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OBJECTIVE The purpose of this document is to provide basic instructions on using the 
“XMC-VLX Engineering Design Kit” with the XMC-VLX Boards.  It will focus 
on programming the FPGA of the XMC-VLX110 using VHDL, but can be 
easily modified to use with any model of the VLX line.  This document also 
shows how to use the supplied dll files with a MFC application.  It is assumed 
that the user has a working knowledge of Xilinx, VHDL and Visual C++. 

  
 All trademarks are the property of their respective owners. 
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1.0 Getting Started 
������������������������������������������������������� 
 When using any VLX  board besides the VLX110 simply substitute its model 

number for the “VLX110” through out this document. 
 
Turn off your computer, and unplug the power cord.  Before touching either 
board, make sure to discharge all static electricity.  Then attach the VLX110 
to your carrier.  Insert the carrier into an empty slot in your computer.  When 
restarting your computer, you will be prompted to insert a CD with the drivers 
on it.  At this point, insert the PCISW-API-WIN CD (software product sold 
separately from this EDK) into your CD-ROM drive.  When the plug and play 
installation has completed, follow the steps to install the additional PCISW-
API-WIN software on your computer.  When finished, insert the CD titled 
XMC-VLX Engineering Design Kit and copy the VLX110 folder to your 
computer.   
 
Before you start, familiarize yourself with the XMC-VLX User’s Manual 
included on the EDK CD and the PCIeVLX Driver Function Reference 
included on the PCI Win32 Driver Software CD.  The user’s manual gives the 
memory addresses of all the registers, and their purposes.  The function 
reference gives information on how to use the DLL file in C/C++, Visual 
Basic, and LabView (we will be focusing only on using the C/C++ demo 
program). 
 
The Configuration Xilinx steps 1-13 following are also given in the Readme-
VLX110.txt file included on the EDK CD 

  
 



Using the XMC-VLX Engineering Design Kit 

������������������������������������������������������� 
 

������������������������������������������������������� 
Acromag, Inc. Tel: 248-295-0310  - 4 - http://www.acromag.com 
 

 

2.0  Configuring Xilinx 
������������������������������������������������������ 

1. Make a new directory and 
call it XC5VLX110T. 

 
2. From the XC5VLX110T 

folder, copy the all the vhdl 
files in into the new 
XC5VLX110T folder.  Then 
from the XC5VLX110T 
folder copy the 
XC5VLX110T.ucf file to the 
XC5VLX110T folder.  Note 
that all of the files are shown 
in the adjacent figure.  

 
 
3. Start Xilinx’s Project 

Navigator from your start 
menu. Xilinx ISE Design 
Suite 12.3 ���� ISE Design 
Tools ���� Project Navigator 

 
4. Open a new project by 

selecting   File ���� New 
Project 
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5. In the Project Name field, 

type VLX110.  In the 
Location field type the path 
name where to find the 
XC5VLX110T folder.  Make 
sure the Top-Level Module 
Type field is HDL, and click 
Next.  

 

 
6. Enter the following 

information if using the 
VLX110.  Then click Next 
and then Finish.  
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7. We will next add the files we 
copied from the CD.  Follow 
these steps:  
a. Select Project ����  Add 

Source 
b. Select all the .ucf and 

.vhd files  
c. Select the Open button 
d. The association for all file 

should be All for the .vhd 
files and Implement for 
the .ucf file.  There a 
total of 26 .vhd files and 
one .ucf file.  

e. Select OK button.  
 

 

8. In the Hierarchy Window, 
click on XC5VLX110T-
XC5VLX110T_arch 
(XC5VLX110T.vhd) to 
highlight it. 

 

9. In the Processes Window, 
click on Generate 
Programming File so it is 
also highlighted. 

 

10. Click on Process from the 
menu bar, and click on 
Properties. 
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11. Click on the Startup 
Options tab. 

 

12. Verify that the following 
options are selected: 

 

FPGA Start-Up Clock: CCLK 
Enable Internal Done Pipe: Not Checked 
Done: 6 
Enable Outputs: (Default) 5 
Release Write Enable: 5 
Release DLL: Default 
Match Cycle: Auto 
Drive Done Pin High: Check 
 

13. Click on the Configuration 
Options tab. Change only 
the following options 

Configuration Rate:        2 
Configuration Pin M0: Pull Down 
 
All other settings should stay the same 
Click on OK. 
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3.0  Adding To The Provided VHDL Code 
������������������������������������������������������ 

 
 
 To revise or add to the provided VHDL code, begin by double clicking on the 

XC5VLX110T-XC5VLX110T _arch (XC5VLX110T.vhd) file located in the 
Hierarchy window.  This will open the VHDL file for editing 
 

Under the commented code 
(line 342) additional 
components and signals may 
be added. 
 

 
After the begin keyword (line 
672) additional instantiations for 
components may be added 
 

 
 

 
 
For simplicity we suggest adding to or revising the provided VHDL code that 
is associated with the I/O.  To use the front I/O, begin by double clicking on 
the AXM_Module-AXM_D_arch (AXM_D.vhd) file located in the Hierarchy 
window.  This will open the VHDL file for editing.  To use the rear I/O, begin 
by double clicking on the Rear_IO-RearLVDS_arch (RearLVDS.vhd) file 
located in the Hierarchy window.  This will likewise open the VHDL file 
associated with the rear I/O for editing 
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4.0  Example Use of the VHDL Code 
������������������������������������������������������ 

 
 Below is a simple example of some VHDL that could be used to control five 

of the VLX110’s LVTTL channels.  It is included to show how the code 
supplied with the Engineering Design Kit can be modified for personal use. 

1.  Open XC5VLX110T.vhd and 
scroll down to around line 218.  
Add these four lines of code 
that create a new address 
strobe for our counter.  It will be 
located in register 0x8020. 
 
Note: Only add the code within the box. 

The lines above and below are included 

as a reference. 

 
 
 

2.  Around line 455 insert these 
two lines of code to the 
declaration of the AXM_D 
component.  We will soon be 
changing the AXM_D.vhd file to 
match this declaration. 
 

 

3.  Add the following around 
line 958 our mapping of the 
Counter_Adr strobe to the 
AXM_D instantiation.  Now the 
AXM_D component will receive 
all the information it needs for 
the design. 
 

 

4.  We will now replace a 
previously unused memory 
address.  Uncomment line 
1186 and 1187 and replace the 
“NU” with Counter_Adr.  This 
will be the location in memory to 
access the counter. 

 

                                                        I 
                                                        I 

                                                        V 

 
 

5.  To line 1247 add the red 
colored code.  This is added to 
strobe the AXM (where the rest 
of the counter code will be 
located) when the Counter_Adr 
has received a read or write 
command. 

     We are finished editing the 
XC5VLX110T.vhd file and will 
now be editing the 
AXM_D.vhd file. 
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6.  After opening AXM_D.vhd, 

scroll down to line 31 and add 
the Counter_Adr port.  This is 
how the counter will be 
receiving the address strobe 
from the main vhdl code. 

 

 

7.  To line 64 add the write strobe 
for the counter.  This will pulse 
when a write command is 
issued the counter address. 

 
 

 

8.  At line 78 add the signals 
(registers) that the counter will 
be using.  Counter_EN will 
enable the counter, 
Counter_Inc will determine if 
the counter is incrementing or 
not, and Counter_Reg is the 
binary counter. 

 
 
 

 

9.  At around line 231 we will 
insert the counter’s write 
strobe.  This will pulse 
Counter_Stb when there is a 
write command to the 
Counter_Adr. 

 
 
 
 

 

10.  At line 350 there is the 
process statement to control 
the Differential Direction 
Control Register.  Add the red 
code to cause channels 0-3 to 
become outputs when there is 
a write to the counter address, 
and make sure that channel 4 
is an input to handle the 
increment line. 
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11.  Add this process statement at 

line 434 to handle the enable 
for the counter.  Notice that 
Counter_EN receives its 
information from the local data 
bus (LD) bit-5. 

 
 
 
 
 
 
 
 

 

12.  Add this process statement at 
line 449 to handle the external 
increment line for the counter..  
Notice that the Counter_Inc 
receives its information from 
channel 4.  The counter is 
stopped and started using this 
input line. 

 
 
 
 
 

 

13.  Add this process statement at 
line 464 to handle the counter.  
When the counter is enabled, it 
will check the Counter_Inc line 
to see if it has a positive logic 
equivalence of ‘1’ every 
positive clock edge.  If it does 
then the counter will be 
incremented.  
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14.  Add the following lines of red 
code to the READ_DATA 
MUX.  This will allow the read 
and write commands to access 
the counter address at 8020H. 

 
     Bits 3-0 will hold the four bits of 

the counter, bit 4 will hold the 
increment line, and bit 5 will 
hold the enable. 
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5.0  Create A Program MCS File 
������������������������������������������������������ 

 
 
1.  Select XC5VLX110T-

XC5VLX110T_arch 
(XC5VLX110T.vhd) in the 
Hierarchy Window. 

 
2.  Select Generate 

Programming File in the 
Processes Window.  Then 
select Process ����Run 

 
 Note: If there are any errors, 

correct them and repeat 
steps 1 and 2.  There will be 
875 warnings. 

 

The purpose of this document is to provide basic instructions on using the 
“XMC-VLX Engineering Design Kit” with the XMC-VLX Boards.  It will focus 
on programming the FPGA of the XMC-VLX110 using VHDL, but can be 
easily modified to use with any model of the VLX line.  This document also 
shows how to use the supplied dll files with a MFC application.  It is assumed 
that the user has a working knowledge of Xilinx, VHDL and Visual C++. 
 
 

 
3.  Right-click on Generate 

Target PROM/ACE File, and 
click on Run.  

 
 

 
4.  Select OK  
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5.  Double select Create PROM 
File (PROM File Formatter) 

 
6.  Select Generic Parallel 
PROM and the select the green 
arrow. 
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7.  Select 8M and then select 
Add Storage Device.  Then 
select the next green arrow. 

 
8.  Verify the Output File 
location and enter an Output 
File Name.  For example 
XVLX110. Leave all other 
default options and select OK. 

 
9.  Select OK 
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10.  Select xc5vlx110t.bit file 
and then select Open. 

 
11.  Select No 

 
12.  Select OK 

 
13.  Select OK again.  
14.  Double select Generate 
File. 
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Generate Succeeded will be 
displayed. 

 
 
 
 
The XVLX110.mcs file has been successfully generated. 
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