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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 12.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. Demonstration Designs for the Nexys2 and Basys2 boards are provided to verify correct
operation of the plug-in.

Software Versions Tested:
Xilinx ISE Design Suite Version 12.x only (Refer to http://www.digilentinc.com/ for versions of the
plugin for later Xilinx ISE versions)
Digilent Adept System 2.4 (or Digilent Runtime 2.3 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 (12.x only) and Digilent Adept System 2.4 (or greater) is
installed on the host computer. 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\12.1\ISE_DS\ISE\lib\nt\plugins\Digilent\libCseDigilent
Note: For 64-bit Windows, use nt64 in place of nt

= [ [
@uv| b Computer » Local Disk (C:) » Xilinx » 121 » ISEDS » ISE » lib » nt » pluging » Digilent » libCzeDigilent v|&,|| Search libCseDigilent ,OI
Organize + Include in library + Share with + Burn Mew folder =~ [ ‘é‘
4§ lib “ Name Date modified Type Size
4 t
4 e 1%/ libCseDigilent.dll 2/17/2011 7:18 PM Application extens... 186 KB
=l 2] libCseDigilent 2/17/2011531PM XML Document 2KE
4 | plugins
4 | Digilent
. libCseDigilent
Kilinx
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For the ISE Lab Tools, the typical location is
C:\Xilinx\12.4\LabTools\LabTools\lib\nt\plugins\Digilent\libCseDigilent
Note: For 64-bit Windows, use nt64 in place of nt

\(?-Ah@/ | .« Local Disk (C:) » Xilinx » 124 » LabTools » LabTools » lib » nt6d » pluging » Digilent » libCseDigilent ! ‘
Organize * Include in library ~ Share with « Burn Mew folder
J ik o Name Date medified Type Size
| ntbd I e e =
e | %) libCseDigilent.dll 3/15/2011 4:32 PM Application extens... 219 KB|
Ao bt = libCseDigilent 3/9/2011142PM XML Document IKB
. Digilent
libCseDigilent
S Kilinx

Linux Installation

To begin, ensure that the Xilinx ISE Suite (12.x only) and Digilent Adept Runtime 2.3 (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

Nexys2 Demonstration Project

The Nexys2 Demonstration Project can be used to verify correct installation and operation of the Plug-
in.

Chipscope Pro Setup

The Nexys2 Demonstration Project is a Xilinx EDK design with an embedded Chipscope Pro Virtual
IO module. Refer to http://www.xilinx.com/ for more information about these Xilinx design tools.

Launch Chipscope Pro Analyzer and Select the “JTAG Chain->Open Plug-in...” menu item.

Eile  Wiew [JTAG Chain Device Window  Help

— Server Host Setting...
New Project JTAG Chain Setup...
JTAG Chaifl & wijliry Parallel Cable..

(] wilime Platform LSE Cable..
] 2pen Flug-in...

Close Cahble

Get Cahle Information

i Auto Core Status Pall
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Type “digilent_plugin” into the dialog box:

ChipScope Pro Analyzer [new project] Open Plug-in

L ] Flug-in Parameters

digilent_plugin| |v|

(]9 Cancel

detect the devices on the Nexys2 board:

ChipScope Pro Analyzer,

JTAG Chain Device Order

Index MHame Device Mame IR Length | Device IDCODE | WSERCODE
O{htyDeviceD HZISA00E 6 41022093
1 (hyDevice HCFO4S 8 fA046093

Advanced ==

0] Cancel Fead USERCODES

Right Click on “MyDevice0 (XC3S500E)” and select “Configure...”:

New Project
JTAG Chain
DEY:0 MyDevicel 35500

DEY Rename

configure...

Show [DCODE
Show USERCODE
AT Show Configuration Status

Show JTAG [nstruction Register
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Select the “download.bit” file in the nexys2\binaries directory:

ChipScope Pro Analyzer [new project] E'

JTAG Configuration
File: download hit

Directory: CADIgilentinexys Dhinaries

Select Mew File

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

Design-level COC File
[ ] Auto-create Buses
File:

Directory: CADigilentinexys Dhinaries

Select Mew File

] Cancel

After selecting “OK”, Chipscope Pro Analyzer will configure the FPGA with the “download.bit”
configuration file. After successful configuration, the Yellow “Done” LED should be light on the
Nexys2 board. The GUI will show there is one VIO Console device attached:

Mew Project
JTAG Chain
¢ DEV:0 MyDevicel (C33500E)
@ LUNIT:O MiyA00 §4100
VIO Console
DEW:T hyDevicel (K{CFO45)
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Double Click on the “VIO Console” item which brings up that window:

Press BTN3 on the Nexys2 board and notice the VIO Console displays that action.

&} VI0 Console - DEV:0 MyDeviced (XC3S500E)... o° @ [

Bus/Signal

Value

LazyncIn[0]
LzyncInll]
LzyncIn[z]
Laynciut[0]
Laynclut[1l]
LAsvynclut[ 2]
bAzvnclut[ 3]
Lzynciut[ 4]
Laynciut[ 5]
Azynclut[a]

Lzynciut[ 7]

o|lo|lojlo|floflo|lo|jlo|=2 @ O

1 VI0 Console - DEV:0 MyDevice0 (XC3S500E)... o° @ [

Bus/Signal

Value

LzyncIn[0]
LayncInll]
LavncIn[2]
Lzvynclut[0]

bAzvnclut[1l]

Lzvynclut[ 2]

Lzynciut[ 3]
Lzyncliut[ 4]
Lzynciut[ 5]
Lzynciut[a]

Laynciut[7]

o

——

Lo | e | e T T | s | e | e |
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The AsyncOut values are connected to the 8 LEDs on the Nexys2 board. Click on any of the Value
cells to change their contents. The following configuration lights up 4 LEDs in a row:

@ V10 Console - DEV:0 MyDeviced (XC35500E)... |:|E = E

Bus/Signal Value

AavncIn0]
AsvyncIn[l]

AsvyncIn[2]

AzyncOuat[0]

Azynclut[1l]

Azynclut[2]

Azynclut[ 3]

Aaynclut[ 4]

Aavneolut[ 5]

Asynclut[6]

Asvynclut[ 7]

Close Chipscope Pro Analyzer. This concludes the Chipscope Pro part of the Demonstration Project.
While only the Virtual IO Console was used in this design, any Chipscope Pro module can be utilized
to assist in debugging the design.

Xilinx Microprocessor Debugger (XMD) Setup

The Plug-in can also be used with Xilinx Microprocessor Debugger (XMD) command line mode. By
adding the option “~cable type xilinx_plugin modulename digilent_plugin”to
commands which interface with the hardware, XMD will utilize the Plug-in.

Note: Answer Record #35580 contains an updated XMD version for 12.1:
http://www.xilinx.com/support/answers/35580.htm

Here is an annotated example iteration. Launch the EDK Bash Shell and type the following
commands in bold.

Xilinx Bash Shell
Xilinx EDK 12.1 Build EDK_MS1.53b
Copyright (c) 1995-2010 Xilinx, Inc. All rights reserved.

$ ed /cygdrive/c/digilent/nexys2/binaries
/:Launch xmd

~ /cygdrive/c/digilent/nexys2/binaries

$ xmd

Xilinx Microprocessor Debugger (XMD) Engine
Xilinx EDK 12.1 Build EDK_MS1.53d

Copyright (c) 1995-2009 Xilinx, Inc. All rights reserved.
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Configure FPGA ’

XMD% fpga —f download.bit -cable type xilinx_plugin modulename digilent_plugin
Fpga Programming Progress ....... Done

JTAG chain configuration
************************************************** Connect to the

Device ID Code IR Length Part Name :
1 41c22093 6 XC35500F Microblaze Soft
2 £5046093 8 XCF04S Processor Debug port

Successfully downloaded bit file.
XMD% connect mb mdm —-cable type xilinx_plugin modulename digilent_plugin

MicroBlaze Processor Configuration

B = @ ) o 7.20.a
Optimization......ouee i ennnn Area
InterconneCt . v vt ittt it iie et enenns PLBv46
MMU Ty ot ettt ettt e ee e e e e eeeeeeeen No_MMU
No of PC Breakpoints............... 1

No of Read Addr/Data Watchpoints...O0
No of Write Addr/Data Watchpoints..O

Instruction Cache Support.......... off

Data Cache Support................. off
Exceptions Support.........oeee... off

FPU SUPPOrL .. ittt it it eeeenns off

Hard Divider Support............... off

Hard Multiplier Support............ on — (Mul32)
Barrel Shifter Support............. off

MSR clr/set Instruction Support....on

Compare Instruction Support........ on

Data Cache Write-back Support...... off

Download Program

Connected to "mb" target. id = 0 executable for
Starting GDB server for "mb" target Microblaze to execute
XMD% dow executable.elf .
System Reset .... DONE
Downloading Program —-- executable.elf
section, .vectors.reset: 0x00000000-0x00000003
section, .vectors.sw_exception: 0x00000008-0x0000000b
section, .vectors.interrupt: 0x00000010-0x00000013
section, .vectors.hw_exception: 0x00000020-0x00000023
section, .text: 0x00000050-0x000005eb
section, .init: 0x000005ec-0x0000060f
section, .fini: 0x00000610-0x0000062b
section, .rodata: 0x0000062c-0x00000661
section, .sdata2: 0x00000662-0x00000667
section, .data: 0x00000668-0x00000777
section, .ctors: 0x00000778-0x0000077f
section, .dtors: 0x00000780-0x00000787
section, .eh_frame: 0x00000788-0x0000078b
section, .jcr: 0x0000078c-0x0000078f
section, .bss: 0x00000790-0x000007b3
section, .heap: 0x000007b4-0x000009b7
section, .stack: 0x000009b8-0x00000db7
Setting PC with Program Start Address 0x00000000

XMD% read_uart Dlsplay UART output in XMD

Connected to MDM UART Target

XMD% con R .
\@art Microblaze Executing
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/|/Stop Microblaze Execution
/JﬁDisplay Microblaze registers

rlé: 00000000 r24: 00000000
rl7: 00000000 r25: 00000000
rl8: 00000000 r26: 00000000
rl9: 00000000 r27: 00000000
r20: 00000000 r28: 00000000
r2l: 00000000 r29: 00000000
rz22: 00000000 r30: 00000000
r23: 00000000 r31: 00000000

Read the values of the 8 Slide Switches via GPIO

ﬂnually Change the Slide Switch positions and re-read the values

RUNNING> XMD% —-- Entering main() --—

-— Exiting main() —--

XMD% stop

XMD%

XMD% rrd
rO: 00000000 r8: 00000000
rl: 00000d88 r9: 00000000
r2: 00000668 r10: 00000000
r3: 00000000 rll: 00000000
r4: 00000000 rl2: 00000000
r5: 00000000 rl13: 00000790
ro: 00000000 rl4: 00000000
r7: 00000000 rl5: 000003a8
pc: 0000006¢c msr: 00000000

XMD% mrd 0x81400000

81400000 00000069

XMD% mrd 0x81400000

81400000 00000095

XMD% exit

~ /cygdrive/c/digilent/nexys2/binaries

This concludes the Xilinx Microprocessor Debugger (XMD) part of the Demonstration Project.

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 and Select “Output->Cable Setup...” menu item.

£, ISE iMPACT (M.53d) - [Boundary Scan]

E‘Q File Edit ‘“iew ©Operations [eBGNE Cebug  Window  Help — | & X
D I? H JrE P 1‘_1 Cable Auko Connect
Cable Setup...
MPACT Flows el
__._ﬂ...__ —— Cable Reset
! ad d LISE Cable Seb
(=] SystemACE vante apesE
2] create PROM File tPROM File | Cable Discannect
Disconnect All Cables
SWF File 4
STAPL File * |Right click to &Add Device or Initialize ITAG chain
——vveerrereeerermmsl %5V File ’
MPACT Processes A= -

Available Operations are:

I

Console

<
|§| Console @ Errors || 1Y

Examine and change cable communication sektings

YWarnings

Boundary Scan B8 |
+08&F X
' Cable connection failed. -
PROGRESS_END - End Operation.
Elapsed time = 3 zec.
w
&

Mo Cable Cannection | | Ma File Open
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Select “Open Cable Plug-in” and type in “digilent_plugin”:

£. Cable Communication Setup

Communication Mode

Parallel Cable 111

Parallel Cable Iv

TCK Speed/Baud Rate:

Platforrn Cable USE/TI

Advanced IJSE Cable Setup

Part:

|DeFauIt Speed

Cable Location

Local

Remoke

Hask Mame: |

Cable Plug-in

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

| digilent_plugin

o ]

l

Cancel J [ Help |

Right Click in the “Boundary Scan” window to “Initialize Chain”:

£. ISE iMPACT (M.53d) - [Boundary Scan]

@ File Edit Yiew Cperations OQutput  Debug

DPE[Eag[mao[se

Wwindow

Help

MPACT Flows + 05 X
‘Bal Boundary Scan

[=] systemAcE
E Create PROM File (PROM File Formatter)

MPACT Processes iad EI ﬁl_ x

Awailable Operations are:

Right click to Add Device or Initialize JTAG chain

Add ilinz Device, .,
Add Mon-ilinz Device, ..,

Cable Auto Conneck

2

Boundary Scan @ Cahle Setup...

Ctrl+D
Chrl+k

www.digilentinc.com

Conscle Qutput File Type » i
iy INFO:iMPACT - Digilent Plugin: Firmware Version: 0303 ~
Jp INFO:iMPACT - Digilent Plugin: JTAG Port Number: O
-Li'g INFO:iMPACT - Digilent Plugin: JTAG Clock Fregquency: 1600000 Hz =

-
< | >
Console |° Errars | A\ Warnings |

[Configuration | [Onboard USE | 1600000
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Impact is now ready to communicate with the FPGA on the board:

B, ISEiMPACT (M.53d) - [Boundary Scan]

EEX

@ File Edit View Operations ©Qutput Debug Window  Help - 8 X
DPEHXDBEX =" P WD
MPACT Flows +0 8 %
B8 Boundary Scan
[=] SvstemaCE
|=] Create PROM File (PROM File Formatter) | F
o EDauN |
‘ i
wo3sslle xoflds
bypass bypass
MPACT Processes +0OF X DD
Available Cperations are:
= Gat Device ID Ider ucceeded
@ Get Device SignaturefUsercode
= Read Device Status
@ Boundary Scan B8 |
Console +O0F X
PROGRESS_END - End Operation. ™~
Elapsed time = 0 =ec.
f/ *%* BATCH CMD : identifvyMPHM =
st
< | >
E| Console |0 Errors _i\ iarnings
Configuration | | Onboard USE | | 1600000

EDK Software Development Kit (SDK) Setup

The following steps show how to use the EDK Software Development Kit (SDK) with the Plug-in.
First, launch SDK and Select “Xilinx Tools - Configure JTAG Settings” menu item.

www.digilentinc.com
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File Edit Source Refactor Mavigate Search Run

en RN N RV

[ Project Explorer 52 =0

-

=%

B hww_platform_0

<

SDK Log

Project

Target FPG o

LED_#SEGMENT
Push_Buttons_3Bit
Switches_BBit
R5232_PORT

IP blocks present in the design

[0 Problems | &%) Tasks | B consle &4

10:04:

Window  Help

- @ E Generate linker script

i}g Board Support Package Settings
@ Repositoties

L system.xm

3% System Generator Co-Debug Settings

hw_plat [Z] Launch Bash Shell

Design Infa E Program Flash

Creat B2 Program FPGA
Cre| [3] #MD Console

Memory Map for processor microblaze_0

O=00000000
O=00000000
O=z81440000
O=81460000
Ox81420000
O0x81400000
0x84000000
Ox84400000

O0=00003£1
O=00003£1
Oz8l44f£1
Oz8l46ff1
O=B8142ff1
0=8140ff1
0xB8400££)
Ox8440££1

dimb_cntlr
ilmb_cntlr
LEDs_8Eit

mdm_0

|

Crwerview | Source

=] Properties
5] 5@

05 INFO

PS5 Desig RepOre: HEN AN IAE 7 T2 1S [T

=

»

ling is not

le.

: 3DK License Expi|ring Soon:

=™ - ifE
= 8| welcome 52 = AT
e
&> Xilinx SDK
Hilink SDIC is based on Eclipse 3.5 and COT 6.0.1
Getting Started
o Getting Started with Hiling SOK
e EDK Concepts Tools and Technigues
e Frequently asked guestions
Known Issues
o Knownissues in SDK 121
o Hilinx Answer Record Search
Questions, Comments..
o Hilin Forums
=g ® Hilink Technical Support
-
|
T
bt
3 || | >

Select “3" Party Cable, Xilinx Plug-in” and type in “-cable type xilinx_plugin modulename
digilent_plugin” into the “Other Options:” field.

www.digilentinc.com
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4 Configure JTAG Settings

Configure JTAG Settings = <X
specify the JTAG cable ko use for communication and JTAG Device Chain configuration of the target board, \
These settings affect how xMD connects ko the FPGA, [
JTAG Cable

Tvpe; %_Brd Party Cable, Xilinx Plug-in -+ |

Part: ﬁ_]

Frequency:

Okher Opkions: : -cable tvpe xiline_plugin modulename digilent_plugin

ITAG Device Chain
(&) Aukomatically Discover Devices on JTAG Chain
(") Manual Configuration of 1TAG Chain

FPGAT Device Mame ID Code IR Length
@:l [ Ok l [ Cancel l

SDK is now setup to use the Plug-in to communicate with the FPGA on the board.

Basys2 Demonstration Project

The Basys2 Demonstration Project can be used to verify correct installation and operation of the Plug-
in. Itis functionally equivalent to the Nexys2 design. Please follow the procedure documented in the
Nexys2 Demonstration Project section above.
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