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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 13.x, Xilinx Impact, Chipscope Pro, EDK Xilinx Microprocessor
Debugger (XMD) command line mode, and EDK 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 13.x only (Refer to http://www.digilentinc.com/ for versions of the
plugin for later Xilinx ISE versions)
Digilent Adept System 2.6 (or Digilent Runtime 2.5 for Linux) or greater
Supported Operating Systems:
e Microsoft Windows 32-bit and 64-bit Operating Systems
e Linux: Red Hat and CentOS 4.8, 5.4 (x86/x64), and SUSE 11.2 (x86/x64)

Windows Installation

To begin, ensure that the Xilinx ISE Suite (13.x only) and Digilent Adept System 2.6 (or greater) is
installed on the host computer. Also ensure that the Microsoft Visual C++ 2008 Service Pack 1
Redistributable Package ATL Security Update is installed on the host computer. The Visual C++
Package is available for download at the following website:

http://www.microsoft.com/downloads/en/details.aspx?FamilylD=2051A0C1-C9B5-4B0A-A8F5-
770A549FD78C

The Plug-in files “libCseDigilent.dll” and “libCseDigilent.xml” must be copied into the ISE Design Suite
installation.

For the ISE Design Suite, the typical location is
C:\Xilinx\13.1\ISE_DS\ISE\lib\nt\plugins\Digilent\libCseDigilent
Note: For 64-bit Windows, use nt64 in place of nt

- = | B ||
@-\:j-v| . » Computer » Local Disk(C:) » Xilime » 131 » ISEDS » ISE b lib » nt b plugins b Digilent » libCseDigilent ~ | 42 ||| Search tixCseDigitent ol
Organize » Include in library + Share with = Burn Mew folder B== » E:l "é"

2 lib “*  Name Date modified Type Size
Al i | libCseDigilent.dll 3/24/2011 3:59 PM Application extens... T4 KB

peiils = libCseDigilent 3/24/20111:54 PM XML Document 3KB

plugins

. Digilent

libCseDigilent

Kilinx
For the ISE Lab Tools, the typical location is
C:\Xilinx\13.1\LabTools\LabTools\lib\nt\plugins\Digilent\libCseDigilent
Note: For 64-bit Windows, use nt64 in place of nt
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Linux Installation

To begin, ensure that the Xilinx ISE Suite (13.x only) and Digilent Adept Runtime 2.5 (or greater) is
installed on the host computer. The Plug-in files “libCseDigilent.so” and “libCseDigilent.xm|” must be
copied into the ISE Design Suite installation.

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

Impact Setup

Xilinx Impact is used to download FPGA bitstreams to FPGA boards. The following steps show how
to use Impact with the Plug-in. First, launch Impact, double click on “Boundary Scan”, and select the
“Cable Setup...” menu item from the “Output” menu.

£ :

File Edit View Operations BOGIES Debug  Window Help = x
D ..? H: BRIP4 {I 1 Cable Auto Connect

.il'v'!PA.C‘!' '_:I‘_"'"S ) ] ] 4 Cable Setup...
-8 Boundary Scan | Cable Reset
- [2] SystemACE Advanced USE Cable Setup

- |g] Create PROM File (PROM File)  Cahle Disconnect
- E WebTalk Data

| Disconnect All Cables Right click to Add Device or Initialize TTAG chain
IMPACT PI'(.).E?SSE..S - ' SVF File L4
Available Operations are: STAPL File 4
XSVF File 4
L
@ Boundary Scan
. R e et A T B P T o e eoex
Welcome to iMPACT -

iMPACT Versiom: 13.1

ff *** BATCH CMD : setMode -bs
// ®*%% BATCH CMD : setMode -bs
// ®*%% BATCH CMD : setMode -bs
// ®*%% BATCH CMD : setMode -bs

1 s . |
Console 0 Errors |_!_\, Warnings

Examine and change cable communication settings [No Cable Connection ?Nbﬂl.:.ﬂe tflpen [ITIE
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Select “Open Cable Plug-in” and type in “digilent_plugin”:
r@ Cable Cemmunication Setup g‘l

Communication Mode
Parallel Cable III @ Platform Cable USB/II

Parallel Cable IV

Advanced USE Cable Setup

TCK Speed,Baud Rate: Part:
Default Speed
Cable Location
@ Local

Host Mame:
Remote

Cable Plug-in

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

digilent_plugin El
: ’ 0K l [ Cancel ] ’ Help
L >l

b File Edit View Operations  Output  Debug  Window Help EEE
PE I P
| IMPACT Flows +0F x
‘=& Boundary Scan
[=] SystemACE

|=] Create PROM File (PROM File Format...

] WebTalk Data Add Xilinx Device... Ctrl+D

Add Non-Xilink Device...  Ctri+K }dd Device or Initialize JTAG chain

= HAO T B alize Chain Ctrl+1

Available Operations are:

Cable Auto Connect
Cable Setup...

L @ Output File Type ] 4

Console +0& x

Driver file xusb emb.sys found. -
Driver version: src=1029, dest=1029.

Driver windrvré.sys version = 10.2.1.0. WinDriver v10.21 Jungo (c)} 1997 - 2010 Build Date: Aug 31 2010 x86_64 64bit 5Y5 14:14:
PROGRESS END - End Operation.

Elapsed time = 3 sec.

f/ *** BATCH CMD : setCable -target "digilent plugin®

:iMPACT - Digilent Plugin: found 1 dewvice (=).

:iMPACT - Digilent Plugin: opening dewvice: "JtagUsbFs™, SN:123456789123

:iMPACT - Digilent Plugin: User Name: JtagUsbFs

:iMPACT - Digilent Plugin: Product Name: Digilent JTAG USE Full Speed

:iMPACT - Digilent Plugin: Serial Number: 123456789123 =
:iMPACT - Digilent Plugin: Product ID: 30400121

:iMPACT - Digilent Plugin: Firmware Versiom: 0116

:iMPACT - Digilent Plugin: JTAG Port Humber: 0

:iMPACT - Digilent Plugin: JIAG Clock Fregquency: 2000000 Hz

] T |
Console rﬁ Errors |_ﬂ Warnings

[Configuration |Digilent JTAG USB Full Speed (2000000 | [
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Impact is now ready to communicate with the FPGA on the board:
£ PACT

$ File Edit View Operations Output Debug Window Help

DA XaExunet[malisn
| MPACT Flows +04F x =
[& - '5al Boundary Scan TEFEED I

»

-[2] SystemACE || heeieod
- E Create PROM File (PROM File Format...
- |Z] WebTalk Data o

IMPACT Processes +00F X

MAvailable Operations are:

=) Get Device ID

o Get Device Signature/Usercode
=P Read Device Status @

ol Bead Newica DRA

bypass

xeBsixes Identify Succeeded |

[y »
d
o

1

Boundary Scan |

Console +00F X
i) INFO:iMPACT - Digilent Plugin: JTAG Clock Frequency: 2000000 Hz -
Attempting to identify devices in the boundary-scan chain configuratiom...
I INFO:iMPACT - Current time: 3/28/2011 10:23:45 AM
// *** BATCH CMD : Identify -inferir
PROGRESS START - Starting Operation.
Identifying chain contents...'0': : Manufacturer's ID = Xilinx xc6s1x45, Version : 3
D INFO:iMPACT:1777 -
Reading C:/Xilinx/13.1/I5E DS/ISE/spartané/data/xc6s1x45.bsd...

J)INFO:iMPACT:501 - '1': Added Device xc6s1x45 successfully.
done.
PROGRESS END - End Cperation. =
Elapsed time = 0 sec.

S/ *** BATCH CMD : identifyMPM

< | TrT— 3
Console |_6 Errors |_!S Warnings

Configuration |Digilent JTAG USB Full Speed [2000000 | [

ChipScope Pro Analyzer Setup

Launch ChipScope Pro Analyzer and select the “Open Plug-in...” menu item from the “JTAG Chain”
menu:
:

File View ' JTAGChain Decvice Window  Help

Server Host Setting...

ewPro,ec JTAG Chain Setup...
JTAG Chain| o

Xilinx Parallel Cable , — \
(] Kilinx Platform USB Cable... ! N
C] Open Plug-in... ‘ \V[ '
G i

hipScope Pro

INFO: ChipScope Pro Analyzer Version: 13.1 0.40d (Build 13100.11.34 704) =
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Type “digilent_plugin” into the dialog box:
ChipScope Pro Analyzer [new project] Gpenw T 'r - ul

Lr Plug-in Parameters

digilent_plugin |v|

Ok Cancel

ChipScope Pro Analyzer will automatically detect the devices present in the scan chain:

ce Window Help
i —
<o
v
T T T T T T T . Ch'PS‘:"Pe ProAnalyzer e —, =wy
IMFO: ChipScope Pro Analyzer  Version: 13.1 Q.40d (Build 13100.1 iz
JTAG Chain Device Order
COMMAND: open_target digilent_plugin Index Name Device Name | IR Length | Device IDCODE | USERCODE
IMFQ: Started ChipScope host (localhost500071) 0|MyDevicel XC3S100E 6 11c10093
INFQ: Successfully opened connection to server: localhost50001 (1o 1[MyDevice1 KCF02S g 5045003
INFO: Digilent Plugin: found 1 device(s).
IMFO: Digilent Plugin: opening device: "Basys2”, SN:789456123456
INFCx: Digilent Plugin: User Name: Basys2 | oK | | cancel | | Read USERCODES
INFQ: Digilent Plugin: Product Name: Digilent Basys2-100

IMFO: Digilent Plugin: Serial Number: 789456123456

IMFC: Digilent Plugin: Product ID: 00800122

INFQ: Digilent Plugin: Firmware Version: 0116

INFO: Digilent Plugin: JTAG Poit Number: 0

IMFC: Digilent Plugin: JTAG Clock Freguency: 4000000 Hz
INFO: Successfully opened digilent_plugin

INFO: Cable: Digilent Basys2-100, Port: 0, Speed: 4000000 Hz

To configure a device right click on it and select “Configure...

ChipScope Pro A
File Wiew JTAGChain Device Window Help
iNe'wProjecl [

DEV:1 MyDevii Rename

Confure . N\

Show IDCODE

Show USERCODE
Show Configuration Status

Show JTAG Inst[umion Reagister

JTAG Chain
DEV:0 MyDevice0 (XC3S100E)| //‘\\
Y
=

D T T T e e

INFO: ChipScope Pro Analyzer Version: 13.1 0.40d (Build 13100.11.34.704) l;”l
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Click on “Select New File” in the dialog box and choose a configuration file:
52

ChipScope Pro Analyzer [new project]

JTAG Configuration
File:
Directory: CAUsers\malexander DIGILENT

[] Clean previous project selting

Select Mew File

[]Import Design-level CDC File
MOTE: This operation cannot be undone.

Design-level CDC File

[] Auto-create Buses

File:

Directory. C\Users\malexander. DIGILENT

‘ Select Mew File ‘

| OK || Cancel ‘

\,

Click “OK” to configure the FPGA with the configuration file:
ChipScope Pro Analyzer [l"iEW Proj ﬁ

JTAG Configuration
File: download.bit

Directory: CADownloads\Digilent Plug-in for Xiling Tools v2-0-4AISE12x0basys2\binaries

[]iclean previous project selting

Select Mew File

[ ] Import Design-level COC File
MOTE: This operation cannot be undone.

Design-level COC File

File:
Directory. C\Downloads\Digilent Plug-in for Xilinx Tools v2-0-BISE12xbasys2\binaries
Select Mew File
OK Cancel
L, !
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Selecting which Digilent device is opened by the Plug-In

By default the Plug-in performs device discovery (enumeration) and opens the first Digilent device
found. A specific device may be opened by specifying its user name or serial number as an argument
to the Plug-in. To open a device by user name add “device=user_name” to the command used to
open the Plug-in, replacing “user_name” with the user name of the device that you wish to open. To
open a device by serial number add “device=SN:serial_number” to the command used to open the
Plug-in, replacing “serial_number” with the serial number of the device that you wish to open.

Consider a system that has a device attached whose user name is “DOnbUsb”. To open this device
use the string “digilent_plugin device=DOnbUsb” when specifying the Plug-in parameters in the
Xilinx tool of choice. Consider another system that has a device attached whose serial number is
“789456123456”. To open this device use the string “digilent_plugin device=SN:789456123456”
when specifying Plug-in parameters.

Before a specific device can be opened it is necessary to determine which devices are attached to the
system. Specifying “digilent_plugin enum=true” for the Plug-in parameters will cause the Plug-in to
perform device discovery and output a list of attached devices to the console window. The name (user
name) and serial number of each attached device is displayed. Either one of these may be used to
specify which device is opened by the Plug-in.

List all Digilent devices attached to the system:
'::@ Cable Communication Setup lﬁ

Communication Mode

Advanced USE Cable Setup

TCK Speed/Baud Rate: Part:
Default Speed

Cable Location

=]
QA
il

=l
i
(=]
m

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

digilent_plugin enum=true |E|

QK I I Cancel I | Help
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A list of connected devices will be printed to the console window:

Console 08 x
Enumerating cables. Please wait. -
PROGRESS_START - Starting Operation.

Connecting to cable (Usb Port - USB21).

Checking cable driver.

Driver file xusb emb.sys found.

Driver wversion: src=1029, dest=1029.

Driver windrvré.sys version = 10.2.1.0. WinDriver v10.21 Jungo (c) 1587 - 2010 Build Date: Aug 31 2010 x86_64 64bit 5Y5 14:14:44, version = 1021
PROGRESS_END - End Operation.

Elapsed time = 3 _sec.

// *** BATCH CMD : setCable -target "digilent_plugin enum=true™

i) INFO:iMPACT - Digilent Plugin: found 2 device(s).

{) INFO: iMPACT - Digilent Plugin: device 1: name: "DOmbUsb" serial number: "SN:10054D131214"

i) INFO: iMPACT - Digilent Plugin: device 2: name: "Basys2" serial number: "SH:788456123456"

i) INFO:iMPACT — Digilent Plugin: please specify the name or serial number of the device to open using "device=name™ or "device=serial number”.

m,

([} | 3

L F——
Console [o Errors IJ} Warnings

Mo Cable Connection | Mo File Open ‘ [- !—
Opening a device by name using the “device=" parameter:
r B
'@ Cable Communication Setup ﬁ
Communication Mode
Parallel Cable 111 (@ Platform Cable USB/II
Parallel Cable Tv
Advanced USB Cable Setup

TCK Speed/Baud Rate: Fart:
Default Speed E E

Cable Location

@ Local
Host Name:
Remote
Cable Flug-in
Open Cable Plug-in. Select or enter a Plug-in from the list below:
digilent_plugin device=DOnbllsb E
[ OK J ’ Cancel ] ’ Help
(%
Console + 08 X

Checking cable driver.
Driver file xusb emb.sys found.
Driver wversion: src=1029, dest=1029.
Driver windrvré.sys version = 10.2.1.0. WinDriver v10.21 Jungo (c) 1887 - 2010 Build Date: Aug 31 2010 x86_64 64bit 5Y5 14:14:44, version = 1021
PROGRESS_END - End Operation.
Elapsed time = e,
[/ *** BATCH CMD ! setCable -target "digilent plugin device=DOnbUsb"
) INFO:iMPACT - Digilent Plugin: Opening device : "DOnbUsb".
) INFO: iMPACT - Digilent Plugin: User Name: DOnbUsb
) INFO:iMPACT - Digilent Plugin: Product Name: Nexys 2-500
i) INFO:iMPACT - Digilent Plugin: Serial Number: 10054D131214
) INFO:iMPACT - Digilent Plugin: Product ID: 00100005
) INFO:iMPACT - Digilent Plugin: Firmware Version: 0305
) INFO: iMPACT - Digilent Plugin: JTAG Port Number: 0
3 INFO:iMPACT - Digilent Plugin: JTAG Clock Fregquency: 1600000 Hz

m

1| [ »

Console Errors |J}, Warnings

|Configuration |Nexys2-500 (1600000 | |
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Opening a device rby serial number using the “device=" parameter:

15 Cable Communication Setup ﬁ

Communication Mode
Parallel Cable IIT i@ Platform Cable USE/II

Parallel Cable IV

Advanced USB Cable Setup

TCK Speed,/Baud Rate: Port:

Default Speed |E| |E|

Cable Location

@ Local
Host Mame:
Remote

Cable Plug-in
Open Cable Plug-in. Select ar enter a Plug-in from the list below:

digilent_plugin device =5N: 789456 123458| |~

[ oK | | Cancel I Help

Console +0F x

Checking cable driver. -
Driver file xusb_emb.sys found.
Driver wversion: src=1029, dest=1029.
Driver windrvré.sys version = 10.2.1.0. WinDriver v10.21 Jungo (c) 1997 - 2010 Build Date: ARug 31 2010 x86_ 64 64bit S5¥5 14:14:44, version = 1021.
FROGRESS_END - End Cperation.
Elapsed time = 2 sec.
/f *%* BATCH CMD : setCable -target "digilent_plugin device=5N:789456123456"
Jy INFO:iMPACT - Digilent Plugin: Opening device : "SN:789456123456".
13p INFO:iMPACT - Digilent Plugin: User Name: Basys2
INFO:iMPACT - Digilent Plugin: Product Name: Digilent Basys2-100
INFO:iMPACT - Digilent Plugin: Serial Number: 789456123456 -
iy INFO:iMPACT - Digilent Plugin: Product ID: 00800122
3 INFO:iMPACT - Digilent Plugin: Firmware Version: 0116
3y INFO:iMPACT - Digilent Plugin: JIAG Port Number: O
I INFO: iMPACT - Digilent Plugin: JTAG Clock Frequency: 4000000 Hz

m

4| [

Console

— '
0 Errors _I}, Warnings

Configuration |Digilent Basys2-100 |4000000
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Specifying the JTAG clock (TCK) frequency used by the Plug-in

Some Digilent devices support multiple clock frequencies. The clock frequency used by the device
may be specified by adding the argument “frequency=requested_freq” to the command used to
open the Plug-in, replacing “requested_freq” with the requested operating frequency in hertz. If the
device supports the requested frequency then that frequency will be used. If the device does not
support the requested frequency then the next closest frequency that is less than the specified
frequency will be used. If the device doesn’t support multiple frequencies or if no frequency is
specified then the default frequency is used. Please note that the default frequency varies with
device.

Specifying a frequency of 4 MHz for the device opened by the Plug-in: ]
!;_‘% Cable Communication Setup Iﬁ

Communication Mode
Parallel Cable III @ Platform Cable USE/II
Parallel Cable I

Advanced USE Cable Setup

TCK Speed/Baud Rate: Port:
Default Speed

Cable Location

| Local

Remote

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

digilent_plugin frequency =4000000| |E|

oK i — I Help

LS -

ff #%% BATCH CMD : setCable -target "digilent plugin fregquency=4000000"
iy INFO:iMPACT - Digilent Plugin: found 1 device(s).
iy INFO:iMPACT - Digilent Plugin: opening device: "JtagUsbFs"™, SN:123456789123
iy INFO:iMPACT - Digilent Plugin: User Name: JtagUsbFs
i) INFO:iMPACT - Digilent Plugin: Product Name: Digilent JTAG USE Full 5peed
iy INFO:iMPACT - Digilent Plugin: Serial Number: 123456789123
3y INFO:iMPACT - Digilent Plugin: Product ID: 30400121
3y INFO:iMPACT - Digilent Plugin: Firmware Version: 0116
3y INFO:iMPACT - Digilent Plugin: JTAG Port Number: 0
{3y INFO:iMPACT - Digilent Plugin: JTAG Clock Freguency: 4000000 Hz

L1

4
E] Consale |0 Errors |L\, Warnings
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Specifying a frequency of 3 MHz for a specific device to be opened by the Plug-in:

-

@ Cable Communication Setup

Communication Mode
Parallel Cable III i@ Platform Cable USB/II

Parallel Cable IV
Advanced USE Cable Setup
TCK Speed/Baud Rate: Port;

Default Speed

Cable Location

i@ Local
Host Name:
Remote
Cable Plug-in

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

digilent_plugin device =ltaglUsbFs frequency =3000000| |E|

oK N Cancel N Help

S #%*#% BATCH CMD : setCable -target "digilent_plugin device=JtagUsbFs frequency=3000000"
Ay INFO:iMPACT - Digilent Plugin: OCpening deviece : "JtagUskbFs".
Ay INFO:iMPACT - Digilent Plugin: User Name: JtagUsbFs
iy INFO:iMPACT - Digilent Plugin: Product Name: Digilent JTAG USE Full Speed
i) INFO:iMPACT - Digilent Plugin: Serial Number: 123456783123
i) INFO:iMPACT - Digilent Plugin: Product ID: 30400121
i) INFO:iMPACT - Digilent Plugin: Firmware Version: 0116
i) INFO:iMPACT - Digilent Plugin: JTAG Port Number: O
i) INFO:iMPACT - Digilent Plugin: JTAG Clock Freguency: 2000000 Hz

Frequency set to 2
MHz instead of 3 MHz
for a device that
doesn’t support 3
MHz

m |

4
Console |° Errors |_!L Warnings
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