41c22002 | |
1|MyDevice1 |xCFoas E} 5046093 [ |

[ ok H Cancel H Read USERCODES ‘

k- ———

T i - i I
INFO: Digilent Plugin: JTAG Clock Frequency: 15000000 Hz

INFO: Successfully opened Digilent USB JTAG Cable

INFO: Cable: Digilent JTAG-HS1, Port: 0, Speed: 15000000 Hz

[

Eam|

EDK Software Development Kit Setup
The following steps show how to use the Plug-in with Xilinx Software Development Kit.

1. Launch Xilinx Software Development Kit, open an existing workspace, and select the
“Configure JTAG Settings” menu item from the “Xilinx Tools” menu.

r 2o
-ﬂi Debug - empty_app

File Edit Source Refactor Navigate Search Rum Project | Xilinx Tools | Window Help

(wilhd | miE i & v-0 [l Generate linker script g - % (B Bebeg) B C/c- »
Board Support Package Setti
35 Debug i1 L) |t e (] XMD Console = O[3 Welcome 23 ™ =m]
@ B e T
% | g KRB BESG” e s
25 Program FPGA Femporany] o
A Program Flash X. 4
¥ Xilinx SDK
XMD Console
] Launch Shell
&} Configure JTAG Settings Xilink SDK is based on Eclipse 3.6.2 and C
5 System Generator Co-Debug Settings
B c New to SDK?
reate Boot Image

You can get started by clicking File — N
Or watch a 5 minute screencast demonstre

BSll| ™ Watch Now

Documentation

m

< > Getting Started with Xilinx SDK

.
= = = EDK Concepts, Tools and Techniqy

GPIO_demo.c 2 B (5= outline 52 a $ @ = [a) * EDK Goncepts, Tools and Techniqy
(IB e EELAS duiliE O B2 o Migrating from older versions of SD

- o stdioh B2 Frequently asked questions
to begin o xparametersh
n response to change o xgpio.h =/ Known lssues
x o xintch
XGpio_InterruptEnable (&pshBtns, IBEnChannEI)”] o xilioh * Known issues in SDK
XGpio_InterruptGlobalEnable (spshBens) : & mb_interfaceh « Xilinx Answer Record Search
U GPIO_demoh =
LEDS_BASEADDR j
+ Inicialize and starc the cimer core so tha . b = Juestons. Commerts..
O i D # SW BASEADDR

« Yilink Forums
EJ Console 52 ¥ Tasks| ) Terminal 1| [2. Problems| (3 Executables| % Bl v 9~ = 0] s XiinxTechnical Support

Mo consoles to display at this time.
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2. A dialog box named “Configure JTAG Settings” should appear on the screen. In this dialog
select “Digilent USB Cable” from the “Type:” drop-down list and press “OK”.

r . 7
Canfigure JTAG Setting: g
T
Configure JTAG Settings =
Specify the JTAG cable to use for communication and JTAG Device Chain configuration of the target board. i \
These settings affect how XMD connects to the FPGA,
JTAG Cable
Type: [ Digilent USE Cable -
Port:
Frequency:
Other Options: | -cable type xilinx_plugin medulename digilent_plugin modulearg enum=tru
JTAG Device Chain
@ Automatically Discover Devices on JTAG Chain
() Manual Configuration of JTAG Chain
FPGAT Device Name 1D Code IR Length
@j [ oK ] [ Cancel I
\ J

Xilinx SDK is now configured for the Digilent Plug-in. Programming and debugging operations
will now use the first Digilent cable found by the Plug-in. Please note that version 14.1 of Xilinx
SDK does not provide any means of selecting which Digilent device is used when more than
one device is detected. This limitation should be addressed in a future release of Xilinx SDK.
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